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Plant.     T^LANT  is  defined  to  be,  an  organical  body,  defti- 
"""y^  JT    tute  of  fenfe  and  fpontaneoiis  motion,  adhering  to 
another  body  in  fucli  a  manner  as  to  draw  from  it  its 
nourifhment,  and  having  a  power  of  propagating  itfelf 
by  feeds. 

The  vegetation  and  economy  of  plants  is  one  of  thofe 
fubjefts  in  which  our  knowledge  is  extremely  circum- 
fcribed.  A  total  inattention  to  tlie  ftrufture  and  eco- 
horay  of  plants  is  the  chief  reafon  of  the  {mA\  progrefs 
that  has  been  made  in  the  p-finciples  of  vegetation,  and 
of  the  inftability  and  fluftuation  of  our  theories  con- 
cerning it ;  for  which  reafon  we  fhall  give  a  fliort  de- 
fcription  of  the  ftru6lure  of  plants,  beginning  with  the 
feed,  and  tracing  its  progrefs  and  evolution  to  a  rtate  of 
tnaturity. 

I.  Of  Seeds.']  The  feeds  of  plants  are  of  various 
figures  and  fizes.  Moft  of  them  are  divided  into  two 
lobes  ;  though  fome,  as  thofe  of  the  crefs-kind,  have 
fix  ;  and  others,  as  the  grains  of  corn,  are  not  divided, 
but  entire. 

But  as  the  effential  properties  of  all  feeds  are  the 
fame,  when  confidered  w'ith  regard  to  the  principles  of 
vegetation,  our  particular  defcriptions  fhall  be  limited 
to  one  feed,  viz.  the  great  garden-bean.  Neither  is  the 
choice  of  this  feed  altogether  arbitrary;  for,  after  it  be- 
gins to  vegetate,  its  parts  are  more  confpicuous  than 
many  others,  and  confequently  better  calculated  for  in- 
veftigation. 

This  feed  is  covered  with  two  coats  or  membranes. 
The  outer  coat  is  extremely  thin,  and  full  of  pores  ; 
but  may  be  eafily  feparated  from  the  inner  one  (which 
is  much  thicker),  after  the  bean  has  been  boiled,  or  lain 
a  few  days  in  the  foil.  At  the  thick  end  of  the  bean 
there  is  a  fmall  hole  vifible  to  the  naked  eye,  immedi- 
Platc  ately  over  the  radicle  or  future  root,  that  it  may  have 
CCCXCiVa  free  pafTage  into  the  foil  (fig.  i.  A).  When  thefe 
coats  are  taken  oft',  the  body  of  the  feed  appears,  which 
is  divided  into  two  fmooth  portions  or  lobes.  The 
fmoothnefs  of  the  lobes  is  owing  to  a  thin  film  or  cu- 
ticle with  which  they  are  covered. 

At  the  bafis  of  the  bean  is  placed  the  radicle  or  fu- 
ture root  (fig.  3.  A).    The  trunk  of  the  radicle,  juft 
as  it  enters  into  the  body  of  the  feed,  divides  into  two 
■capital  branches,  one  of  which  is  inferted  into  each 
Plate     ^      '  ^""^  ■^'^"^^      fmaller  ones  in  all  direftions  through 
:;CXCI.  the  whole  fubftance  of  the  lobes  (fig.  4.  AA).  Thefe 
ramifications  become  fo  extremely  minute  towSrds  the 
edges  of  the  k)bes,  that  they  require  the  finell  glaffes 
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to  render  them  vifible.    To  thefe  ramifications  Grew  Plant, 
and  Malpighi  have  given  the  name  o{ feminal  root;  be^  *~~'V— — ' 
caufe,  by  means  of  it,  the  radicle  and  plume,  before 
they  are  expanded,  derive  their  principal  nourifhment. 

The  plume,  bud,  or  germ  (fig.  3.),  isinclofed  in  two  riate 
fmall  correfponding  cavities  in  each  lobe.  Its  colour  CCCXt'lV. 
and  confiftence  is  much  the  fame  with  thofe  of  the  ra- 
dicle, of  which  it  is  only  a  conrinuation,  but  having  a 
quite  contrary'  direaion  ;  for  the  radicle  defcends  into 
the  earth,  and  divides  into  a  great  number  of  fmaller 
branches  or  filaments ;  but  the  plume  afcends  into  the 
open  air,  and  unfolds  itfelf  into  all  the  beautiful  va- 
riety  of  ftem,  branches,  leaves,  flowers,  fniit,  &c.  The 
plume  in  corn  fhoots  from  the  fmaller  end  of  the  grain, 
and  among  maltfters  goes  by  the  name  of  acrojpire. 

The  next  thing  to  be  taken  notice  of  is  the  fubftance 
or  parenchymatous  part  of  the  lobes.  This  is  not  a 
mere  concreted  juice,  but  is  curioufly  organized,  and 
confifts  of  a  vaft  number  of  fmall  bladders  refembUng 
thofe  in  the  pith  of  trees  (fig.  4.)  ' 

Befides  the  coats,  cuticle,  and  parenchymatous  parts, 
there  is  a  fubftance  perfeftly  diftinft  from  thefe,  diftri- 
buted  in  diff'erent  proportions  through  the  radicle,  plume, 
and  lobes.  This  inner  fubftance  appears  very  plainly  in 
a  tranfverfe  feftion  of  the  radicle  or  plume.  Towards 
the  extremity  of  the  radicle  it  is  one  entire  trunk ;  but 
higher  up  it  divides  into  three  branches;  the  middle 
one  runs  direftly  up  to  the  plume,  and  the  other  two 
pafs  into  the  lobes  on  each  fide,  and  fpread  out  into  a 
great  variety  of  fmall  branches  through  the  whole  bo- 
dy of  the  lobes  (fig.  4.)  This  fubftance  is  very  pro-  pj 
perly  termed  tXvt  feminal  root:,  for  when  the  feed  is  fown,  CCCXCf. 
the  moifture  is  firft  abforbed  by  the  outer  coats,  which 
are  everywhere  furniflied  with  fap  and  air-veffels ;  from 
thefe  it  is  conveyed  to  the  cuticle  ;  from  the  cuticle  it 
proceeds  to  the  pulpy  part  of  the  lobes  ;  when  it  has 
got  thus  far,  it  is  taken  up  by  the  mouths  of  the  fmall 
branches  of  the  feminal  root,  and  paffes  from  one  branch 
into  anotl\ei-,  till  it  is  all  coUefted  into  the  main  trunk, 
which  communicates  both  with  the  plume  and  radicle' 
the  two  principle  involved  organs  of  the  future  plant! 
After  this  the  fap  or  vegetable  food  runs  in  two  oppo- 
fite  direaions  :  part  of  it  afcends  into  the  plume,  and 
promotes  the  growth  and  expanfion  of  that  organ  ;  and 
part  of  it  defcends  into  the  radicle,  fof  nourifliing  and 
evolving  the  root  and  its  various  filaijients.  Thus  the 
pluriie  and  radicle  continue  their  progrefs  in  oppofite  di- 
reftions  till  the  plant  arrives  at  maturity. 

A  It 
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It  is  here  worth  remarking,  that  every  plant  is  really 
pofleffed  of  two  roots,  both  of  which  are  contained  in 
the  feed.  The  plume  and  radicle,  when  the  feed  is  firft 
depofited  in  the  earth,  derive  their  nourilhment  from  the 
feminal  root ;  but,  aftenvards,  when  the  radicle  begins 
to  fhoot  out  its  filaments,  and  to  abforb  fome  moillure, 
not,  however,  in  a  fufficient  quantity  to  fupply  the  ex- 
igencies of  the  plume,  the  two  lobes,  or  main  body  of 
the  feed,  rife  along  with  the  plume,  affume  the  appear- 
ance of  two  leaves,  refembling  the  lobes  of  the  feed  in 
fize  and  lhape,  but  having  no  refemblance  to  thofe  of 
the  plume,  for  which  reafon  they  have  got  the  name  of 
dtlftmilar  leaves. 

Thefe  diffimilar  leaves  defend  the  young  plume  from 
the  injuries  of  the  weather,  and  at  the  fame  time,  by 
abforbing  dew,  air,  &c.  aflifl  the  tender  radicle  in  nou- 
rifliing  the  plume,  with  which  they  have  ftill  a  connec- 
tion by  means  of  the  feminal  root  above  defcribed.  But 
when  the  radicle  or  fecond  root  has  defcended  deep 
enough  into  the  earth,  and  has  acquired  a  fuflicient 
number  of  filaments  or  branches  for  abforbing  as  much 
aliment  as  is  proper  for  the  growth  of  the  plume;  then 
the  feminal  or  diffimilar  leaves,  their  utility  being  en- 
tirely fuperfeded,  begin  to  decay  and  fall  off. 

Fig.  1.  A,  the  foramen  or  hole  in  the  bean  through 
which  the  radicle  fhoots  into  the  foil. 

Fig.  2.  A  tranfverfe  feftion  of  the  bean  ;  the  dots 
being  the  branches  of  the  feminal  root. 

Fig.  3.  A,  the  radicle.     B,  the  plume  or  bud. 
Fig.  4.  A,  a  longitudinal  fedlion  of  one  of  the  lobes 
of  the  bean  a  little  magnified,  to  fhow  the  fmall  bladders 
of  which  the  pulpy  or  parenchymatous  part  is  compo- 
fed. 

Figs.  5.  6.  A,  a  tranfverfe  fe&ion  of  the  radicle.  B, 
a  tranfverfe  feftion  of  the  plume,  ftiowing  the  organs  or 
veCTels  of  the  feminal  root. 

Fig.  4.  A  view  of  the  feminal  root  branched  out  up- 
on the  lobes. 

Fig.  7.  The  appearance  of  the  radicle,  plume,  andfe- 
CCCXCIV  minal  r<Jot,  when  a  little  further  advanced  in  growth. 

Having  thus  briefly  defcribed  the  feed,  and  traced  its 
evolution  into  three  principal  organic  parts,  viz.  the 
plume,  radicle,  and  feminal  leaves,  we  fliall  next  take  an 
anatomical  view  of  the  root,  trunk,  leaves,  &c. 

2.  Of  the  root.']  In  examining  the  root  of  plants, 
the  firfl  thing  that  prefents  itfelf  is  the  flcin,  which  is 
of  various  colours  in  different  plants.  Every  root,  after 
it  has  anived  at  a  certain  age,  has  a  double  flcin.  The 
fnil  is  coeval  with  the  other  parts,  and  exifts  in  the 
feed;  but  afterwards  there  is  a  ring  fent  off  from  the 
bark,  and  forms  a  fecond  flcin  ;  e.  g.  in  the  root  of  the 
dandelion,  towards  the  end  of  May,  the  original  or 
outer  flcin  appears  flirivelled,  and  is  eafily  feparated 
from  the  new  one,  which  is  freflier,  and  adheres  n^ore 
firmly  to  the  bark.  Perennial  plants  are  fupplied  in 
this  manner  with  a  new  flcin  every  year ;  the  outer  one 
always  falls  oft'  in  the  autumn  and  winter,  and  a  new 
one  is  formed  from  the  bark  in  the  fucceeding  fpring. 
The  flcin  has  numerous  cells  or  veffels,  and  is  a  conti- 
nuation of  the  parenchymatous  part  of  the  radicle. 
However,  it  does  not  confift  folely  of  parenchyma;  for 
the  microfoope  fliows  that  there  are  many  tubular  lig- 
neous veffels  interfperfed  through  it. 

When  the  flcin  is  removed,  the  true  cortical  fubftance 
©r  hnvk  appears,  which  is  alfo  a  continuatign  of  the  pa- 
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renchymatous  part  of  the  radicle,  but  greatly  augment-  Plant 
ed.    The  bark  is  of  very  different  fizes.    In  moft  trees  —"'V' 
it  is  exceeding  thin  in  proportion  to  the  wood  and  pith. 
On  the  other  hand,  in  carrots,  it  is  almoft  one-hsuf  of 
the  femidiameter  of  the  root ;  and,  in  dandelion,  it  is 
nearly  twice  as  thick  as  the  woody  part. 

The  bark  is  compofed  of  two  fubftances  ;  the  paren- 
chyma or  pulp,  which  is  the  principal  part,  and  a  few 
woody  fibres.  The  parenchyma  is  exceedingly  porous, 
and  has  a  great  refemblance  to  a  fponge  ;  for  it  flirivels 
confiderably  when  dried,  and  dilates  to  its  former  di- 
menfions  when  infufed  in  water.  Thefe  pores  or  vef- 
fels are  not  pervious,  fo  as  to  communicate  with  each 
other ;  but  confifl;  of  difl:in£t  little  cells  or  bladders, 
fcarcely  vifible  without  the  affifl:ance  of  the  microfcope. 
In  all  roots,  thefe  cells  are  conftantly  filled  with  a  thin 
watery  liquor.  They  are  generally  of  a  fpherical  figure ; 
though  in  fome  roots,  as  the  buglofs  and  dandelion,  they 
are  oblong.  In  many  roots,  as  the  horfe-radifli,  peony, 
afparagus,  potatoe,  &c.  the  parenchyma  is  of  one  uni- 
form ffrudlure.  But  in  others  it  is  more  diverfified, 
and  puts  on  the  fliape  of  rays,  running  from  the  centre 
towards  the  circumference  of  the  bark.  Thefe  rays 
fometimes  run  quite  through  the  bark,  as  in  lovage ; 
and  fometimes  advance  towards  the  middle  of  it,  as  in 
melilot  and  moft  of  the  leguminous  and  umbelliferous 
plants.  Thefe  rays  generally  ftand  at  an  equal  diftance 
from  each  other  in  the  fame  plant;  but  the  diftance  va- 
ries greatly  in  different  plants.  Neither  are  they  of 
equal  fizes :  in  carrot  they  are  exceedingly  fmall,  and 
fcarcely  difcernible  ;  in  melilot  and  chervil,  they  are 
thicker.  They  are  likewife  more  numerous  in  fome  planta 
than  in  others.  Sometimes  they  are  of  the  fame  thick- 
nefs  from  one  edge  of  the  bark  to  the  other ;  and  fome 
grow  wider  as  they  approach  towards  the  llcin.  The 
veffels  with  which  thefe  rays  are  amply  fumiftied,  are . 
fuppofed  to  be  air-veffels,  becaufe  they  are  always  found 
to  be  dry,  and  not  fo  tranfparent  as  the  veffels  which 
evidently  contain  the  fap. 

In  all  roots  there  are  ligneous  veffels  difperfed  in  dif- 
ferent proportions  through  the  parenchyma  of  the  bark. 
Thefe  ligneous  veffels  run  longitudinally  through  the 
bark  in  the  form  of  fmall  threads,  which  are  tubular,  as 
is  evident  from  the  rifing  of  the  fap  in  them  when  a 
root  is  cut  tranfverfely.  Thefe  ligneous  fap-veffels  do 
not  run  in  direft  lines  through  the  bark,  but  at  fmall 
diftances  incline  towards  one  another,  in  fuch  a  manner 
that  they  appear  to  the  naked  eye  to  be  inofculated ; 
but  the  microfcope  difcovers  them  to  be  only  contigu- 
ous, and  braced  together  by  the  parench.yma.  Thefe 
braces  or  coarctations  are  very  various  both  in  fize  and 
number  in  different  roots ;  but  in  all  plants  they  are 
moft  numerous  towards  the  inner  edge  of  the  bark. 
Neither  are  thefe  veffels  fingle  tubes ;  but,  like  the 
nerves  in  animals,  are  bundles  of  20  or  30  fmall  conti- 
guous cylindrical  tubes,  which  uniformly  run  from  the 
extremity  of  the  root,  without  fending  off  any  branches 
or  fuffering  any  change  in  their  fize  or  fliape. 

In  fome  roots,  as  parfnep,  efpecially  in  the  ring  next 
the  inner  extremity  of  the  bark,  thefe  veffels  contain  a 
kind  of  lymph,  which  is  fweeter  than  the  fap  contained 
in  the  bladders  of  the  parenchyma.  From  this  circum- 
ftance  they  have  got  the  name  of  lympk-duas. 

Thefe  lymph-dufts  fometimes  yield  a  mucilaginous 
lymph,  as  in  the  comphrey ;  and  fometimes  a  white 
»  milkv 
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!*hnt  milky  glutinous  lymph,  as  in  the  angelica,  fonchus, 
""''~v~~'  burdock,  fcorzonera,  dandelion,  &c.  The  lymph-dufts 
are  fuppofed  to  be  the  veflels  from  which  the  gums  and 
balfams  are  fecerned.  The  lymph  of  fennel,  when  ex- 
pofed  to  the  air,  turns  into  a  clear  transparent  balfam  ; 
and  that  of  the  fcorzonera,  dandelion,  &c.  condenfes  in- 
to a  gum. 

The  fituation  of  the  veflels  is  various.  In  fome  plants 
they  ftand  in  a  ring  or  circle  at  the  inner  edge  of  the 
bark,  as  in  afparagus  ;  in  others,  they  appear  in  lines 
or  rays,  as  in  borage ;  in  the  parfnep,  and  feveral 
other  plants,  they  are  moft  confpicuous  towards  the  outer 
edge  ©tjthe  bark  ;  and  in  the  dandelion,  they  are  difpo- 
fed  in  the  form  of  concentric  circles. 

The  wood  of  roots  is  that  part  which  appears  after 
the  bark  is  taken  off,  and  is  firmer  and  lefs  porous  than 
the  bark  or  pith.  It  confifts  of  two  diftinft  fubftances, 
viz.  the  pulpy jjOr  parenchym.atous,  and  the  ligneous. 
The  wood  is  connefted  to  the  bark  by  large  portions  of 
the  bai-k  inferted  into  it.  Thefe  infertions  are  moftly  in 
the  form  of  rays,  tending  to  the  centre  of  the  pith,  which 
are  eafily  difcernible  by  the  eye  in  a  tranfverfe  feftion  of 
moft  roots.  Thefe  infertions,  like  the  bark,  confift  of 
many  veffels,  moftly  of  a  round  or  oval  figure. 

The  hgneous  veffels  are  generally  difpofed  in  collateral 
rows  running  longitudinidly  through  the  root.  Some 
of  thefe  contain  air,  and  others  fap.  The  air-vefels  are 
fo  called,  becaufe  they  contain  no  liquor.  Thefe  air- 
veffels  are  diftinguifhed  by  being  whiter  than  the  others. 

The  pith  is  the  centrical  part  of  the  root.  Some 
roots  have  no  pith,  as  the  ftramonium,  nicotiana,  &c.  ; 
others  have  little  or  none  at  the  extremities  of  the  roots, 
but  have  a  confiderable  quantity  of  it  near  the  top.  The 
pith,  like  every  other  part  of  a  plant,  is  derived  from 
the  feed ;  but  in  fome  it  is  more  immediately  derived 
from  the  bark  :  for  the  infertions  of  the  bark  running 
in  betwixt  the  rays  of  the  wood,  meet  in  the  centre,  and 
conftitute  the  pith.  It  is  owing  to  this  circumftance, 
that,  among  roots  which  have  no  pith  in  their  lower 
parts,  they  are  amply  provided  with  it  towards  the  top, 
as  in  columbine,  Wage,  &c. 

The  bladders  of  the  pith  are  of  very  different  fizes, 
and  generally  of  a  circular  figure.  Their  pofition  is 
more  uniform  than  in  the  bark.  Their  fides  are  not 
mere  films,  but  a  compofition  of  fmall  fibres  or  threads; 
which  gives  the  pith,  when  viewed  with  a  microfcope, 
the  appearance  of  a  piece  of  fine  gauze  or  net-work. 

We  {hall  conclude  the  defcription  of  roots  with  ob- 
ferving,  that  their  whole  fubftance  is  nothing  but  a  con- 
geries of  tubes  and  fibres,  adapted  by  nature  for  the  ab- 
forption  of  nourifliment,  and  of  courfe  the  extenfion  and 
augmentation  of  their  parts. 
Plate  ^*       tranfverfe  fedlion  of  the  root  of  worm- 

rrCXClV  wood  as  it  appears  to  the  naked  eye. 

Fig.  9.  A  feftion  of  fig.  8.  magnified.  AA,  the 
flcin,  with  its  veffels.  BBBB,  the  bark.  The  round 
holes  CCC,  &c.  are  the  lymph-duels  of  the  bark  :  All 
the  other  holes  are  little  cells  and  fap-veffels.  DDD, 
parenchymatous  infertions  from  the  bark,  with  the  ce.<.;, 
&c.  EEEE,  the  rays  of  the  wood,  in  which  the  holes 
are  the  air- veffels.    N.  B.  This  root  has  no  pith. 

3.  Of  the  Trunk,  Stalk,  or  Stem.^  In  defcribing  the 
trunks  of  plants,  it  is  neceffary  to  premife,  that  what- 
ever is  faid  with  regard  to  them  applies  equally  to  the 
branches. 
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The  trunk,  like  the  root,  confifts  of  thfee  parts,  -viz.  Plant, 
the  bark,  wood,  and  pith.    Thefe  parts,  though  fub-       ^  ' 
ftantially  the  fame  in  the  trunk  as  in  the  root,  are  in 
many  cafes  v<;ry  different  in  their  texture  and  appear- 
ance. 

The  flcin  of  the  bark  is  compofed  of  very  minatc 
bladders,  interfperfed  with  longitudinal  woody  fibres, 
as  in  the  nettle,  thiftle,  and  moft  herbs.  The  outfidc 
of  the  flcin  is  vifibly  porous  in  fome  plants,  particularly 
the  cane. 

The  principal  body  of  the  bark  is  compofed  of  pulp 
or  parenchyma,  and  innumerable  veffels  much  larger 
than  thofe  of  the  fldn.  The  texture  of  the  pulpy  part, 
though  the  fame  fubftance  with  the  parenchyma  in 
roots,  yet  feldom  appears  in  the  form  of  rays  running  to- 
wards the  pith  ;  and  when  thefe  rays  do  appear,  they 
do  not  extend  above  half  way  to  the  circumference. 
The  veffels  of  the  bark  are  very  differently  fituated,  and 
deftined  for  various  purpofes  in  different  plants.  For 
example,  in  the  bark  of  the  pine,  the  inmoft  are  lymph 
dudls,  and  exceedingly  fmall ;  the  outmoft  are  gum  or 
refiniferous  veffels,  deftined  for  the  fecretion  of  turpen- 
tine ;  and  are  fo  large  us  to  .be  diftinftly  vifible  to  the 
naked  eye. 

The  wood  lies  between  the  bark  and  pith,  and  con- 
fifts of  two  parts,  viz.  a  parenchymatous  and  hgneous. 
In  all  trees,  the  parenchymatous  part  of  the  wood, 
though  much  diverfified  as  to  fize  and  confiftence,  is  uni- 
formly difpofed  in  diametrical  rays,  or  infertions  run- 
ning betwixt  fimilar  rays  of  the  hgneous  part. 

The  true  wood  is  nothing  but  a  congeries  of  old  dried 
lymph-dufts.  Between  the  bark  and  the  wood  a  new 
ring  of  thefe  dufts  is  formed  every  year,  which  gradu- 
ally lofes  its  foftnefs  as  the  cold  feafon  approaches,  and 
towards  the  middle  of  winter  is  condenfed  into  a  folid 
ring  of  wood.  Thefe  annual  rings,  which  are  diftinftly 
vifible  in  moft  trees  when  cut  through,  ferve  as  natural 
marks  todiftinguilh  their  age  (fig.  10.  1 1.)  The  rings  pjate 
of  one  year  are  fometimes  larger,  fometimes  lefs,  than  CCCXClV 
thofe- of  another,  probably  owing  to  the  favourablenefs 
or  unfavourablenefs  of  the  feafon. 

The  pith,  though  of  a  different  texture,  is  exaftly  of 
the  fame  fubftance  with  the  parenchyma  of  the  bark, 
and  the  infertions  of  the  wood.  The  quantity  of  pith 
is  various  in  different  plants.  Inftead  of  being  increafed 
every  year  like  the  wood,  it  is  annually  diminifhed,  its 
veffels  drying  up,  and  affuming  the  appearance  and  ftruc- 
ture  of  wood  ;  infomuch  that  in  old  trees  there  is  fcarce 
fuch  a  thing  as  pith  to  be  difcerned. 

A  ring  of  fap-veffels  are  ufually  placed  at  the  outer 
edge  of  the  pith,  next  the  wood.  In  the  pine,  fig,  and 
walnut,  they  are  very  large.  The  parenchyma  of  the 
pith  is  compofed  of  fmall  cells  or  bladders,  of  the  fame 
kind  with  thofe  of  the  bark,  only  of  a  larger  fize.  The 
general  figure  of  thefe  bladders  is  circular ;  though  in 
fome  plants,  as  the  thiftle  and  borage,  they  are  angu- 
lar. Though  the  pith  is  originally  one  connefted 
chain  of  bladders,  yet  as  the  plant  grows  old  they  fhri- 
vel,  and  open  in  different  direftions.  In  the  walnut,  af- 
ter a  certain  age,  it  appears  in  the  form  of  a  regular 
tranfverfe  hollow  divifion.  In  Tome  plants  it  is  alto- 
gether wanting ;  in  others,  as  the  fonchus,  nettle,  &c. 
there  is  only  a  tranfverfe  partition  of  it  at  every  joint. 
Many  other  varieties  might  be  mentioned  ;  but  thefe 
muft  be  left  to  the  obfervation  of  the  reader, 

A  2  Fig. 
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10.  A  tranfverfe  feftion  of  a  branch  of  afh,  as 


the 


plant.  Fig 
^    Plate"      appears  to  the  eye. 

CCCXCIV     -^'g*         -^^^  (ame  feftion  magnified.  AA, 

bark.  BBB,  an  ai-ched  ring  of  fep-veflels  next  the 
fkin.  CCC,  the  parenchyma  of  the  bark  with  its  cells, 
and  another  arched  ring  of  fap-veffels.  DD,  a  circu- 
lar line  of  lymph-dufts  immediately  below  the  above 
arched  ring.  EE,  the  wood.  F,  the  firft  year's  growth. 
G,  the  fecond.  H,  the  third  year's  growth.  Ill,  the 
true  wood,  KK,  the  great  air-velTels.  LL,  the  leffer 
ones.  MMM,  the  parenchymatous  infertions  of  the 
bark  reprefented  by  the  white  rays.  NO,  the  pith, 
with  its  bladders  or  cells. 

4.  Of  the  ■Leaves.'}  The  leaves  of  plants  conlift  of 
the  fame  fubiVance  with  that  of  the  trunk.  They  are 
full  of  nerves  or  woody  portions,  running  in  all  direc- 
tions, and  branching  out  into  innumerable  fmall  threads, 
interwoven  with  the  parenchyma  like  fine  lace  or 
gauze. 

The  f]<in  of  the  leaf,  like  that  of  an  animal,  is  full  of 
pores,  which  both  ferve  for  perfpiration  and  for  the  ab- 
forption  of  dews,  air,  &c.  Thefe  pores  or  orifices  differ 
both  in  iliape  and  magnitude  in  different  plants,  which 
is  the  caufe  of  that  variety  of  texture  or  grain  peculiar 
to  every  plant. 

The  pulpy  or  parenchymatous  part  confifts  of  very 
minute  fibres,  wound  up  into  fmall  cells  or  bladders. 
Thefe  cells  are  of  various  fizes  in  the  fame  leaf. 

All  leaves,  of  whatever  figure,  have  a  marginal  fibre, 
by  which  all  the  refl  are  bounded.  The  particular  fhape 
of  this  fibre  determines  the  figure  of  the  leaf. 

The  vefTels  of  leaves  have  the  appearance  of  inofcu- 
lating ;  but,  when  examined  by  the  microfcrope,  they 
are  found  only  to  be  interwoven  or  laid  along  each 
other. 

What  are  called  air-veffeh,  or  thofe  which  carry  no 
Tap,  are  vifible  even  to  the  naked  eye  in  fome  leaves. 
When  a  leaf  is  flowly  broke,  they  appear  like  fmall 
woolly  fibres,  connefted  to  both  ends  of  the  broken 
piece. 

Plate  Fig.  14.  The  appearance  of  the  air-veffels  to  the  eye, 
<CCCXCV  in  a  vine-leaf  drawn  gently  afunder. 

Fig.  15.  A  fmall  piece  cut  off  that  leaf. 
Fig.  1 6.  The  fame  piece  magnified,  in  which  the  vef- 
fels  have  the  appearance  of  a  fcrew. 

Fig.  17.  The  appearance  of  thefe  vefTels  as  they  exifl 
in  the  leaf  before  they  are  flretched  out. 

5.  Of  the  FloiverSl  It  is  needlefs  here  to  mention 
any  thing  of  the  texture,  or  of  the  veifels,  &:c.  of  flowers, 
as  they  are  pretty  fimilar  to  thofe  of  the  leaf.  It  would 
be  foreign  to  our  prefent  purpofe  to  take  any  notice  of 
the  charafters  and  diflinftions  of  flowers.  Thefe  be- 
long to  the  fcience  of  Botany,  to  which  the  reader  is 
.referred^ 

,  There  Is  one'  curious  faft,  however,  which  muft  not 
be  omitted,  viz.  That  every  flower  is  perfeftly  formed 
in  its  parts  many  months  before  it  appears  outwardly ; 
that  is,  the  -flowers  which  appear  this  year  are  not  pro- 
perly f[)caklng  the  flowers  of  this  year,  but  of  the  lafl. 
For  example,  mezereon  generally  flowers  in  January  ; 
but  thefe  flowers  were  completely  formed  in  the  month 
of  Augufl  preceding.  Of  this  fadl:  any  one  may  fatisfy 
himfelf  by  feparating  tJie  coats  of  a  tulip-root  about  the 
beginning  of  September  j  and  he  will  find  that  the  two 
timeimoit  form  a  kuid  of  cellj  in  the  centre  of  which 
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ftands  the  young  flower,  which  is  not  to  make  its  ap- 
pearance till  the  following  April  or  May.    Fig.  18.  • 
exhibits  a  view  of  the  tulip-root  when  diffefted  in  Sep- 
tember, with  the  young  flower  towards  the  bottom. 

6.  Of  the  F'  u  'ti.']  In  defcribing  the  ftrufture  of  fruits, 
a  few  examples  fhall  be  taken  from  fuch  as  are  mofl  ge- 
nerally known. 

A  pear^  befides  the  fliin,  which  is  a  produilion  of  the 
fkin  of  the  bark,  confifts  of  a  double  parenchyma  or  pulp, 
fap,  and  air-veffels,  calculary  and  acetary. 

The  outer  parenchyma  is  the  fame  fubflance  conti- 
nued from  the  bark,  only  its  bladders  are  larger  and 
more  fucculent. 

It  is  everywhere  interfperfed  with  fmall  globules  or 
grains,  and  the  bladders  refpeft  thefe  grains  as  a  kind  ot 
centres,  eveiy  grain  being  the  centre  of  a  munber  of 
bladders.  I'he  fap  and  air-veffels  in  tins  pulp  are  ex- 
tremely fmall. 

Next  the  core  is  the  inner  pulp  or  parenchyma,  which 
confifts  of  bladders  of  the  fame  kind  with  the  outer,  only 
larger  and  more  oblong,  correfponding  to  thofe  of  the 
pulp,  from  which  it  feems  to  be  derived.  This  inner 
pulp  is  much  fourer  than  the  other,  and  has  none  of  the 
fmall  grains  interfperfed  through  it ;  and  hence  it  has 
got  the  name  of  acetary. 

Bet  w^een  the  acetary  and  outer  pulp,  the  globules  or 
grains  begin  to  grow  larger,  and  gradually  unite  into  a 
hard  ftony  body,  efpecially  towards  the  corculum  or  ftool 
of  the  fruit;  and  from  this  circumftance  it  has  been  call- 
ed the  ca/culary. 

Thefe  grains  are  not  derived  from  any  of  the  organi- 
cal  parts  of  the  tree  ;  but  feem  rather  to  be  a  kind  of 
concretions  precipitated  from  the  fap,  fimilar  to  the  pre- 
cipitation from  wine,  urine,  and  other  liquors. 

ITie  core  is  a  roundifh  cavity  in  the  centre  of  the 
pear,  lined  with  a  hard  woody  membrane,  in  which  the 
feed  is  inclofed.  At  the  bottom  of  the  core  there  is  a 
fmall  du£h  or  canal,  which  runs  up  to  the  top  of  the 
pear  ;  this  canal  allows  the  air  to  get  into  the  core,  for 
the  purpofe  of  drying  and  ripening  the  feeds. 

Fig.  I  9.  a  tranfverfe  feftion  of  a  pear,  as  it  appears  ^.^^^ 
to  the  naked  eye.    A,  the  flcin,  and  a  ring  of  fap-vef-CCCXCVl 
fels.    B,  the  outer  parenchyma,  or  pulp,  with  its  vef- 
fels,  and  ligneous  fibres  interfperfed.    C,  the  inner  pa- 
renchyma, or  acetary,  with  its  veffels,  which  are  larger 
than  the  outer  one.    D,  the  core  and  feeds. 

Fig.  2C.  a  piece  cut  off  fig.  19. 

Fig.  21.  is  fig.  20.  magnified.    AAA,  the  fmall 
grains  or  globules,  with  the  veflels  radiated  from  them. 

Fig.  22.  a  longitudinal  feftion  of  the  pear,  {flow- 
ing a  different  view  of  the  fame  parts  with  thofe  of 
fig.  19.  A  the  channel,  or  dudt,  which  runs  from 
the  top  of  the  pear  to  the  bottom  of  the  core. 

In  a  lemon,  the  parenchyma  appears  in  three  different 
forms.  The  parenchyma  of  the  rind  is  of  a  coarfe  tex- 
ture, being  compofed  of  thick  fibres,  woven  into  large 
bladders.  Thofe  neareft  the  furface  contain  the  effen- 
tial  oil  of  the  fruit,  which  burfts  into  a  flame  when  the 
fl  »«'.  is  fqueezed  over  a  candle.  From  this  outmoft  pa- 
renchyma nine  or  ten  infertions  or  lamellte  are  produ- 
ced, which  run  between  as  many  portions  of  the  pulp, 
and  unite  into  one  body  in  the  centre  of  the  fruit,  which 
correfponds  to  the  pith  in  trunks  or  roots.  At  the  bot- 
tom and  top  of  the  lemon,  this  pith  evidently  joins  with 
tlie  rind,  without  the  intervention  of  any  lameUs.  This 
*.  circumftance 
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circumftance  fhows,  that  the  pith  and  hark  are  aftimlly 
connefted  in  the  trunk  and  roots  of  plants,  though  it  is 
difficult  to  demonftrate  the  connexion,  on  ^  account  of 
the  clofenefs  of  their  texture,  and  the  minutenefs  of 
their  fibres.  Many  veffels  are  difperfed  through  the 
whole  of  this  parenchyma ;  but  the  largeft  ones  ftand 
en  the  inner  e^e  of  the  rind,  and  the  outer  edge  of 
the  pith,  juft  at  the  two  extremities  of  each  lamella. 

The  fecond  kind  of  parendiyma  is  placed  between 
the  rind  and  the  pith ;  is  divided  into  diftbft  bodies 
by  the  laniellas ;  and  each  of  thefe  bodies  forms  a  large 

tag* 

Thefe  bags  contain  a  third  parenchyma,  which  i« 
a  clutter  of  Snaller  bags,  diilinft  and  unconneded  with 
each  other,  having  a  fmall  ftalk  by  which  ihey  are  fix- 
e4  to  the  large  bag.  Vrithin  each  of  thefe  fmall  bags 
are  many  hundreds  <^f  bladders,  compofed  of  extreme- 
ly minute  fibres.  Thefe  bladders  coiitain  the  acid  juice 
of  the  lemon. 

Fig.  1 2.  a  longitudinal  feftion  of  a  lemon.  AAA, 
.  the  rind  with  the  veifels  which  contain  the  effential  oil. 
B  B,  the  fubftance  correfponding  to  the  pith,  fonned 
by  the  union  of  the  lamellje  or  infertions.  C  C,  its 
continuation  and  connexion  with  the  rind,  independent 
of  the  infertions. 

Fig.  13.  a  tranverfe  feftion  of  the  lemon.  B  B  B, 
&c.  the  nine  pulpy  bags,  or  fecond  parenchyma,  pla- 
ced between  the  rind  and  the  pith  ;  and  the  clufter  of 
fmall  bags,  which  contain  the  acid  juice,  inclofed  in 
the  large  ones.  C  C,  the  large  veflels  that  furround 
the  pith.  D  D,  two  of  the  large  bags  laid  open,  fhow- 
ing  the  feeds,  and  their  connexion  with  the  lamellae  or 
membranes  which  form  the  large  bags. 

0/  the  Perfpiration  of  Plants,  and  the  quantUy  of 
mo'tfiure  daily  imbibed  by  them.  -  Thtk  curious  particulars 
have  been  determined  with  great  accuracy  by  Dr  Hales. 
The  metliod  he  took  to  accomphflii  his  purpofe  was  as 
follows. — In  the  month  of  July,  commonly  the  warmeft 
feafon  of  the  year,  he  took  a  large  lun-flower  three  feet 
and  an  half  high,  which  had  been  purpofely  planted  in 
a  flower-pot  when  young.    He  covered  the  pot  with 
thin  milled  lead,  leaving  only  a  fmall  hole  to  preferve  a 
communication  with  the  external  air,  and  another  by 
which  he  might  occafionally  fupply  the  plant  with  w^- 
ter.    Into  the  former  he  inferted  a  glafs  tube  nine 
inches  long,  and  another  (horter  tube  into  the  hole  by 
which  he  poured  in  the  water  ;  and  the  latter  was  kept 
clofe  flopped  with  a  cork,  except  when  there  was  occa- 
fion  to  ufe  it.  The  holes  in  the  bottom  of  the  pot  were 
alfo  flopped  up  with  corks,  and  all  the  crevices  fhut 
with  cement.-^ — lliiugs  being  thus  prepared,  the  pot  and 
plant  were  weighed  for  1 5  feveral  days  ;  after  which  the 
plant  was  cut  off  clofe  to  the  leaden  plate,  and  the 
ftump  well  covered  with  cement.    By  weighing,  he 
found  that  there  perfpired  through  the  unglazed  porous 
pot  two  ounces  every  i  2  hom-s  ;  which  being  allowed' 
for  in  the  daily  weighing  of  the  plant  and  pot,  the 
greateft  perfpiration,  in  a  warm  day,  was  found  to  be 
one  pound  14  ounces;  the  middle  rate  of  perfpiration,, 
one  pound  four  ounces ;  the  perlpiration  of  a  diy  warm 
night,  without  any  fenfible  dew,  was   about  three 
ounces ;  but  when  there  was  any  fenfible  though  fmall 
dew,  the  perfpiration  was  nothing  ;  and  when  there 
was  a  large  dew,  or  fome  little  rain  in  the  night, 
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tlie  plant  and  pot  was  increafed  in  weight  two  or  three 

ounces.  ~" 

In  order  to  know  what  quantity  was  perfpired  from 
a  fquare  inch  of  furface,  our  author  cut  off  all  the 
leaves  of  the  plant,  and  laid  them  in  five  feveral  par* 
eels,  according  to  their  feveral  fizesj  and  then  mea;- 
fui-ed  the  furface  of  - a  leaf  of  each  parcel,  by  laying 
over  it  a  large  lattice  made  with  threads,  in  which  each 
of  the  little  fquares  were  ^  of  an  inch ;  by  numbering 
of  which,  he  had  the  furface  of  llie  leaves  in  fquare 
inches ;  which,  multiplied  by  the  number  of  leaves  in 
the  correfponding  parcels,  gave  the  area  of  all  the 
leaves.    By  this  method  he  found  the  furface  of  the 
whole  plant  above  ground  to  be    6 1 6  fquare  inches, 
or  39  fquare  feet.    He  dug  up  another  lun  flower  of 
nearly  the  fame  fize,  which  had  eight  main  roots, ■ 
reaching  15  inches  deep  and  fidewife,  from  the  ftem. 
It  had  befides  a  very  thick  bufh  of  lateral  roots  from 
the  eight  main  roots,  extending  every  way  in  a  hemi-  . 
fphere  about  nine  inches  from  the 'item  and  main  roots.. 
In  order  to  eflimate  the  length  of  all  the  roots,  he  took 
one  of  the  main  roots  with  its  laterals,  and  meafured 
and  weighed  tkem  ;  and  then  weighed  the  other  feven 
with  their  laterals  ;  by  which  means  he  found  the  fum 
of  all  tlieir  lengths  to  be  1448  feet.    Suppofing  then 
the  periphery  of  thefe  roots  at  a  medium  to  be  o.  1 3 1 
of  an  inch,  then  their  furface  wiM  be  2276  fquare 
inches,  or  15.8  fquare  feet;  that  is,  equal  to  0.4  of 
the  furface  of  the  plant  above  ground.    From  calcula- 
tions drawn  from  thefe  obfervations,  it  appears,  that  a 
fquare  inch  of  the  upper  furface  of  this  plant  perfpires 
TST  P«^i^  of  ^"  inch  in  a-  day  and  a  night ;  and  that  a 
fquare  inch  of  tlie  furface  underground  imbibed  -jV  of 
an  inch  in  the  fame  time.  » 

The  quantity  perfpired  by  different  plants,  however, 
is  by  no  means  equal.  A  vine-leaf  perfpires  only  t-j-x 
of  an  inch  in  1 2  hours ;  a  cabbage  perfpires  fV  of  an 
inch  in  the  fame  time  ;  an  appk-tree  tst  in  12  hours; 
and  a  lemon  -xl-g-  in  1 2  hours. 

Of  the  circulation  of  the  Sap  in  Plants.. — Goncerning 
this  there  have  been  great  difputes  ;  fome  maintaining, 
that  the  vegetable  fap  has  a  circulation  analogous  to 
the  blood  of  animals ;  while  others  affirm,  that  it  only 
afcends  in  the  daytime,  and  defcends  again  in  the 
night.    la  favour  of  the  doftrine  of  circulation  it  h\3 
been  urged,  that  upon  making  a  tranfverfe  incifion  in- 
to the  trvmk  of  a  tree,  the  juice  which  runs  out  proceeds 
in  greater  quantity  from  the  upper  than  the  lower  part 
and  the  fwelling  in  the  upper  lip  is  alfo  much  greater 
than  in  the  lower.   It  appears,  however,  that  when  two 
fimilar  ineifions  are  made,  one  near  the  top  and  the 
othe:-  near  the  root,  the  latter  expends  much  more  fap 
than  the  forme-.    Hence  it  is  concluded,  that  the  juice 
afcends  by  one  fet  of  veiTcls  and,  defcends  by  another. 
But,  in  order  to  (how  this  clearly,  it  would  be  necef- 
fary  firft  to  prove  that  there  is  in  plants,  as  in  animals,, 
fome  kind  of  centi-e  from  which  th.e  circulation  begins,, 
and  to  which  it  returns ;  but  no  fuch  centre  has  been 
dilcovered  by  any  natiirriifl: ;.  neither  is  tliere  the  leall 
provifion  apparently  made  by  nature  whereby  the  fap. 
might  be  pievented  fvoHi  defeending  in  the  very  fame- 
veflels  thixjugh  \\  hich  it  afcends.    In  the  latieal  veffela: 
of  animals,  which  we  may  fappofe  to  be  antilogous  to. 
the  roots  of  vegetables,  there  are  valves  which  effe<Sl«altr 
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,   h  pf event  the  chyle  when  once  abforbed  from  returning 

•"""'v— ~  into  the  intefunes ;  hut  no  fuch  thing  is  obferved  in  the 
veffels  of  vegetables :  whence  it  mult  be  very  probable, 
that  when  the  propelling  force  ceafe8,  the  juice  defcends 
by  the  very  fame  veffels  through  which  it  afcended.  — 
This  matter,  however,  has  been  cleared  up  almoft  as 
well  as  the  nature  of  the  fubjeft  will  admit  of  by  the 
i  Vegetable  experiments  of  Dr  Hales  %-  Thefe  experiments  are  fo 
Statics,  vol.  numerous,  that  for  a  particular  account  of  them  we  muft 
I.  p.  i4».  refer  to  the  work  itfelf ;  however,  his  reafoning  againft 
the  circulation  of  the  fap  wiU  be  fufficiently  intelligible 
without  them.  We  fee  (fays  he),  in  many  of  the 
foregoing  experiments,  what  quantities  of  moillure 
trees  daily  imbibe  and  perfpire :  now  the  celerity  of  the 
lap  mull  be  very  great,  if  that  quantity  of  moifture 
muft,  moft  of  it,  afcend  to  the  top  of  the  tree,  then  de- 
fcend,  and  afcend  again,  before  it  is  carried  off  by  per- 
fpiration. 

"  The  defeft  of  a  circulation  in  vegetables  feems  in 
fome  meafure  to  be  fupplied  by  the  much  greater  quan- 
tity of  liquor,  which  the  vegetable  takes  in,  than  the 
animal,  whereby  its  motion  is  accelerated ;  for  we  find 
the  fun-flower,  bulk  for  bulk,  imbibes  and  perfpires  1 7 
times  more  freih  liquor  than  a  man,  every  24  hours. 

"  Befides,  Nature's  great  aim  in  vegetables  being 
only  that  the  vegetable  life  be  carried  on  and  maintain- 
ed, there  was  no  occafion  to  give  its  fap  the  rapid  mo- 
tion which  was  neceffary  for  the  blood  of  animals. 

"  In  animals,  it  is  the  heart  which  fets  the  blood  in 
motion,  and  makes  it  continually  circulate  ;  but  in  ve- 
getables we  can  difcover  no  other  caufe  of  the  fap's 
motion  but  the  ftrong  attraftion  of  the  capillary  fap- 
veffels,  affifted  by  the  bi-illc  undulations  and  vibrations 
caufed  by  jhe  fun's  warmth,  whereby  the  fap  is  car- 
ried up  to  the  top  of  the  talleft  trees,  and  is  there  per- 
fpired  off  through  the  leaves  :  but  when  the  furface  of 
the  tree  is  greatly  diminifhed  by  the  lofs  of  its  leaves, 
then  alfo  the  perfpiration  and  motion  of  the  fap  is 
proportionably  diminifhed,  as  is  plain  from  many  of  the 
foregoing  experiments :  fo  that  the  afcending  velocity 
of  the  fap  is  principally  accelerated  by  the  plentiful 
perfpiration  of  the  leaves,  thereby  making  room  for 
the  fine  capillary  veffels  to  exert  their  vallly  attrafting 
power,  which  perfpiration  is  effefted  by  the  briflc  rare- 
fying vibrations  of  warmth  ;  a  power  that  does  not 
feem  to  be  any  ways  well  adapted  to  make  the  fap  de- 
fcend  from  the  tops  of  vegetables  by  different  veffels  to 
the  root. 

If  the  fap  circulated,  it  muft  needs  have  been 
feen  defcending  from  the  upper  part  of  large  gafhes 
cut  in  branches  fet  in  water,  and  with  columns  of  wa- 
ter preffmg  on  their  bottoms  in  long  glafs  tubes.  In 
both  which  cafes,  it  is  certain  that  great  quantities  of 
water  paffed  through  the  ftem,  fo  that  it  muft  needs 
have  been  feen  defcending,  if  the  return  of  the  fap 
downwards  w^ere  by  trufion  or  pulfion,  whereby  the 
blood  in  animals  is  returned  through  the  veins  to  the 
heart ;  and  that  pulfion,  if  there  were  any,  muft  necef- 
larily  be  exerted  with  prodigious  force,  to  be  able  to 
drive  the  fap  throxigh  the  finer  capillaries.  So  that,  if 
there  be  a  return  of  the  fap  downwards,  it  muft  be  by 
attraftion,  and  that  a  very  powerful  one,  as  we  may 
fee  by  many  of  thefe  experiments.  But  it  is  hard  to 
conceive  what  and  where  that  pov/er  is  which  can  be 
ajuivalent  to  that  provifion  nature  has  made  for  the  af- 

2 


6   ]  P    L  A 

cent  of  tSe  fap  in  confequence  of  the  great  perfpira- 
tion of  the  leaves. 

"  The  inftances  of  the  jeffamine-tree,  and  of  the 
paflion-tree,  have  been  looked  upon  as  ftrong  proofs  of 
the  circulation  of  the  fap,  becdufe  their  branches, 
which  were  far  below  the  inoculated  bud,  were  gilded : 
but  we  have  many  vifible  proofs  in  the  vine,  and  other 
bleeding  trees,  of  the  fap's  receding  back,  and  pufiiing 
forwards  alternately,  at  different  times  of  the  day  and 
night.  And  there  is  great  reafon  to  think  that  the  fap 
of  all  other  trees  has  fuch  an  alternate,  receding,  and 
progreffive  motion,  occafioned  by  the  alternacies  of  day 
and  night,  warm  and  cool,  moift  and  dry. 

"  For  the  fap  in  all  vegetables  does  probably  recede 
in  fome  meafure  from  the.  tops  of  tlie  branches,  as  the 
fun  leaves  them ;  becaufe  its  rarefying  power  then 
ceafing,  the  greatly  rarefied  fap,  and  air  mixed  with  it, 
will  condenfe,  and  take  up  lefs  room  than  they  did,  and 
the  dew  and  rain  will  then  be  ftrongly  imbibed  by  the 
leaves  ;  whereby  the  body  and  branches  of  the  vegetable 
which  have  been  much  exhaufted  by  the  great  evapora- 
tion of  the  day,  may  at  night  imbibe  fap  and  dew 
from  the  leaves ;  for  by  feveral  experiments,  plants  were 
found  to  increafe  confiderably  in  weight,  in  dewy  and 
moift  nights.  And  by  other  experiments  on  the  vine, 
it  was  found  that  the  trunk  and  branches  of  vines  were 
always  in  an  imbibing  ftate,  caufed  by  the  great  perfpi- 
ration of  the  leaves,  except  in  the  bleeding  feafon  ;  but 
when  at  night  that  perfpiring  power  ceafes,  then  the 
contrary  imbibing  power  will  prevail,  and  draw  the  fap 
and  dew  from  the  leaves,  as  well  as  moifture  from  the 
roots. 

*'  And  we  have  a  farther  proof  of  this  by  fixing  mer- 
curial gages  to  the  ftems  of  feveral  trees  which  do 
not  bleed,  whereby  it  is  found  that  they  are  always 
in  a  ftrongly  imbibing  ftate,  by  drawing  up  the  mer- 
cury feveral  inches;  vi'hence  it  is  eafy  to  conceive, 
how  fome  of  the  particles  of  the  gilded  bud  in  the  ino- 
culated jeffamine  may  be  abforbed  by  it,  and  thereby 
communicate  their  gilding  miafma  to  the  fap  of  other 
branches ;  efpecially  when,  fome  months  after  the 
inoculation,  ^  the  ftock  of  the  inoculated  jeffamine  is 
cut  off  a  little  above  the  bud ;  whereby  the  ftock, 
which  was  the  countera6ting  part  to  the  ftem,  being 
taken  away,  the  ftem  attrafts  more  vigoroufly  from 
the  bud. 

"  Another  argument  for  the  circulation  of  the  fap  is, 
that  fome  forts  of  the  grafts  will  iofeft  and  canker  the 
ftocks  they  are  grafted  on  :  but  by  mercurial  gages 
fixed  to  frefii-cut  ftems  of  trees,  it  is  evident  that  thofe 
ftems  were  in  a  ftrongly  imbibing  ftate  ;  and  confe- 
quently  the  cankered  ftocks  might  very  likely  draw  fap 
from  the  graft,  as  well  as  the  graff  alternately  from 
the  ftock ;  juft  in  the  fame  manner  as  leaves  and 
branches  do  from  each  other,  in  the  viciffitudes  of  day 
and  night.  And  this  imbibing  power  of  the  ftock  is 
fo  great,  where  only  fome  of  the  branches  of  a  tree 
are  grafted,  that  the  remaining  branches  of  the  ftock 
will,  by  their  ftrong  attraftion,  ftarve  thofe  grafts ;  for 
which  reafon  it  is  ufual  to  cut  off  the  greateft  part  of 
the  branches  of  the  ftock,  leaving  only  a  few  fmall  ones 
to  draw  up  the  fap. 

"  The  inftance  of  the  ilex  grafted  upon  the  Enghlh 
oak,  feems  to  afford  a  very  confiderable  argument 
againft  a  circulation.  For,  if  there  were  a  free  uni- 
form 
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lant.  form  circulation  of  the  fap  through  the  oak  and  ilex, 
why  fliauld  the  leaves  of  the  oaJk  fall  in  winter,  and 
not  thofe  of  the  ilex  ? 

»*  Another  argument  ^^ainft  an  uniform  circulation 
of  the  fap  in  trees,  as  in  animals,  may  be  drawn  from  an 
experiment,  where  it  was  found  by  the  three  mercurial 
gages  fixed  to  the  fame  vine,  that  while  fome  of  its 
branches  changed  their  ftate  of  protruding  fnp  into  a 
ftate  of  imbibing,  others  continued  protruding  fap  ;  one 
nine,  and  the  other  thirteen  days  longer." 

To  this  reafoning  of  Dr  Hales  we  (hall  fubjoin  an 
experiment  made  by  Mr  Muftel  of  the  Academy  of 
Sciences  at  Rouen,  which  feems  decifive  againft  the 
doArine  of  circulation.  His  account  of  it  is  as  fol- 
lows.— "  On  the  1 2th  of  January  I  placed  feveral 
flirubs  in  pots  againft  the  windows  of  my  hot-houfe, 
fome  within  the  houfe  and  others  without  it.  Through 
holes  made  for  this  purpofe  in  the  panes  of  glafs,  I 
paffed  a  branch  of  each  of  the  fhrubs,  fo  that  thofe  on 
the  infide  had  a  branch  without,  and  thofe  on  the  out- 
fide  one  within  ;  after  this,  I  took  care  that  the  holes 
ihould  be  exadtly  clofed  and  luted.  This  inverfe  ex- 
periment, I  thought,  if  followed  clofely,  could  not  fail 
affording  fufficient  points  of  comparifon,  to  trace  out 
the  differences,  by  the  obfervation  of  the  effefts. 

**  The  20th  of  January,  a  week  after  this  difpofi- 
tion,  all  the  branches  that  were  in  the  hot-houfe  be- 
gan to  difclofe  their  buds.  In  the  beginning  of  Fe- 
bruary there  appeai-ed  leaves ;  and  towards  the  end  of 
it,  fhoots  of  a  confiderable  length,  which  prefented  the 
young  flowers.  A  dwarf  apple-tree,  and  feveral  rofe- 
trees,  being  fubmitted  to  the  fame  experiment,  fhowed 
the  fame  appearance  then  as  they  commonly  put  on  in 
May ;  in  fhort,  all  the  branches  which  were  within  the 
hot-houfe,  and  confequently  kept  in  the  warm  air,  were 
green  at  the  end  of  February,  and  had  their  (hoots  in 
great  forwardnefs.  Very  different  were  thofe  parts  of 
the  fame  tree  vv-hich  were  without  and  expofed  to  the 
cold.  None  of  thefe  gave  the  leaft  fign  of  vegetation  ; 
and  the  froft,  which  was  intenfe  at  that  time,  broke  a 
rofe-pot  placed  on  the  outfide,  and  killed  fome  of  the 
branches  of  that  very  tree  which,  on  the  infide,  was 
every  day  putting  forth  more  and  more  fhoots,  leaves, 
and  buds,  fo  that  it  was  in  full  vegetation  on  one  fide, 
whiUl  frozen  on  the  other. 

"  The  continuance  of  the  froft  occafioned  no  change 
in  any  of  the  internal  branches.  They  all  continued  in 
:i  very  briflc  and  verdant  ftate,  as  if  they  did  not  belong 
to  tlie  tree  which,  on  the  outfide,  appeared  in  the  ftate 
of  the  greateft  fuffering.  On  the  15th  of  March,  not- 
withftanding  the  feverity  of  the  feafon,  all  was  in  full 
bloom.  The  apple-tree  had  its  root,  its  ftem,  and  part 
of  its  branches,  in  the  hot-houfe.  Thefe  branches  were 
covered  with  leaves  and  flowers ;  but  the  branches  of 
the  fame  tree,  which  were  carried  on  the  outfide,  and 
expofed  to  the  cold  air,  did  not  in  the  leaft  partake  of 
the  activity  of  the  reft,  but  were  abfolutely  in  the  fame 
ftate  which  all  trees  are  in  during  winter.  A  rofe-tree, 
in  the  fame  pofition,  (bowed  long  fhoots  with  leaves  and 
buds ;  it  had  even  fhot  a  vigorous  branch  upon  its 
flalk;  whilft  a  branch  which  paffed  through  to  the 
outfide  had  not  begun  to  produce  any  thing,  but  was 
in  the  fame  ftate  with  other  rofe-trees  left  in  the 
ground.  This  branch  is  four  lines  in  diameter,  and 
58  inches  high. , 
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"  The  rofe-tree  on  the  outfide  was  In  the  fame  ftate;  Plam. 
but  one  of  its  branches  drawn  through  to  the  infide  of  — ' 
the  hot-houfe  was  covered  with  leaves  and  rofe-buds. 
It  was  not  without  aftonifhment  that  I  faw  this  branch 
fhoot  as  brifkly  as  the  rofe-tree  which  was  in  the  hot- 
houfe,  whofe  roots  and  ftalk,  expofed  as  they  were  to 
the  warm  air,  ought,  it  fhould  feem,  to  have  made  it 
get  forwarder  than  a  branch  belonging  to  a  tree,  whofe 
roots,  trunk,  and  aU  its  other  branches,  were  at  the  very 
time  froft-nipped.  Notwithftanding  this,  the  branch 
did  not  feem  affefted  by  the  ftate  of  its  trunk  ;  but  the 
aftion  of  the  heat  upon  it  produced  the  fame  effeft  as 
if  the  whole  tree  had  been  in  the  hot-houfe." 

0/  the  Perpendicularity  of  Plants. — This  is  a  curious  ^'^""'""ts  de 
phenomenon  in  natural  hiftory,  which  was  firft  ohkrved  j^'^f'j^^ 
by  M.  Dodart,  and  pubhfhed  m  an  effay  on  the  affeftation  Sciences  ao,- 
of  perpendicularity  obferved  in  the  ftems  or  ftalks  of  all  1708. 
plants,  in  the  roots  of  many,  and  even  in  their  branch- 
es, as  much  as  poffible.    Though  almoft  all  plants  rife 
a  little  crooked,  yet  the  ftems  fhoot  up  pei-pendicularly, 
and  the  roots  fink  down  perpendicularly :  even  thofe, 
which  by  the  declivity  of  the  foil  come  out  inclined,  or 
thofe  which  are  diverted  out  of  the  perpendicular  by 
any  violent  means,  again  redrefs  and  ftraighten  themfelves 
and  recover  their  perpendicularity,  by  making  a  fecond 
and  contrary  bend  or  elbow  without  reftifying  the  firft. 
We  commonly  look  upon  this  affe£tation  without  any 
furprife ;  but  the  naturalift  who  knows  what  a  plant  is, 
and  how  it  is  formed,  finds  it  a  fubjeft  of  aftonifhment. 

Each  feed,  we  know  contains  in  it  a  little  plant,  al- 
ready formed,  and  needing  nothing  but  to  be  unfolded; 
the  httle  plant  has  its  root;,  and  the  pulp,  which  is  ufu- 
ally  feparated  into  two  lobes,  is  the  foundation  of  the 
firfl  food  it  draws  by  its  root  when  it  begins  to  ger- 
minate. If  a  feed  In  the  earth  therefore,  be  difpofed  fo 
as  that  the  root  of  the  httle  plant  be  turned  downwards, 
and  the  flem  upwards,  and  even  perpendiculary  up- 
wards, it  is  eafy  to  conceive  that  the  little  plant 
coining  to  unfold  itfelf,  its  ftalk.  and  root  need  only  fol- 
low the  direftlon  they  have  to  grow  perpendicularly. 
But  we  know  that  the  feeds  of  plants,  whether  fown  of 
themfelves  or  by  man,  fall  in  the  ground  at  random  ; 
and  among  the  great  variety  of  fituatlons-  with  regard 
to  the  ftalk  of  their  plant,  the  perpendicular  one  up-- 
wards  is  but  one.  In  all  the  reft,  therefore,  it  is  ne- 
ceffary  that  the  ftalk  redify  itfelf,  fo  as  to  get  out  of  • 
the  ground  :  but  what  force  effedts  this  change,  which 
is  unqueftlonably  a  violent  aftlon  ?  Does  the  ftalk  find- 
a  lefs  load  of  earth  above  it,  and  therefore  go  naturally 
that  way  where  it  finds  the  leaft  obftacle  ?  Were  this  fo, 
the  little  root,  when  it  happens  to  be  uppermoft,  muft 
alfo  follow  that  dire<Slion,  and  mount  up. 

To  account  for  two  fuch  different  aftions,  M.  Dodart 
fuppofes  that  the.  fibres  of  the  ftalks  are  of  fuch  a  na- 
ture as  to  be  contrafted  and  fhortened  by  the  heat  of. 
the  fun,  and  lengthened  out  by  the.  moifture  of  the 
earth;  and,  on  the  contrary,  that  the  fibres,  of  the  roots - 
are  contraAed  by  the  molflure  of  the  earth,  and  length- 
ened by  the  heat  of  the  fun.    When  the  plantule  there- 
fore Is  inverted,  and  the  root,  at  the  top,  the  fibres 
which  compofe  one  of  the  branches  of  the  root  are  not  • 
ahke  expofed  to  the  moifture  of  the  earth,  the  lower 
part  being  more  expofed  than  the  upper.    The  lower 
niuft  of  courfe  contraft  the  moft;  and  this  contradtion  is- 
again  promoted  by  the  lengthening  of  the  upper,  where-  ■ 
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PTa»  ^  on  the  fun  ails  with  the  matdl  force.  This  branch 
•"V^  of  the  root  muft  therefore  recoil  towards  the  earth, 
and,  infinuating  through  the  pores  thereof,  muft  get 
underneath  the  bulb,  8cc.  By  inverting  this  reafoning 
we  difcover  how  the  ftalk  comes  to  get  uppermoft. 

We  fuppofe  then  that  the  earth  attrafts  the  root 
to  itfelf,  and  that  the  fun  contributes  to  its  defcent; 
and,  OA  the  other  hand,  that  the  fun  attracts  the  ftem, 
and  the  earth  contributes  to  fend  it  towards  the  Tame. 
With  refpeft  to  the  ftrarghtening  of  the  ftalks  in  the  open 
•  air,  our  author  imagines  that  it  arifes  from  the  impref- 
fion  of  external  caufes,  particularl;^  the  fun  and  rain. 
For  the  upper  part  of  a  ftalk  that  is  bent  is  more  expo- 
fed  to  the  rain,  dew,  and  even  the  fun,  &c.  tlian  the 
under ;  and  thefe  caufes,  m  a  certain  ftrufture  of  the  fi- 
bres, both  equally  tend  to  ftraighten  the  part  mott  expofed 
by  the  fiiortening  they  fucceffively  occafion  in  it ;  for 
moifture  ftioi-tens  by  fwelling  and  heat  by  diffipating. 
What  that  ftrufture  is  which  gives  the  fibres  fuch different 
qualities,  or  whereon  it  depends,  is  a  myfteiy  aa  yet  be- 
yond our  depth. 

M.  de  la  Hire  accounts  for  the  perpendicularity  of 
the  ftems  or  ftalks  of  plants  in  this  manner :  he  fuppo- 
fes  that  the  root  of  plants  draws  a  coarfer  and  heavier 
juice,  "and  the  ftem  an^  branches  a  finer  and  more  vola- 
tile one.  Moft  naturalifts  indeed  conceive  the  root  to 
be  the  ftomach  of  the  plant,  where  the  juices  of  the 
earth  are  fubtilized  fo  as  to  become  able  to  rife  through 
the  ftem  to  the  extremity  of  the  branches.  This  dift'e- 
rence  of  juices  fuppofes  larger  pores  in  the  roots  than 
the  ftalk,  &c.  and,  in  a  word,  a  different  contex- 
ture. This  difference  muft  be  found  even  in  the  little 
invifible  plant  inclofed  in  the  feed :  in  it,  therefore,  we 
may  conceive  a  point  of  feparation  ;  fuch  as,  that  all  on 
one  fide,  for  example  the  root,  fhall  be  unfolded  by  the 
grofter  juices,  and  aU  on  the  other  fide  by  the  mor#' 
fubtile  ones.  Suppofe  tlie  plantule,  when  its  parts  be- 
gin to  unfold,  to  be  entirely  inverted,  the  root  at  the 
top,  and  the  ftalk  below  ;  the  juices  entering  the  root 
wfU  be  coarfeft,  and  when  they  have  opened  and  en- 
larged the  pores  fo  as  to  admit  juices  of  a  determinate 
weight,  thofe  juices  prefling  the  root  more  and  more 
will  drive  it  downwards ;  and  this  will  increafe  as  the 
root  is  fnore  extended  or  enlarged  :  for  the  point  of 
feparation  being  conceived  as  the  fixed  point  of  a  lever, 
they  will  a6t"  by  the  longer  arm.  The  volatile  juices  at 
the  fame  time  having  penetrated  the  ftalk,  will  give  it  a 
direftion  from  below  upwards ;  and,  by  reafon  of  the 
lever,  will  give  it  more  and  more  evei-y  day.  The  little 
plant  is  thus  turned  on  its  fixed  point  of  feparation  till 
it  become  perfectly  ereft. 

When  the  plant  is  thus  erefted,  the  ftalk  fhould  ftill 
rife  perpendicularly,  in  order  to  give  it  the  more  firm 
l/iding,  and  enable  it  to  withftand  the  efibrt  of  wind 
and  weather.  M.  Parent  thus  accounts  for  this  eff"eft  : 
If  the  nutritious  juice  which  arrived  at  the  extremity 
of  a  rifing  ftalk  evaporate,  the  weight  of  the  air  which 
fncompaftes  it  on  all  fides  v/ill  make  it  afcend  vertically: 
but  if,  inftcad  of  evaporating,  it  congeal,  and  remain 
fixed  to  that  extremity  whence  it  was  ready  to  go  off', 
the  weight  of  the  air  will  give  it  the  fame  direction  ;  fo 
tiiat  the  ftalk  will  have  acquired  a  fmall  new  part  ver- 
tically laid  over  it,  juft  as  the  flame  in  a  candle  held  in 
any  way  obliquely  to  the  horizon  ftill  continues  vertical 
by  the  preffure  of  the  atmoipliere.    The  new  drops  of 
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juice  that  Succeed  will  follow  the  fame  dircdlion  }  and 
as  all  together  form  the  ftalk,  that  muft  of  courfe  be  ver- 
tical, unlefs  fome  particular  circumftance  intervene. 

The  branches,  which  are  at  firft  fuppofed  to  proceed 
laterally  out  of  the  ftalk  in  the  firft  embryo  of  the  plant, 
though  they  fhould  even  come  out  in  an  horizontal  di- 
reftioh,  muft  alfo  raife  themfelves  upwards  by  the  con- 
ftant  direftion  of  the  nutritious  juice,  which  at  firft 
fcarce  meets  any  refiftance  in  a  tender  fupple  branch  ; 
and  afterwards,  even  though  the  branch  grow  more 
firm,  it  will  aft  with  the  more  advantage  ;  fince  the 
branch,  being  become  longer,  furtiifhes  it  with  a  longer 
arm  or  lever.  The  flender  adlion  of  even  a  little  drop 
becomes  veiy  confiderable  by  its  continuity,  and  by  the 
affiftance  of  fuch  circumftances.  Hence  may  we  ac- 
count for  that  regular  fituation  and  direction  of  the 
branches,  fince  they  all  make  nearly  the  fame  conftant 
angle  of  45 with  the  ftem,  and  with  one  another. 

M.  Aftrvic  accounts  for  the  perpendicularity  of  the 
ftems,  and  their  redreffing  themfelves-,  thus:  i.  He 
thinks  the  nutritious  juice  arifes  from  the  circum- 
ference of  the  plant,  and  terminates  in  the  pith  :  And, 
2.  That  fluids,  contained  in  tubes  either  parallel  or  ob- 
hque  to  the  horizon,  gravitate  on  the  lower  part  of  the 
tubes,  and  not  at  all  on  the  upper.  Hence  it  follows, 
that,  in  a  plant  placed  either  obhquely  or  parallel  to  the 
horizon,  the  nutritious  juice  will  aft  more  on  the  lower 
part  of  the  canals  than  on  the  upper;  and  by  this 
means  they  will  infinuate  more  into  the  canals  commu- 
nicating tlierewith,  and  be  collefted  more  copioufly 
therein  :  thus  the  parts  on  the  lower  fide  will  receive 
more  accretion  and  be  more  nouriflied  than  thofe  on  the 
upper,  the  extremity  of  the  plant  will  therefore  be  obli- 
ged to  bend  upwards. 

This  principle  brings  the  feed  into  its  due  fituation 
at  firft.  In  a  bean  planted  upfide  down,  the  plume 
and  radicle  may  be  feen  with  the  jiaked  eye  ftiooting  at 
firft  direftly  for  about  an  inch  ;  after  which  they  begin 
to  bend,  the  one  downward,  and  the  other  upward. 
The  fame  is  the  cafe  in  a  heap  of  barley  to  be  made  in- 
to malt,  or  in  a  quantity  of  acorns  laid  to  fprout  in  a 
moift  place,  &c.  Each  grain  of  barley  and  each  acorn 
has  a  different  fituation  ;  and  yet  eveiy  fprout  tends  di- 
reftly upward,  and  every  root  downward,  and  the  cur- 
vity  or  bend  they  make  is  greater  or  lefs  as  their  fitua- 
tion approaches  more  or  lefs  to  the  direftion  wherein 
no  cui-vHture  at  all  would  be  neccflary.  But  two  fuch 
oppofite  motions  cannot  pofTibly  arife  without  fuppofing 
fome  difference  between  the  two  parts:  the  only  one  we 
know  of  is,  that  the  plume  is  fed  by  a  juice  impoi-ted 
to  it  by  tubes  parallel  to  its  fides,  whereas  the  radical 
imbibes  its  nourifliment  at  every  pore  in  its  furface. 
When  the  plume  therefore  is  either  parallel  or  inclined 
to  the  horizon,  the  nutritious  juice,  feeding  the  lower 
parts  more  than  the  upper,  will  determine  its  extremes 
to  turn  upward,  for  the  reafons  before  given.  On  tlie 
contrary,  when  the  radicle  is  in  the  like  fituation,  the 
nutritious  juice  penetrating  through  the  upper  part  more 
copioufly  than  through  the  under,  there  will  be  a  great- 
er accretion  of  the  former  than  of  the  latter ;  and  the 
radicle  will  therefore  be  bent  downwards,  and  this  mu- 
tual curvity  of  the  plume  and  radicle  muft  continue  till 
fuch  time  as  their  fides  are  nouriflied  alike,  which  can- 
not be  till  they  are  perpendicular. 

Of  the  Food  of  FLANTi.~T\\h  hath  been  fo  fully 
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>  d'tfcuffed  undef  the  article  AoRicuLTtTiE  f,  tliat  lit- 
tle remains  to  be  faicl  upon  the  fubje6^  in  this  place. 
The  method  of  making  dephtogifticated  or  vital  air  de 
novo,  is  now  Co  much  improved,  that  numberlefs  expe- 
riments may  be  made  with  it  both  on  artimala  and  vege- 
tables. It  appears,  indeed,  that  thefe  two  parts  of  the 
creation  are  a  kind  of  eoUntetbalanCe  to  oae  another ;  and 
the  noxious  part*  or  excrements  of  the  one  prove  falutary 
food  to  the  other.  'Thus,  from  the  animal  body  conti- 
nually pafs  off  certain  effluvia,  which  vitiate  ox pblogifticate 
the  air.  Nothing  can  be  more  prejudicial  to  animal  life 
than  an  aocumulalion  of  thefe  effluvia:  «n  the  other 
hand,  nothing  i«  more  favoufa^jle  to  vegetables  than 
thofe  cxcrementitiou*  effluvia  of  animaiB ;  and  according- 
ly they  greedily  abforb  them  from  the  earth,  or  from 
the  air.  With  rtfpeft  to  the  excreraentitious  parts  of 
living  vegetables,  the  cafe  is  rfiverfcd.  The  pureft 
air  is  the  common  effluvium  which  paffes  off  from  vege- 
tables i  and  thisi  hbwever  favourable  to  animal  life,  i« 
^  by  no  means  fo  to  vegetable ;  whence  we  have  an  ad- 
ditional proof  of  the  do€lrine  concerning  the  food  of 
,   plants  delivered  under  the  article  AokiCULTURE. 

With  regird  to  the  effefts  of  other  kinds  of  air  on 
vegetation^  a  difference  of  fome  confequence  took  place 
between  Dr  Prieftley  and  Dr  PeY^ivah  The  former, 
in  the  firft  volume  of  his  Experiments  and  Obfervations 
on  Air,  had  afTerted  that  fixed  air  is  faKil  to  vegetable 
as  well  as  to  animal  life^  'I'his  opinion,  however,  was 
oppofed  by  Dr  I^ercival,  and'the  contrary  one  adopted 
by  Dr  Hunter  of  York  in  the  Georgical  Effays,  vol.  v. 
The  experittients  related  by  thefe  two  gentlemen  would 
indeed  have  been  decifive,  had  they  been  made  withfuffi- 
clent  accuracy.  That  -this  was  the  -cafe,  however,  Dr 
Prieftley  denies-j  andtn  the  3d  Volume  of  his  Treatife  on 
Air  hasfJly  ctetefted  the  miftakes  in  DrPercival's  Expe- 
riments ;  which  proceeded  in  fa(Sk  from  his  having  ufed, 
»ot  fixed  air,  but  common  air  mixed  with  a  fmall  quan- 
tity of  fixed  aifw  His  experiments,  when  repeated  with 
the  pMreft  fixed  air,  and  in  the  moft  careful  manner, 
were  always  attended  with  the  fame  eiFe^l,  namely, -the 
killing  of  the  plants 

It  had  alfo  been  afferted  by  Drs  Percival  and  Hun. 
ter,  that  water  inxpregnated  with  fixed  air  Was  more 
favourable  to  vegetation  than  ftmple  water.  'This  ojh* 
nion  was  likewife  examined  by  Dr  Brieftleyi  however, 
his  experiments  ^^ere  indecifive^  "but  feem  rather  unfa- 
vourable to  the  ufe  of  fisced  air  than  ^otherwife. 

Another  very  remarkable  fail  with  j-egasd  tQ  -the 
Ibod  of  .plants  has  been  .difcovered "  by  -Dr  Prieftley  \ 
namely,  that  fome  of  thefn,  fuch  tis  the  -willow,  txjm- 
frey,  ■  aaid  duck-weed,  are  noUri'fhed  by  inflammabfe 
air.  The.  firft,  ht  fays,  fiouriftits  in  this  fpecies  of  air 
v.fo  remarkably,*  that,  "  it  may  be. faid -to  feed  upon  it 
with  great  avidity.  This  procefs  terminates  in  the 
change  of  what  remains  of  the  inflammable  air  Into 
phlpgiilicated  air,  aad  fometi'mes  into  a  fpecies  of  air 
as  good  d8  common  air,  or  even  better  5  fo  that  it  muft 
be  the  inflammable  frlnc'iph  in  the  air  that  the  plant 
takes,  converting  it,  iio  doubt,  into  its  proper  ncfurifa- 
ment." 

What  the  followers  of  Stahl  call  phlogifticated  air 
snd  inflammable  air,  are  fo  clofeiy  allied  to  eaeh  other, 
that  it  is  no  wonder  they  (hould  ferVe  promlfcuouily  for 
the  food  of  plants.  *f  he  reafon  why  both  are  not  agree- 
>^Ic  to  all  kinds  of  plants,  moft  probably  is  the  different 
Vol.  XV.  Part  U 
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quantity  of  phloglAIc  matter  contained  in  thm,  and  tkc  Warn*, 
different  aftion  of  the  latent  fire  they  contain  :  for  all '"' '  * 
plants  do  not  re(^uire  an  equal  quantity  of  nouriftiment; 
and  fuch  as  reqmre  but  little,  will  be  defliroyed  by  ba- 
ring" too  much.  The  adion  of  heat  alfo  is  effentially 
neceffary  to  vegetation ;  and  it  is  probable  that  very 
much  of"  this  principle  is  abforbed  from  the  air  by  ve- 
getables. But  if  the  air  by  which  plants  are  partly  nou- 
rifhed  contaii^s  too  much  of  that  principle,  it  is  very 
probable  that  they  may  be  deftfoyed  from  this  caufe  as 
well  as  the  other ;  and  thus  inflammable  ak,  which  con- 
tains a  vafl;  quantity  of  that  arrive'  principle,  may  de- 
ftroy  fuch  plants  as  grow  in  a  dry  foil,  though  it  pre- 
ferves  thofe  which  grow  in  a  wet  one.    See  Vegeta- 

TIOM. 

Dtfemination  of  Plants. — So  great  are  the  prolific 
powers  of  the  vegetable  kingdom,  that  a  fingle  plant 
almoft  of  any  kind,  if  left  to  iifelf,  would,  in  a  Ihort 
tim?.  Over-run  the  whole  word.  Indeed,  fuppofing  the  / 
plant  to  have  beeij  only  a  fingle  annual,  with  two  feeds, 
it  would,  in  20  years,  produce  more  than  a.  million  of 
its  own  fpecies ;  what  numbers  then  muft  have  been  pro- 
duced by  a  plant  whofe  feeds  are  fo  numerous  as  many 
of  thofe  with  which  we  are  acquainted  i*  Sec  Naturai. 
Hlftory^  f«^^  iii«  p»  654,  &c.  In  that. part  of  our  work 
we  have  given  particular  examples  of  the  very  prolific 
nature  "of  plants,  whioh  we  need  not  fepeat  here;  and 
we  have  made  fome  obfervations  on  tlie  means  by  which 
they  are  carried  to  diftant  places.  Tin's  is  a  very  curi- 
cm,  matter  of  faft,  and  as  fiich  we  Hiall  now  give  a 
fuller  account  ef  it-. 

If  nature  had  appointed  no  means  for  the  fcattering 
oT  thefe  mmierons  feedS)  but  allowed  them  to  fall  down 
in  the  place  where  they  grew,  the  young  vegetables 
muft  of  neceflity  liave  choaked  one  another  as  they  grew 
up,  and  not  a  lingle  plant  codd  have  arrived  at  peifec- 
tioH.  But  fo  many  ways  are  there  apjx)inted  for  the 
differaination  of  plants,  that  we  fee  they  not  only  do  not 
hinder  each  others  growth,  but  a  fingle  plant  will  in  a 
fliort  time  fpread  through  different  countries.  The  moft 
evident  means  Tor  this  parpofe  are, 

1.  Tlie  force  «f  the  air. — That  the  efficacy  of  this  ' 
may-.be  the  greater,  nature  has  raifed  the  feeds  of  ve- 
getables npon  ftalks,  fo  tliat  the  wind  has  thus  an  op. 
porttinity  of  afting  upon  them  with  the  greater  advan- 
tage.   The  feed-caplules  alfo  open  at  the  apex,  left  the 

ripe  feeds  ftiould  drop  out  without  being  widely  difper- 
fed  by  the  wind.  Others  are  furnished  with  wings,  an& 
a  pappous  down,  by  which,  after  they  come  to  maturi- 
ty, they  are  carried  up  into  the  air,  and  havebeen  knowti 
to  fly  the  d^ftanGe^of  50  ,mlles4  138  genera  are  found 
to  have  winged  feedfi. 

2.  In  fome' plants  fche  "feed-velTels  open  with  violence 
when  the  feeds  are  wpe,  aad  thtis  thmw  them  -to  a  con- 
fiderable  diftance ;  aiwi  we  have  an  enumeration  of  50 
genera  w^ofe  feeds.  ar«  thug  difperfed. 

3.  Otlier  feeds  are  furniflied  with  hooks,  by  which, 
when  ripe,  they  adhere  to  the  coats-of  animals,  and  are 
carried  by~them-to  their  lodging  piaces.  'Linnaus  rec- 
..kons  5Q;gen[era  aimed  in  this  manner. 

4.  Many  feeds  are  difperfed  by  means  of  birds  and 
other  animal^ ;  who  pick  up  the  berries,  and  afterwards 
cjeii  Ithe  feeds  uninjured.  Thus' the  fox  diffemlnates 
the  privet,  and  man  many  fpecies  of  fruit.  !The  plants 
found;  growing  upon  walls  and  houfie?,  on  the  tops  of 
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Want*,  high  i-ocks,  &c.  are  tiioftly  brought  there  hy  'birds.; 
V  V   '  '  and  it  is  univerfally  known,  that  by  manurirtg  i  field 
with  new  dung,  innunnerable  weeds  will  fpring  up 
which  did  not  exift  there  before:  193  fpecies-are  rec- 
koned up  which  may  be  diffeminated  in  this  manner. 

5'.  The  growth  of  other  feeds  is  promoted  by  ani- 
mals in  a  differeitt  way.  While  fome  are  eaten,  others 
are  fcattered  and  trodden  into  the  ground  by  them. 
The  fquirrel  gnaws  the  cones  of  the  pine,  and  many 
of  the  feeds  fall  out.  When  the  loxica  eats  off  their 
bark-,  almoft  his  only  food,  many  of  their  feeds  are 
committed  to  the  earth,  or  mixed  in  the  morafs  with 
niofs,  where  he  -had  retired.  The  glandvtlaria,  when 
ftie  hides  up  her  nuts,  often  forgets  them,  and  they 
ftrike  root.  The  fame  is  obfervable  of  the  walnut ; 
mice  colleft  and  bury  great  quantities  of  them,  and  be- 
ing afterwards  killed  by  different  animals,  the  nuts  ger- 
fninate. 

■6,  We  are  aftonifhed  to  find  moffes,  fungi,  byffus, 
and  mucor,  growing  everyvtfhere  ;  but  it  is  for  want  df 
refle6tlng  that  their  feeds  are  fo  minute  that  they  are 
almoft  invilible  to  the  naked  eye.  They  float  in  the  air 
like  atoms,  and  are  dropped  everj-where,  but  grow  only 
in  thofe  places  where  there  was  no  vegetation  before  ;  arid 
hence  we  find  the  fame  moffes  i«  North  America  and  i-n 
Europe. 

7.  Seeds  are  alfo  difperfed  by  the  ocean,  and  by  ri- 
'Afncrn.  vers.  **  In  Lapland  (fays  Linnaeus),  we  fee  the  moft 
^tadtm.  evident  proofs  how  far  rivers  contribute  to  depofite  the 
feeds  of  plants.  I  have  feen  Alpiue  plants  growing  up- 
on their  (hores  frequently  36  miles  diftant  from  the 
Alps  ;  for  their  feeds  falling  into  the  rivers,  and  being 
carried  along  and  left  by  the  ftream,  take  root  there.  — 
We  may  gather  likewife  from  many  circum'llances  how 
much  the  fea  furthers  this  bufinefs.  — In  Roflagia,  the 
xfland  of  Graeftr?!,  Oeland,  Gothland,  and  the  fhores  of 
Scania,  there  are  many  foreign  and  German  plants  not 
yet  natui-alized  in  Sweden.  The  centaury  is  a  German 
plant,  whofe  feeds  being  carried  by  the  wind  into  the 
lea,  the  waves  landed  this  foreigner  upon  the  coalls  of 
Sweden.  I  was  aftonifhed  to  fee  the  veronica  maritima, 
a  German  plant,  growing  at  Tornea,  which  hitherto  had 
been  found  only  in  Grasfoea :  the  fea  was  the  vehicle  by 
which  this  plant  was  tranfported  thither  from  Germany ; 
or  poffibly  it  was  brought  from  Germany  to  Graefea, 
and  from  thence  to  Tornea.,  Many  have  imagined,  but 
erroneoufly,  that  feed  corrupts  in  water,  and  lofes  its 
principle  of  vegetation.  Water  at  the  bottom  of  the 
fea  is  feldom  warm  enough  to  deftroy  feeds ;  we  have 
ieen  water  cover  the  furface  of  a  field  for  a  whole  win- 
ter, while  the  feed  which  it  contained  remained  unhurt, 
imlefs  at  the  beginning  of  fpring  the  waters  were  let 
tiown  fo  low  by  drains,  that'  the  warmth  of  the  fun- 
beams  reached  to  the  bottom.  Then  the  feeds  germi- 
nate, but  prefently  become  putrefcent ;  fo  that  for  the 
r«ft  of  the  year  the  earth  remains  naked  and  barren. 
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Rain  and  t}iowers  carry  feeds  into  the  cracks  of  the  ^\iXiU, 
earth,  ftreams,  and  rivers ;  which  laft,  conveying  them  ^""'■v 
to  a  diftance  from  thfcir  native  places,  plant  them  in  a 
foreign  foil."  ' 

8.  Laftly,  ftiiime  feeds  aflift  their  projeftion  to  a  di- 
ftance in  a  very  furprifing  manner.  The  crupina,  a  fpe- 
cies  of  centaury,  has  its  feeds  covered  over  with  ereft 
briftles,  by  whofe  afliftance  it  creeps  and  moves  about  in 
fuch  a  manner,  that  it  is  by  no  means  to  be  kept  in  the 
hand.  If  you  confine  one  of  them  between  the  ftock- 
ing  and  the  foot,  it  creeps  out  either  at  the  fieeve  or 
neck-band,  travelling  over  the  whole  body.  If  the 
bearded  oat,  after  harveft,  be  left  with  other  grain  in 
the  bam,  it  extricates  itfelf  from  the  glume  ;  nor  doeis 
it  ftop  in  .  it«  progrefs  till  it  gets'to  the  walls  of  the  build- 
ing. "Hence,  -fays  Linnaeus,  the  Dalecarlian,  after  he 
has,  cut  and  carried  it  into  the  bam,  in  a  few  days  finds 
all  the  glumes  empty,  and  the  oats  feparate  from  them ; 
for  every  oat  has  a  fpiral  arifta  ofijeard  annexed  to.  it, 
which  iscontra<fted  in  w«,  and  extended  in  dry  weather. 
When  the  fpiral  is  contradted,  it  drags  the  oat  along  with 
it :  the  arifta  being  bearded  with  'minute  hairs  pointing 
downward,  the  grain  neceflarily  follows  it ;  but  when  it  ex- 
pands again,  the  oat  does  not  go  back  to  its  former  place, 
the  roughnefs  of  the  beard  the  contrary  way  preventiug 
its  return.  If  you  take  the  feeds  of  equifetum,  or  fern» 
thefe  being  laid  upon  paper,  and  viewed  in  a  microfcope, 
will  b6  feen  to  kapover  any  obftacle  as  if  they  had  feet; 
li>y  which  they  are  feparated  and  difperfed  one  from  ano- 
ther ;  fo  that  a  perfon  ignoriaot  of  this  property  would 
pronounce  thefe  feeds  to  be  fo  many  mites  or  fmall  infedts. 

We  cannot  finifti  this  Article  without  remarking,  that 
many  ingenious  men  (a)  believe  that  plants  have  a  power 
of  perception.  Of  this  opinion  we  fhaU  now  give  an 
account  from  the  fecond  volume  of  the  Manchefter 
Trarifaftions,  where  we  find  fome  /peculations  on  the  per- 
cept'me  power  of  vegetable-!  by  Dr  Perc'ival,  who  attempts, 
to  (how,  by  the  feveral  analogies  of  organization,  life, 
inftin<ft,  fpontaneity,  and  felf-motion,  that  plants,  like 
animals,  are  endued  with  the  powers  both  of  perception 
and  enjoyment.  The  attempt  is  ingenious,  and  is  in- 
^-oioufly  fupported,  but  in  our  opinion  fails  to  con- 
vince. That  there  is  an  analogy  between  animals  and 
vegetables  is  certain  ;  but  we  cannot  from  thence  con- 
clude that  they  either  perceive  or  enjoy.  Botanifts  have, 
it  is  true,  derived  frorn  bnatomy  2in6.  phyfiology,tAmo^t  all 
the  terms  employed  in  the  defcrlptlon  of  planfts.  But 
we  cannot  from  thence  conclude,  that  their  organization^, 
tho'  it  bears  an  analog  to  that  of  animals,  is  the  fign  of 
a  living  principle^  ifto  this  principle  we  annex  the  idea 
of  perception  ;  yet  fo  fully  is  our  author  convinced  of  the 
truth  of  it,  that  he  does  ndt  think  it  extravagant  to 
fuppofe,  that,  in  fome  future  period,  perceptivity  may 
be  difcovered  to  extend  even  beyond  the  Hmits  now  afo 
figned  to  vegetable  life.  Corallines,  madrepores,  mille- 
pores,  and  fpunges,  were  formerly  c»nfidered  as  foffil  bo- 
dies J 


^a)  The  ingenious  Dr  BeU  held  this  opinion,,  as  appears  from  the  clofe  of  his  Thefis  de  Phyjiologia  Phntarum, 
which  was  publlfhed  at  Edinburgh,  June  1  777,  and  a  tranflation  of  which  by  Dr  Currie  we  find  in  the  fecond; 
vohame  of  the  Manchefter  Tranfadlions,  where  our  readers  will  alfo  find  memoirs  of  its  author.  Dr  Currie  in- 
forms us,  that  Dr  Hope,  the  late  excellent  profeffor  of  botany  in  Edinburgh,  in  his  courfe  of  le<5iures,  ufed  to 
fpeak  of  Dr  Bell  with  the  higheft  eftem  j  but  did  not  approve  of  the  idea  which  he  entertained  refpefting  th& 
feeling  or  perception  of  plants* 


P   L   A  [  1 

dies :  but  the  cjtperlments  of  Count  Marfigli  evinced, 
that  they  are  endued  with  life,  and  led  hin\  to  clafs  them 
with  the  maritime  plants.  And  the  obfervations  of  El- 
lis, Juflieu,  and  Peyfonel,  have  fmce  raifed  them  to  the 
rank  of  animals.  The  deteftion  of  error,  in  long  efta- 
bliflied  opiniona  concerning  one  branch  of  natural  know- 
ledge, juftifies  the  fufpicion  of  its  exiftence  in  others, 
which  are  nearly  allied  to  it.  And  it  will  appear  from 
the  profecution  of  our  inquiry  into  the  inftinfts,  fpon- 
t-aneity,  and  felf-moving  power  of  vegetables^  that  the 
fufpicion  is  not  without  foundation. 

He  then  goes  on  to  draw  a  comparifon  between,  the 
inftinfts  of  animals  and  thofe  of  vegetables  :  the  calf,  as 
foon  as  it  comes  into  the  World,  applies  to  the  teats  of 
the  cow;  and  the  duckling,  though  hatched  under  a  hen, 
runs  to  the  water. 

"  Infliudts  analogous  to  thefe  (fays  our  author),  ope- 
rate with  equal  energy  on  the  vegetable  tribe.  A  feed 
contains  a  germ,  or  plant  in  miniature,  and  a  radicle, 
or  little  root,  intended  by  nature  to  fupply  it  with  nou- 
rifhment.  If  the  feed  be  fowft  in  an  inverted  pdfition, 
ftill  each  part  purfues  its  proper  direftian.  The  plumula 
turns  upward,  and  the  radicle  ftrikes  downward  into 
the  ground.  A  hop-plant,  turning  round  a  pole,  follows 
the  courfe  of  the  fun,  from  fouth  to  weft,  and  foon  dies, 
when  forced  into  an  oppofite  line  of  motfcn :  but  re- 
move the  obftacle,  and  the  plant  will  qUlckly  return  to 
its  ordinary  pofition.  The  branches  of  a  honey-fuckle 
fhoot  out  longitudinally,  till  they  become  unable  to  beaf 
their  own  weight ;  and  then  ftrengthen  themfelves,  by 
changing  their  form  into  a  fplral :  when  they  meet  vnth 
other  living  branches,  of  the  fame  kind,  they  coalefce,  for 
tniitual  fupport,  and  one  fpiral  turns  to  the  right  and 
the  other  to  the  left ;  thus  feeking,  by  an  mftinftive  im- 
pulfe,  fome  body  on  which  to  climb,  and  increafmg  the 
probabihty  of  finding  one  by  the  diverfity  of  their 
courfe  :  for  if  the  auxiliary  branch  be  dead,  the  other 
uniformly  winds  itfelf  round  from  the  right  to  the  left. 

"  Thefe  examples  of  the  inftin^tive  economy  of  vege- 
tables have  been  purpofely  taken  from  fubjccts  familiar 
to  our  daily  obfervation.  But  the  plants  of  warmer  cli- 
mates, were  we  fufficicntly  acquainted  with  them,  would 
probably  fumifh  better  iUuftrations  of  this  acknowledged 
power  of  aiiimality  :  and  I  (hall  briefly  recite  the  hifto- 
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ry  of  a  very  curious  exotic,  which  has  b«n  delivered  to  Plant?*, 
us  from  good  authority  ;  and  confirmed  by  the  obferva-  ^'^^ 
tions  of  feveral  European  botanifts." 

The  Doftor  then  goes  on  to  give  a  defcription  of  tha 
dtonaa  mufclpula  (b),  for  which  fee  vol.  vij  p.  32.  and 
concludes,  that  if  he  has  furnifhed  any  prefumptive 
proof  of  the  inftinftive  power  of  vegetables,  it  will  necef- 
farily  follow  that  they  are  endued  with  fome  degree  of 
fpontaneity.  More  fully  td  evince  this,  however,  the 
Doftor  points  out  a  few  of  thofe  phenomena  in  the  vege- 
table kingdom  which  feem  to  indicate  fpontaneity.-— 
**  Several  years  ago  (fays  he),  whilft  engaged  in  a  courfe 
of  experiments  to  afcertain  the  influence  of  fixed  air  on 
vegetation,  the  following  fa£t  repeatedly  occurred  to  me, 
A  fprig  of  mint,  fufpended  by  the  root,  with  the  head 
downwards,  in  the  middle  glafs  velTel  of  Dr  Nooth' s 
machine,  continued  to  thrive  vigoroufly,  without  any 
other  pabulum  than  wiiat  was  fupplied  by  the  ftream  of 
mephitic  gas  to  which  it  was  expofed.  In  24  hours 
the  ftem  formed  into  a  curve,  the  head  became  ereft,  and 
gradually  afcended  towards  the  mouth  of  the  veffel ;  thus 
pfoducing,  by  fuccelllve  efforts,  a  new  and  unufual  con- 
figuration of  its  parts.  Such  exertions  in  the  fprig  of 
mint,  to  reftifyits  inverted  pofition,  and  to  remove  from  a 
foreign  to  its  natural  element,  feems  to  evince  evolition  to 
avoid  what  was  evil,  and  to  recover  what  had  been  experi- 
enced to  be  good.  If  a  plant,  in  a  garden-pot,  be  placed 
in  a  room  which  has  no  light  except  from  a  hole  in  the 
wall,  it  will  fhoot  towards  the  hole,  pafs  through  it  into 
the  open  air,  and  then  vegetate  upwards  in  its  proper 
diredtion.  Lord  Kames  relates,  that,  *  iimongft  thd 
ruins  of  New  Abbey,  formerly  a  monaftery  in  Galloway, 
there  grows  on  the  top  of  a  wall  a  plane  tree,  20  feet 
high.  Straitened  for  nourifhment  in  that  barren  fitusf*  * 
tion,  it  feveral  years  ago  directed  roots  down  the  fide  of 
the  wall  till  they  reached  the  ground  ten  feet  below  j 
and  now  the  nourifhment  it  afforded  to  thefe  roots,  du- 
ring the  time  of  defcendlng,  is  amply  repaid ;  having 
every  year  fince  that  time  made  vigorous  fhoqts.  Front 
the  top  of  the  wall  to  the  furface  of  the  earth,  thefe 
roots  have  not  thrown  out  a  fimple  fibre,  but  are  noft 
united  into  a  pretty  thick  hard  root. 

"  The  regular  movements  by  which  the  fun-flower  pfe- 
fents  its  fplendid  difk  to  the  fun  have  been  known  't<5 
B  2  naturalrfts, 


(b)  Dr  Watfon,  the  pfefent  bifhop  of  LandafF,  who  has  efpoufed  the  fame  fide  of  the  queftion  with  Dr  Per-» 
cival  (fee  the  i;th  vol.  of  his  Chemical  EJfays)^  reafens  thus  on  the  motions  of  vegetables.  Whatever  can 
produce  any  effeft  (fays  he)  upon  an  animal  organ  as  the  impaft  of  external  bodies,  heat  and  cold,  the  vapour 
of  burning  fulphur,  of  volatile  alkali,  want  of  air,  &c.  are  found  to  aft  alfo  upon  the  plants  called  fenftiivr.  But 
not  to  infifl  upon  any  more  inftances,  the  mufcular  motions  of  the  dionsea  mufclpula  ktely  brought  into  Europe 
from  America,  feem  far  fupericir  in  quicknefs  to  thofe  of  a  variety  of  animals.  Now  to  refer  the  mufcular  mo- 
tions of  fhell-fiih  and  zoophytes  to  an  internal  principle  of  volition,  to  make  them  indicative  af  the  perceptivity 
of  the  being,  and  to  attribute  the  more  notable  ones  of  vegetables  to  certain  mechanical  <lilatations  and  contrac- 
tions of  paits  occafioned  by  external  impulfe,  is  to  err  ag-ainft  that  rule  of-  philofophizing  which  affigns  the  fame 
caufes  for  effeAs  of  the  fame  kind.  The  motions  In  both  cafes  are  equally  accommodated  to  the  prefervation  of 
the  being  to  which  they  belong,  are  equally  diflinft  and  uniform,  nnd  fhould  be  equally  derived  from  mechanifm, 
or  equally  admitted  as  criterions  of  perception^ .  ■  ' 

"  I  am  fenfible  that  thefe  and  other  fimilar  mdtions  of  -  vegetables  may  by  fottie  be  confidered  as  analogous  to 
the  automatic  or  involuntary  hrOtionS  of  animals  ;  biit  as  it  is  not  yet  d^termintd  amongft  the  phyfiologifts,  whe* 
ther  the  motion  of  the  heart,  the  perifialtrc  motion  of  the  bowels,  the  contraftlons  obfervable  upon  external  im- 
pulfe in  the  mufcles  of  animals  deprived  of  their  heads  and  hearts,  be  attributable  to  an  irritability  unaccompanied 
with  perceptivity,  or  to  an  uneafy  fenfation,  there  feems  to  be  no  reafon  for  entering  into  fo  obfcure  a  difquifi- 
tion  ;  efpeclally  fince  irritability,  if -admitted  as  the  caufe  of  the  motions  of  vegetables,  muft  a  fortiori  ht  admit- 
V:ed  as  the  caufe  of  the  lefs  exquifite  and  difcerniWe  mations  of  beings  univerfally  referred  to  the  animal  kingdom.'' 


1 


nMtuU,  Of- 
tria,  Myti- 
ius,  &c. 
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naturalifts,  and  celebrated  by  poets,  both  of  ancient  and   which  conflantly  and 
modern  times.    Ovid  founds  upon  it  a  beautiful  ftory  ; 
and  Thomfon  defcribes  it  as  an  attachment  of  love  to 
the  cekftial  luminary. 

*  But  one,  the  lofty  follower  of  the  fun, 

*  Sad  when  he  fets,  (huts  up  her  yellow  leaves, 

*  Drooping  all  night;  and  when  he  warm  returns, 

*  Points  her  enamour'd  bofom  to  his  ray.' 

Summer,  line  216. 

Dr  Perclval  next  touclies-  on  motion ;  he  mentions  co. 
rallines,  feapens  J,  oyfters,  £ffc  as  endued  with  the  power 
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uniformly  exerts  a  felf-movliig 
power,  uninfluenced  either  by  chemical  ftirauH,  or  by 


any  external  impuife  whatfoever.  This  curious  ihrub, 
which  was  unknown  to  Linnaeus,  is  a  native  of  the  Eait 
Indies,  but  has  been  cultivated  in  feveral  botanical  gar- 
dens here.  I  had  an  opportunity  of  examining  it  in  the 
collection  of  the  lateDr  Brown.  See  Hedysarum. — 
I  cannot  better  comment  on  this  wonderful  degree  of 
vegetable  animation  than  in  the  words  of  Cicero. 
n  'tmum  efi  omne  quod pulfu  agitatur  externa  ;  quod  auiem  efl 
animal.,  id  motu  cietur  interiore  et  fuo, 

**  I  have  thus  attempted,  with  the  brevity  prefcribed 


of  motion  in  a  very  fmall  degree,  and  then  he  fpeaks  in  by  the  laws  of  this  fociety,  to  extend  our  views  of  ani- 

the  folic  wing  manner.    *'  Mr  Miller  (fays  he),  in  his  mated  nature  ;  to  gratify  the  mind  with  the  contempl;:- 

late  account  of  the  ifland  .of  Sumatra,  mentions  a  fpe-  tion  of  multiplied  acceflions  to  the  general  aggregate  of 

cles  of  coral,  which  the  inhabitants  have  miftaken  for  a  felicity ;  and  to  exalt  our  conceptions  of  the  wifdom, 

plant,  and  have  denominated  it  laian-cout,  or  fea-grafs.  power,  and  benlficence  of  God.    In  an  undertaking  ne- 

It  is  found  in  fliallow  bays,  where  it  appears  like  a  ftralght  ver  yet  accompllfhed,  difappolntment  can  be  no  difgrace: 

ttick,  but  when  touched  withdraws  itfelf  into  the  fand.  in  one  direiled  to  fuch  noble  objefts,  the  motives  are  a 

Now  if  felf-moving  faculties  like  thefe  indicate  ani-  j  unification,  independently  of  fuccefs.    Truth,  indeed, 

mallty,  can  fuch  a  diftlnfkion  be  denied  to  vegetables,  obliges  me  to  ackno\vledge,  tl>at  I  review  my  fpecula- 

pofleffed  of  them  in  an  equal  or  fuperior  degree  ?  The  tlons  with  much  difRdence  ;  and  that  I  dare  not  pre- 

water-lily,  be  the  pond  deep  or  (hallow  in  which  it  grows,  fume  to  expeft  they  wIU  produce  any  permanent  eon- 

pufhes  up  its  flower-ftems  till  they  reach  the  open  air,  viftion  in  others,  becaufe  I  experience  an  inikability  of 

that  the  farina  fecundans  may  perform  without  injury  opinion  in  myfeif.    For,  to  ufe  the  language  of  TuUy, 

its  proper  o{fice.   About  feven  in  the  morning  the  llalk  Nefcio  quomodo,  dum  /ego^  ajfentior  ;  cum  pofui  librum,  aj- 

erefts  itfelf,  and  the  flowers  rife  above  the  furface  of  the  fenfio  omnit  ilia  elabitur. — But  this  fcepticlfm  Is  perhaps 

water :  in  this  ft:ate  they  continue  till  four  in  the  after-  to  be  afcribed  to  the  influence  of  habitual  preconcep- 

noon,  when  the  ftalk  becomes  relaxed,  and  the  flowers  tions,  rather  than  to  a  deficiency  of  reafonable  proof, 

iink  and  clofc.    The  motions  of  the  fenfitlve  plant  have  Forbefides  the  various  arguments  which  have  been  advan- 

been  long  noticed  with  admiration,  as  exhibiting  the  ced  in  favour  of  vegetable  perceptivity,  it  may  be  fur- 

moft:  obvious  figns  of  perceptivity.    And  if  we  admit  ther  urged,  that  the  hypothefis  recommends  itfelf  by  its 

fuch  motions  as  criteria  of  a  like  power  in  other  be-  confonance  to  thofe  higher  analogies  of  nature,  which 

ings,  to  attribute  them  in  this  inftance  to  mere  mecha-  lead  us  to  conclude,  that  the  greateft  poffible  fum  of 


nifm,  aAuated  fokly  by  external  impuife,  is  to  deviate 
from  the  foundeft  rule  of  phllofophizing,  which  direfts 
us  not  to  multiply  caufes  when  the  effefts  appear  to  be 
the  fame.  Neither  will  the  laws  of  eleftriclty  better 
folve  the  phenomena  of  this  animated  vegetable  :  for  its 
leaves  are  equally  afFeited  by  the  contaA  of  eleftric  and 
non-ele£lric  bodies  ;  fhovv  no  change  in  their  fenfibiUty 


happinefs  exifts  in  the  univerfe.  The  bottom  of  the 
ocean  is  overfpread  with  plants  of  the  moft  luxuriant 
magnitude.  Immenfe  regions  of  the  earth  are  covered 
with  perennial  forefl:s.  Nor  are  the  Alps,  or  the  An- 
des, deftltute  of  herbage,  though  buried  in  deeps  of  fnow. 
And  can  it  be  imagined  that  fuch  profufion  of  life  fub- 
fift;s  without  the  leaft  fenfation  or  enjoyment  ?   Let  us 


whether  the  atmofphere  be  dry  or  molft  ;  and  inftantly  rather,  with  humble  reverence,  fuppofe,  that  vegetables^ 

clofe  when  the  vapour  of  volatile  alkali  or  the  fumes  of  participate,  in  fome  low  degree,  of  the  common  allot- 

kiirning  fulphur  are  applied  to  them.  The  powers  of  ment  of  vitality ;  and  that  our  great  Creator  hath  ap- 
chemical  ftimuli  to  produce  contraftlons  in  the  fibres  of  *  portioned  good  to  all  living  things,*  in  number,  weight, 

this  plant  may-perhaps  lead  fome  philofophers  to  refer  and  meafure."    See  Sensitive  Planty  Mimosa,  Diq- 

them  to  the  nns  in/it  a,  or  irritability,  which  they  aflign  nxa  Mufcipuloy  Vegetable  Mot  ion  y,  iffc, 
to  certain  parts  of  organized  matter,  totally  diftlnA  from.      To  thefe  ingenious  and  fpirited  obfervations,  we  (hall 

and  independent  of,  any  fentient  energy.    But  the  hy-  fubjoin  nothing  of  our  own,  but  leave  our  readers  to 

pothefis  is  evidently  a  folecifm,  and  refutes  itfelf.    For  deternune  for  themfelves(c).  Speculations  of  this  kind,, 

the  prefence  of  irritability  can  only  be  proved  by  the  when  carried  on  by  fober  men,  will  never  be  produftive 

experience  of  urritations,  and  the  idea  of  irritation  in-  of  bad  confequences ;  but  by  the  fubtle  fceptic,  or  the 

volvcs  in  It  that  of  feeling.  more  unwary  Inquirer,  they  may  be  made  the  engine  of" 

*'  Buf  there  is  a  fpeciea  of  the  order  of  decandria,  very  dangerous  errors.    By  this  we  do  not  mean  to  in- 

fmuatc 


(c)  In  the  2d  volume  o£  TranfaSiont  of  the  Linnaan  Society,  we  find  Dr  Percival's-rcafoning  very  ably  combatedj. 

far  ^  he  draws  his  confequences  from  the  external  motions  of  plants  ;  where  it  is  argued,  that  thefe  motions,, 
though  in  fome  refpefts  finular  to  thofe  of  animals,  can  and  ought  to  be  explained,  without  concluding  that  they 
are  endowed  either  with  perception  or  volition.  Mr  Townfon  concludes  his  paper  in  thefe  words :  "  When  all 
is  confidered  (fays  he),  I  think  we  ftiaU  place  this  opinion  amongft  the.  maay  ingenious  flights  of  thf  imagina- 
tion, and  foberly  foBow  that  blind  impuife  which  leads  us  naturally  to  give  fenfation  and  perceptivity  to  animafc 
life,  and  to  deny  it  to  vegetables and  £0  ftill  fay  vnth  Ariftotle,  and  our  great  mafler  LianKua,  Fegetabiiia  cref- 
^mit  W  vivunt ;  anlmaUa  crefcunt,  vivuuit  featiunt." 
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Wantt,  fmn&lt  that  the  fpirit  of  imjuiry  fboultl  ht  fuppfeffcd, 
becaufe  that  fpirit,  in  the  hands  of  vi-eak  or  of  wicked 
men,  may  be  abufed.  By  thofe,  however,  who  know 
the  bad  confequences  that  may  be  drawn,  and  indeed 
that  have  been  drawn,  from  the  opinions  we  have  now 
given  an  account  of,  our  caution  -mil  not  be  deemed 
impertinent.  See  Physiology  /^a^in,  and  paxtictiiarly 
42,  and  note  (a),  p.  678. 

Plants  gro'wwg  on  Animals.  See  JusECfs  giving  root 
to  Flanti. 

•  Sexes  of  Plants.    See  Sexes,  and  Botany,  feft.  v. 
Co/ours  of  Plants.    See  Colovk  of  Plants. 
Colours  extraSed  from  Plants.     See  CoLOUR-making, 
35> 

Method  of  Drying  and  Preferving  Pi/ints  for  Bota- 
ntfls.—  Many  methods  have  been  devifed  for  the  pre- 
fervation  of  plants ;  we  (hall  relate  only  thofe  that  have 
been  found  mott  fuccefsful. 
Withertnss     ^^^^  prepare  a  prefs,  which  a  workman  will  make 
Hotanical    by  the  following  dire£tions.    Take  two  planks  of  a 
Arrange-    wood  not  liable  to  warp.    The  planks  muft  be  two 
thick,  18  inches  long,  and  12  inches  broad.  Get 
^  four  male  and  four  female  fcrews,  fuch  as  are  common- 

ly ufed  for  fecuring  fafh-windows.  Let  the  four  female 
fcrews  be  let  into  the  four  corners  of  ene  of  the  planks, 
and  correfponding  holes  made  through  the  four  corners 
«f  the  other  plank  for  the  male  fcrews  to  pafs  through, 
fo  as  to  allow  the  two  planks  to  be  fcrevved  tigntly  to- 
gether. It  will  not  be  amifs  to  face  the  bearing  of  the 
male  fcrews  upon  the  wood  with  iron  plates  ;  and  if  the 
iron  plates  went  acrofs  from  corner  to  corner  of  the 
wood,  it  would  be  a  good  fccurity  againft  the  warp- 
ing. _ 

Secondly,  get  half  a  dozen  quires  of  large  tott  Ipon- 
gy  paper  (fuch  as  the  llationers  call  blojom  blotting  pa- 
per is  the  beft),  and  a  few  (heets  of  ftrong  pafteboard. 

The  plants  you  wifti  to  preferve  fhould  be  gathered 
in  a  dry  day,  after  the  fun  hath  exhaled  the  dew ;  ta- 
king particular  care  to  colleft  them  in  that  ftate  where- 
in their  generic  and  fpecilic  charafters  are  moft  confpi- 
cuous.  Carry  them  home  in  a  tin-box  nine  inches 
long,  four  inches  and  a  half  wide,  and  one  inch  and  a 
half  deep.  Get  the  box  made  of  the  thinneft  tinned 
iron  that  can  be  procured ;  and  let  the  hd  open  upon 
kinges.  If  any  tiling  happens  to  prevent  the  immediate 
ufe  of  the  fpecimens  you  have  colleaed,  they  will  bfi 
kept  frefh  two  or  three  days  in  this  box  much  better 
than  by  putting  them  in  water.  When  you  arc  going 
to  preferve  them,  fuffer  them  to  lie  upon  a  table  untd 
they  become  limber ;  and  then  they  fliould  be  laid  upon 
a  pafteboard,  as  much  as  poflible  in  their  ftatural  form, 
but  at  the  fame  time  with  a  particular  view  to  their  ge- 
neric and  fpecific  charafters.  For  this  purpofe  it  will 
be  advifable  to  feparate  one  of  the  flowers,  and  to  dif- 
play  the  generic  charafter.  If  the  fpecific  chara6ter  de- 
pends upon  the  flower  or  upon  the  root,  a  particular 
difplay  of  that  will  be  likewife  neceffary.  When  the 
plant  is  thus  difpofed  upon  the  pafteboard,  coyer  lt\»^th 
eight  or  ten  hyers  of  fpongy  paper,  and  put  it  into  the 
prefs.  Exert  only  a  fmall  degree  of  preflure  for  the 
firft  two  or  three  days ;  then  examine  it,  unfold  any  un- 
natural plaits-,  reaify  any  miftakes,  and,  after  putting 
frefli  paper  over  it,  fcrew  the  prefs  harder.  In  about 
three  days  more  feparate  the  plant  from  the  pafteboard. 


if  it  is  fufFiciently  firm  to  allow  of  a  change  of  pjace Plants 
put  it  upon  a  freih  pafteboard,  and,  covering  it  with  * 
frefli  bloffom-paper,  let  it  remain  in  the  prefs  a  few  days 
longer.    The  prefs  ftiould  ftand  in  the  fun-ftiine,  or 
within  the  influence  of  a  fire. 

When  it  is  perfeftly  diy,  the  ufual  method  is  to  fa- 
tten it  down,  with  pafte  or  gunvwater,  on  the  right-^ 
hand  inner  page  of  a  ftieet  of  large  ftrong  writing-:  , 
paper.  It  requires  fome  dexterity  to  glue  the  plant- 
neatly  down,  fo  that  none  of  the  gum  or  pafte  may- 
appear  to  defile  the  paper.  Prefs  it  gently  again  for 
a  day  or  two,  with  a  half  fneet  of  bloflbm-paptr  be- 
twixt the  folds  of  the  writing-paper.  When  it  is  quite 
dry,  write  upon  the  left-hand  inner  page  of  the  paper 
the  name  of  the  plant  ;  the  fpecific  charafter  ;  the 
place  where,  and  the  time  when,  it  was  found ;  and 
any  other  remarks  you  may  think  proper.  Upon  the 
back  of  the  fame  page,  near  the  fold  of  the  paper, 
write  the  name  of  the  J^nt,  and  then  place  it  in  your 
cabinet.  A  fmall  quantity  of  finely  powdered  arfenic, 
or  coiTofive  fubhmate,  is  ufually  mixed  with  the  pafte 
or  gum-water,  to  prevent  the  devaftations  of  infefts ; 
but  Jhe  feeds  of  ftaves-acre  firtely  powdered  will  an- 
fwer  the  fame  purpofe,  without  being  Uable  to  cor- 
rode  or  to  change  the- colour  of  the  more  delicate 
plants.  Some  people  put  the  drred  plants  into  the 
fliects  of  writing  paper,  without  faftening  them  down 
at  ail ;  and  otliers  only  faften  them  by  means  of  frnall 
flips  of  paper,  pafted  acrofs  the  ftem  or  branches. 
Where  the  fpecies  of  any  genua  are  numerous,  and  the 
fpecimens  are  fmall,  feveral  of  them  maybe  put  intc^ 
one  flieet  of  paper. 

Another  more  expeditious  method.  i»  to  take  the 
plants  out  of  the  prefs  after  the  firft  or  fecond  day  j 
let  them  remain  upon  the  pafteboard  j  cover  them  with 
five  or  fix  leaves  of  blofliwn  paper,  and  iron  them  with 
a  hot  fmoothing  iron  until  they  are  perfeaiy  dry.  If 
the  iron  is  too  hot,  it  will  change^  the  colours  ;  but  fome 
people,  taught  by  long  praaicejr  will  fucceed  very  hap- 
pily. This  is  quite  the  beft  method  to  treat  the  orchi« 
and  other  flimy  mucilaginous  plants. 

Another  method  is  to  take  the  plants  whea  frelh  ga- 
thered, and,  inftead  of  putting  them  into  the  prefs,  im- 
mediately to  faften  them  down  to  the  paper  with  ilrong' 
gum  water  :  then  dip  a  cameUiair  pencil  into  fpirit-var- 
nifti,  and  varnifli  the  whole  furface  of  the  plant  two  or-  - 
three  times  aver.  This  method  fucceeds  very  well  witk 
plants  that  are  readily  laid  flat,  and  it  preferves  their 
colours  beUer  than  any  other.  The  fpirit  varnifli  is  made 
thus.  To  a  quart  of  highly  reaified  fpirit  of  wine  put 
five  ounces  of  gum  fandarach  ;  two  ounces  of  maftich  in 
drops ;  cne  ounce  of  pale  gum  elemi,  and  one  ounce  of 
oil  of  fpike-lavender.  Let  it  ftand  in  a  warm  place,  and 
ftiake  it  frequently  to  expedite  the  folutioa  of  the 
gums* 

Where  no  better  convenience  can  be  had,  the  fpe-  • 
cimens  may  be  difpofed  fyftematically  in  a  large  fob'o 
book  ^  but  a  vegetable  cabinet  is  upon  all  accounts  more 
ellgiUe.  In  Plate  CCCXCVIL  there  is  a  feaion  of  a 
cabinet,  in  the  true  proportions  it  ought  to  he  made, 
for  containing  a  complete  colleaion  of  Britifli  pjants.  • 
By  the  afliftance  of  this  drawing,  and  the  adjoining 
fcale,  a  workman  will  readily  make  one.  The  draweis- 
muft  have  backs  and  fides,  but  n©  other  frent  than  ai 

ihiali 


P   L    A  f  I 

F1»rt9.  fmaB  ledge.  Each  drawer  will  be  14  inches  wide,  and 
"*-v— '  10  inches  from  the  back  to  the  front,  after  allowing  half 
an  inch  for  the  thicknefs  6f  the  two  fides,  and  a  quarter 
of  an  inch  for  the  thicknefs  of  the  back.  The  fides  of 
the  drawers,  in  the  part  next  the  front,  mull  be  floped 
off  in  a  ferpentine  line,  fomething  hke  what  the  work- 
men call  an  ogee^  The  bottoms  of  the  drawers  muft  be 
made  to  Aide  in  grooves  cut  in  the  uprights,  fo  that  no 
fpace  may  be  loft  betwixt  drawer  and  drawer.  After 
allowing  a  quarter  of  an  inch  for  the  thicknefs  of  the 
bottom  of  each  drawer,  the  clear  perpendicular  fpace  in 
each  muft  be  as  in  the  following  table. 


I.  Two  tenths  of  an  inch. 
11.  One  inch  and  two- tenths. 

III.  Four  inch,  and  fix  tenth*. 

IV.  Two  inches  and  tliree- 

teath"!. 

V.  Se^en  inches  and  eight 
tenths. 

V'l.'  Two    inches  and  two- 
tenths. 

VII,  Two  tenth?  of  an  iiidi. 
V  ll  One  inch  arid  four. tenths. 

IX.  I  '.vo  tenth;  of  an  inch. 

X.  Two  itiches  and  eiglit- 
tenths. 

XI.  One  irch  and  two. tenths. 

XII.  Tliree  inches  Mid  five- 

tenths, 

XIII.  Two  inches  and  four- 
'  tenths. 


XIV,  Three  inches  acd^ight 
tenths. 

XV.  Three  inches  and  f..  ur 
tenths. 

XVr.  One  inch  and  three 
tentKs. 

XVn.  Two  inches  and  eight 
tenths. 

XViM.  Six  tenths  of  atiitKh. 
XIX.  Ten  inches 
XX.  One  inch  and  nine- 
tentlic. 

XXI.  Four  inches  an<l  fo»ir 
tetthf. 

^tXll,  Two  inch  es  and  fix- 
tenths, 

XXHl.  One  inch  and  twsi- 

Tcnths. 
XXIV.  Seventeen  inches. 


This  cabinet  fhuts  up  with  two  doors  in  front ;  and 
'the  whole  may  ftand  upon  a  bafe,  containing  a  few 
drawers  for  the  reception  of  duphcates  and  papers. 

Foffll  Plants.  Many  fpecies  of  tender  and'  herba- 
ceous plants  are  found  at  this  day,  in  great  abundance, 
buried  at  confiderable  depths  in  the  earth,  and  convert- 
ed, as  it  were,  into  the  nature  of  the  matter  they  lie 
nmong  ;  foffil  wood  is  often  found  very  little  altered*, 
and  often  impregnated  with  fubftances  of  ahnoft  all  the 
different  foffil  kinds,  and  lodged  in  all  the  feveral  ftrata, 
fometimes  firmly  imbedded  in  hard  matter ;  fometunes 
loofe  :  but  this  is  by  no  means  the  cafe  with  the  tenderer 
and  more  delicate  fubj efts  of  the  vegetable  world.  Thefe 
are  ufually  immerfed  either  in  a  blackifti  flaty  fubftance, 
toiind  lying  over  the  ftrata  of  coal,  elfe  in  loofe  nodules 
of  ferruginous  matter  of  a  pebble-hke  form,  and  they 
are  always  altered  into  the  nature  of  the  fubftance  they 
lie  among :  what  we  meet  with  of  thefe  are  principally 
of  the  fern  kind  ;  and  what  is  very  fingular,  though  a 
very  certain  truth,  is,  that  thefe  are  principally  the 
ferns  of  American  grov\tb,  not  thofe  of  our  own  climate. 
The  moft  frequent  foffil  plants  are  the  polypody,  fpleen- 
wort,  ofmund,  trichomanes,  and  the  feveral  larger  and 
fmaller  ferns  ;  but  befides  thefe  there  are  alfo  found  pieces 
,of  the  equifetum  of  horfc-tail,  and  Joints  of  the  ftellated 
plants,  as  the  clivers,  madder,  and  the  like ;  and  thefe 
have  been  too  often  miftaken  for  flowers;  fometimes  there 
are  alfo  found  complete  graffes,  or  parts  of  them,  as  alfo 
reeds,  and  other  watery  plants ;  fometimes  the  ears  of 
corn,  and  not  unfrequently  the  twigs  or  bark,  and  im- 
preffions  of  the  bark,  and  fmit  of  the  pine  or  fir  kind, 
which, have  been,  from  their  fcaly  aj^earance,  miftaken 
for  the  fl<ins  of  fifties ;  and  fometimes,  but  that  very 
rarely,  we  meet  with  moffes  and  fea-plants. 

Many  of  the  ferns  not  unfrequently  found,  arc  of 
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vay  fingular  kinds,  and  feme  fpecies  yet  unknown  to 
us  ;  and  the  leaves  of  fome  appear  fet  at  regular  diftan- 
ces,  with  round  protuberances,  and  cavities.-  The  ftones 
which  contain  thefe  plants  fplit  readily,  and  are  often 
found  to  contain,  on  one  fide,  the  impreffion  of  the  - 
plant,  and  on  the  other  the  prominent  plant  itfelf ; 
and,  befide  all  that  have  been  mentioned,  there  have 
been  frequently  fuppofed  to  have  been  found  with  u» 
ears  of  common  wheat,  and  of  tlie  mair.e  or  Indian  corn ; 
the  firft  being  in  rcaUty  no  other  than  the  common  end- 
moft  branches  of  the  firs,  and  the  other  the  thicker 
boughs  of  various  fpecies  of  that  and  of  the  pine  kind, 
with  their  leaves  fallen  off;  fuch  branches  in  fuch  a 
ftate  cannot  but  afford  many  irregular  tubercles  and  pa< 
pill«,  and,  in  fome  fpecies,  fuch  as  are  more  regularly 
difpofed. 

Thefe  are  the  kinds  moft  obvious  In  England  ;  and 
thefe  are  either  immerfed  in  the  flaty  ftone  which  confti- 
tutes  whole  ftrata,  or  in  flatted  nodules,  ufually  of  about 
three  inches  broad,  wliich  readily  fpht  into  two  pieces 
on  being  ftruflc. 

They  are  moft  common  In  Kent,  on  coal-pits  near 
Newcaftle,  and  the  foreft  of  Dean  in  Gloucefterfliire  ; 
but  are  more  or  lefs  found  about  almoft  all  our  coal-pits, 
^md  many  of  our  iron  mines.  Though  thefe  feem  the 
only  fpecies  of  plants  found  with  us,  yet  in  Germany 
there  are  many  others,  and  thofe  found  in  different  fub- 
ftances. A  whitifli  ftone,  a  little  harder  than  chalk* 
frequently  contains  them  :  they  are  found  alfo  often  in 
a  grey  flaty  ftone  of  a  finner  texture,  not  unfrequently 
in  a  blackifli  one,  and  at  times  in  many  others.  Nor 
are  the  bodies  themfelves  lefs  various  here  than  the  mat- 
ter in  Nvhich  they  are  contained  :  the  leaves  of  trees  are 
found  in  great  abundance,  among  which  thofe  of  the 
willow,  poplar,  whitethorn,  and  pear  trees,  are  the 
moft  conurion ;  fmall  branches  of  box,  leaves  of  the 
olive-tree,  and  ftalks  of  garden  thyme,  are  alfo  found 
there  ;  and  fometimes  ears  of  the  various  fpecies  of 
corn,  and  the  larger  as  well  as  the  fmaller  moffes  in  great 
abundance. 

Thefe  feem  the  tender  vegetables,  or  herbaceous  plants, 
certainly  found  thus  immerfed  in  hard  ftone,  and  buried 
at  great  depths  in  the  earth  :  others  of  many  kinds  there 
are  alfo  named  by  authors  ;  but  as  in  bodies  fo  imper- 
fea  errors  are  eafily  fallen  into,  thefe  feem  all  that  caa. 
be  afcertained  beyond  mere  conjedure. 

Plants^  method  of  preferving  them  in  their  original 
Jhape  and  colour.  Wafti  a  fufficient  quantity  of  fine  fand, 
fo  as  perfeftly  to  feparate  it  from  all  other  fubftances  4 
dry  it ;  paft  it  through  a  fieve  to  clear  it  from  any  grofa 
particles  which  would  not  rife  in  the  waftiing :  take  an 
eartlien  veffel  of  a  proper  fize  and  forni,  for  every  plant 
and  flower  which  you  intend  to  preferve ;  gather  your 
plants  and  flowers  when  they  are  in  a. ftate  of  pcrfe6lion» 
and  in  dry  weather,  and  always  with  a  convenient  por- 
tion of  the  ftalk  :  heat  a  little  of  the  dry  fand  prepared 
as  above,  and  lay  it  in  the  bottom  of  the  veffel,  fo  aa 
equally  to  cover  it ;  lay  the  plant  or  flower  upon  it,  fo 
as  that  no  part  of  it  may  touch  the  fides  of  the  veffel  i 
f!ft  or  fliake  in  more  of  the  fame  fand  by  little  upon  it, 
fo  that  the  letyes  naay  be  extended  by  degrees,  and  with- 
out injui-y,  tiU  the  plant  or  flower  is  covered  about  twa 
inches  thick  :  put  the  veffel  into  a  ftove,  or  hot-houfe, 
heated  by  littk  and  little  to  the  50th  degree  j  let  it 

6  ftand 
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Want    Ctsni  there's  d^y  or  two,  or  perhaps  more,  according  to 
11       the  thieknefs  and  fucculcnce  of  the  flower  or  plant ; 
Plantapo.'  jhen  gently  (hake  the  fand  out  upon  a  fheet  of  paper, 
■"V^'  and  take  out  the  plant,  which  gyou  wiH  find  in  all  its 
.beauty,  the  fbkpt  as  elegant,  "and  the  colour  as  vivid  as 
when  it  grew. 

Some  flowers  require  certain  little  operations  to  pre- 
ferve  the  adherence  of  their  petals,  particularly  the  tulip ; 
with  refpeft  to  which  it  is  neceflary,  before  it  is  buried 
in  the  fand,  to  cut  the  triangular  fruit  which  rifes  in  the 
middle  of  the  flower ;  for  the  petals  will  then  remain 
more  firmly  attached  to  the  ftalk. 

A  hortus  ficcus  prepared  io  this  manner  would  be 
one  of  the  moil  beautiful  and  ufeful  curiofities  that 
can  be. 

Moving  Plant.    See  Hedysarum. 
Sea  Plants.    See  Sba  Plants. 
Senfitme  Plant.  See  Mimos^a  and  Sensitip'B  Plant. 
PLANT'Lice,  Vine-fretterSi  or  Pucerons.  See  Aphis. 
PLANTA,  a  PLANT.    See  Plakt. 
Planta  Famlneay  a  female  plant,  is  one  which  bears 
female  flowers  only.    It  is  oppofed  to  a  male  plant, 
which  bears  only  male  flowers  ;  and  to  an  androgynous 
One,  which  bears  flowers  of  both  fexes.  —  Female  plants 
Bre  produced  from  the  famte  feed  with  the  male,  and  ar- 
range themfelves  under  the  clafs  of  dicecia  in  the  fexual 
method. 

•  PLANTAGENET,  the  furname  of  the  kings  of 
England  from  Henry  II.  to  Rich^ird  HI.  inclufive.  An- 
tiquarians are  much  at  a  lofs  to  account  for  the  origin 
of  this  name  ;  and  the  bell  derivation  they  can  find  for 
it  is,  that  Fulk,  the  firlt  earl  of  Anjou  of  that  name, 
being  flung  with  remorfe  for  fome  wicked  aftion,  went 
in  pilgrimage  to  Jerufalem  as  a  -work  of  atonement ; 
vhere,  being  foundly  fcourged  with  broom  twig's,  which 
grew  plentifully  on  the  fpot,  he  ever  after  took  the  fur- 
name  of  Plantagentt  or  hroomjialk,  which  was  retained 
by  his  noble  pofterity.  ♦ 

PLANTAGG,  pl  AN  tain;  a  genus  of  the  mono- 
gytiia  order,  belonging  to  the  tetrandria  clafs  of  plants. 
To  this  genus  Linnaeus  has  joined  the  coronopus  and 
pfyllium  of  Tournefort.  The  fidt  of  thefe  is  called 
>ja/r///^/?  /7,  the  latter  jieaivort.  Of  thefe  there  are  feveral 
diftinft  fpecies,  and  fome  varieties;  but  as  they  are  rare- 
ly cultivated  in  gardens,  we  fliall  not  enumerate  them 
here,  and  fhall  only  mention  fuch  of  them  as  grow  na- 
turally in  Britain.  Of  the  plantain  there  a*-e  the  fal- 
lowing forts  :  The  common  broad-leaved  plantain,  call- 
ed weybread;  the  great  hoary  plantain,  or  lambs-tongue; 
the  narrow-leaved  plantain,  or  ribwort :  and  the  follow- 
ing varieties  have  alfo  been  found  in  England,  which 
are  accidental ;  the  befom-plantain  and  rofe-plantain. 
The  plantains  grow  naturally  in  paftures  in  molt  parts 
of  England,  and  are  frequently  very  troublefome  weeds. 
The  common  plantain  and  ribwort  plantain  are  both 
ufed  in  medicine,  and  are  fo  well  known  as  to  need  no 
defcription.  They  are  faid  to  be  flightly  aftringent ; 
and  the  green  leaves  are  commonly  applied  to  frefh 
Vounds  by  the  common  people. 

\  ■  Of  the  coronopus,  or  buckfliorn  plantain,  there  are  two 
varieties  growing  in  England,  viz.  the  common  buckf- 
hom,  which  grows  plentifully  on  heaths  everyv^'here ; 
and  the  narrow-leaved  Welch  fort,  which  is  found  upon 
aiany  of  the  Welch  mountains.    The  firft  of  thefe  was 
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formerly  cultivated  &s  a  falad  herb  in  gardens,  but  has  Plantain 
been  long  banifljed  from  thence  for  its  rank  difagreeable  H 
flavour;  it  is  fometimes  ufed  in  medicine.— There  has  ^^JJ^^^'- 
been  one  fpecies  of  pfyllium  or  fieawort  found  grow-  ■  , 
ing  naturally  in  England,  which  is  ufed  in  medicine. 
It  was  found  in  the  earth  thrown  out  of  the  bottom 
of  the  canals  which  were  dug  for  the  Chelfea  water- 
works, where  it  grew  in  great  plenty.    The  feeds  of 
it  muft  have  been  buried  there  fome  ages ;  for  no  per- 
fon  remembers  any  of  the  plants  growing  in  that  neigh- 
bourhood before.  The  feeds  of  this  fpecies  are  fometimes 
ufed,  as  they  are  imported  from  the  fouth  of  France. 

PLANTAIN.    SeePLA  NTAGO. 

PiANTAiN-Tree,    See  MusA. 

PLANTATION,  in  the  Weft  Indies,  denotes  a 
fpot  of  ground  which  a  planter,  or  perfon  arrived  in  a 
new  colony,  pitches  on  to  cultivate  for  his  own  ufe,  or 
is  afligned  for  that  purpofe.  However,  the  term  plan- 
tation is  often  ufed  in  a  term  fynonymous  with  colony. 
See  Colony. 

PLANTERSHIP,  in  a  general  fenfe,  the  bufinefs 
of  a  planter. 

Plantership,  in  the  Weft  Indies,  denotes  the  ma- 
nagement of  a  fugar  plantation,  including  not  only  the 
cultivation  of  the  cane,  but  the  various  procefles  for  the 
extraftion  of  the  fugar,  together  with  the  making  of  fu- 
gar-fpirits.    See  Rum,  Sacch arum, and  Sugar. 

To  effecl:  a  defign  fo  comprehenfive,  it  is  neceflary  for 
a  planter  to  underftand  every  branch  of  the  art  precifcly, 
and  to  ufe  the  utmoft  attention  and  caution  both  in  the 
laying  down  and  executing  of  his  plans.  It  is  there- 
fore the  duty  of  a  good  planter  to  infpeft  every  part  of 
his  plantation  with  his  own  eyes;  to  place  his  provlfions,. 
ftores,  and  utenfils,  in  regular  order,  and  in  fafe  repcfi- 
tories ;  that  by  preferving  them  in  perfedion,  all  kinds 
of  wafte  may  be  prevented. 

But  as  negroes,  cattle,  mules,  and  horfes,  are  as  it 
were  the  nerves  of  a  fugar-plantation,  it  is  expedient  to 
treat  that  fubjeft  with  fome  accuracy. 

Of  Negroes,  Cattle,  Sec]  In  the  firft  place,  then,  as 
it  is  the  intereft  of  every  planter  to  preferve  his  negroes 
in  health  and  ftrength  ;  fo  every  a6t  of  cruelty  is  not  lefa 
repugnant  to  the  mafter's  real  profit,  than  it  is  contrary 
to  the  laws  of  humanity:  and  if  a  manager  confiders  his 
own  eafe  and  his  employer's  intereft,  he  will  treat  all 
negroes  under  his  care  with  due  benevolence  ;  for  good 
diiciplipe  is  by  no  means  inconfiftent  with  humanity  : 
on  the  contrary,  it  is  evident  from  experience,  that  he 
who  feeds  his  negroes  weD,  proportions  their  labour  to 
their  age,  fex,  and  ftrength,  and  treats  them,  with  kind- 
nefs  and  good  nature,  will  reap  a  much  larger  produft, 
and  with  infinitely  more  eafe  and  felf-fatisfadtion,  than 
the  moft  cruel  tallcmafter,  who  ftarves  his  nep-roes,  or 
chaftiies  them  with  undue  feverity.  Every  planter  then  Martin 
who  wiflies  to  grow  rich  with  eafe,  muft  be  a  good  eco-  Vlant.rjk^, 
nomift  ;  muft  feed  his  negroes  with  the  moft  wholefome 
food,  fufficient  to  preferve  them  in  health  and  vigour. 
Common  experience  points  out  the  methods  by  which  a 
planter  may  preferve  his  people  in  health  and  ftrength. 
Some  of  his  moft  fruitful  land  fliould  be  allotted  to  e?,ch 
negro  in  proportion  to  his  family,  and  a  fuf&cient  por- 
tion of  time  allowed  for  the  cultivation  of  it ;  but  be- 
caufe  fuch  allotment  cannot  in  long  droughts  produce- 
enough  for  his  comfortable  fuppoit,  it  is  the  incumbent 

duty 
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'Ktnter-  »<!aty'of  a  Jfood  planter  to  have  always  his  flares  well 
ft»ip-     filled  \vrth  Guinea  corn,  yam8>  or  edtloes,  befides  pota- 

•"'"^^'^  •'toes  growing  in  Regular  fucceffion  j  for  plenty  begets 
cheerfulnefs  6f  heart,  as  well  a»  ftfength  of  body  ;  by 
■which  trtore  work  is  efeaed  in  a  day  by  the  fame  hands 
^than  in  a  Week  when  enervated  by  want  and  feverity. 
Scanty  meals  may  fuftain  life ;  but  it  is  evident,  that 
^-more  is  requifite  to  enable  a  negro  or  any  other  perfoti 
to  go  through  the  neceffary  labours.  He>  therefore, 
•who  will  reap  plentifully^  muft  plant  great  abundance  of 
^rovifions  as  well  as  fugar-canes  ;  arid  it  is  nattire's  eco- 
nomy fo  to  fru6lify  the  foil  by  the  growth  of  yams, 
.  plantains,  and  potatoes,  as  to  yield  better  harvefts  of  fu- 
gar,  by  that  very  means,  than  can  be  produced  by  many 
x)ther  arts  of  cultivatifl».  Plantains  are  the  principal 
fupport  of  all  the  negroes  in  Jamaica?  and  are  alfo  much 
cultivated,  at  great  expence  of  manure,  in  Barbadoes  j 
but  ought  not  to  be  folely  depended  upoh  in  climates 
Xubjea  to  hurricaoes.  A  celebtated  planter  and  econo- 
niiil  of  the  laft  mentioned  illand,  who  raifed  an  immenffe 
fortune  from  vei-y  ftnall  beginnings  only  by  planting,  af- 
firmed, that  he  fed  conftantly  at  leaft  300  negroes  out 
<rf  1 2  acres  of  plantains.  How  that  excellent  produce 
came  to  be  fo  long  neglefted  in  fome  of  the  iflands  it  is 
hard  to  guefs ;  but  at  prefent  the  negleft  feems  to  be 
founded  upon  a  vulgar  error,  that  plantains  cannot  thrive 
in  any  other  than  low  moift  fmls.  In  fUch  places,  no 
doubt,  they  flourifh  moft  luxuriantly;  but  yet  they 
thrive  and  bear  fruit  abundantly  on  mountains  and  in 
marflies,  and  in  the  driell  black  mould  upon  marie  or 
rocks,  and  even  in  (harp  gravelly  ft)ils,  as  may  be  evinced 
by  numberlefs  inftances. 

However  plenty  of  wholefome  food  may  be  condti- 
cive  to  health,  there  are  alfo  other  means,  equally  necef- 
fary  to  llrength  and  the  longevity  of  negroes,  well  worth 
the  planter's  attention  :  and  thofe  are,  to  chdofe  aify 
dry  fituations  for  their  houfes;  and  to  obferve  frequently 
tkat  they  be  kept  clean,  in  good  repair^  and  perfeftly 
water-tight ;  for  naftinefs,  and  the  inclemencies  tff  wea- 
ther, generate  the  moft  malignant  difeafes.  If  thefe 
houfes  are  fituated  alfo  in  regular  order,  and  at  due 
.  dillancesj  the  fpaces  may  at  once  prevent  general  deva- 
llations  by -fire,  and  fiirnifli  plenty  of  fruits  and  pot- 
herbs, to  pleafe  an  unvitiated  palate,  and  to  purify  the 
blood.  Thus  then  ought  every  planter  to  treat  his  ne- 
^oes  with  tendernefs  and  generofity,  that  they  may  be 
induced  to  love  and  obey  him  oet  of  mere  gratitude,  and 
become  real  good  beings  by  the  imitation  of  his  beha- 
viour ;  and  therefore  a  good  planter,  for  his  own  eafe 
and  happinefs,  will  be  careful  of  felting  a  good  ex- 
ample. 

Having  thus  hinted  the  duties  df  a  planter  to  his 
negroes,  let  the  next  care  be  of  cattle,  mules,  and  horfes* 
The  planters  of  Barbadoes  (who  are  perhaps  the  moft 
flfilfid  of  all  others,  and  exa^  to  a  nicety  in  calculations 
of  profit  and  lofs),  are,  withrefpeft  to  their  cattle,  the 
tnoft  remifs  of  any  In  all  the  iflands  ;  as  if  the  Carriage  of 
/:anes  to  the  mill,  and  of  plantation-produce  to  the  mar- 
.ket,  was  aot  as  elTentlal  as  any  othef  IsranCh  of  planter- 
(hip.  At  Barbadoes,  in  particular,  the  Care  of  thefe 
-animals  is  of  more  importance  ;  beeaufe  thi  foil,  v^om 
out  by  long  culture,  cannot  yield  any  produce  without 
plenty  of  dung*  Soitie  planters  are  neverthelefs  fo  in- 
rrenioufly  thrifty,  as  to  carry  their  canes  upon  negroes 
f£ead8 ;  ading  in  that  refpeft  diametricdQy  oppofitc  to 


their  own  apparent  intereft,  which  cannot  be  fetve'l! 
more  elFedlually- than  by  faving  the  labour  of  human 
hands,  in  all  tafes  vi^here  the  laboar  of  brutes  can  be' 
fubftituted ;  and  for  that  end,  rto 'hieansof  preferving 
thofe  creatures  tn  health  attd  ftrength  oiight  to  be  ne- 
glefted. 

The  firft  cai-c  therefore  is  to  provide  plenty  and  va- 
riety of  food.  In  crop-time,  profufion  of  cahe-tops  may 
be  had  for  the  labour  bf  carriage;  but  th€y  \vill  be  more 
wholefome  and  nutritious  if  tedded  like  hay  by  the  fun's 
heat,  and  fweated  by  laying  thcirt  in  heaps  a  few  dayj 
before  they  are  eaten.  In  this  feafon  of  abundance^ 
great  ricks  of  cane-tops  (the  butt  ends  turned  inwards) 
(hould  be  made  in  the  fhoft  convenient  corner  of  each 
field,  to  fupply  the  want  of  pafturage  and  other  food  j 
and  thefe  arc  very  wholefome  if  chapped  into  fmall  parts, 
and  mixed  fometimes  with  common  fait  or  fprinklei 
with  melaffes  mixed  with  water  1  but  yet  the  cattle  re- 
quire change  of  food  to  preferve  them  in  ftrengtli;  fuch 
as  Guinea  com,  and  a  Variety  of  grafs,  which  every  foil 
produces  with  a  little  care  in  moift  weather;  and  indeed 
this  variety  is  found  fieceflary  itt  all -dimes. 

But  fince  that  variety  is  not  to  be  had  during  thofe 
feverc  droughts  to  which  hot  cUmates  are  hable,  and 
much  left  in  thofe  fmall  iflands  which  cannot  fumifli 
large  trafts  of  meadowJands  for  hay,  the  only  refource 
is  the  fodder  of  cane-tops  or  tedded  Guinea-corn  leaves  < 
which  ai-e  very  nutritiotiS,  and  may  be  pt-eferved  in  per- 
fe£lion  for  more  than  a  whole  year,  provided  the  tops 
or  Guinea-corn  are  wdl  tedded  for*  three  or  four^  hot 
days  as  they  lie  fpread  in  the  field  ;  and  then,  being  tied 
into  bundles  or  iheaves,  muft  he  in  the  hot  fun  for  three 
or  four  days  more,  when  they  may  be  fit  to  be  put  up 
into  ricks.  The  beft  method  of  making  them  is  in  an 
oblong  figure,  aboUt  30  feet  in  length,  and  16  or  18 
feet  wide  ;  feven  feet  high  at  the  fides,  and  from  thence 
floping  hke  the  roof  of  an  houfe,  the  ridge  of  which 
muft  be  thatched  very  carefully ;  for  the  fides  may  btf 
fecured  from  wet  by  placing  the  bundles  with  the  butt* 
upwards  towards  the  ridge,  in  courfes,  arid  lapping  the 
upper  over  the  lower  eourfe. 

The  beft  method  of  forming  thofe  ricks  is  to  placd 
the  firft  eourfe  of  bundles  all  over  the  bafe  one  vvrify  % 
the  fecond  eourfe  reverfely ;  and  fo  alternateiy  till  the 
rick  be  finllhed*  - 

When  cattle  are  to  be  fed  W'ith  this  fodder,  it  muft  ht 
obferved  to  take  down  the  bundles  from  the  top,  at  the 
weft  end  of  th&  rick,  to  the  bottom  ;  for  all  thefe  ricks 
muft  ftand  eaft  and  weft  lengthwife,  as  well  to  feCure 
them  from  being  overturned  by  high  winds,  as  for 
the  convenience  of  preferving  the'm  from  wet,  which  can- 
not be  done  when  ricks  are  mads  round.  By  this 
hufbandry,  ah  herd  of  cattle  riiay  be  kept  in  ftrength» 
either  in  fevere  droughts,  or  in  wet  feafons  when  grafs 
is  purgative ;  and  thus  the  necefiity  or  expence  of 
large  paftures  may  be  totally  faved.  The  hay-knife 
ufed  in  England  for  cutting  hay,  anfwers  for  cutting 
ricks  of  tops. 

The  method  of  tedding  Guinea-corn  to  make  a  kind 
of  hay,  win  require  a  little  explanation  here.  Whttk 
Guinea  corn  is  planted  in  May,  and  to  be  cut  down  in 
July,  in  order  to  bear  fetd  that  year,  that  cutting,  ted- 
ded properly,  will  make  an  excellent  hay,  which  cattle 
prefer  to  meadow-hay.  In  like  manner,  after  Guinea* 
corn  has  done  bearing  feed,  the  after  crop,  wifl  fumifli  a 
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f-^ati^cr*  great  abundance  of  tliat  kiad  of  fodder  vvluc'u  vIU  keep 
well  in  licks  for  two  cr  three  years. 

The  next  care  of  a  plantei"  is  to  provide  fhade  for  his 
cattle ;  either  by  trees  where  they  are  fed  in  the  heat 
of  the  day,  if  his  foil  requires  not  dung ;  or  by  building 
ji  flat  fliade  over  the  pen  where  cattle  are  confined  for 
making  it.  That  fuch  fliades  are  effentially  neceffary 
to  the  v.'ell-being  of  all  animals  in  hot  weather,  is  appa- 
rent to  every  common  obferver,  who  cannot  fail  of  fee- 
ing each  creature  forfaking  the  raoft  luxuriant  paftures 
in  the  heat  of  the  day  for  the  fake  of  fliade  ;  thus  con- 
vincing the  owners,  by  inftinftive  argument,  that  fhade 
b  almoft  as  necelTary  to  the  well-being  of  the  brute 
creatures  as  food.  Yet,  notwithftanding  that  demon- 
{Iration  from  the  unerring  courfe  of  nature,  throughout 
all  our  iflands  (except  in  a  very  few  inftances),  thefe 
vpoor  creatures  are  expofed  to  the  fcorching  fun-beams 
without  mercy.  Such  inhuman  negleft  is  not  always 
fo  much  the  effedl  of  inattention  as  of  a  miftaken  no- 
tion that  fi\ades  are  impedimental  to  the  making  of 
much  dung  ;  ljut  a  flat  ihade,  covered  with  cane-trafli, 
may  be  fo  made  as  to  let  rain  pafs  through  it  without 
admifiion  of  fun-beams.  This  will  do  for  cattle  ;  but 
7nule3,  which  are  fpirited  creatures,  and  work  them- 
ielvcs  by  draught  into  a  foaming  heat,  flioitlji  be  put  in- 
to a  warm  fi;uble,  until  quite  cool :  for  turning  them 
loofe  to  pafture  when  fo  hot,  is  probably  the  caufe  of 
their  deftruftion  by  the  glanders. 

If  the  care  of  providing  fhade  for  brute  creatures  is 
fo  much  the  duty  and  intereft  of  their  owners,  how 
inuch  more  is  it  agreeable  to  the  laws  of  humanity  to 
provide  fliade  for  human  creatures  travelling  upon  the 
high-roads  in  this  hot  climate  ?  Nothing  furely  of  fo 
much  beauty  coils  fo  little  expence  as  planting  cocoa- 
nut  or  fpreading  timber  trees  in  avenues  along  the  high- 
ways, if  each  proprietor  of  the  lands  adjoining  hath  any 
tafte  of  elegance,  or  feeling  for  otiier  men  :  but  both 
tiiofe  kinds  of  trees  will  yield  alfo  great  profit  to  tlie 
proprietor,  by  furnifliing  him  with  timber,  wlien  per- 
haps not  otherwife  to  be  had;  or  with  a  delicious  milk, 
fitted  by  nature  to  cool  the  effervefcence  of  the  blood 
i  1  this  hot  region;  and  alfo  to  improve  the  fpirits  made 
from  fugar  to  the  delicacy  and  foftnefs  of  an-ack.  Co- 
coa-nut ad  cabbage-trees  are  both  veiy  beautiful  and 
fhady,  bearing  round  heads  of  great  expanfion,  upon 
natural  trunks  or  pillars  of  elegant  proportion,  and  of 
fuch  an  height  as  to  furnifh  a  large  fliade,  with  a  free 
circulation  of  air  equally  refrcfhing  to  man  and  beait. 

The  common  objeftion  of  injury  to  canes  by  the 
roots  of  fuch  trees  growing  on  their  borders,  may  be 
tafily  removed  by  digging  a  fmall  trench  between  the 
canes  and  trees,  which  may  intercept  their  roots,  and 
oblige  them  tov  feek  fuftenance  in  the  common  road. 
Let  it  alfo  be  confidered,  befides  the  benefits  above  fug- 
gefted,  that  the  planter  will  thus  beautify  his  eflate  to 
the  refemblance  of  a  moll  furaptuous  garden.  And 
l^robably  that  very  beauty  might  not  only  render  the 
iflands  more  healthful  to  tht  inhabitants,  by  preierving 
Vol.  XV.  Pait  I. 
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them  from  l\;vcrs  kindled  by  the  burning  fun4jealns,  Plantrt^ 
but  alfo  much  more  fruitfid  by  making  the  w^eather  more  ^'P- 
feafonable ;  for  as,  by  cutting  down  all  its  woods,  an  hot  » 
country  becomes  more  fubjeft  to  exceffive  droughts;  fo, 
by  replanting  it  in  the  manner  above  defcribed,  this  in^- 
convenience  would  probably  be  prevented. 

Let  then  the  planter  be  kind  not  only  to  his  fellow- 
creatures  but  merciful  to  his  beafts;  giving  them  plenty 
and  variety  of  wholefomic  food,  clear  water,  cool  fhade, 
and  a  clean  bed,  bleeding  them  after  a  long  courfe  of 
hard  labour,  currying  their  hides  from  filth  and  ticks  (a)  ; 
affording  them  fait  and  other  phyfic  when  neceffary ; 
protefting  them  from  the  flaying  rope-lafhes  of  a  cruel 
driver  (who  needs  no  other  inflrument  than  a  goad)  ; 
proportioning  their  labour  to  their  flrength ;  and  by 
every  art  rendering  their  work  as  eafy  as  poflible.  Th^ 
general  management  of  planters  is  not,  perhaps,  more 
defeclive  in  any  other  refpeft  than  in  this :  for,  by 
pairing  the  cattle  unequally,  and  by  the  drivers  ill  con~ 
dudl  in  writhing  to  the  right  and  left,  the  poor  creatures 
arc  fatigued  by  much  needlefs  labour.  An  horfe  ought 
therefore  to  be  harneffed  before  them  as  a  leader.  This 
docile  creature,  by  being  led  in  a  flraight  line,  will  foon 
learn  to  be  an  unerring  guide,  and  the  cattle  will  fol- 
low in  the  fame  direftion  with  united  flrength,  and  con* 
fequently  with  more  effedl  and  lefs  fatigue  to  each  iiidi" 
vidual. 

The  Portuguefe  of  Madeira,  by  their  poverty  and 
fcantinefs  of  pafl;ure,  breed  the  fmallefl;  kind  of  cattle; 
and  yet  one.  yoke  of  them  will  draw  a  much  greater 
weight  than  a  pair  of  our  largefl  oxen,  folely  by  an 
equal  exertion  of  their  joint  flrength.  That  equality 
or  evennefs  of  draught  is  preferved  by  boring  gimblet. 
holes  through  their  horns,  within  two  inches  of  the 
points,  ,and  running  a  thong  of  leather  through  thofe 
holes,  fo  as  to  tie  the  horns  of  each  pair  at  fix  inches 
diflance  from  each  other.  By  this  ligature  the  pair  of 
cattle  are  abfolutely  hindered  from  turning  difixn-ent 
ways,  and  di"aw  in  an  even  direction  with  united  force. 
Thus  it  appears  evidently  from  reafon,  as  well  as  from 
experience,  that  the  labour  of  our  bealls  may,  byafiltle 
contrivance,  be  rendered  more  eafy  and  effedlual. 

Of  the  Culture  of  various  Soils,']  In  the  Britifli  fugar^ 
colonies  there  is  as  great  a  variety  of  foils  as'  in  any 
country  of  Europe  ;  fome  naturally  very  rich  or  fruits 
ful,  yielding  a  luxuriant  produdl  with  little  labour  or* 
<;ulture.  This  fruitful  foil  is  of  three  kinds :  a  loofe 
hazel  mould  mixed  with  fand,  like  that  of  St  Chriflo- 
pher's,  and  is  the  beil  in  the  known  world  for  produ- 
cing fugar  in  great  quantity,  and  of  the  befl  quality. 
The  brick  mould  of  Jamaica  is  fomewhat  of  the  fame 
nature,  and  next  in  value  ;  and  then  the  various  iTiix- 
tures  of  mould  and  gravel,  to  be  found  in  veins  or  plats 
over  all  the  other  iflands.  When  any  of  thefe  foils  are 
exhauiled  of  their  fertility  by  long  and  injudicious  cul- 
ture, they  may  be  reflored  by  any  kind  of  dung  well 
rotted;  for  thefe  (b)  warm  foils  cannot  bear  hot  un- 
rotten  dung,  without  being  laid  fallow  for  a  confider- 
C  able 


(a)  One  pound  of  native  fulphur,  a  quatt  of  lamp-oil,  and  the  like  quantity  of  hog's-lard,  intimately  mixed 
and  made  into  an  ointment,  is  a  cure  for  the  mange,  lice.  Sec. 

(b)  Thefe  foils,  which  are  naturally  loofe  and  upon  marie,  Mr  Martin  calls  hot  f.ih;  and  thefe,  lie  fays,  have 
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able  time,  after  it.  Another  improvement  Is  by  fea- 
fand  or  fea-weed ;  or  by  digging  in  Ihe  cane-trafh 
into  fteep  lands,  aiid  by  letting  it  lie  to  rot  for  fome 
months.  A  third  method  is,  by  ploughing  and  laying 
it  fallow;  and  the  fourth  method  (the  beft  of  all),  is 
by  folding  the  fallows  by  fheep.  But  this  can  be  prac- 
tifed  only  where  there  are  extenfive-  paftures  ;  nor  can 
the  plough  be  employed  where  the  foil  abounds  with 
large  iloiies.  In  that  cafe,  however,  the  former  me- 
thod of  digging  in  traflr  will  be  nearly  as  efFeftual, 
though  more  e,xpenfive,  by  hand-labour  or  hoe-plough- 
ing. 

The  next  beft  foil  for  producing  good  fugar  is  a 
mould  upon  clay,  which  if  fliallow  requires  much  cul- 
ture aVid  good  labour,  or  its  produce  will  be  fmall  In 
quantity,  though  of  a  ftrong  grain  and  bright  colour, 
fo  as  to  yield  moll  profit  to  the  refiner  of  any  fugar, 
except  that  produc«d  from  an  hazel  or  gravelly  foil,  as 
before -mentioned.  All  the  black-mould  foils  upon  marie 
are  generally  fruitful,  and  will  take  any  kind  of  dung ; 
but  yield  not  fo  ftrong  or  large-grained  fugar.  Marie, 
however,-  of  a  white,  yellow,  or  blue  colour,  or  rich 
mould  from  wafnes,  or  afhesof  every  kind,  are  excellent 
for  every  ftrong  foil,  as  the  chief  ingredient  in  the  com- 
poft  of  dung  :  either  of  them  will  do  alone  for  ftifF 
lands ;  but  the  yellow  and  chocolate  marie  are  the  moil 
foapy,  and  the  richeft  kind  of  manure  (except  fine 
mosld)  for  all  ftiif  lands.  If  thefe  are  well  opened, 
pulverized  by  culture,  and  mixed  with  hot  dung,  or 
any  kind  of  locfe  earth  or  marie,  they  will  produce  as 
plentifully  as  lighter  foils :  and  all  kinds  of  clay-foils, 
except  that  of  a  white  colour,  have  thefe  two  advanta- 
ges above  the  fineft  gravel  foils,  that  they  do  not  fcorch 
foon  by  dry  weather,  and  never  grow  weary  of  the  fame 
manure,  as  moft  other  foils  do. 

The  extraordinary  hand-labour  beftowed  in  making 
dung,  may  be  faved  by  the  art  of  caving,  now  In  gene- 
ral ufe  in  England.  Ten  mules  or  horfes,  and  two  light 
tumbrels  with  broad  wheels,  and  ten  able  negroes,  may, 
by  the  comm.on  ufe  of  fpades,  ftiovels,  and  light  mat- 
tocks, or  grubbing  hoes,  make  more  dung  than  60  able 
negroes  can  do  in  the  prefent  methods. 

If  marie  lies  upon  rifing  ground,  or  in  hillocks,  as  it 
often  does,  the  pit  is  to  be  opened  at  the  foot  of  the 
declivity ;  which  bein^  dug  InAvards,  till  the  bank  is 
three  feet  high,  then  it  is  to  be  caved  thus.  Dig  an 
KoUow  fpace  of  12  or  18  inches  deep  under  the  foot  of 
the  bank  ;  then  dig  into  each  fide  of  It  another  perpen- 
dicular cut  of  the  lame  depth,  and  1 8  inches  wide  from 
the  top  of  the  bank  to  the  bottom :  that  being  finilhed, 
make  a  fmall  trench  a  foot  or  two  from  the  brink  of 
the  bank;  pour  into  it  water  till  full ;  and  when  that 
is  done,  fill  it  again,  till  the  water  foaklng  downward 
makes  the  marie  feparate  and  fall  down  all  at  once. 
This  may  be  repeated  till  the  pit  rifes  to  50  feet  high  ; 
and  then  many  hundreds  of  cart-loads  of  marie  may  be 
thrown  down  by  four  negroes  in  two  hours;  from 
whence  it  may  be  carted  into  cattle-pens  or  laid  out  up- 
on lands,  as  occafion  requires.  Five  or  fix  negroes  with 
fpades  or  fhovels  wiU  keep  two  or  three  tumbrels  em- 


ployed, according  to  the  diftance  of  cartage  ;  and  thus  Planter^ 
as  much  dung  may  be  made  by  ten  negro  men  as  will  ^^"P- 
dung  richly  at  lealt  70  or  80  acres  of  land  eveiy  year,  ^ 
and  laid  out  alfo  with  the  afliftaiice  of  cattle-carts :  An 
improvement  highly  worth  every  planter's  confidtratlon, 
when  negroes  and  feeding  them  are  fo  expenfive ;  and 
this  is  no  fpeculation,  but  has  been  confirmed  by  prac- 
tice. In  level  lands,  the  fame  operation  may  be  as  ef- 
feftual,  provided  the  mouth  of  the  pit  be  opened  by 
gradual  defcent  to  any  depth  :  but  when  marie  is  to  be 
found  on  the  fides  of  hills,  the  operation  is  lefs  laborious 
for  the  horfes.  But  If  the  furface  of  the  marle-pits 
(as  It  often  happens)  be  covered  with  clay  or  ftlff'  foil, 
fo  that  the  water  cannot  quickly  foak  from  the  trench 
above  ;  in  that  cafe,  pieces  of  hard  wood,  made  like 
piles,  four  feet  long,  and  four  Inches  fquare,  pointed  at 
one  end,  and  fecured  at  the  other  fquare  head  by  an  Iron 
clamp,  may  be  driven  by  heavy  mauls  into  the  trench, 
as  fo  many  wedges,  which  will  make  the  caved  part 
tumble  down :  but  a  flcilful  eye  muft  watch  the  laft  ope- 
ration, or  the  labourers  may  be  buried  or  hurt. 

But  then  clay-foils  that  are  level,  and  fubjeft  to  be 
drowned,  or  to  retain  water  in  ftagnated  pools,  can  ne- 
ver be  made  fruitful  by  any  kind  of  manure,  without 
being  firft  well  drained :  for  water  lying  upon  any  foil 
will  moft  certainly  transform  It  to  a  ftlff  unfruitful  clay; 
as  appears  evidently  by  the  bogs  of  Ireland,  the  fens  of 
Lincoln  and  Cambridgefhire,  and  even  by  the  ponds  of 
Barbadoes  fituated  in  the  deepeft  and  lighteft  black 
mould  ;  for  that  fine  foil  being  walhed  into  thofe  ponds, 
becomes  the  ftiffeft  black  clay,  not  fit  even  for  an  Ingre- 
dient in  dung,  until  it  has  been  laid  diy,  and  expofed  to 
the  fun  for  a  whole  year  :  but  when  thefe  bogs  and  fena 
are  well  drained,  they  become  the  moft  fruitful  foils. 
Natural  clay  the  celebrated  Boerhaave  thinks  the  fatteft 
of  aU  foils ;  but  then  it  muft  be  opened  by  culture, 
marie,  or  fandy  manures.  It  is  hard  to  conjedlure  how 
the  opinion  prevailed  in  the  Britifti  plantations,  that 
fandy  gut-mould  was  moft  unfit  for  clay-foils,  as  being 
the  means  of  binding  them  to  the  compaftnefs  of  brick; 
whereas  It  is  proved,  from  long  experience,  to  be  one  of 
the  beft  means  of  opening  clay-foils,  and  rendering  thera 
abundantly  fruitful.  Brick  is  made  of  cby  alone  ;  no 
fand  being  ufed  in  it,  farther  than  to  fprlnkle  the 
board,  on  which  it  is  moulded  into  fliape.  From  re- 
peated experience  it  appears,  that  a  mixture  of  fand  in 
gut-mould  is  the  beft  of  all  manure  for  ftifF  and  barren 
clay-lands  ;  provided  they  be  well  drained,,  by  throwing 
the  whole  foil  into  round  ridges  of  1 2  feet  wide,  with 
furrows  of  three  feet  wide  between  each  ridge.  And 
this  is  done  with  little  more  hand-labour  than  that  of 
hoe-ploughing  well  in  the  common  way.  For  if  a  piece 
of  land  be  marked  in  lines  at  feven  feet  and  a  half  di^ 
ftance  from  each  other,  and  the  labourers  are  fet  in  to 
hoe-plough  at  the  fecond  line,  hauling  back  each  clod  1 2 
inches;  half  the  ridge,  and  near  half  the  furrow,  is  made 
at  the  fame  time  :  and  thus  a  piece  of  land  may  be . 
round-ridged,  and  the  furrows  all  made  at  once,  by  the 
common  operation  of  hoe-ploughing,  provided  the  dig* 
ger  drives  his  hoe  up  to  the  eye  at  every  ftroke.  Hoe- 
ploughing. 


been  much  injured  in  fome  of  the  iflands  by  dung  haftily  made  with  marie  :  but  if  the  fediment  of  lees  wtre- 
thrown  into  thefe  pens,  after  being  turned  over,  it  would  much  improve  the  dung,. 
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.plIdugKing  m  clay-foils  that  have  lain  long  under  water, 
is  indeed  hard  labour  ;  but  it  will  every  year  grow  the 
lighter  by  being  well-drained  by  round-ridging  :  and  in 
the  meanwhile  the  labour  may  be  rendered  much  more 
eafy  by  the  plough  condufted  by  the  lines  above  de- 
fcribed.  As  therefore  fandy  mould  is  the  beft  manure 
for  ftiff  clay  ;  fo,  by  parity  of  reafon,  confirmed  by  long 
experience,  ftiff  clay  is  the  beft  manure  for  Tandy  or 
chaffy  foils. 

The  method  of  round-ridging  before  defcribed,  is,  by 
feverai  years  experience,  found  the  moft  effential  im- 
provement of  flat  clayey  foils  :  and  yet  there  are  fome 
,  vvho  will  prefer  fpeculation  to  ocular  demonftration,  fan- 
cying that  all  kinds  of  ridges  will  carry  off  the  mould 
in  heavy  rains.  The  fa£l  is  otherwife  in  clay-foils  :  and 
plain  reafon,  without  expwience,  vouches,  that  where 
great  conflux ee  of  water  are  divided  into  niany  fmall  rills, 
'the  force  is  broken  ;  and  therefore  lefs  mould  earned 
ioff  the  land.  Another  objeftion  rtiade  to  round-ridge- 
ing  is,  that  by  digging  much  clay  to  form  the  fides  of 
the  ridge,  the  foil  is  impoverifl'ied  :  but  this  objeftion 
ftands  good  only  againft  thofe  ridges  which  are  raifed 
too  high,  and  made  too  broa'd  ;  but  if  land  is  ridged  in 
the  manner  before  direfted,  that  is,  1 2  feet  broad,  and 
not  above  fix  or  eight  inches  higher  in  the  middle  than 
at  the  fides,  the  objeftion  vanifiies.  Ridges  were  never 
propofed  for  light  foils  or  fteep  lands  ;  and  even  in  flat 
foils  upon  loam  they  fhould  be  made  with  great  cau- 
tion, becaufe  lonm  melts  anvay  by  --water.  But  there  are 
poachy  lands  of  a  white  clay,  even  upon  fmall  defcents, 
too  retentive  of  water  ;  thefe  may  certainly  be  impro- 
ved much  by  ridges  of  1 2  feet  wide,  as  above  defcribed, 
without  fear  of  waflies. 

But  fuppofing,  as  the  objeftion  urges,  that  a  little 
clay  ftiould  be  tunied  up  at  the  fides  of  fuch  ridges,  can 
it  not  be  manured  fomewhat  more  than  the  other  partis 
with  marie  or  fandy  mould,  fo  as  to  become  equally 
good  with  any  other  part  of  the  foil  ?  And  is  not  this 
well  worth  the  labour,  fince  round-ridging  not  only  im- 
proves the  foil  by  draining  it  to  a  furprifing  degree,  but 
adds  one-fifth  part  to  the  depth  of  the  ftaple?  And  will 
not  a  ridge  made  a  little  rounding,  throw  off  the  water 
much  better  than  a  flat  ridge  ? 

The  general  maxim  of  not  burning  cine-trafh  (which 
may  be  called  the  Jiul//'/'  i  f  com-'arids)  upon  any  kind 
of  foil,  is  furely  a  great  miftake  ;  as  may  be  evinced  by 
obferving  the  contrary  pra£lice  of  the  beft  huft>andmen 
in  England,  where  burn-baiting  or  baftard  burn-baiting, 
is  found  by  experience  an  admii-able  method  of  fertili- 
zing  cold,  ftiff,  or  clayey  lands.  It  muft  indeed  be  a 
conftant  praftice,  not  only  far  the  fake  of  contributing 
to  warm  and  divide  the  foil,  but  as  the  only  effeftual 
means  of  deftroying  pernicious  infefts,  and  weeds  of  va- 
rious kinds,  fuch  as  French  weed,  wild  peafe,  and  wild 
vines. 

Soon  after  the  difufe  of  burning  traih  upon  our  lands 
in  the  iflands,  the  blaft  made  its  firft  appearance  with  in- 
credible devaftation  :  to  revive  that  practice  therefore 
feems  to  be  the  moft  obvious  means  pf  expelling  it.  It 


may  be  prefumed  that  the  difufe  of  burning  trafh  was  I 
founded  upon  the  miftaken  notion  of  burn-baiting, 
which  is  turning  up  a  thick  fod  of  very  dry,  light,  and 
fhallow  foils,  and  burning  the  whole  fuperficies  or  ftaple 
to  aflies.  This  praAice  the  writers  upon  huft)andry 
condemn  univerfaUy,  and  very  juftly:  for  though  by  this 
praAice  the  land  will  produce  two  or  three  crops  more 
plentifully  than  ever,  yet  the  foil  is  blown  a^Nay  by  the 
wind,  and  the  fubftratum  being  generally  an  hungry 
gravel  or  chalk,  can  never  be  reftorcd  to  fertility  by  thd 
common  arts  of  hufbandry.  But  furely  this  has  no  re- 
femblance  to  our  fuperficial  burning  of  the  httle  trafh 
we  can  fpare  fi-om  dung  :  and  tliough  this  method  of 
burn-baiting  light  and  fhallow  foils  be  juftly  condemmed,  • 
yet  the  beft  writers  recommend  that  very  praftice  in 
cold,  rtioift,  and  heavy  foils,  as  is  obferved  above  ;  and 
long  experience  juftifies  it. 

Deep  mould  upon  clay  or  Idam  being  fubjeft  to  the 
grub-worm  (c),  will  not  take  any  kind  of  dung,  till 
perfeftly  rotten^  except  that  of  the  fheep-fold  ;  which 
is  the  beft  manure  for  all  kinds  of  light  foils,  and  is  of 
all  others  the  leaft  expenfive,  as  not  requiring  hand-la- 
bour. But  the  ufe  of  the  fold  is  imprafticable  in  any 
ifland  not  abounding  with  large  favannas  or  fheep-pa- 
ftures,  as  in  Jamaica. 

Thofe  foils  therefore  which  are  fubjeft  to  the  grub, 
and  muft  be  feitiUzed  by  common  dung,  which  is  a 
proper  neft  for  the  mother-beetle  to  depofite  its  eggs, 
muft  be  well  impregnated  with  the  brine  of  diffolved 
fait,  after  the  dung  is  firft  cut  up  ;•  two  large  hogflieads 
'  of  fait  will  make  brine  enough  for  a  dung-pen  of  50  feet 
fquare. 

This  cure  for  the  grub  is  a  late  difcovery;  and  which 
has  been  attended  with  fuccefs,  fo  far  as  the  experi- 
ment is  made.  But  though  it  proves  effedtual  to  de- 
ftroy  that  pernicious  infeft  in  plant-canes,  it  probably 
will  not  be  fufiicient  to  fave  rattoons,  without  a  new 
appHcation  of  fait  in  powder  ;  becaufe  the  firft  brine 
muft  be  wafhed  away  by  the  time  when  rattoons 
fpring  up. 

The  planter  who  v,^ould  fave  his  rattoons  from  the 
grub  ought  therefore  to  cut  off  the  heads  of  his  ftoola 
with  fharp  hoes  three  inches  below  the  furface  of  the 
foil,  and  then  ftrew  an  handful  of  fait  round  each  ftool, 
and  cover  it  up  to  a  level  with  fine  mouli  taken  from  the 
edges* 

In  foils  where  there  is  no  grub,  and  the  planter  wifh- 
es  to  have  very  good  rattoons,  let  him,  as  foon  as  his 
canes  are  cut,  draw  all  the  trafh  from  the  ftools  into  the 
alternate  fpaces,  if  planted  in  that  manner  ;  or  into  the 
furrows,  if  his  land  be  round-ridged  j  and  then  cut  off 
the  head  of  his  ftools  with  fliarp  hoes,  as  above  direfted. 
Experience  has  fhown  the  advantage  of  this  praftice, 
and  reafon  demonftrates  the  great  benefit  of  the  rattoon- 
fprouts  rifing  from  three  inches  below  the  furface,  in- 
ftead  of  fuperficial  fhoots  which  come  to  nothing,  and 
only  ftarve  the  fti-ong  fprouts.  Befides,  the  ftubs  which 
are  left  upon  the  ftools  after  the  canes  are  cut,  canker, 
and  rot  the  ftools ;  which  is  one  reafon  why  good  rat- 
C2  toons 


(c)  This  pernicious  infcft  is  moft  apt  to  engender  in  dung  made  from  mill-trafh;  which  therefore  never  ought 
to  be  put  into  dung-compoft  or  ftill  ponds  ;  but  after  being  burnt,  the  aflies  will  be  as  good  as  any  other  kinds 
Kound-ridging,  with  manure  of  unwet  afhes,  fea-fand,  or  lime,  or  dry  marie,  kills  the  grub. 
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toons  are  uncommQn  in  foils  long  cultivated. 
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Yet  It  Is    at  the  Hril  11 


the  opinion  of  fome,  that  by  hoe-ploughing  and  even 
dunging  rattoons,  the  produce  might  be  as  good  plant- 
canes,  wliich  would  fave  the  labour  of  holing  and  plant- 
ing fo  often  as  planters  commonly  do. 

Fallowing  is^  of  incredible  advantage  to  every  foil, 
not  only  by  being  divided  into  the  minuteft  parts,  but 
iilfo  by  ir*bibing  thofe  vegetative  powers  with  which 
the  air  is  impregnated  by  the  bountiful  hand  of  Pro- 
vidence,,  whenever  rain  falls.  What  thofe  powers  are 
lias  been  explained  under  the  articles  Agriculture 
and  Plant  ;  and  experience  erinces,  that  the  tender 
vegetables  of  the  earth  are  envigorated  more  by  the 
fmalleft  fhower  of  rain,  than  by  all  the  water  which 
human  art  can  bellow.  Let  it  therefore  be  a  conftant 
maxim  of  the  planter,  never  to  plant  his  ground  until 
the  foil  is  well  mellowed  by  fallowing,  even  though  he 
beftows  upon  it  a  due  proportion  of  dung :  we  fay  a 
due  proportion ;  for  too  much  will  force  up  rank  canes, 
which  never  yield  good  fugar;  and  though  fome  advan- 
tage may  be  reaped  from  the  rattoons,  yet  it  will  be 
found  by  experience  not  to  compenfate  the  lofs  by  the 
plants.  In  llony  or  fteep  foils,  where  the  plough  can- 
not be  ufed,  or  where  a  fufficient  ftrength  of  cattle  can- 
not be  fupported  for  that  purpofe,  hand-labour  or  hoe- 
ploughing  mult  be  fubftltuted :  but  even  in  that  cafe, 
much  labour  may  be  faved  by  fpreading  the  dimg  ac- 
cording to  the  Englilh  hufbandiy,  and  digging  it  into 
the  foil.  To  evince  this  truth,  let  any  pLmter  com- 
pute his  negroes  labour  of  diilributing  dung  by  baflcets, 
and  by  fpreading  it  with  dung-forks  ;  and  then  judge 
for  himfclf  by  one  fmgle  experiment  which  is  the  moil 
profitable. 

But  if  fome  planters  are  fo  devoted  to  the  old  cuftom 
©f  diilributing  dung  by  baflcets  inilead  of  wheel-barrovvs 
in  level  ground,  or  hand-barrows  in  uneven  land,  by 
which  three  times  the  labour  may  be  accomplifhed  in 
the  fame  time  and  by  the  fame  hands ;  let  them  at  leall 
fave  much  of  their  hand-labour,  by  the  following  me- 
thod of  laying  out  dung,  before  the  diftribution  by 
ballcets. 

In  holing  a  piece  of  land,  let  a  fpace  be  left  after  80 
lioles  from  the  firft  interval,  and  then  the  like  fpace  af- 
ter 80  holes  throughout  the  whole  plat,  which  fpaces 
mufb  run  exattly  parallel  to  the  intervals  on  the  right 
and  left  of  the  holes.  Into  thefe  'fpaces  the  dung  may 
be  carted,  even  before  it  be  rotten  (d),  at  the  moll  lei- 
fure  times,  and  covered  with  mould  or  cane-tralh,  to  pre- 
vent exhalation ;  and  in  fuch  quantity  as  will  fuffice  on- 
ly to  dung  a  row  of  40  holes,  from  the  point  oppofite 
to  each  fide  of  it.  In  the  intervals  at  each  fide  of  the 
cane-piece,  which  are  parallel  to  thofe  fpaces,  there  mull 
be  dung  enough  carted  to  manure  a  row  of  40  holes, 
and  covered  in  like  manner. 

By  thus  placing  the  dung  or  gut-mould,  it  is  evident 
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^ht,  that  the  farthefl;  diflance  cannot  be 
above  40  holes  in  diilributing  the  dung  :  and  in  cafe 
it  be  not  fufiiciently  rotten  for  prefent  ufe,  it  may  be 
diilributed  even  in  dry  weather,  and  covered  by  the 
bank ;  which  will  both  prevent  its  fplrit  from  exhala- 
tion, and  occalion  it  to  rot  fooner,  which  is  no  fmall 
advantage.  Moreover,  by  being  thus  laid  out  at  the 
moil  leifure  times,  and  covered  with  the  banks,  the 
dung  will  be  more  intimately  mixed  with  the  foil,  and 
therefore  continue  to  nourifh  the  plant  for  a  longer  time 
than  if  laid  as  ufual  at  the  bottom  of  the  holes.  A 
farther  advantage  of  thus  diilributing  the  dung,  and  cck 
vering  it,  refidts  from  the  more  expeditious  planting  the 
land  after  a  ihort  or  fudden  fhower :  for  the  labour  of 
covering  the  dung,  and  uncovering  it  when  the  land  iff 
planted,  however  it  may  appear  in  fpeculation,  is  it* 
praftice  a  trifle  ;  and  befides  all  the  other  advantages  arf- 
fing  by  the  diilribution  of  dung  from  the  fpaces  above 
defcrlbed,  this  is  not  the  leall,  that  not  a  bank  is  trod- 
den under  foot.  But  it  is  evident,  that  by  diilributing 
the  dung  with  ballcets  in  the  prefent  method,  the  foil  i^ 
much  trampled  under  foot;  and  by  that  means,  the  very 
end  of  hoe-ploughing,  or  loofening  the  foil,  is  much  de-> 
feated.  In  like  manner,  by  the  prefent  method  of  hoe- 
ploughing,  the  fame  ill  effedl  is  produced ;  for  as  the 
negroes  hoe-plough  or  dig  the  foil  dtre£lly  forward,  fo 
they  muil  necefTarily  tread  the  ground  as  fail  as  they 
dig  it :  whereas  by  putting  the  labourers  to  dig  fide- 
wile,  no  one  puts  a  foot  upon  the  foil  after  it  is  dug  ; 
and  by  lining  the  land  before  it  is  hoe-ploughed,  each 
negro  may  have  an  equal  (hare  to  dig.  The  only  dlfii- 
culty  of  hoe-ploughing  fidewife  is  in  fini  letting  the 
negroes  to  that  work  ;  but  it  may  be  done  without  loia 
of  time  when  worklns;  in  a  contisi-uous  field.  Whether 
hoe-ploughing  before  or  after  the  land  be  holed  for 
canes  is  moll  eligible,  experience  mull  determine  ;  but 
certainly  both  operations  will  be  moll  effectual :  and. 
therefore  it  will  be  advifable  (  f,  ),  firft  to  plough  the 
foil  where  the  land  will  admit  the  plough ;  and  where 
it  will  not,  to  hoe-plough  it  with  or  v/ithout  du.ng,  as 
requifite  ;  then  let  it  lie  fallow  till  perfedlly  mellowed  ; 
then  hole  and  plant  it ;  and  inflead  of  weeding  in  the 
ufual  manner,  let  the  weeds  in  all  the  fpaces  be  dug  in- 
to the  foil :  but  as  this .  is  not  to  be  done  fo  well  with 
the  hoe,  it  Is  fubmitted  to  future  experience,  whether 
the  dexterous  ufe  of  fpades,  as  in  England,  will  not  an- 
fwer  the  purpofe  much  better,  and  with  equal  difpatch.. 
But  whatever  method  is  prefen-ed,  moll  certain  it  is,, 
that  by  loofening  the  foil  in  all  the  fpaces  between  the 
young  canes  after  being  come  up,  their  fibres  will  more 
eafily  expand  on  every  fide,  and  acqwire  more  nutri- 
tion to  invigorate  their  growth.  But  where  the  plant- 
er grudges  this  labour,  by  thinking  it  needlefs  in  a  rich 
loofe  foil,  he  may  difpatch  more  weeding-work  by  the 
iDutch  hoe  than  by  any  other;  which  being  faflened; 

upon 


(p)  In  order  to-  make  dung  rot  the  fooner,  much  labour  is  bellowed  in  digging  and  turning  it  over  by 
iboes  :  but  two-thirds  of  that  labour  may  be  faved  by  the  ufe  of  hay-knives  ;  fix  of  which,  afed  dexteroufly,  will, 
cut  up  a  pen  in  lefs  time  than  60  negroes  can  do  by  hoes :  but  hay-knives  cannot  be  ufed  where  gritty  mould  is 
Mifed-in  pens. 

(e)  Deep  and  loofe  foils  may  be  ploughed  with  a  fmall  ftrength  of  cattle  or  mules :  but  ftiff  lands  in  hot  cli- 
mates require  more  ftrength  of  cattle  than  can  be  maintained  in  the  fmall  paftures  of  the  planters  j  for  if  thcfc 
ftrong  foils  arc  either  too  wet  or  tao  dry  (as  is  generally  the  cafe),  ploughing  is  impradicablci.. 
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Titer-  itpon  the  end  of  a  ftick,  is  pulhed  forward  undtr  the 
^*^'P-  roets  of  the  fmall  weeds,  in  fucU  a  manner  as  to  cut 
them  up  a  little  below  the  furface  of  the  foil,  and  will 
do  move  execution  at  one  {hove  than  can  be  done  at 
three  ftrokes  of  the  common  hoe  :  but  there  is  yet  ano- 
ther praftice  of  the  hovfe-hoe  plough,  whereby  all  weeds 
growing  in  rows  between  beans  and  peafe,  are  extirpa- 
ted with  incredible  eafe  and  expedition.  It  is  a  very 
fmiple  machine,  drawn  by  ojie  or  two  horfes,  confifting 
tjf  a  pair  of  low  wheels  turning  upon  a  common  axis  ; 
from  whence  two  fquai'e  irons  are  let  down  at  equal 
distances,  and  triangular  hoes  made  at  the  ends,  the 
points  of  the  triangles  being  placed  forward,  and  fo  §x- 
ed  as  to  cut  all  weeds  an  inch  below  the  furface,  in  the 
fame  manner  as  the  Dutch  garden  hoe  above-mentioned. 
By  this  machine  a  man  and  a  boy,  with  two  horfes  or 
mules,  will  clear  perfeftly  all  the  fpaces  of  a  field  of  ten 
acres  in  two  days,  and  may  be  of  admirable  ufe  in  all 
ioofe  and  dry  foils  in  the  fugar-iflands :  for  while  two 
horfes  or  mules  draw  in  the  fpace  before  each  other, 
the  wheels  pafs  on  the  outfide  of  each  row  of  canes, 
without  doing  the  leail;  injury,  while  the  plough-holder 
attends  to  his  bufinefs.  In  ftiff  foils  v/hich  require 
draining,  neither  the  horfe-hoe  plough  nor  the  Dutch 
hoe  can  be  proper ;  pr  any  other  inllrumeut  lo  effeftual 
as  the  fpade  ufed  in  the  manner  above  hinted,  where  the 
ftaple  is  deep. 

But  where  the  ftaple  of  land  is  fhallow,  care  muft 
be  taken  not  to  dig  much  below  it,  according  to  the  uni- 
vei-fal  opinion  of  all  the  beft  writers,  fupported  by  the 
experience  of  lOO  years.  Yet  fome  good  planters  are 
fallen  into  the  contrary  praftice,  and  dig  up  ftiff  clay  far 
below  the  ftaple.  This,  Mr  Martin  fays,  was  done  in 
als  own  lands,  during  his  abfence,  by  injudicioufly 
ploughing  below  the  itaple  ;  and  fo  injured  the  foil,  that 
all  the  arts  of  culture  for  many  years  hardly  retrieved  its 
former  fertility.  Indeed,  where  the  Itaple  is  fhallow, 
upon  a  fat  clay,  the  turning  up  a  little  of  it  at  a  time, 
from  the  bottom  of  the  cane-holes,  and  mixing  it  with 
rich  hot  dung,  made  of  marie,  or  fandy  mould,  v.  hich  may 
take  off  its  cohefive  quality,  wiU  in  due  time,  and  by 
long  fallow,  convert  it  into  good  foil :  but  if  ftiff  clay 
be  turned  up,  without  any  fuch  mixture,  in  large  quan- 
tities, it  will  infallibly  difappoint  the  operator's  hopes  : 
for  though  folid  clay  will  moulder,  by  expofure,  to  a 
fceming  fine  earth,  yet  it  will  return  to  its  primitive  flate 
very  foon  after  being  wet,  and  covered  from  the  external 
air,  if  not  divided,  as  above  fuggefled. 

After  all,  the  common  horfe-hoeing  plough  drawn  by 
two  mules  in  a  line  before  each  other,  or  the  hand-hoe  in 
common  ufe,  will  anfwer  the  purpofe  very  well,  where 
the  lands  are  planted  in  Mr  TuU's  method;  that  is,  where 
the  fpaces  are  equal  to  th&  land  planted,  in  the  following 
manner. 

Suppofe  fix  feet  planted  in  two  rows  of  canes,  and  fix 
feet  of  land  left  as  a  fpace  unplanted  ;  and  fo  a  whole 
piece  of  land,  planted  in  alternate  double  rows  (f),  with 
equal  fpaces,  may  ,  be  hoe-ploughed  with  eafe,  as  before 
hinted  ;  and  that  at  any  time  during  the  growth  of  canes, 
when  it  is  moil  convenient  to  the  planter,  which  is  a 
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confiderable  advantage  ;  and  yet  it  is  the  leafl  of  all  at-  Plartcr- 
tending  this  method  of  culture  :  for,  by  leaving  thefe  .  ^"P- 
fpaces,  the  canes  will  have  both  more  air  and  fun  :  by  ^ 
hoe-ploughing  them,  the  roots  of  each  double  row  will 
have  large  room  for  expanfion,  and  confequently,  by 
gaining  more  nutriment,  will  grow  more  luxuriantly  : 
by  thefe  fpaces  the  canes  may  be  cleaned  from  the  blaft 
with  much  more  eafe  and  convenience  ;  and  wiU  fervo 
as  proper  beds  to  plant  great  corn,  without  the  leafl  in- 
jury to  the  canes  ;  as  well  as  to  contain  the  trafh  taken 
off  the  land,  where,  by  rotting,  and  being  hoe-ploughed 
into  the  foil,  it  will  wonderfully  enrich  it,  and  will 
fit  it  to  be  planted  immediately  after  the  canes  in  the 
neighbouring  double  rows  are  cnt  down.  Belides  all 
thefe  admirable  advantages  of  planting  the  land  in  al- 
ternate double  rows  with  equal  fpaces,  the  canes,  when 
at  full  age,  may  be  Safily  ftripped  of  their  trafh,  and  by 
that  means  the  juice  rendered  fo  mature  as  to  yield  dou- 
ble the  produce,  and  much  better  fugars  than  unftn'pped 
canes.  This  method  of  culture  may  be  recommended  for 
all  kinds  of  foil  :  for  as  by  this  practice  the  rank  luxu- 
riant canes  will  be  more  matured,  fo  the  poor  foils  will 
be  rendered  more  fruitful  j  and  as  the  roots  of  the  canes 
which  expand  into  thefe  fpaces  will  be  kept  moift  by 
being  covered  with  rotten  trafh,  fo  they  muft  bear  dry 
weather  much  longer  in  the  burning  foils.  In  thofe  low 
lands  which  require  draining  by  fuiTOws,  the  alternate- 
double  rows  and  fpaces  mull  be  made  crofs  the  ridges;  by 
which  means  thofe  fpaces,  being  hoe-ploughed  from  thij. 
centre  to  the  fides,  will  be  always  preferved  in  a  proper 
ftate  of  roundnefs.  By  this  method  of  planting,  the 
canes  may  be  fo  well  ripened  as  to  yield  double  the 
quantity  of  fugar  of  canes  planted  in  the  clofe  manner  ; 
which  faves  half  the  labour  of  cartage,  half  the  time  of 
grinding  and  boiling,  and  half  the  fuel,  befides  yielding 
finer  fugar. 

Yet,  how  well  foever  the  method  of  planting  in  fingle 
or  double  alternate  rows  has  fucceeded  in  the  loofe  and 
ftifl"  foils,  experience  has  fhown  tliat  it  is  a  wrong  prac- 
tice in  iliff  lands  that  are  thrown  into  round  or  flat 
ridges  :  for  thefe  being  moft  apt  to  crack,  the  fun-beams 
penetrate  foon  to  the  cane-roots,  flop  their  growth,  and 
have  an  iU  influence  upon  the  fugar.  It  is  therefore  ad- 
vifable  to  plant  fuch  lands  full,  but  in  large  holes,  of  4 
feet,  by  5  feet  towards  the  banks  :  after  the  plant-canes 
are  cut,  to  dig  out  one,  and  leave  two  rows  ftanding, 
hoe-ploughing  the  fpaces  after  turning  all  the  trafli  into 
furrows  till  almofl  rotten  :  for  if  the  trafh  is  drawn  up- 
on the  hoe-ploughed  fpaces,  they  will  hardly  ever  moul- 
der, at  leaft  not  till  the  train  is  quite  rotten.  This  i»- 
an  infallible  proof  from  experience  of  how  little  advan- 
tage trafh  is  to  the  foil,  unlefs  it  be  in  great  droughts, 
to  keep  out  the  intenfe  fun-beams  :  for,  Jn  all  other  re- 
fpefts,  it  prevents  that  joint  operation"  of  the  fun  and 
air  in  mouldering  and  fruftifying  the  foil,  as  has  been 
proved  by  repeated  experiments. 

But  in  flat  ftiff  foils  that  are  properly  drained  by 
round-ridging,  no  culture  prevents  cracking  fo  effeftually 
as  hoe-ploughing  into  them  a  quantity  of  loofe  marie, 
of  which  that  of  a  chocolate  or  of  a  yellow  colour  is 

befl 


(f)  In  ftiff  lands,  the  fingle  alternate  rows  of  four  feet  diftance,  3s  preventive  of  much  labour  in  weeding,  .^trcv 
&und  befl; ;  and  alfo  yield  more  fugar  by  the  acre  j  and  are  kfs  apt  to.be  a&<9:ed  by  drought. 
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beft  ;  and  It  will  be  ftill  much  better,  by  lying  upon  the 
land,  in  fmall  heaps,  or  in  cane-holes,  for  Tome  time, 
to  imbibe  the  vegetative  powers  of  the  air  before  it  is 
intimately  mixed  w'ith  the  foil. 

As  to  the.  manner  of  planting  canes,  the  general 
■praclice  of  allowing  four  feet  by  five  to  an  hole,*and 
two  frefii  ( G )  plants,  is  found  by  comrtion  experience 
to  be  right  and  good  in  alternate  rows.  But  the  follow- 
ing precautions  are  necefTary  to  be  obferved.  Firll,  let 
all  the  cane-rows  run  eaft  and  weft,  that  the  trade-wind 
•may  pafs  freely  through  them  ;  becaufe  air  and  funfhine 
■  are  as  conducive  to  the  growth  and  maturation  of  fugar- 
'  canes  as  of  any  other  vegetable.  Secondly,  let  not  any 
acceflion  of  mould  be  drawn  into  hills  round  the  young 
•  canes,  except  where  water  ftagnates  (  h  ) ;  becaufe  the 
■fibres  which  run  horizontally,  and^near  the  furface,  are 
tnuch  broken  and  fpoiled  by  that  praftice.  Thirdly,  let 
'the  fugar-canes  be  cut  at  their  full  maturity  ;  which,  in 
a  diy  loofe  foil,  is  generally  at  the  end  of  14  or  15 
months  after  being  planted  ;  but  in  cold  clay-foils,  not 
till  16  or  1 7  months.  Fourthly,  as  the  cane-rows  mn 
eaft  and  weft  in  as  proper  a  diredlion  ds  poflible  for  cart- 
age to  the  fugar  work,  fo  canes  muft  be  cut  the  con- 
trary way  if  the  planter  expefts  any  great  produce  from 
his  rattoons  :  for  by  beginning  to  cut  canes  at  the  part 
of  his  field  moft  remote  from  the  works,  the  carts  can- 
not often  pafs  over  the  fame  traft,  and  confequently  the 
cane-ftools  cannot  be  injured,  rriore  efpecially  if  he  takes 
due  care  to  cut  the  canes  very  clofe  to  their  roots  ;  for, 
by  leaving  a  long  ftub  (which  muft  perifh)  the  eane- 
ftools  are  much  injured.  It  may  be  objefted  to  the  prac- 
tice of  the  cutting  canes  tranfverfely  to  the  rows,  that 
the  negroes  labour  vvill  not  be  fo  equally  divided  :  but 
let  every  man  confider  both  fides  of  the  queftion,  and 
be  determined  by  his  own  experience  ;  and  then  he  will 
be  convinced,  that  it  matters  very  little  which  Way  he 
cuts  ftraight  ftanding  canes  ;  but  in  cafes  where  the  fu- 
gar-canes lean,  or  are  lodged  by  preceding  high  winds, 
it  is  a  point  of  great  importance  to  place  the  labourers 
fo  as  to  cut  the  canes  firft  at  the  roots,  and  thertj  draw- 
ing them,  cut  oft  the  tops :  for  thus  by  two  ftrokeis 
each  cane  will  be  cut  ;  and  twice  the  quantity  cut  in  the 
fariie  time,  and  by  the  fame  hands,  more  than  by  cutting 
in  any  other  direftion.  In  round-ridged  land,  it  is  pro- 
per to  cut  canes  in  the  fame  dlreftidn  of  the  ridges, 
throwing  the  tops  and  trafh  into  the  furrows  to  render 
the  cartage  eafy,  and  to  preferve  the  ridges  in  their 
proper  fonri. 

It  is  almoft  needlefs  to  fuggeft  the  evpediency  of  plan- 
ning the  cane-pieces  of  a  plantation  in  exaft  fquares,  fo 
that  the  intervals  may  interfeft  at  right  angles ;  fince 
fuch  regularity  is  not  only  more  beautiful,  more  fafe  in 
cafe  of  accidental  fires,  and  a  better  difpofition  of  the 
whole  for  dividing  and  planting  one  third  or  fourth  part 
of  a  plantation  every  year,  but  alfo  much  eafier  guarded 
by  a  few  watchmen  :  for  one  of  thefe  walking  in  a  line 
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from  eaft  fo  and  the  other  from  north  to  foiilh,  ''Is^^^ 
look  through  every  avenue,  where  the  moft  fubtle  thief  ^'^"^i" 
cannot  efcape  the  watchful  eye.  And  if  the  interval? 
furrounding  the  boundary  of  a  regular  plantation  be 
made  24  feet  wide,  the  proprietor  will  receive  ample  re- 
compenfe  for  fo  much  land,  by  the  fecurity  of  his  canes 
from  fives  kindled  in  the  neighbourhood,  and  by  plant- 
ing all  that  land  in  plantairt-trees,  which  may  at  once 
yield  food  and  (hade  to  the  watchmen,  who  by  that 
means  can  have  no  excufe  for  abfence  from  their  proper 
ftations.  But  as  fuel  grows  very  fcarce  in  moft  of  our 
iflands,  it  is  alfo  expedient  to  plant  a  logwood  or  flower- 
fence  in  all  the  boundaries  of  every  plantation,  which, 
being  cut  eveiy  year,  will  furniih  good  ftore  of  faggots. 
Logwood  makes  the  ftrongeft  and  quickeft  of  all  fences, 
and  agrees  with  every  foil :  the  cuttings  make  excellent 
oven-fuel* 

So  much  for  the  general  operations  of  planterfhip, 
according  to  the  approved  direftions  of  Mr  Martin, 
t'or  the  particular  cultivation  of  the  fugar-canes,  the 
extraftion  of  die  fugar,  and  the  diftillation  of  rum,  fee 
the  articles  Saccharum,  Sugar,  and  Rum. 

PLANTIN  (Chriftopher),  a  celebrated  printer,  was 
born  near  Tours  in  i  53,  and  bred  to  an  art  which  he 
carried  to  the  higheft  degree  of  perfeftion.  He  went 
and  fettled  at  Antwerp  ;  and  there  erefted  a  printing- 
office,  which  was  confidered  not  only  as  the  chief  orna- 
ment of  the  town,  but  as  one  of  the  moft  extraordinary 
edifices  in  Europe.  A  great  number  of  ancient  authofs 
were  printed  here  ;  and  thefe  editions  were  valued  not 
only  for  the  beauty  of  the  charafters,  but  alio  for  .the 
correftnefs  of  the  text,  with  regard  to  which  Plantin 
was  fo  very  nice,  that  he  procured  the  moft  learned  meil 
to  be  correftors  of  his  prefs.  He  got  Jmmenfe  riches 
by  his  profeffion ;  which,  however,  he  did  not  hoard 
up,  but  fpent  like  a  gentleman.  He  died  in  i  98,  aged 
65  years  ;  and  left  a  moft  fumptuous  and  valuable  libra- 
ry to  his  grandfon  Balthafar. 

PLANTING,  in  agriculture  and  gardening,  is  fet- 
tlng  a  tree  or  plant,  taken  from  its  proper  place,  in  a 
new  hole  or  pit ;  throwing  frefli  earth  over  its  root,  and 
filling  up  the  hole  to  the  level  of  the  furface  of  the 
ground. 

The  firft  thing  in  planting  is  to  prepat'e  the  ground 
before  the  trees  or  plants  are  taken  out  of  the  earth, 
that  they  may  remain  out  of  the  ground  as  (hort  a  time 
as  poflible  ;  and  the  next  is,  to  take  up  the  trees  or  plants, 
in  order  to  their  being  tranfplanted.  In  taking  up  the 
trees,  carefully  dig  away  the  earth  round  the  roots,  fo 
as  to  come  at  their  feveral  parts  to  cut  them  off" ;  for  if 
they  are  torn  out  of  the  ground  without  care,  the  roots 
will  be  broken  and  bruifed,  to  the  great  injury  of  the 
trees.  When  you  have  taken  them  up,  the  next  thing 
is  to  prepare  them  for  planting  by  pruning  the  roots 
and  heads.  And  firft,  as  to  the  I'oots  ;  all  the  fmall 
fibres  are  to  be  cut  off',  as  near  to  the  place  from  whence 

thef 


(g)  It  is  an  odd  fancy  that  ftale  plants  grow  beft,  when  both  reafon  and  experience  vouch  that  the  moft  fuccu- 
.  lent  plants  are  beft  :  one  good  plant  in  the  centre  of  a  large  hole  is  fufiicient  when  the  land  is  full  holed. 

(h)  The  ftagnation  of  water  in  pools  (ufual  in  ftiff  level  lands)  is  the  moft  injurious  circumftance  attending  it ; 
for  that,  by  long  duration,  will  convert  the  fincft  mould  into  ftiff  clay.  The  proprietor  of  fuch  a  foil  muft  therefore 

frudge  no  labour  to  drain  it  well ;  and  yet  by  fuch  eal^  gradation  as  to  ^ recent  the  mould  from  bemg  waftiedaway 
y  great  floods,  in  cafe  the  under  ftratum  be  a  loam. 
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JiEtinp-.  tKey  arc  produced  as  may  be,  except  tKey  are  to  be  re- 
planted immediately  after  they  are  taken  up.  Then 
prune  off  all  the  bruifed  or  broken  roots,  all  fueh  as  are 
irregular  and  crors  each  other,  and  all  downright  roots, 
efpecially  in  fruit-trees  :  fhorten  the  larger  roots  in  pro- 
portion to  the  age,  theilrength,  and  nature  of  the  tree; 
obferving  that  the  walnut,  mulberry,  and  feme  other 
tender-rooted  kinds  fliould  not  be  pruned  fo  clofe  as  the 
more  hardy  forts  of  fruit  and  foreft  trees :  in  young 
fruit-trees,  fueh  as  pears,  apples,  plums,  peaches,  o:c. 
that  are  one  year  old  from  the  time  of  their  budding  or 
grafting,  the  roots  may  be  left  only  about  eight  or  nine 
inches  long  ;  but  in  older  trees,  they  muft  be  left  of  a 
much  greater  length  :  but  this  is  only  to  be  underftood 
of  the  larger  roots  ;  for  the  fmall  ones  muft  be  chiefly 
cut  quite  out,  or  pruned  very  fhort.    The  next  thing 
is  the  pruning  of  tlieir  heads,  which  muft  be  different- 
ia' performed  in  different  trees ;  and  the  defign  of  the 
trees  muft  alfo  be  confidered.    Thus,  if  they  are  dcfign- 
ed  for  walls  or  efpaliers,  it  is  beft  to  plant  them  with  the 
.  greateft  part  of  their  heads,  which  fhould  remain  on  till 
they  begin  to  flioot  in  the  fpring,  when  they  muft  be 
cut  down  to  five  or  fix  eyes,  at  the  fame  time  taking 
care  not  to  difturb  the  roots.    But  if  the  trees  are  de- 
figned  for  ftandards,  you  ftiould  prune  off  all  the  fmall 
branches  clofe  to  the  place  where  they  are  produced,  as 
alfo  the  irregular  ones  which  crofs  each  other  ;  and  after 
having  difplaced  thefe  branches,  you  fhould  alfo  cut  off 
all  fueh  parts  of  branches  as  have  by  any  accident  been 
broken  or  wounded  ;  but  by  no  means  cut  off  the  main 
leading  ftioots  which  are  neceffary  to  attraft  the  fap  from 
the  root,  and  thereby  promote  the  growth  o£  the  tree. 
Having  thus  prepared  the  trees  for  planting,  you  muft 
now  proceed  to  place  them  in  the  earth  :  but'firft,  if  the 
trees  have  been  long  out  of  the  ground,  fo  that  the  fibres 
of  the  roots  are  dried,  place  them  eight  or  ten  hours  in 
water,  before  they  are  planted,  with  their  heads  ere£l, 
and  the  roots  only  immerfed  therein  j  which  will  fwell  the 
dried  veffels  of  the  roots,  and  prepare  them  to  imbibe 
nourifhment  from  the  earth.    In  planting  them,  great 
regard  fhould  be  had  to  the  nature  of  the  foil :  for  if 
that  be  cold  and  moift,  the  trees  fhould  be  planted  very 
(hallow ;  and  if  it  be  a  hai'd  rock  or  gravel,  it  will  be 
better  to  raife  a  hill  of  earth  where  each  tree  is  to  be 
planted,  thaato  dig  into  the  rock  or  gravel,  and  fill  it 
up  with  earth,  as  is  too  often  praftlfed,  by  which  means 
the  trees  are  planted  as  it  were  in  a  tub,  and  have  but 
little  room  to  extend  their  roots.    The  next  thing  to 
be  obferved  is,  to  place  the  trees  in  the  hole  in  fueh  a 
manner  that  the  roots  may  be  about  the  fame  depth  in 
the  ground  as  before  they  were  taken  up  ;  then  break 
the  earth  fine  with  a  fpade,  and  fcatter  it  into  the  hole, 
fo  that  it  may  fall  In  between,  every  root,  that  there  may 
be  no  hollownefs  in  the  earth  :  then  having  filled  up  the 
hole,  gently  tread  down  the  earth  with  your  feet,  but 
do  not  make  it  too  hard  ;  which  Is  a  great  fault,  efpeci- 
ally if  the  ground  be  ftrong  or  wet.  Having  thus  plant- 
ed the  trees,  they  fhould  be  fattened  to  ftakes  driven  in- 
to the  ground  to  prevent  their  being  difplaced  by  the 
wind,  and  fome  mulch  laid  upon  the  furface  of  the 
ground  about  their  roots ;  as  to  fueh  as  are  planted 
againft  walls,  their  roots  fhould  be  placed  about  five  or 
fix  inches  from  the  wall,  to  which  their  heads  fhould  be. 
nailed  to  prevent  their  being  blown  up  by  the  wind.  The 
£eafon»  for  planting  are  various,  according  to  the  diffe^ 
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rent  forts  of  trees, or  the  foil  ia  v\^hich  they  are  planted,  riantintf. 

For  the  trees  whofe  leaves  fall  off  in  winter,  the  beft   v~~" 

time  is  the  beginning  of  Oftober,  provided  the  foil  be 
dry  ;  but  if  it  be  a  very  wet  foil,  it  is  better  to  defer  it 
till  wthe  latter  end  of  February,  or  the  beginning  of 
March  :  and  for  many  kinds  of  evergreens,  the  begin- 
ning of  April  is  by  far  the  beft  feafon  ;  though  they 
may  be  lafely  removed  at  midfummer,  provided  they  are 
not  to  be  carried  very  far;  but  fliould  always  make 
choice  of  a  cloudy  wet  feafon. 

In  the  fecond  volunie  of  the  papers,  &c.  of  the  Bath 
Society  there  is  a  letter  on  planting  vvafte  grounds.  The 
gentleman  who  writes  it  informs  us,  that  In  the  county 
of  Norfolk,  where  he  refides,  there  were  about  6oor  "o 
years  ago  vaft  tracts  of  uncultivated  ground,  which  were 
then  thought  totally  ban-en.  "The  weilern  parts  of  it  (fays  ■ 
he)  abounded- with  fand  of  fo  light  a  texture,  that  they- 
were  carried  about  by  every  wind ;  and  in  many  places 
the  lands  were  fo  loofe  that  no  grafs  could  grow  upon 
tliem.  Art  and  induftry,  however,  have  now  fo  altered - 
the  face  of  this  once  Arabian  defert,  that  it  wears  a 
very  different  appearance.  Moft  of  thefe  trafts  are  ei- 
ther planted  or  rendered  very  good  corn-land  and  fheep- 
walks. 

"  About      years  fince,  the  fides  of  many  of  our 
little  fand-hiils  were  fown  with  the  feeds  of  French  furze, 
and  when  a  wet  feafon  followed,  they  fucceeded  very 
well,  and  grew  fo  faft,  that  once  in  three  or  four  years 
they  are  cut  for  fuel,  and  fell  at  a  good  price  at  Thet- 
ford,  Brandon,  Harling,  Swaffham,  and  places  adjacent. 
This  excited  fome  public  fpirited  gentlemen,  among 
whom  was  the  late  Mr  Buxton  of  Shadwell-Lodge,  near  - " 
Thetford,  to  attempt  the  planting  of  Scotch  and  fpruce  ■ 
firs,  and  other  hardy  foreft-trees.    At  firft  they  found  • 
fome  difficuhy  from  the  extreme  loofenefs  of  the  fand. 
But  as  thc'Te  is  in  all  this  part  of  the  country  fine  white  • 
and  yellow  marie,  at  about  three  feet  depth  below  the 
fand,  they  very  judicioufly  thought  that  incorporating 
It  with  the  fand  In  the  holes  where  their  yoiuig  trees- 
were  planted,  would  i/ifure  fuccefs  ;  nor  were  they  dif- 
appointed.  The  method  fucceeded  beyond  expeftatlon  ;  - , 
the  plantations  throve  exceedingly,  and  the  roots  foon 
reached  below  the  fand,  after  which  they  were  out  of 
danger.    This  excited  them  to  furtber  attempts. 

"On  the  fpots  where  they  intended  to  raife  new  plan- 
tations from  feeds  and  acorns,  they  laid  on  a  thick  coat 
of  marie  and  clay,  which  after  being  rough  fpread,  and 
lying  a  winter  In  that  ftate,  was  made  fine,  and  plough- 
ed in  juft  before  planting.  By  thefe  means  the  foil  be- 
came fixed,  and  in  a  little  time  covered  with  grafs  and 
lierbage  ;  fo  that  there  are  now  vaft  plantations  of  firs, 
oak,  and  foreft-trees,  in  the  moft  healthy  and  vigorous  ■ 
ftate,  where  within  my  memory  ten  acres  of  land  would 
not  maintain  a  fingle  fheep  three  months, 

"  But  the  benefit  of  plantations,  whether  of  fhrubs, 
copfe,  or  trees,  Is  not  .  confined  to  the  immedlSte  advan- 
tage, or  even  the  future  value  of  the  wood.    By  annual-- 
ly  fhedding  a  great  number  of  leaves,  which  the  winds 
difperfe,  and  the  rains  wafh  Into  the  foil.  It  is  confider- 
ably  improved  ;  and  whenever  fueh  copfes  have- been  - ■ 
ftubbed  up,  the  ground  (however  unfruitful  before  plant- 
ing) has  thereby  been  fo  enriched  as  to  bear  excellent  ■• 
crops  for  many  years,  w^ithout  the  additional  help  of 
manure.  How  much  land-owners  are  Interefted  in  plant-  - 
ing  wafte  or  barren  fpots  I  need  not  mention  j  and  no-^ 
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iftg  tiling  but  a  degree  of  indolence  ov  ignorance  ur.p?a"don- 
abie  in  this  enlightened  age  could  induce  them  to  negleft 
it. 

"  Nature  has  fiirnlfiied  irs  with  plants,  trees,  and  fhrub/i, 
adapted  to  almoft  every  foil  and  fituatlon  ;  and  as  the 
Jaws  of  vegetation  are  now  much  better  underftood  than 
formerl)',  it  is  a  reproach  to  thofe  whofe  prailice  does 
not  keep  pace  with  their  knowledge  in  making  the  beft 
life  of  her  bounty.  Let  no  man  repine  and  fay  //v  land 
is  barren ;  for  thofe  fpots  which  appear  to  be  fo,  owe 
that  appearance  to  human  negligence.  Induftry  and 
ait  might  foon  render  an  eighth  part  of  this  kingdom 
nearly  as  valuable  as  the  reft,  which  now  remains  in  a 
ftate  unprofitable  to  the  owners,  and  difgraceful  to  the 
community." 

P,everfe  Planting,  a  method  of  planting  in  which 
the  natural  pofition  of  the  plant  or  fhoot  is  inverted; 
the  branches  being  fet  into  the  earth,  and  the  root 
reared  into  the  air.  Dr  Agrlcola  mentions  this  mon- 
ftrous  method  of  planting,  which  he  found  to  fucceed 
\trf  well  in  moft  or  all  forts  of  fi-uit-trees,  timber-trees, 
&c.  Bradley  affirms,  that  he  has  feen  a  lime-tree  in 
Holland  growing  with  its  firft  roots  in  the  air,  which 
bad  fliot  out  branches  in  great  plenty,  at  the  fame  time 
that  its  firll  branches  produced  roote  and  fed  the  tree. 
Mr  Fairchild  of  Hoxton  has  praftifed  the  fame  with 
us,  and  gives  the  following  diredions  for  performing  it : 
Make  choice  of  a  young  tree  of  one  fhoot,  of  alder,  elm, 
■".villow,  or  any  other  tree  that  eafily  takes  root  by  lay- 
ing ;  bend  the  flioot  gently  down  into  the  earth,  and  fo 
let  it  remain  until  it  has  taken  root.  Then  dig  about 
the  fn-ft  root,  and  raife  it  gently  out  of  the  ground,  till 
the  ftem  be  nearly  upright,  and  ftake  it  up.  Then  prune 
the  roots,  now  erefted  in  the  air,  from  the  brulfes  and 
wounds  they  received  in  being  dug  up  ;  and  anoint  the 
pruned  parts  with  a  compofition  of  two  ounces  of  tur- 
pentine, four  ounces  of  tallow,  and  four  ounces  of  bees 
wax,  melted  together,  and  applied  pretty  warm.  After- 
wards prune  off  all  the  buds  or  flioots  that  are  upon  the 
ftem,  and  drefs  the  wounds  with^he  fame  compofition, 
to  prevent  any  collateral  ftac  "-ings,  that  might  fpoil  the 
beauty  of  the  ftem. 

PLANUDES  (Maxlmus),  a  Greek  monk  of  Con- 
ftantinople,  towards  the  end  of  the  J  4th  century,  who 
pubhfned  a  colle£i:ion  of  epigrams  intitled  Antholog'm  ; 
a  Greek  tranflation  of  Ovid's  Metamorphofes ;  a  Life 
of  ^fop,  whicli  is  rather  a  romance  than  a  hiftory  j  and 
fome  other  works.  We  know  nothing  more  of  him, 
than  that  he  fuffercd  fome  perfecution  on  account  of  his 
attachment  to  the  Latin  churcli. 

PLASHING  o/Hedges,  is  an  operation  thought 
by  fome  perfons  to  promote  the  growth  and  conti- 
nuaTice  of  old  hedges ;  but  whether  the  faft  be  fo  or 
not  will  admit  of  fome  difpute.  See  Hedges,  n'^  29, 
37,  &c. 

It  is  performed  in  this  manner :  The  old  ftubs  muft 
Tdc  cut  off,  &c.  within  two  or  three  inches  of  the  ground; 
and  the  beft  and  longeft  o£  the  mjddle-fized  fhoots  muft 
b)'e  left  to  lay  down.  Some  of  the  ftrongeft  of  thefe 
muft  alfo  be  left  to  anfwer  the  purpofe  of  ftakes.  Thefe 
are  to  be  cut  off  to  the  height  at  which  the  hedge  is 
intended  to  be  left ;  and  they  are  to  ftand  at  ten  feet 
diftance  one  from  another';  when  there  are  not  proper 
ihoots  for  thefe  at  the  due  diftances,  their  places  muft 
ht  fiipplied  witli  common  ftakes  of  dead  wood.  The 


hcdge  is  to  bt*  firft  thinrted,  by  cuttlnrj  away  all  but 
thofe  flioots  which  are  intended  to  be  ufed  eitlier  as 
ftakcB,  or  the  other  work  of  the  plafliing  :  the  ditch  is 
to  be  cleaned  out  with  the  fpade  ;  and  it  muft  be  now 
dng  as  at  firft,  with  floping  fides  each  way  j  and  when 
there  is  any  cavity  on  the  bank  on  which  the  hedge 
grows,  or  the  eartli  has  been  waflLcd  away  from  the 
roots  of  the  fluaibs,  it  is  to  be  made  good  by  facing  it, 
as  they  exprefs  it,  with  the  mould  dug  from  the  upper 
part  of  the  ditch  :  all  the  reft  of.  the  earth  dug  out  of 
the  ditch  is  to  be  laid  upon  the  top  of  the  bank  :  and 
the  owner  (hould  look  carefully  into  it  that  this  be  done ; 
for  the  workmen,  to  fpare  themfelves  trouble,  are  apt  to 
throw  as  much  as  they  can  upon  the  face  of  the  bank-; 
which  being  by  this  means  overloaded,  is  foon  waihed 
off  into  the  ditch  again,  and  a  very  great  part  of  the 
work  undone ;  whereas  what  is  laid  on  the  top  of  the 
bank  always  remains  there,  and  makes  a  good  fence  of 
an  indifferent  hedge. 

In  the  plafhing  the  quick,  two  extremes  are  to  be 
avoided  ;  thefe  are,  the  laying  it  too  low,  and  th^^  lay- 
ing it  too  thick.  The  latter  makes  the  fap  run  all  iato 
the  fhoots,  and  leaves  the  plafiies  without  fuificient  nou- 
rifhment ;  which,  with  the  thicknefs  of  the  hedge,  final- 
ly kills  them.  The  other  extreme  of  laying  them  too 
high,  is  equally  to  be  avoided  ;  for  this  carries  up  all 
the  nourifliment  into  the  plafties,  and  fo  makes  the  fhoots 
fmall  and  weak  at  the  bottom,  and  confequently  the 
hedge  thin.  This  is  a  common  eiTor  in  the  north  of 
England.  The  beft  hedges  made  anywhere  in  England 
are  thofe  in  Hertfordfhire ;  for  they  are  plafhed  in  a 
middle  way  between  the  two  extremes,  and  the  cattle 
are  by  that  prevented  both  from  cropping  the  yoUng 
fnoots,  and  from  going  through  ;  and  a  new  and  vigo- 
rous liedge  foon  forms  ititlf. 

When  the  fiioot  is  bent  down  that  is  intended  to  bcr 
plaftied,  it  muft  be  cut  half  way  through  with  the  bill  ; 
the  cut  muft  be  given  floping,  fomewhat  downwards, 
and  then  it  is  to  be  wound  about  the  ftakes,  and  after 
this  its  fuperfluous  branches  are  to  be  cut  off  aa  they 
ftand  out  at  the  fides  of  the  hedge.  If  for  the  firft  year  or 
two,  the  field  where  a  new  hedge  is  made  can  be  plough- 
ed, it  will  thrive  the  better  for  it ;  but  if  the  ftubs  are 
very  old,  it  is  beft  to  cut  tiiem  quite  down,  and  to  fe- 
cure  them  with  good  dead  hedges  on  both  fides,  till  the 
(hoots  are  grown  up  from  them  ftrong  enough  to  plafli ; 
and  wherever  void  fpaces  are  feen,  new  fets  are  to  h<: 
planted  to  fill  them  up.  A  new  hedge  raifed  from  {et\t 
in  the  common  way,  generally  requires  plafhing  in  about 
eight  or  iilne  years  after. 

PLASSEY,  is  a  grove  near  the  city  of  Muxadab  in 
India,  famous  for  a  battle  fought  between  the  Enghftv 
under  Lord  Clive  and  the  native  Hindoos  under  the 
Nabob  Surajah  Dowlah.  The  Britiili  army  confifted 
of  about  ^200  men,  of  whom  the  Europeans  did  not 
exceed  yoo;  while  that  of  the  Nabob  confifted  of  ,0,000 
foot,  and  iS,ooo  horfe.  Notwithftanding  this  great 
difproportion,  however,  Loi*d  Clive  effeftually  routed 
the  Nabob  and  his  forces,  with  the  lofs  of  3  Europeans 
and  26  Seapoys  killed,  and  ^  Europeans  and  40  Sea- 
poys  wounded.  Tlie  Nabob's  lofs  was  eftimated  at 
about  200  men,  bendes  oxen  and  elephants.  See 
Clive. 

PLASTER,  or  Emplaster,  in  pharmacy,  an  ex- 
ternal application  of  a  harder  confiftence  thai;!  an  oint- 
"7  ment ; 
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thttit  t  to  %e  fprfcad,  nccordm^  t6  tire  dlffctHit  circum- 
ftances  of  the  wound,  place,  or  "patient,  either  upon  li- 
nen  or  leather.    See  Pharmacy, 61 3 — 635. 

Plaster,  or  Plaijhr,  in  buildiag,  a  connpofition  of 
lime,  fometimes  with  fand,  &c.  to  pirgetj  Or  cover  the 
liudities  of  a  building.  »S'ee  Parsetino  and  Stuc- 
ro. 

PLUsriiR  i>f  Paris f  ^  j*e^a¥atioh  of  feVeral  fpecl«s  of 
J^ypfum  dug  hear  Mount  Maitre,  a  village  in  the  neigh- 
i)ourhood  of  Paris  ;  whence  the  name.    See  Alabas- 
ter, Gypsum,  and  Chemistry,  n'^  635,  &c. 

Tlie  befl  fort  is  hard,  white,  fliining,  and  marbly ; 
known  by  the  name  of  plaJJer-Jione  or  parget  of  Mount 
Maitre.  It  will  neither  give  fire  with  fteel,  nor  ferment 
with  aqiiafoitls  ;  but  very  freely  and  readily  calcines  in 
the  fii-e  into  a  fine  plafter,  the  ofe  of  which  in  building 
■and  cafting  ftatues  is  well  known. 

The  method  of  rtprefenting  a  face  truly  in  plafter  of 
Paris  is  this  :  The  perfon  whofe  figure  is  dffigned  is 
laid  ott  his  back,  with  any  convenient  thing  to  keep  off 
the  hair.  Into  each  noftril  Is  conveyed  a  conical  piece 
of  ftiff  paper,  open  at  both  ends,  to  allow  of  ttfpiration. 
Thefe  tubes  being  anointed  with  oil,  are  fupported  by 
the  hand  of  an  afliftant ;  then  the  face  is  lightly  oiled 
over,  and  the  eyes  being  kept  fhut,  alabafter  Frclh  cal- 
cined, and  tempered  to  a  tiili.nlfh  confiflence  with  wa- 
ter, is  by  fpoonfuls  nimbly  thrown  all  over  the  face,  till 
it  lies  near  the  thicknefs  of  an  inch.  This  matter  grows 
•fenfibly  hot,  and  in  al)Out  a  quarter  of  an  hour  hardens 
'into  a  kind  of  ftony  concretion  ;  which  being  gent- 
ly taken  off,  reprefents,  on  its  concave  fmface,  the  mi- 
nuteft  part  of  the  original  face.  In  this  a  head  of 
good  clay  may  be  moulded,  and  therein  the  eyes  are  to 
be  opened,  and  other  neceifary  jjinendinents  made.  This 
fecond  Face  being  anointed  with  oil,  a  fecond  mould  of 
calcined  alaballer  is  made,  confifting  of  two  parts  joined 
lengthwife  along  the  ridge  of  the  nofe ;  and  herein  may 
l>e  caft,  with  the  fame  matter,  a  fact  extremely  like  the 
original. 

If  finely  powdered  alabafter,  or  plafter  of  Paris,'  be 
put  into  a  bafon  over  a  fire,  it  will,  when  hot,  affume 
the  appearance  of  a  fluid,  by  rolling  in  waves,  yielding 
to  the  touch,  fteaming,  Sec.  all  which  properties  it  again 
lofes  on  the  departure  of  the  heat ;  and  being  thrown 
Upon  paper,  will  not  at  :ill  wet  it,  but  immediately  dif- 
cover  itfelf  to  be  as  laotionlefs  as  before  it  was  fet  over 
the  fire  ;  whereby  it  appears,  that  a  heap  of  fuch  little 
bodies,  as  are  neither  fpherical  nor  otlierwife  regvdarly 
fhaped,  nor  fmall  enough  to  be  below  the  difcernment 
of  the  eye,  may,  xvithout  fufion,  be  made  fluid,  barely 
l>y  a  fufficiently  ftrong  and  various  agitation  of  the  par- 
ticles which  compofe  it ;  and  moreover  lofe  its  fluidity 
immediately  upon  the  ccflation  thereof. 

Two  or  three  fpoonfuls  of  burnt  alabafter,  mixed  up 
thin  with  water,  in  a  fhort  time  coagulate,  at  the  bot- 
tom of  a  veflfcl  full  of  water,  into  a  hard  lump,  notwith- 
llanding  the  water  that  furrounded  it.  Artificers  ob- 
ferve,  tiiat  the  coagulating  property  of  burnt,  alabafter 
will  be  very  much  impaired  or  loft,  if  the  powder  be 
kept  too  long,  efpecially  if  in  the  open  air,  before  it  is 
made  ufe  of ;  and  when  it  hath  been  once  tempered 
with  water,  and  fufi'cred  to  grow  hard,  they  cannot,  by 
^y  burning  or  powdering  of  it  again,  make  it  fen'icc- 
able  for  their  purpofe  as  before. 
Vol.  XV.  Pari  I. 
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Tills  matter,  wcicti  wrought  into  vcflels,  is  1^151  Waftw, 
of  fo  Ibofe  and  fjjongy  a  tekture,  that  the  air  has  eafy  — v— 
paffage  through  it.  Mr  Boyle  gives  an  account,  among 
his  experiments  with  the  air-pump,  of  his  preparing  a 
tube  of  this  plafter,  clofed  at  one  end  and  open  at  the 
other ;  and  on  applying  the  open  end  to  the  cement,  as 
is  ufuaUy  done  \<^ith  the  receivers,  it  was  found  utterly 
impoffible  to  exhauft  all  the  air  out  of  it ;  for  fre/h  air 
from  without  preffed  in  as  fail  as  the  other,  or  internal 
air,  was  exhaufted,  though  the  fides  of  the  tube  were  of 
a  confiderable  thicknefs.  A  tube  of  iron  was  then  put 
on  the  engine  ;  fo  that  being  filled  with  water,  the  tube 
of  plafter  of  Paris  w^as  covered  with  it ;  and  on  ufing 
the  pump,  it  was  immediately  feen,  that  the  water  paflVd 
through  into  it  as  eafily  as  the  air  had  done,  when  that 
was  the  ambient  fluid.  After  this,  trying  it  with  Ve- 
nice turpentine  inftead  of  water,  the  thing  fucceedcd 
very  well ;  and  the  tube  might  be  perfe£lly  exhaufted, 
and  would  remain  in  that  ftate  feveral  hours.  After 
this,  on  pouring  fome  hot  01!  upon  the  turpentine,  the 
cafe  was  much  altered  ;  for  the  turpentine  melting  with 
thisi,  that  became  a  thinner  flaid,  and  in  this  ftate  ca- 
pable of  pafllng  like  water  ijVto  the  pores  of  the  plafter. 
On  taking  away  the  tube  after  this,  it  was  remarkable 
that  the  turpentine,  which  had  pervaded  and  filled  its 
pores,  rendered  it  tranfparent,  in  the  manner  that  wa- 
ter gives  tranfparency  to  that  fingular  ftone  Calkd  oculu^ 
mundi.  In  this  manner,  the  weight  of  air,  under  pr6- 
per  management,  will  be  capable  of  making  feveral  lorts 
of  glues  penetrate  plafter  of  Paris  ;  and  not  only  this, 
but  baked  earth,  wood,  and  all  other  bodies,  porous 
enough  to  admit  water  on  this  occafion. 

Plafter  of  Paris  is  ufed  as  a  manure  in  Pennfylvania,  a» 
we  find  mentioned  in  a  letter  from  a  gentleman  In  that 
country  inferted  in  the  5th  volume  of  the  Bath  Society  Pi- 
pers, and  which  we  fliall  infert  here  for  the  fatisfaftion 
and  inforhiation  of  our  agricultural  readers.  *'  The  bell 
kind  is  imported  from  hills  in  the  vicinity  of  Paris  :  it  ia 
brought  down  the  Seine,  and  exported  from  Havre  dc 
Grace.  I  am  informed  there  are  large  beds  of  it  in  the 
%ay  of  Fundy,  fome  of  which  I  have  feen  nearly  as  good 
as  that  from  France;  neverthelefs  feveral  cargoes  brought 
from  then ce  to  Philadelphia  have  been  ufed  without  effe<?l. 
It  is  probable  this  was  taken  from  the  top  of  the  ground, 
and  by  the  Influence  of  the  fun  and  atmofphere  difpoflcfled 
ol  the  qualities  neceflary  for  the  purpofes  of  vegetation. 
The  lumps  compoled  of  fiat  ft;lnlng  fpecula  are  preferred 
to  thofe  which  arc  formed  of  round  particles  like  fand  :  the 
fimple  method  of  finding  out  the  quality  is  to  pulverize 
fome,  and  put  it  dry  into  an  iron  pot  over  the  fire,  when 
that  which  is  good  will  foon  boil,  and  great  quantities 
of  the  fixed  air  efcape  by  ebullition.  It  is  pulverized 
by  firft  putting  it  in  a  ftamping-mill.  The  finer  its  pul- 
verization the  better,  as  it  will  tiiereby  be  more  gene- 
rally difi"ufed. 

"  It  is  beft  to  fow  it  in  a  wet  day.  The  moft  ap- 
proved quantity  for  grafs  is  fix  bufhels  per  acre.  No 
art  is  i-equired  in  fowing  it  more  than  making  the  dif- 
tribution  as  equal  as  poffible  on  the  fward  of  grafs.  It 
operates  altogether  as  a  top  manure,  and  therefore  fliould 
not  be  put  on  in  the  fpring  until  the  principal  frcfts  are 
over  and  vegetation  hath  begun.  The  general  time  for 
fowing  with  us  is  in  April,  May,  June,  July,  Auguft, 
and  even  as  late  as  September.  Its  eftcdls  will  gene- 
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piafter  rally  appear  in  10  or  15  days ;  after  which  the  growth 
of  the  grafs  will  be  fo  great  as  to  produce  a  large  bur- 
den at  the  end  of  fix  weeks  after  fowing. 

"  It  mull  be  fown  on  dry  land,  not  fubjeft  to  be 
overflown.  I  have  fown  it  on  fand,  loam,  and  clay,  and 
it  is  difRcult  to  fay  on  which  it  has  beft  anfwered,  al- 
though the  effeft  is  fooner  vifible  on  fand.  It  has  been 
ufed  as  a  manure  in  this  ftate  for  upwards  of  twelve  years. 
Its  duration  may,  from  the  beft  information  I  can  col- 
h€tf  be  eftimated  from  feven  to  tvi'elvc  years  ;  for,  like 
other  manure,  its  continuance  very  much  depends  on 
the  nature  of  the  foil  on  which  it  is  placed. 

"  One  of  my  neighbours  fowed  fome  of  his  grafs 
ground  fix  years  ago,  another  four  years  ago  ;  a  great 
part  of  my  own  farm  was  fown  in  May  1788.  We 
regularly  mow  two  crops,  and  pafture  in  autumn ;  no  ■ 
appearance  of  failure,  the  prefent  crop  being  full  as 
good  as  any  preceding.  I  liave  this  feafon  mowed  fifty 
acres  of  red  clover,  timothy  grafs,  white  clover,  &c. 
which  viras  plaftered  laft  May,  July,  and  September : 
many  who  faw  the  grafs  efl:imated  the  produce  at  two 
tons  per  acre,  but  I  calculate  the  two  crops  at  three 
tons.  Several  ftripes  were  left  in  the  difterent  fields  with- 
out plafter ;  thefe  were  in  a  meafure  unproduftive,  be- 
ing fcarce  worth  mowing.  In  April  1788,  I  covered 
a  piece  of  grafs  land  upwards  of  two  inches  thick  with 
barn  manure ;  in  the  fame  worn-out  field  I  fowed  pla- 
fker,  to  coKtraft  it  with  tlie  dung.  I  mowed  the  dung- 
ed and  plaftered  land  twice  laft  year  and  once  this ;  in 
every  crop  the  plafter  has  produced  the  moft.  You 
will  remember,  in  all  experiments  with  clover,  to  mix 
about  one-third  timothy  grafs  feed ;  it  is  of  great  ad- 
vantage in  ferving  as  a  fupport  for  the  clover ;  it  very 
much  facilitates  the  curing  of  clover,  and  when  cured  is 
a  fuperior  fodder.  The  plafter  operates  equally  as  well 
on  the  other  graffes  as  on  clover.  Its  eff'eft  is  faid  to 
be  good  on  wheat,  if  fown  in  the  fpring  ;  but  I  cannot 
fay  this  from  experience.  On  Indian  corn  I  know  its 
operation  to  be  great,;  we  life  it  at  the  rate  of  a  table- 
fpoonful  for  a  hill,  put  in  immediately  after  dreffing. 

"  From  fome  accurate  experiments  laft  year  madfe 
and  reported  to  our  Agricultural  Society,  it  appears 
that  nine  bufnels  of  additional  corn  per  acre  were  pro- 
duced by  this  method  of  ufing  plafter." 
PLASTERING.  See  Pargetting. 
PLASTIC,  denotes  a  thing  endowed  with  a  for- 
mative power,  or  a  faculty  of  forming  or  fafhioning  a- 
mafs  of  matter  after  the  likenefs  of  a  living  being. 

PiAs-Tic-Naturey  a  certain  power  by  which,  as  an 
inftrument,  many  philofophers,  both  ancient  and  modern, 
have  fuppofed  the  great  motions  in  the  corporeal  world, 
and  the  various  proceffes  of  generation  and  corruption, 
to.be  perpetually  carried  on." 

Among  the  philofophers  of  Greece,  fuch  a  power 
was  almoft  univerfally  admitted.  It  feems,  indeed,  to 
have  been  rejeftcd  only  by  the  followers  of  Democritus 
and  Epicurus,  who  talk  as  if  they  had  thought  gravity 
effcntial  to  matter,  and  the  fortuitous  motion  of  atoms, 
Awhlch  the-;-  held  to  have  been  from  eternity,  the  fource 
Tipt  "nly  of  all  the  regular  motions  in  the  univerfe,  but 
aifo  of  the  organlzatian  of  all,,  corppreal  fyftems,  and 
tycn  oi  fenfa/ion,  and  i'  td/eHion,  in  brutes  and  in  men. 

is  needlels  to  fay,  that  thofe  men,  whatever  they 
joight  profefs,  were  in  reality  atheifts  ;  and  Demoaitus, 
it  is  univ«rfally  knowu,  avowed  his  atheifm. 
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The  greater  part  of  the  philofophers  who  held  the  Plafti* 
exiftence  of  a  plaftic  nature,  confidered  it  not  as  an 
agent  in  the  ftrift  fenfe  of  the  word,  but  merely  as  an  in- 
ftrument in  the  hand  of  the  Deity ;  though  even  among 
them  there  were  fome  who  held  no  fuperior  power,  and 
were  of  courfe  as  grofs  atheifts  as  Democritus  himfelf 
Such  was  Strata  of  Lampfacus.    This  man  was  origi- 
nally of  the  peripatetic  fchool,  over  which  he  prefided 
many  years,  with  no  fmall  degree  of  reputation  for 
learning  and  eloquence.    He  was  the  firft  and  chief  af- 
fertor  of  what  has  been  termed  Hylo%oic  atheifm  ;  a  fyf- 
tem  which  admits  of  no  power  fuperior  to  a  certein  na- 
tural  ox  plajlic  life,  effentialy  tngenerable,  and  incorruptiblcy 
inherent  in  matter,  but  without  fenfe  and  confcioufnefs. 
That  fuch  was  his  doftrine  we  learn  from  Cicero,  who 
makes  Velletus  the  Epicurean  fay,  "  Nec  audiendus 
Strata  qui  Phyficus  appellatur,  qui  omnem  vim  divinam 
in  Natura  fitam  effe  ceufet,  quae  caufas  gignendi,  augen- 
di,  minuendive  habeat,  fed  careat  omni  fenfu  J."   That  \  DsNuti 
Strato,  in  admitting  this  plaftic  principle,  differed  wide- P*^ ''"'*»  ^ 
ly  from  Democritus,  is  apparent  from  the  following  ac-'"  '"^ 
count  of  him  by  the  fame  author  :  "  Strata  Lampfacenus 
negat  opera  deorum  fe  uti  ad  fabricandum  mundum, 
quaecunque  fint  docet  omnia  efle  effefta  natura,  nec  ut 
ille,  qui  afperis,  et  levibus,  et  hamatis  uncinatifque  cor- 
poribus  concreta  hsec  effe  dicat,  interjefto  inani ;  fomnia 
cenfet  haec  effe  Democriti,  non  docentis  fed  optantis 

That  the  rough  and  fmooth,  and  hooked  and  crook- •'^''^j^j, 
ed,  atoms  of  Democritus,  were  indeed  dreams  and  do- 
tages, is  a  pofition  which  no  man  will  controvert ;  but 
furely  Strato  was  himfelf  as  great  a  dreamer  when  he 
made  fenfation  and  intelligence  refult  from  a  certain  pla- 
ftic or  fpermatic  life  in  matter,  which  is  itfelf  devoid  of 
fenfe  and  confcioufnefs.  It  is,  indeed,  inconceivable,  to 
ufe  the  emphatic  language  of  Cudworth,  "  how  any 
one  in  his  fenfes  ftiould  admit  fuch  a  monftrous  paradox 
as  this,  that  every  atom  of  duft  has  in  itfelf  as  much 
wifdom  as  the  greateft  politician  and  moft  profound  phi- 
lofopher,  and  yet  is  neither  confcious  nor  intelligent !"  It 
is  to  be  obferved  of  Strato  likewife,  that  though  he  at- 
tributed a  certain  kind  of  life  to  matter,  he  by  no  means 
allowed  of  one  common  life  as  ruling  over  the  whole  ma- 
terial univerfe.  He  fuppofed  the  feveral  parts  of  matter 
to  have  fo  many  feveral  plaftic  lives  of  their  own,  and 
feems  \  to  have  attributed  fom^thing  to  chance  in  the  t 
produftion  and  prefervation  of  the  mundane  fyftem.  i^f'n"^.' 

In  denymg  the  exiltence  or  a  trod^  perpetually  di-ijb.  i. 
reeling  his  plaftic  principle,  and  in  fuppofing  as  many 
of  thefe  principles  as  there  are  atoms  of  matter,  Strato 
deviated  far  from  the  doftrine  of  Ariftotle.    The  great 
founder  of  the  peripatetic  fchool,  as  well  as  his  apoftate 
difciple,  taught  that  mundane  things  are  not  effefted  by 
fortuitous  mechanifm,  but  by  fucha  na/wrc  as  a6ts  regu- 
larly and  artificially  for  ends  ;  yet  he  never  confiders  this- 
nature  as  the  higheft  principle,  or  fupreme  Numen,  but 
as  fubordinate  to  a  perfe£l  mind  or  intelleft ;  and  lie 
exprefsly  affirms,  that  "  mhic),  together  with  nature, 
formed  or  faftiioned  this  univerfe."    He  evidently  con- 
fiders mind  as  the  principal  and  intelligent  agent,  and 
nature  as  the  fubfervient  and  executive  inftrument.  In- 
deed, we  are  ftrongly  inclined  to  adopt  the  opinion  of' 
the  learned  Moftieim,  who  thinks  that  by  nature  Ari- 
ftotle meant  nothing  more  than  that ''■fMO'-nf  vj.u;(-j)cn^  or 
animal  heat,  to  which  he  attributes  immortality,  and  ^lj^/^„l'^ 
which  he  exprefsly  fays :{:  that  all  things  are  fuU.    Be^lZT  hh 
2~  thiaiii.  cap.  i: 
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this  as  It  may,  he  always  joins  God  and  nature  toge- 
ther, and  affirms  that  they  do  nothing  in  vain.  The 
fame  dodlrine  was  taug^ht  before  him  by  Plato,  who  af- 
firms that  "  nature,  together  with  reafon,  and  accord- 
ing to  it,  orders  all  things."  It  muft  not,  however,  be 
concealed,  that  Plato  feems  to  have  attributed  intelli- 
gence to  the  principle  by.  which  he  fuppofed  the  world 
to  be  animated;  for  Chalcidius,  commenting  on  the 
TimaeusJ,  thus  exprefles  himfelf :  "  Hsec  eft  ilia  ratio- 
nabilis  anima  mundi,  qux  gemina  juxta  meliorem  natu- 
ram  veneratione  tutelam  prsebet  inferioribus,  divinis  dif- 
pofitionibus  obfequens,  providentiam  nativis  impertiens, 
aetemorum  fimilitudine  propter  cognationem  beata," — 
Apuleius,  too,  tells  usj|,"  Iliam  cceleftem  animam,  fon- 
tem  animarum  omnium,  optimam  virtutem  effe  genetri- 
cem,  fubferviri  etiam  Fabricatori  Deo,  et  prasfto  elTe  ad 
omnia  inventa  ejus."    Plato pronunciat. 

This  doftrine  of  Plato  has  been  adopted  by  many 
moderns  of  great  eminence  both  for  genius  and  for 
learning.  The  celebrated  Berkeley  bifhop  of  Cloyne, 
after  giving  the  view  of  Plato's  anima  mundi,  which  the 
reader  willfind  in  our  article  Motion,  n°  lo,  thus  re- 
commends the  ftudy  of  hisphilofophy  *  :  "  If  that  phi- 
lofopher  himfelf  was  not  read  only,  but  ftudied  alfo  with 
care,  and  made  his  own  interpreter,  I  believe  the  pre- 
judice that  now  lies  againft  him  would  foon  wear  off, 
or  be  even  converted  into  high  efteem,  for  thofe  exalt- 
ed notions,  and  fine  hints,  that  fparkle  and  fhine 
throughout  his  writings  ;  which  feem  to  contain  not  on- 
ly the  moft  valuable  learning  of  Athens  and  Greece,  but 
alfo  a  treafure  of  the  moft  remote  traditions  and  early 
fcience  of  the  eaft."  Cudworth,  and  the  learned  author 
of  j4ncient  Metapkyjta,  are  likewife  ftrenuous  advocates 
for  the  Arlftotehan  dodrine  of  a  plaftic  nature  difFufed 
through  the  material  world;  (fee  Metaphysics, 
n*"  200,  201,  202.)  :  and  a  notion  very  fimilar  has  late- 
ly occurred  to  a  writer  who  does  not  appear  to  have  bor- 
rowed it  either  from  the  Lfceum  or  the  Academy, 

This  writer  is  Mr  Young,  of  whofe  aQive  fubjlance,  and 
Its  agency  in  moving  bodies,  fome  account  has  been 
given  elfewhere,  (fee  Motion).  As  a  mere  unconfci- 
ous  agent,  immaterial^  and,  as  he  expreffes  himfelf,  im- 
mental,  it  bears  a  ftriking  refemblance  to  the  plajiic  na- 
ture or  vegetable  life  of  Cudworth  :  but  the  author  holds 
it  to  be  not  only  the  principle  of  motion,  but  alfo  the 
bafs  or  fubjlratum  of  matter  itfelf ;  in  the  produftion  of 
which,  bycertain  motions,  it  maybe  faidto  be  moreftrlAly 
plajlic  than  the  hylarchical  principle,  or  visgenitrix,  of  "any 
other  philofopher  with  whofe  writings  we  have  any  ac- 
quaintance. Though  this  opinion  be  fingular,  yet  as  its 
author  is  evidently  a  man  who  thinks  for  himfelf,  unawed 
by  the  authority  of  celebrated  names,  and  as  one  great 
part  of  the  utility  of  fuch  works  as  ours  confifts  in  their 
ferving  as  indexes  to  fcience  and  literature,  we  fhall  lay 
before  our  readers  a  (hort  abftraft  of  the  reafonings  by 
which  Mr  Young  endeavours  to  fupport  his  hypothefis, 
and  we  fhall  take  the  hberty  of  remarking  upon  thofe 
reafonings  as  we  proceed. 

The  author,  after  a  fhort  Introduftion,  enters  upon  his 
work  in  a  chapter  intitled,  Analyfis  of  Matter  in  ge- 
neral. In  that  chapter  there  is  Httle  novelty.  He  treats, 
as  others  have  done,  of  primary  and  fecondary  qualities, 
and  adheres  too  clofely  to  the  language  of  Locke,  when 
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he  fays,  that  "  the  nature  of  bodies  fignlfies  the  aggre- 
gate of  all  thofe  ideas  with  which  they  furnifh  us,  and  " 
by  which  they  are  made  known,"  To  fay  the  beft  of  it, 
this  fentence  is  inaccurately  exprefled.  An  aggregate 
of  ideas  m.ay  be  occafioned  by  the  impulfe  of  bodies  on 
the  organs  of  fenfe,  but  the  effecSl  of  impiUfe  cannot  be 
that  which  impels.  We  fhould  not  have  made  this  re- 
mark, which  may  perhaps  be  deemed  captious,  were  we 
not  perfuaded  that  the  vague  and  inaccurate  ufe  of  terms 
is  the  fource  of  thofe  miftakes  into  which,  we  cannot 
help  thinking,  that  the  very  Ingenious  author  has  fome- 
times  fallen.  Having  juftly  obferved,  that  we  know  no- 
thing direftly  of  bodies  but  their  qualities,  he  proceeds 
to  inveftigate  the  nature  of  foKdity. 

"  Solidity  (he  fays)  is  the  quality  of  body  which  prin- 
cipally requires  our  notice.  It  is  that  which  fills  exten- 
fion,  and  which  refifts  other  folids,  occupying  the  place 
which  it  occupies ;  thus  making  extenfion  and  figure  real, 
and  different  from  mere  fpace  and  vacuity.  If  the  fe- 
condaiy  qualities  of  bodies,  or  their  powers,  varioufly  ta 
affeft  our  fenfes,  depend  on  their  primary  qualities,  it  is 
chiefly  on  this  of  fohdity;  which  is  therefore  the  moft 
important  of  the  primaiT-  qualities,  and  that  in  which  the 
efTence  of  body  is  by  fome  conceived  to  confift.  This 
idea  of  folidity  has  been  judged  to  be  incapable  of  any 
analyfis  ;  but  it  appears  evident  to  me  (continues  our 
author),  that  the  idea  of  folidity  may  be  refolved  into 
another  idea,  which  is  that  of  the  power  of  refifting 
within  the  extenfion  of  body.  Hence  it  becomes  unne- 
ceffaiy,  arid  even  inadmiffible,  to  fuppofe  that  folidity  in 
the  body  is  at  all  a  pattern  or  archetype  of  our  fenfation'" 

That  fohdity  in  the  body,  and  we  know  nothing  of  fo- 
lidity any  where  elfe,  is  no  pattern  of  any  fenfation  of 
ours,  is  indeed  mofl  true,  as  we  have  fhown  at  large  in 
another  place,  (fee  Metaphysics,  n^' 44  and  lyt): 
but  to  reconcile  this  with  what  our  author  alTerts  imme- 
diately afterwards,  that  "  folidity  is  no  more  in  bodies 
than  colours  and  flavours  are,  and  that  it  is  equally  with 
them  a  fenfation  and  an  idea,"  would  be  a  tafk  to  which 
our  ingenuity  is  by  no  means  equal.  He  affirms,  indeed, 
that  folidity,  as  it  is  fald  to  be  in  bodies,  is  utterly  in- 
comprehenfible  ;  that  we  can  perfeftly  comprehend  it  as 
a  fenfation  in  ourfelves,  biit  that  in  bodies  nothing  more 
is  required  than  a  power  of  aftive  refiftance  to  make  up- 
on our  fenfes  thofe  impreffions  from  v/hich  we  infer  the 
reality  of  primary  and  fecondary  qualities.  This  power  of 
refiftance,  whether  it  ought  to  be  called  aftive  or  paffive, 
we  apprehend  to  be  that  which  all  other  philofophers 
have  meant  by  the  word  folidiiy  ;  and  though  Locke, 
who  ufes  the  words  idea  and  notiun  indifcriminately,  often 
talks  of  the  idea  of  folidity,  we  believe  our  author  to  be 
the  firft  of  human  beings  v/ho  has  thought  of  treating 
folidity  as  a  fenfation  in  the  mind. 

Though  it  is  wrong  to  innovate  in  language,  wheii 
writing  on  fubjefts  which  require  much  attention,  wc 
muft,  however,  acknowledge  it  to  be  unworthy  of  in- 
quirers after  truth  to  difj^ute  about  the  proper  or  impro- 
per ufe  of  terms,  fo  long  as  the  meaning  of  him  Who 
employs  them  can  be  eafily  difcovered.  We  fhall,  there- 
fore, follow  our  author  in  his  endeavours  to  afcertain  what 
this  power  of  refiftance  is  which  is  commonly  known  by 
the  name  of  folidity.  All  power  he  juflly  holds  to  be  ac- 
tive ;  and  having,  by  an  ai-gument  (a)  of  Vv'hich  we  do 
D  I  not 
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^«  (a)  We  can  only  conceive  of  folidity  as  being  a  refiftance  of  the/^zr/j-  of  any  body,  to  a  power  which  endea- 
vours 
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Fhftlc.  not  pcrcrW*  the  force,  atterej»t^ec  to  p»nvf  that  it  h  by 
~  »  '  ail  inward  poiver^  and  not  by  its  Inerttu^  that  one  body 
prevents  another  from  ocetipying  xht  fame  ],)lace  with  it- 
fclf,  he  naturally  enough  infers  matter  to  be  eficntially 
aftive.  "  But  the  af^ivity  of  matter  is  to  be  confidered 
in  a  certain  limited  fenfe,  and  its  inertnefs  is  to  be  regard- 
ed in  another  limited  fenfe  ;  fo  that  thefe  are  coir^atible 
within  their  refpe£tive  limits.  The  adlivity  of  bodj'  may 
be  confidered  as  belonging  to  the  parts  of  a  cempound; 
its  inertia  as  the  in^ertia  formed  of  thofe  parts.  The  ac- 
tions of  the  parts  are  eveiywhere  oppofed  to  each  other, 
and  equal  ;  and  hence  refults  the  iaaftivity  of  tlw 
whole." 

Solidity  alone  of  the  primary  qualities  being  po- 
fitive,  and  peculiar  to  bodies,  and  our  author  having  re- 
folved  this  into  action  or  power,  it  follows,  by  his 
analyflt^,  that  the  essence  of  body  is  reduced  to  power 
tkewife.  But,  as  he  properly  obfei-ves,  power  is  an 
idea  of  rcfleilion^  not  acquired  by  the  fenfes,  but  fug 
^efted  by  thought 


£    28    1  P   I.  A 

may  b«  eanricd  on  ad  Infinitum^  the  only  pofitiVe  yi^m 
whlt^h  is  fuggefted  by  atoms,  or  the  parts  of  atoms,  is 
the  idea  of  a  refilUng  power.  That  this  power  of  rc. 
filtance>  which  cunftitutes  what  is  vulgarly  called  the 
folidity  of  bodies,  may  not  be  abfoluttiy  impenetrable, 
hef  attempts  to  prove,  by  fhowing  that  refiftance  doe» 
in  faft  take  place  in  cafes  where  impenetrability,  and 
even  iblidity,  are  r.ot  fuppofed  by  any  man. 

*'  Let  us  endeavour  (fays  he)  to  bring  together  two- 
like  poles  of  a  magnet,  and  we  (hall  experitnce  a  refiilancc 
to  their  approximation.  Why,  then,  may  not  a  piece  of 
iron,  which  between  our  fingers  refills  their  coming  to- 
getljer,  refill  by  an  efficacy  perfectly  fimilar,  though 
more  ftrongly  exerted  ?  If  m^netifm  were  to  a£l  upon, 
our  bodies  as  upon  iron,  we  fliould  feel  it  ;  cm:  were  mag- 
nets end<iwed  with  fenfation,  they  would  fed  that  which 
refifts  their  nearer  approach.  The  rcfifling  sxtenfion 
between  the  two  magnets  is  pemeable  to  all  the  rays  of 
light,  and  reflefting  none  is  therefore  unfeen  ;  but  it  is- 
eafy  to  conceive  that  the  fame  power  which  refills  the 


Hence  our  knowledge  of  real  ex 

xllence  in  body  mull  be  fuch  as  is  fuggefted  to  us- by  our  approach  of  the  iron  might  refift  and  reflecl  fome  rays, 

thoughts,  exercifed  about  our  fenfatious.    "  We  are  of  light.  We  fliould  then  have  a  vilible  objed  interpo- 

capable  of  afting  and  producing  changes  in  appearances  ;  fed  between  the  two  magnets,  as  we  have  before  fupoo- 


and  this  faculty,  which  we  ex^perience  t«  exifl  in  o«r 
fclves,  we  call  power.  We  are  confcious  of  ihe  exer- 
tion of  our  own  power  ;  and  therefore,  when  we  fee 
ACTION  or  CHANGE  happen  without  any  exertion  of 
ours,  we  refer  this  to  other  powers  without  us,  and  ne- 
ceffarily  conclude  the  power  to  exifl  where  the  change 
begins  or  the  action  is  exerted.  This  pwver,  then, 
referred  to  bodies,  muft  exifl  in  them,  or  it  can  exifl  no 
v/here." 

In  two  chapters,  which  might  eafily  have  been  cora- 
prefTed  into  one  not  fo  long  as  the  fhorteft  of  them,  our 
author  analyzes  atoms  or  the  primary  particles  of  matter,, 
and  ftrenuouflyoppofes  their  impenetrability.  He  allowa. 
that  there  are  atoms  of  matter  not  divifible  by  any  known- 
force  ;  but  as  thefe,  however  fmiJl,  muft  Hill  hi  concei- 
ved as  having  extenfion,  each  of  them  muft  be  compo- 
fed  of  parts  held  together  by  the  fame  power  ivhich. 
binds  together  many  atoms  in  the  fame  body.  This 
power,  indeed,  he  acknowltdges  to  operate  much-  more 
forcibly  when  It  cements  the  parts  of  a  primary  atom  than 
when  It  makes  many  atoms  cohere  in  one  inafs  ;  but  ftiU 
it  operates  in  the  fame  manner  :  and  as  tlie  Ideal  analyfis 


fed  it  might  be  a  tangible  one.  It  is  likewile  taiy  to; 
conceive  that  which  is  tangible  and  vlfible  fo  applied  to 
our  organs  of  tafting,  of  fmelling,  and  of  hearing,  a» 
to  excite  ideas  of  flavours,  odours,  and  founds.  Thu^^ 
we  fee  that  an  aftion,  in  which  no  fuppofition  of  foU* 
dity  or  impenetrability  is  involved,  may  be  conceived  to 
affume  all  the  quulitiea  of  matter,  by  only  fuppofmg  a  fa-, 
miliar  effect  extended  in  its  operation." 

This  reafoning:  is  exceedingly  ingenious,  thougli  per* 
haps  not  original ;  but  what  is  of  more  importance, 
it  does  net  approach  fo  near  to  deraonftration  as  the  au- 
thor feems  to  imagine.  If  magnets  operate  by  means 
of  a  fluid  iiTuIiig  from  them  (fee  Magnetism,,  chap. 
3.)-,  thofe  wdio  hold  the  folidity  or  impenetrability  of 
matter  will  maintain,  that  each  atom  of  the  magnetic 
fluid  is  folid  and  impenetrable.  That  we  do  not  fee  nor 
feel  thefe  atoms,  will  be  confidered  as  no  argument  that 
they  do  not  exifl ;  for  we  do  not  fee,  nor  in  a  clofe  room 
feel,  tlie  atoms  of  the  furrounding  atmofphere  ;  which 
yet  Mr  Young  will  acknowledge  to  have  a  real  exlftence,, 
and  to  be  capable  of  operating  upon  our  fenfes  of  hear- 
ing and  fmeUing.  Let  us,  however,Xuppofe,  tliat  by  this 

reafoninjj 


vours  to  feparate  them,  or  to  bring  them  nearer  together.  Now  that  which  refifts  any  power,  and  prevents  it*, 
effeft,  is  alfo  a  power.  By  refiftance,  I  merai  here  an  ailive  r-efiftanee,  fuch  as  an  anknal  can  employ  againft  an 
animal.  If  a  hoi-fe  pulls  againft  a  load,  he  draws  it  along  ;  but  if  he  draws  againft  another  horfe,,he  is  put  to  a 
jftand,  and  his  endeavour  Is  defeated.  When  any  endeavour  to  change  the  fituation  of  the  parts  of  any  folld  is  in 
iike  manner  prevented  from  taking  efFeft,  and  the  parts  retain  their  fituation,  the  fituation  has  plainly  been  prefer- 
ved  by  an  aftive  refiftance  or  power,  equivalent  to  that  which  was  fruitlefsly  exerted  on  them." 

Such  is  our  author's  reafoning  to  prove  that  matter  is  efientially  aftlve,  and  that  from  this  activity  refults  our  no- 
tion of  its  folidity  :  but  does  he  not  here  confound  folidity  with  hardnefs,  and  impenetrability  with  cohefion  ?  He 
certainly  does  ;  for  ivater  is  as  folid,  in.  tlve  proper  fenfe  of  the  word,  as  aiJamunt,,  and  the  particles  of  air  as.  the 
particles  of  iroru  The  parts  of  water  are,  indeed,  feparated  with  eafe,  and  thofe  of  adamant  with  difficulty  ;  but 
it  is  not  becaufe  the  latter  have  more  folidity  than  the  former,  but  becaufe  the  power  of  cohefion,  whatever  it  may 
be,  operates  upon  them  with  greater  force.  Solidity  is  an  attribute  of  a  whole  ;  hardnefs  and  foftnefs  refults 
from  the  cohefion  of  parts.  We  do  not  at  all  perceive  the  propriety  of  the  fimile  of  the  horfe  pulling  a  load,  and 
afterwards  pulling  againft  another  horfe.  Is  it  becaufe  both  horfes  are  adive  that  one  of  them  cannot  prevail  againft 
the  other,  and  becaufe  the  load  is  inadive  that  either  of  them  may  drag  along  a  mafs  of  iron  of  half  a  tun  weight  ? 
If  fo,  double  or  triple  the  mafs,  and  a  very  ftrange  phenomenon  will  be  the  refult  j  for  we  fhall  have  an  aftive 
whole  compounded  of  two  or  three  ii^adive  paitS;  even  though  thofie  parts  ftiould  not  be  in  contad ! 
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^l*&ic.  rtafoning  he  hns  cftablifhed  the  non-dxiftcnc«  of  every 
thing  in  the  primary  atoms  of  matter  but  adtive  powers 
cf  refiftanct,  and  let  us  ft^e  how  he  conceives  the  aiSiions 
^£  theie  powers  to  conftitute  what  gives  us  the  notion  of 
inert  and  folid  body  ;  for  that  we  have  fuch  a  notion 
cannot  be  denied. 

To  ACT  he  allows  to  be  an  attribute,  and  juftly  ob- 
fer\'e8,  tliat  we  cannot  conceive  an  attribute  to  exill  with- 
out a  fubftance.  "  But  (fays  he)  we  have  traced  all 
phenomena  to  a<SHon  as  to  a  generic  idea,  comprehend- 
ing under  it  aU  forms  of  matter  and  motion  as  fpecies  of 
that  genus.  By  this  analyfis,  that  complex  idea  we 
Have  ufuaHy  denominated  matter,  and  conlidered  as  the 
Cubilance  or  fubftmtum  to  which  motion  appertained  as 
an  attribute,  is  found  to  change  its  chani6ler,  and  to  be 
Ufelf  an  attribute  of  a  fubftance  effentially  adtive,  of 
which  one  modification  of  motion  produces  matter  and 
another  generates  motion."  The  atlion  of  this  fubftaace 
Mr  Young  determines  to  be  motion  (fee  Motion, 
n*^  1 6.)  }  and  he  proceeds  to  inquire  by  vi'hat  kind  of 
ipotion  it  produces  matter,  or  inert  and  refilling 
;iitoms. 

**  Whatever  portion  of  the  active  substance  is 
given  to  form  an  atom,  the  following  things  are  necef- 
fery  to  be  united  in  fiich  portion  of  adlive  hibftanse  : 
It  muft  in  fome  refpcA  continually  m.ove  ;  for 
©therwife  it  would  lofe  its  nature,  and  ceafe  to  be  ac- 
^ve.  2i//y,  It  muft  alfo  in  fome  other  refpetl  be  at  reft, 
for  otherwife  it  could  not  form  an  inaftive  atom,  ^(j'iyt 
It  muft  pcefen'e  unity  within  itfelf."  The  author's 
proof  of  the  firft  of  thefe  pofitions  we  have  given  eUe^ 
where.  The  fecond  he  holds  to  be  iclf-evidcnt ;  and  the 
third  he  thinks  eftablifhed  by  the  following  reafoning  ; 

Solidity  is  the  refult  of  thofe  a<?l:ious  among  tlie  parts 
of  any  whole,  whereby  the  unity  of  the  whole  is  preferved 
withia  itfelf-  Several  uncohering  things  may  be  united  by 
gn  external  bond  :  this  does  not  conftitute  thefe  one  fo- 
lid ;  it  may  be  one  bundle  :  but  if  feveral  things  cohere, 
atnd  have  a  unity  preferved  within  themfelves,.tkey  be- 
come one  folid.  An  atom  is  the  leaft  and  moft  fjmple  fo- 
Jid." 

Having  thus  proved  the  neccflity  of  thefe  three  re- 
quifites  to  the  formation  of  an  atom,  he  obferves,  that 
•*  the  two  firft  can  only  be  united  in  a  rotation  of  the 
portion  of  adlive  fubftance  about  a  centre  or  axis  at  reft. 

fuch  a  motionya/i  the  parti  fucceflively  occupy  cifftrtnt 
places  in  the  orbit  of  rotation,  and  therefore  move  ;  the 
centre  round  which  they  revolve  being  at  reft,  the  ivho/e 
portion  is  alfo  at  reft ;  and  thus  the  portion  is  at  oiice 
ipoving  and  quiefcent,  as  is  required.  The  feme  kind 
of  motion  will  alfo  fulfil  the  terms  of  the  third  requifite;: 
for  a  fubftance  having  a' revolving  motion  around  its  own 
centre,  preferves  its  unity  by  reafon  of  all  the  parts  pre- 
ferving  the  fame  relation^  to  the  centre  ;  and  further,  a 
motion  of  the  adlive  fubftance  about  a  centre  or  axis  wiU 
be  an  aftivity  in  the  fame  orbit,  which  will  a£t  upon,  and 
r/sfift  whatever  (halt  interfere  to  oppofe  its  aftivity,  or 
deftroy  the  unity  of  the  fphere,  by  diverting  the  cou;fe 
of  the  revolving  motions.  The  activity  or  motion  of  a 
portion  of  active  substance  about  a  centre  wiH, 
tiierefgre,  give  folLdity  to  fuch  portion  ;  for  it  will  give 
it  unity  and  reliftance,  and  in  a  manner  tie  together  all 
the  parts,  forming  them  into  one  mafs  about  their  com- 
mon centre  :  for  they  move  or  are  a£live  not  toivards  the 
centre,  in  which  cafe  they  would  be  loft  io  ^on-exten* 
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(ion  ;  nor  from  the  centre,  where  they  would  dilTipate  in 
boundlefs  fpace  ;  but  about  the  centre,  preferviag  the 
fame  limits  of  extenfion  :  and  being  in  this  way  atlivc, 
they  in  this  way  refift  any  other  adivky  oppofcd  to 
them,  that  is,  they  refift  any  aftion  whicl  ;  ^:ad^  to  pene- 
trate or  divide  this  fphere  of  revolving  adtiv.r/.  There- 
fore, fince  any  portion  of  a£live  fubftance  does,  by  revol- 
ving about  a  centre,  become  an  uriitt.d>  refiftlng,  and 
quiefcent  whole,  the  fmalleft  portions  of  the  active 
SUBSTANCE  which  have  fuch  motions  will  become  uisms^, 
or  make  the  fmalleft  portions  of  matter." 

Having  thus  fliown  to  his  own  fatisfatlion  how  atoms 
of  matter  are  formed,  he  next  explains  what  at  firft  he 
confefliss  may  have  appeared  a  paradox, "how  the  active 
SUBSTANCE,  retaining  its  own  nature  and  effentiid  pro- 
perties, continuing  immaterial,  unfolid,  and  aftive,  putg- 
on  at  the  fame  t'jne  the  form  of  matter,  and  becomes 
material,  folid,  and  inert.  A  fphere  of  revolving  aClive 
fubftance,  as  it  revolves  continually  about  a  centre,  and 
as  parts  of  the  fubftance,  are  confidered  as  fucceflively 
paffing  through  every  point  in  the  orbit  ;  confidered 
thus  in  its  parts,  and  in  its  motions,  it  is  active  sub- 
stance, immaterial,  and  unfolid  ;  but  the  whole  fphere,^. 
confidered  unitically,  colleftively,  and  as  quiefcent,  la- 
in this  point  of  view  a  folid  atom,  material,  and  in- 
ert." 

Such  is  the  ailive  fubftance  of  Mr  Young,  and  fuch 
his  theory  of  the  formation  of  matter.  That  he  has 
not  with  fervihty  copied  from  the  ancient«,  every  reader 
of  his  book,  who  is  not  an  abfolute  ftranger  to  Greek 
and  Roman  literature,  will  readily  acknowledge  ;  and  yet 
if  his  tlieory  be  well  founded,  he  has  difcovered  a  mid- 
dle fubftance  between  mind  and  matter,  more  properly 
p/ajiic  tlian  Ariftotlc  or  Plato,  Cudworth  or  Berkeley,, 
ever  conceived.  But  truth  compels  us  to  add,  that  tO' 
us  his  theory  appears  to  labour  under  infuperable  objec- 
tions. Tliat  there  may  be  in  the  univerfe  a  fubftance  ef- 
fentially a61:ive,  and  at  the  fame  time  not  intelligent,  iS' 
a  propofition  which  we  are  by  no-  means  indined  to  con- 
trovert. Various  phenomena,  both  in  vegetable  and 
anim.al  life,  lead  us  to  fufpcft  tliat  there  is-  fuch  a  fub- 
ftance ;  but  it  does  not  follow  that  we  are  inchned  to 
adopt  our  author's  doiStrine  refpefting  the  formation  of 
matter.  He  conceives  his  proof,  indeed,  to  be  **  in  its- 
nature  not  at  aU  imperfeft,  or  to  fail  Hi ort  of  demon- 
ftration  ;  and  if  any  one  refufe  it,  li£  thinks  it  will  be 
neceflary  for  him  to  fhow,  either  that  the  explanation 
offered  is  not  fufficient,  or  that  fome  other  explanation: 
will  ferve  equally  well." 

To  ftiow  that  the  explanation,  offared'  is  not  fufficient,., 
will  not,  we  apprehend,  be  a  very  arduous  talk  ;  but  we 
have  no  inclination  to  attempt  ourfelves  another  expla- 
nation, becaufe  we  believe  that  of  the  formation  of  mat- 
ter no  other  account  can  be  given  than  tliat  which  re- 
folves  it  into  the  Jiat  of  the  Creator.  That  it  cannot  be 
formed  by  the  motion  of  an  immaterial  fubftance  in  the 
manner  which  our  author  has  very  clearly  defcribed,, 
feems  to  be  a  truth  fo  evident  as  not  to  admit  of  proof;, 
for  if  motion  be,  as  he  defines  it,  a  change  of  place,, 
every  thing  tliat  is  moved  muft  have  the  quality  of  ex- 
tenfion.. But  all  the  parts  of  this  aftive  fubftance  which< 
are  given  to  form  an  atom,  move  round  a  centre,  and  arc 
exprefsly  faid  to  occupy  fucceflively  different  plaves  in* 
the  orbit  of  rotation.  Every  one  of  thefe  parts,  there*.- 
Jfore,  is  a»  extended  being  :  and  fince,  according  to  our, 
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^  Author,  folMity  Is  nothing  but  an  a8tvf  power  of  rejtft^ 
mccy  and  the  parts  of  this  aftive  fubftance,  in  their  ro- 
tation round  their  centre,  r/S  upon  and  rejijl  whatever 
interferes  to  oppofe  their  aftivity,  it  follows  that  each  of 
thefe  parts  is  likewife  a  folid  being.  But,  in  the  opinion 
of  Mr  Young  himfelf,  and  of  all  mankind,  whatever  is 
extended  and  folid  is  material.  This  theory,  therefore, 
exhibits  a  procefs  in  which  atoms  are  formed  of  a  fub- 
ftance, which,  though  it  is  faid  to  be  aSive,  immater'talf 
and  unfolid,  appears,  when  narrowly  infpefted,  to  be 
nothing  elfe  than  a  colleftlon  of  thofe  very  atoms  of 
\vhich  the  author  pretends  to  explain  the  formation.  Mr 
Young,  who  examines  and  very  freely  cenfures  fome  of 
the  dodrines  of  Newton  and  others,  is  too  much  a  man 
of  fcience  to  be  offended  at  us  for  ftating  objeftions  to 
a  theory  which  is  quite  new,  to  a  transformation  which 
he  himfelf  acknowledges  may  to  many  "  appear  not  on- 
ly problematical  and  difficult  to  conceive,  but  wholly 
impoffible,  and  implying  contradictions  abfolutely  and 
for  ever  irreconcileable."  Whether  this  be  a  juft  charac- 
ter of  It  our  readers  muft  determine  ;  but  if  we  did  not 
believe  the  author  to  be  a  man  of  Ingenuity,  we  fhould 
not  have  introduced  him  or  his  work  to  their  acquain- 
tance. 

Plastic  Art^  the  art  of  reprefenting  all  forts  of  fi- 
gures by  the  means  of  moulds.  Tkis  term  is  derived 
from  the  Greek  word  »Aar4)t»?,  which  fignifies  the  "  art 
of  forming,  modelling,  or  calling,  In  a  mould."  A 
mould  in  general  is  a  body  that  is  made  hollow  for  that 
purpofe.  'f'he  artift  makes  ufe  of  them  to  form  figures 
in  bronze,  lead,  gold,  filver,  or  any  other  metal  or  fu- 
lible  fubftance.  The  mould  is  made  of  clay,  ftucco,  or 
other  compofition,  and  is  hollowed  into  the  form  of  the 
figure  that  is  to  be  produced  ;  they  then  apply  the  jet, 
which  is  a  fort  of  funnel,  through  which  the  metal  is 
poured  that  is  to  form  the  figures,  and  that  is  called  run~ 
ning  the  metal  into  the  mould. 

It  is  in  this  manner,  but  with  much  praftice  and  at*- 
tention,  that  the  artift  forms,  i.  Equeftrian  and  pedcf- 
trian  ftatues  of  every  kind  ;  2.  Groups  ;  3.  Pedeftals  ; 
4.  Bafs-reliefs ;  5.  Medallions;  6.  Cannons,  mortars,  and 
other  pieces  of  artillery  ;  7.  Ornaments  of  architefture, 
as  capitals,  bafes,  &c. ;  8.  Various  forts  of  furniture,  as 
luftres,  branches,  &c.  in  every  kind  of  metal  :  and  in  the 
fame  manner  figures  arc  caft  in  ftucco,  plafter,  or  any 
other  fufible  matter.    See  Piaster  of  Paris, 

Wax  being  a  fubftance  that  is  very  eafily  put  in  fu- 
fion,  plaftlcs  make  much  ufe  of  it.  There  are  impref- 
fions  which  ?.re  highly  pleafing  in  coloured  wax,  of  me- 
dallions, baffo  and  alto  relievos,  and  of  detached  figures; 
which,  however,  are  fomewhat  brittle.  But  this  mat- 
ter has  been  carried  too  far  :  they  have  not  only  form- 
ed moulds  to  reprefent  the  likenefs  and  the  bull  of  a  li- 
ving perfon,  by  applying  the  plafter  to  the  face  itfelf, 
and  afterwards  cafting  melted  wax  into  the  mould  ;  but 
they  have  alfo  painted  that  waxen  buft  with  the  natural 
colours  of  the  face,  and  have  then  applied  glafs  eyes  and 
natural  hair ;  to  which  they  have  joined  a  ftuffed  body  and 
limbs,  with  hands  of  wax;  and  have,  laftly,  dreifed  their 
figure  in  a  real  habit  ;  and  by  thefe  means  have  produ- 
ced an  objeA  the  moft  ftiocking  and  deteftable  that  it  is 
poflible  to  conceive.  It  is  not  a  ftatue,  a  buft,  a  natural 
refeniBifence  that  they  form  ;  but  a  dead  body,  a  lifelefs 
-countenance,  a  mere  carcafe.  The  ftift"  ai;,  the  inflex- 
ible mufcles,  the  haggard  eyes  of  glafs,  all  contribute  to 
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produce  an  objeft  that  is  hideous  and  difguftfulto  every  Plaft 
man  of  tafte.    Figures  like  thefe  offend  by  affording  too nr 
exaft  an  imitation  of  nature.    In  no  one  of  the  polite 
arts  ought  imitation  ever  to  approach  fo  near  the  truth 
as  to  be  taken  for  nature  herfelf.    lUufion  muft  have  its 
bounds  ;  without  which  it  becomes  ridlculou*. 

There  is  another  invention  far  more  ingenious  and 
pleafing,  which  is  that  w^herein  M.  jLippart,  antiquary  and 
artift  at  Drefden,  has  fo  much  excelled.  He  has  found  the 
means  of  refembling,  by  indefatigable  labour,  great  ex- 
pence,  and  infinite  tafte,  that  immenfe  number  of  ftones, 
engraved  and  In  camaieu,  which  are  to  be  feen  in' the 
moft  celebrated  cabinets.  He  has  made  choice  of  thofe 
that  are  the  moft  beautiful ;  and,  with  a  pafte  of  his  own  - 
invention,  he  takes  from  thefe  ftones  an  impreflion  that 
is  furprifingly  accurate,  and  which  afterwards  become  as 
marble :  thefe  Imprefiions  he  calls  pajlu  He  then  gives 
them  a  proper  colour,  and  inclofes  each  with  a  gold 
rim  ;  and,  by  ranging  them  in  a  judicious  order,  forms 
of  them  an  admirable  fyftem.  They  are  fixed  on  pafte- 
boards,  which  form  fo  many  drawers,  and  are  then 
inclofed  In  cafes,  which  reprefent  folio  volumes,  and- 
have  titles  wrote  on  their  backs  ;  fo  that  thefe  fiftltlous 
books  may  conveniently  occtipy  a  place  in  a  library. 
Nothing  can  be  more  ingenious  than  this  invention  ; 
and,  by  means  of  It,  perfons  of  moderate  fortune  are 
enabled  to  make  a  complete  colleAIon  of  all  antiquity 
has  left  that  is  excellent  of  this  kind ;  and  thej  copies' 
are  very  little  inferior  to  the  originals. 

There  is  alfo  another  method  of  taking  the  impref- 
fions  of  camaieus,  medals,  and  coins,  which  is  as  fol- 
lows :  They  walh  or  properly  clean  the  piece  whofe  Ira- 
preffion  is  to  be  taken,  and  furround  It  with  a  border  of 
wax.  They  then  dilTolve  ifinglafs  in  water,,  and  make 
a  deco£lion  of  Itj  mixing  with  it  fome  vermilion,  to  give 
it  an  agreeable  red  colour.  They  pour  this  pafte,  when 
hot,  on  the  ftone  or  medal,  to  the  thicknefs  of  about  the 
tenth  part  of  an  Inch  ;  they  then  leave  it  expofed  to  the 
fun,"  in  a  place  free  from  duft.  After  a  few  days  thi» 
pafte  becomes  hard,  and  offers  to  the  eye  the  moft  ad- 
mirable and  faithful  reprefentatlon  of  the  medal  that  it 
Is  poffible  to  conceive :  they  are  then  carefully  placed 
in  drawers ;  and  thoufands  of  thefe  imprefiions,  which 
comprehend  many  ages,  may  be  included  in  a  fmalf 
compafs. 

The  proficients  in  plaftlcs  have  likewife  invented  the 
art  of  cafting  In  a  mould  papier  maclie  or  diffolved  pa- 
per, and  forming  it  into  figures  in  imitation  of  fculpture, 
of  ornaments  and  decorations  for  ceilings,  furniture,  &c. 
and  which  they  afterwards  paint  or  gild.  There  are, 
however,  fome  Inconveniences  attending  this  art  ;  as,' 
for  example,  the  imperfe6tions  in  the  moulds,  which 
render  the  contours  of  the  figures  inelegant,  and  give 
them  a  hf^vj  air ;  thefe  ornamehts,  moreover,  are  not 
fo  durable  as  thofe  of  bronze  or  wood,  feeing  that  in  a 
few  years  they  are  preyed  on  by  the  worm. 

The  figures  that  are  given  to  porcelain,  Delft  ware, 
&c.  belong  aifo  to  plaftics ;  for  they  ai^  formed  by 
moulds,  as  well  as  by  the  art  of  the  fculptor  and  turner; 
and  by  all  thefe  arts  united  are  made  vafes  of  every 
kind,  figures,  groups,  and  otlier  defigns,  either  for  ufe 
or  ornament. 

Fi-om  this  general  article  the  reader  is  referred  to 
FouNDERY,  Cast,  Glazing,  Porcelain,  Papier- 
MacLp  FcTTEtiYf- Dblft  H^cre. 

PLATA* 
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Plata.  PLATA,  the  name  of  a  very  great  river  of  South 
■""'V^"'  America,  running  through  the  province  of  Paraguay  ; 

whence  the  whole  country  is  fometimes  called  Plata  ; 
though  this  name  is  ufually  beftowed  only  upon  a  part 
of  Paraguay.  In  the  latter  fenfe  it  comprehends  all 
that  country  bounded  on  the  eaft  and  fouth-eaft  by  the 
Atlantic  Ocean  ;  on  the  fouth,  by  Terra  Magellanica  j 
on  the  weft,  by  Tucuman  ;  and  on  the  north,  by  the 
provinces  of  Paraguay  Proper  and  Parana.  The  great 
river  La  Plata,  from  which  the  country  has  its  name, 
was  firft  difcovered,  in  15 15,  by  Juan  Diaz  de  Solis ; 
but  denominated  La  Plata  by  Sebaftian  Gabato,  from 
the  great  quantity  of  the  precious  metals  he  procured 
from  the  adjacent  inhabitants,  imagining  it  was  the  pro- 
duce of  the  country,  though  in  fa£l  they  brought  it  from 
Peru. 

The  country  lies  between  32°  and  57"  of  fouth  la- 
titude. The  climate  is  pleafant  and  healthy.  Their 
winter  is  in  May,  June,  and  July,  when  the  nights  are 
indeed  very  cold,  but  the  days  moderately  warm  ;  the 
froft  is  neither  violent  nor  lafting,  and  the  fnows  are  ve- 
ry inconfiderable. 

The  country  confifts  moftly  of  plains  of  a  vaft  ex- 
tent, and  exceeding  rich  foil,  producing  all  forts  of  Eu- 
ropean and  American  fruits,  wheat,  maize,  cotton,  fu- 
gar,  honey,  &c.  and  abounding  with  fuch  excellent  pa- 
ftures,  that  the  beafts  brought  hither  from  Spain  are 
.  multiplied  to  fuch  a  degree,  that  they  are  all  in  com- 
mon, no  man  claiming  any  property  in  them,  but  every 
man  takes  what  he  hath  occafion  for.  The  number  of 
black  cattle,  efpeciaUy,  is  fo  prodigious,  that  many  thou- 
fends  of  them  are  killed  merely  for  their  hides,  every 
time  the  Ihips  go  for  Spain,  and  their  carcafes  left  to 
be  devoured  by  wUd  beafts  and  birds  of  prey,  which  are 
alfo  very  numerous.  Sometimes,  when  they  cannot 
Vend  their  hides,  they  will  kill  them  for  their  tongues  j 
and  thofe  who  care  not  to  be  at  the  trouble  to  fetch 
them  from  tlie  plains,  may  buy  them  for  a  trifle.  There 
is  a  curious  account  in  Lord  Anfon's  voyage  of  the 
manner  of  hunting  them  on  horfeback  ;  and  of  catching 
and  killing  them,  by  throwing  a  noofe  on  their  horns  at 
full  gallop,  the  horfes  being  trained  to  the  fport.  Horfes 
are  no  lels  numerous,  and  in  common  like  the  other 
cattle  J  fo  that  a  man  may  have  as  many  as  he  pleafes 
for  the  catching  ;  and  of  thofe  that  are  already  broke, 
©ne  may  buy  feme  of  the  beft,  and  of  the  true  Spanilh 
breed;  for  a  piece-of-eight  per  head.  Wild-fowl  alfo  is 
in  great  plenty  here  ;  partridges  in  particular  are  more 
numerous,  and  as  large  and  tame  as  our  hens,  fo  that 
one  may  kill  them  with  a  ftick.  Their  wheat  makes 
the  fineft  and  whiteft  of  bread ;  and,  in  a  word,  they 
feem  to  want  for  nothing  here,  efpecially  the  natives, 
but  fait  and  fuel.  The  former  the  Spaniards  have 
brought  to  them  from  other  parts  ;  and  the  latter  they 
fupply  .themfelves  with,  by  planting  vaft"  numbers  of 
almond,  peach,  and  other  trees,  which  require  no  other 
trouble  than  putting  the  kernels  into  the  grmtnd,  and 
by  the  next  year,  we  are.  told,  they  begin  to  bear  fruit. 
The  return  for  European  commodities  is  fo  great  here, 
that  it  almoft  exceeds  belief;  an  ordinary  two-penny 
tnife  fetching  a  crown,  and  a  gun  of  the  value  of  10  or 
12  /hillings  20  or  30  crowns,  and  fo  of  the  reft. 

The  river  Plata  rifes  in  Peril,  and  receives  a  great 
many  others  in  its  courfe ;  the  chief  of  which  is  the 
Paraguay.    The  water  of  it  is  laid  to  be  very  cleai-  and 
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fweet,  and  to  petrify  wood ;  and  contains  fuch  plenty  Pla:t««i 
and  variety  of  fifti,  that  the  people  catch  great  quan-  Pl^talea  ^ 
tities  of  them  without  any  other  inftrument  than  their       *  ' 
hands.     It  runs  moftly  to  the  fouth  and  fouth-eaft ; 
and  is  navigable  the  greater  part  of  its  courfe  by  the 
largeft  veffels,  and  full  of  delightful  iflands.    All  along 
its  banks  are  feen  the  raoft  beautiful  birds  of  all  kinds  ; 
but  it  fometimes  overfliows  the  adjacent  country  to  a 
great  extent,  and  is  infefted  by  ferpents  of  a  prodigious 
bignefs.    From  its  junftion  with  the  Paraguay  to  its 
mouth  is  above  200  leagues.  We  may  form  fome  judge- 
ment of  its  largenefs  by  the  width  of  its  mouth,  which 
is  faid  to  be  about  70  leagues.    Before  it  falls  into  the 
Paraguay  it  is  called  Panama.    See  Panama. 

PLAT^iE  (anc- geog.),  a  very  ftrong  town  of 
Bceotia,  in  its  fituation  expofed  to  the  north  wind  ( The- 
ophraftus)  ;  burnt  to  the  ground  by  Xerxes  (Herodo- 
tus, Juftinus)  ;  mentioned  much  in  the  courfe  of  the 
Perfian  war:  Famous  for  the  defeat  of  Mardonius, 
the  Perfian  general ;  and  for  the  moft  fignal  vittory  of 
the  Lacedemonians  and  other  Greeks  under  Paulanias 
the  Lacedemonian,  and  Ariftides  an  Athenian  general 
(Nepos,  Diodorus,  Plutarch);  in  memory  of  which  the 
Greeks  erefteda  temple  to  Jupiter  Eleutherius,  and  in- 
ftituted  games  which  they  called  Eleutheria  ;  and  thex  e 
they  fhow  the  tombs'  of  thofe  who  fell  in  that  battle 
(Strabo).  It  ftood  at  the  foot  of  mount  Cithjeron, 
between  that  and  Thebes  to  the  north,  on  the  road  to 
Athens  and  Megara,  and  on  the  confines  of  Attica  and 
Megaris.    Now  in  ruins. 

PLATALEA,  the  Spoonbill,  in  ornithology,  a 
genus  belonging  to  the  order  of  grallse.  The  beak  is 
plain,  and  dilates  towards  the  point  into  an  orbicular  piate 
form;  the  feet  have  three  toes,  and  are  half  palmated,  cccxcTir 
There  are  three  fpecies  diftinguiftied  by  their  colour  -: 
and  of  thefe  fpecies  there  are  three  varieties ;  two  of 
what  is  called  the  nvhtte  fpecies,  and  one  of  the  rojeate. 

I.  The  white  fpecies,  which  Linnaeus  csHH^ platalea  leu- 
corodia,  is  about  the  fize  of  a  heron,  but  jCbmewhat  fliorter 
in  the  neck  and  legs.  The  biU  is  more  than  half  a  foot 
long,  and,  like  that  of  the  reft  of  the  genus,  is  lhaped  hke 
a  fpoon  :  the  colour  of  the  bill  is  very  various,  being 
in  fome  birds  black,  in  others  brown,  and  fometimes  • 
fpotted ;  from  the  bafe  to  two-thirds  of  its  length  fe- 
veral  indentations  crofs  it,  the  rifing  parts  of  which  are  * 
of  a  dark  colour  :  the  tongue  is  fhort  and  heart-ftiaped  : 
the  irides  are  grey  :  the  flcin  of  the  lore  round  the  eyes 
and  of  th«  throat  is  bare^^and  black  :  the  plumage  is  en- 
tirely white,  though  there  have  been  fpecimens  where 
the  quills  were  tipped  with  black  :  the  legs  are  general- 
ly either  black  or  of  a  greyifh  brown  colour  ;  betweeri 
the  toes  there  is  a  membrane  connected  to  the  outer 
one  as  far  as  the  fecond,  and  to  the  inner  as  far  as  the- 
firft  joint. 

"  This  bird  (fays  Mr  Latham) -is  found  In  various 
parts  of  the  old  continent,  and  from  the  Ferro  ifles  near 
Iceland  to  the  Cape  of  Good  Hope.  It  freqtjents  the 
neighbourhood  of  the  fea ;  and  lias  been  met  with  on 
the  coafts  of  France  ;  at  Sevenhuys,  near  Leyden,  once 
in  great  plenty,  annually  breeding  in  a  wood- there. 
The  neft  is  placed  on  high  trees  near  the  fea-fide.  The 
female  lays  three  or  four  white  eggs,  powdered  with  a 
few  pale  red  fpots,  and  of  the  fize  of  thofe  of  an  hen. 
They  are  very  noify  during  breeding-time,  hke  our  rooks;  . 
are  feldom  found  high  up  the  rivers,  chiefly  frequenting  . 
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Waul^a,  the  mouths  of  them.  Their  food  is  fifh,  which  they  are 
Piatanus.  j^g^  unfrequently  to  take  from  other  birds,  in  tlw; 
^  manner  of  the  bald  eagle  ;  alfo  mufiels  and  other  fliell- 
fifli  being  found  in  greateil  numbers  where  thefe  are  plen- 
ty ;  and  they  will  alfo  devour  frogs  and  fnalces,  and  even 
grafs  and  Avteds,  which  grow  in  the  water,  as  well  as 
the  roots  of  reeds.  They  art  migratory,  retiring  to  the 
waraier  pstrts  as  the  winter  approaches,  and  are  rarely 
feen  in  England.  Their  flefh  is  faid  to  have  the  flavour  of 
a  goofe,  and  is  eaten  by  fome,  and  the  young  birds  have 
been  thought  good  food.  By  many  authors  they  are 
called  t'f/iccins." 

The  two  varieties  of  this  fpecies  are  equal  in  fize  tcj 
the  rofeate  fpecies.  The  bill  of  the  firll  is  reddilli ;  the 
plumage  mollly  white  ;  the  feathers  of  the  wings  partly 
-white  and  partly  black,  and  the  legs  reddifh.  The  plu- 
mage of  the  other  is  entirely  white,  not  excepting  even 
the  quills.  It  has  a  crefl  of  feathers  whofe  webs  are 
s-ery  loofe,  and  feparated  from  one  another  j  the  bill  is 
■of  a  rufous  grey  colour,  having  red  edges,  and  the  legs 
are  of  a  dull  pale  red.  They  both  inhabit  the  Fhtlip- 
pine  ijlitnds. 

2.  The  rofeate  fpecies,  or  pUtalea  ajaja,  h  but  a  little 
lefs  than  the  white.  The  bill  is  marked  all  round  with 
a  furrow  parallel  to  the  edge,  and  is  of  a  greyifh  white 
■colour,  fo  tranfparent  as  to  fhow  the  ramification  of  the 
blood-velTels  belonging  to  It :  the  forehead  is  of  a  w  hlti(h 
colour  between  the  bill,  and  eyes,  and  throat :  the  plu- 
mage is  a  fine  rofe-colour,  deepeft  on  the  wings :  the 
legs  are  grey  ;  the  claws  blackifh  ;  and  the  toes  have 
membranes  as  in  the  lail  fpecies.  The  variety  of  this 
fpecies  is  entirely  of  a  beautiful  red  colour,  having  a 
collar  of  black  at  the  lower  part  of  the  neck;  the  irides 
are  red.  Mr  Latham  imagines  it  is  the  rofeate  in  full 
plumage.  It  is  faid  to  be  of  a  blackifli  chefnut  the  firll 
year  ;  becomes  rofe -coloured  the  fecond,  and  of  a  deep 
fcarlet  the  third.     It  lives  on  fmall  fifh, 

3.  The  dwai-f  fpecies,  or  fylut'ika  pi^mea^  is  about 
the  fize  of  a  fparrow.  The  bill  is  black,  longer  *han 
the  head,  flat  at  the  end,  and  nearly  of  a  rhoinboidal 
form  ;  the  angles  and  top  of  the  upper  mandible  are 
white ;  the  tongue  is  fmooth ;  the  body  is  brown  above 
and  white  beneath  ;  the  quills  have  white  fliafts ;  the 
tail  is  rounded,  fliort,  and  of  a  brownifh  white  colour  ; 
the  feet  have  four  toes,  are  cloven,  and  the  claws  are 
pointed.    It  inhabits  Surinam  and  Guiana. 

PLATANUS,  the  Plane-tree;  a  genus  of  the 
polyandria  order,  belonging  to  the  monacia  clafs  of 
plants. 

Specif r.  I.  The  orlentalls,  oriental  or  eaflem  plane- 
tree,  r  fcs  with  a  very  llraight  fmooth  branching  ftem 
to  a  great  height.  It  has  palmated  leaves,  fix  or  eight 
inches  long  and  as  much  broad,  divided  into  five  large 
fegments,  having  the  fide  ones  cut  into  two  fmaller, 
green  above,  and  pale  underneath  ;  and  long  pendulous 
pedunculi,  each  fuftaining  feveral  round  heads  of  clofe- 
fitting  very  fmall  flowers;  fucceeded  by  numerous  downy 
feeds,  collefted  into  round,  rough,  hard  balls.  It  is  a 
native  of  Afia  and  many  parts  of  the  eaft,  and  grows  in 
great  plenty  in  the  Levant.  2.  The  occidentalis,  occi- 
dental, or  weftern  phue  tree,  riles  with  a  ftraight  fmooth 
ftem,  to  a  great  height,  branching  widely  round :  it  has 
lobated  leaves,  feven  or  eight  inches  long,  and  from  nine 
or  ten  to  twelve  or  fourteen  broad,  divided  into  three 
large  Icbe"?;  and  ver)'fm'.iU  fiowei-s,  collcdted  into  round 
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heads,  fucceeded  by  round  rough  balls  of  feed.  It  is  a  Phtfcr 
native  of  Virginia  and  other  parts  of  North  America  ;  ^— ^-v" 
where  it  attains  an  enormous  fize,  and  is  remarkable  for 
having  its  ftem  all  of  an  equal  girt  for  a  confideiaWe 
length  :  we  have  an  account  of  iome  trees  being  eight 
or  nine  yards  in  circumference,  and  which,  when  felled, 
afforded  20  loads  of  wood.  The  varieties  of  thefe  t\^o 
fpecies  are  tlie  Spanifli  or  middle  plane-tree,  having  !t- 
markably  large  leaves  of  three  or  five  narrower  fer- 
ments ;  and  the  mapk4eaved  plane-tree,  having  fmaller 
leaves,  fomewhat  lobated  into  five  fegments,  refemblinjg^ 
the  mapple-tree  leaf. 

All  thefe  elegant  trees  are  of  hardy  temperature, 
a*  to  profper  here  in  any  common  foil  and  expofnre  iJi 
our  open  plantations,  &c,  and  are  fome  of  the  moft  de- 
firable  trees  of  the  deciduous  tribe.  They  were  in  An- 
gular efteem  among  the  ancients  of  the  eafl;,  for  their 
extraordinary  beauty,  and  the  delightful  (hade  they  af- 
forded by  tlieir  noble  foliage.  The  leaves  commonly 
expand  in  May,  and  fall  off  early  in  autumn  ;  and  thk 
flowers  appear  in  fpring,  a  little  before  the  leaves,  being 
fucceedtd  by  feeds,  which  in  fine  feafons  frequently 
ripen  here  in  September.  Thefe  fine  trees  are  fingu- 
larly  fitted  for  all  ornamental  plantatitHis.  Their  fl:i-aight 
growth,  regular  branching  heads,  and  the  lofty  ftature 
they  attain,  together  with  the  extraordinary  breadth  of 
their  luxuriant  leaves,  render  them  extremely  defirable 
furniture  to  adorn  avenues,  lawns,  parks,  and  woods ; 
fome  difpofed  In  ranges,  fome  as  fingle  ftandards,  others 
in  clumps,  fome  in  groves,  &c.  They  are  moft  excel- 
lent for  fhade;  for  it  is  obfervable,  that  no  tree  is  bettet 
calculated  to  defend  us  from  the  heat  in  fummer,  by  itfe 
noble  fpreading  foliage,  and  to  admit  the  fun's  rays 
more  freely  in  winter,  on  account  of  the  diftance  of  its 
branches,  which  is  always  in  proportion  to  the  fize  of 
the  leaves.  They  may  alfo  be  employed  in  the  col^ 
leilion  of  foreft-trees,  in  woods,  to  grow  up  to  timber, 
in  which  cafe  they  will  alfo  prove  advantageous  in  time^ 
In  fliort,  thefe  noble  trees  claim  the  efteem  of  every  one 
concerned  In  plantations  of  every  kind  ;  but  more  par- 
ticularly in  extenfive  ones,  where  they  may  be  fo  vari- 
ouily  difpofed  as  to  have  a  charming  effeft. 

The  propagation  of  thefe  trees  is  by  feed,  layers,  and 
cuttings.  The  feeds  frequently  ripen  in  thefe  parts, 
and  are  alfo  procured  from  other  countries,  and  may  be 
obtained  of  the  nurterymen  or  feedfmen.  The  beft 
feafon  for  fowing  them  u  autumn,  if  they  can  be  then 
poffibly  procured.  Choofe  a  fomewhat  fliady  moift  foil ; 
and  having  dug  the  ground,  and  raked  it  fine,  form  it 
into  four-feet  wide  beds,  and  either  fcatter  the  fee<ii 
evenly  on  the  furface  and  rake  them  In,  or  previoufly 
with  the  back  of  a  rake  turn  the  earth  off  tlie  furface 
near  half  an  inch  deep  into  the  alleys ;  then  fow  the 
feed,  and  diredly,  with  the  rake  turned  the  proper  way, 
draw  the  earth  evenly  Over  the  feeds,  and  trim  the  fur- 
face fmooth:  many  of  the  plants  will  rife  in  fpring,  and 
probably  may  not  till  the  fpring  following.  S^'hen  they 
are  one  or  two  years  old,  plant  them  out  in  uurfery 
rows,  two  or  three  feet  afunder,  and  about  half  that  di- 
ftance In  the  hnes ;  here  to  remain  till  of  a  proper  fize 
for  final  tranfplantation.  The  method  of  propagation 
by  layers  is  very  commonly  praftifed  in  the  nurieries,  in 
default  of  feed,  and  by  which  they  moft  readily  grow  j 
for  which  purpofe,  fome  ftout  plants  for  ftools  muft  be 
planted,  which  in  a  year  after  muft  be  headed  down 
^  near 
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ttand,  near  tlie  bottom,  that  they  may  throw  out  many  fhoots 
*  *  near  the  ground,  convenient  for  laying  ;  which,  in  the 
autumn  after  theyare  produced,  layby  tor  flit-laying;  and 
by  autumn  after,  they  will  be  vs^ell  rooted,  and  form 
plants  two  or  three  feet  hiigh,  fo  may  be  feparated,  and 
planted  in  nui-fery-rows  like  the  feedlings.  All  the 
forts  will  take  tolerably  by  cutting  off  the  ftrong  young 
fhoots ;  but  the  plataniis  octidental'ts  more  freely  than 
the  oriental  kind.  Autumn  is  the  beft  feafon  :  as  foon 
as  the  leaf  falls,  choofe  ftrong  young  flioots,  and  plant 
them  in  a  moift  foil ;  many  of  them  will  grow,  and 
make  tolerable  plants  by  next  autumn.  It  (hould  be  re- 
marked, that,  in  order  to  continue  the  diftinftion  of  the 
varieties  more  effeftually,  they  (hould  be  propagated 
either  by  'ayers  or  cutting.s  :  for  when  raifed  from  feed, 
thofe  of  the  refpeftive  fpecies  generally  vary. 

PLATBAND,  in  gardening,  a  border  or  bed  of 
flowers,  along  a  wall,  or  the  fide  of  a  parterre,  frequent- 
ly edged  with  box,  &c. 

Platband  of  a  door  or  window,  is  ufed  for  the 
lintel,  where  that  is  made  fquare,  or  not  much  marked. 

PLATE,  a  term  which  denotes  a  piece  of  wrought 
filver,  fuch  as  the  ihallovvr  veflel  off  which  meat  is  eaten. 
It  is  Hkewife  ufed  by  our  fportfmen  to  eJtpreft  the  re- 
ward given  to  the  beft  horfe  at  o\ir  races. 
tfman^s  Thc  winning  a  plate  is  not  the  work  of  a  few  days 
iofiary,  ^-j^g  owner  of  the  horfe  5  but  great  care  and  prepa- 
ration is  to  be  made  for  it,  if  there  is  any  great  depen- 
dence on  the  fuccefs.  A  month  is  the  leaft  time  that 
can  be  allowed  to  draw  the  horfe's  body  clear,  and  to 
refine  his  wind  to  that  degree  of  perfeiTtion  that  is  at- 
tainable by  art. 

It  is  fii-ft  neceflaiy  to  take  an  exaft  view  of  his  body, 
whether  he  be  low  or  high  in  flefli ;  and  it  is  alfo  nccef- 
fary  to  confider  whether  he  be  dull  and  heavy,  or  briflc 
and  lively  when  abroad.  If  he  appear  dull  and  hea\'y, 
and  there  is  reafon  to  fuppofe  it  is  owing  to  too  hard 
riding,  or,  as  the  jockeys  exprefs  it,  to  fome  greafe  that 
has  been  diffolved  in  huntmg,  and  has  ttot  been  removed 
by  fcouring,  then  the  proper  remedy  is  half  an  ounce  of 
diapcnte  given  in  a  pint  of  good  fack  ;  this  will  at  once 
remove  the  caufe,  and  revive  the  creature's  fpirttfv 
After  this,  for  the  firft  Week  of  the  month,  he  is  to 
be  fed  with  oats,  bread,  and  fplit  beans ;  giving  him 
fometlmes  the  one  and  fometimes  the  other  as  he  likes 
bell ;  and  always  leaving  fome  in  the  locker,  that  he 
may  feed  at  leifure  when  he  is  left  alone.  When  the 
groom  returns  at  the  feeding-time,  whatever  is  left  of 
ihis  muft  be  removed,  and  frelh  given  ;  by  this  means  the 
creature  will  ibon  become  high-fpirited,  wanton,  and  full 
of  play.  Every  day  he  mufl  be  rode  out  an  airing,  and 
every  other  day  it  will  be  proper  to  give  him  a  little  more 
exercife ;  but  not  fo  much  as  to  make  him  fweat  too 
much.  The  beans  and  or«':s  in  this  cafe  are  to  be  piit 
into  a  bag,  and  beaten  till  the  hulls  are  ail  off,  and  then 
\vinnowed  clean  ;  and  the  bread,  inftead  of  being  chip- 
ped in  the  common  way,  is  to  have  the  cruft  clean  cut 
off.  If  the  horfe  be  in  good  flelh  and  fpirits  when  ta- 
ken up  for  its  month's  preparation,  the  diapente  muft 
be  omitted }  and  the  chief  bufinefs  will  be  to  give  him 
good  food,  and  fo  much  exercife  as  will  keep  him  in 
wind,  without  overfweating  him  or  tiring  his  fpirits. 
When  he  takes  larger  exercifes  afterwards,  towards  the 
er.d  of  the  month,  it  will  be  proper  to  have  fome  horfes 
in  the  place  to  run  againft  him.  This  will  put  him 
upon  his  mettle,  and  the  beating  them  will  give  him 
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fpirits.  This,  however,  is  to  be  cautiou^y  obferved, 
that  he  has  not  a  bloody  heat  given  him  for  <'en  days  or 
a  fortnight  before  the  plate  is  to  be  run  for ;  and  that 
the  laff  heat  that  is  given  him  the  day  before  the  race, 
muff  be  in  his  clothes :  this  will  make  him  run  with 
greatly  more  vigour,  w'hen  ftnpped  for  the  race,  and 
feehng  the  cold  wuid  on  every  part. 

In  the  fecond  week,  the  horft  fiiould  have  the  fame 
food,  and  more  exercife.  In  the  laft  fortnight,  he  muft 
have  dried  oats,  that  have  been  hulled  by  beating.  Af- 
ter this  they  are  to  be  wetted  in  a  quantity  of  whites  of 
eggs  beaten  up,  and  then  laid  o^t  in  the  fun  to  dry ; 
and  when  as  dry  as  before,  tlie  horfe  is  to  have  thern. 
This  fort  of  food  is  very  light  of  digeftion,  and  very 
good  for  the  creature's  wind.  The  beans  in  this  time 
fliould  be  giv'en  more  fparingly,  and  the  bread  fiiould 
be  made  of  three  parts  wheat  and  one  part  beans.  If 
he  (hould  become  coftive  under  this  courfe,  he  muft  then 
have  fome  ale  and  whites  of  eggs  beaten  together  ;  this 
will  cool  him,  and  keep  his  body  moift. 

In  the  laft  week  the  maffi  is  to  be  omitted,  and  bar- 
ley-\Vater  given  him  in  its  place,  every  day,  till  the  day 
before  the  race  i  he  fhould  have  his  fill  of  hay  ;  then  he 
muft  have  it  given  him  more  fparingly,  that  he  may 
have  time  to  digeft  it ;  and  in  the  morning  ©f  the  race 
day  he  milft  have  d  toaft  or  two  of  white  bread  foaked 
in  fack,  and  the  fame  juft  before  he  is  let  out  to  the 
field.  ITiis  is  an  excellent  method,  becaufe  the  two 
extremes  of  fullnefs  and  fafting  are  at  this  time  to  be 
equally  avoided ;  the  one  hurting  his  wind,  and  the 
other  occafioning  faintnefs  that  may  make  him  lofe. 
After  he  has  had  his  food,  the  litter  is  to  be  (hook  up> 
and  the  ftable  kept  quiet,  that  he  may  be  difturbed  by 
nothing  tiU  he  is  taken  out  to  run. 

PLATFORM,  in  the  military  art,  an  elevation  of 
earth,  on  which  cannon  is  placed  to  fire  on  the  enemy  j 
fuch  are  the  mounts  in  the  middle  of  curtins.  On  the 
ramparts  there  is  always  a  platform,  where  the  cannon 
are  mounted.  It  is  made  by  the  heaping  up  of  earth 
oh  the  rampart,  or  by  an  arrangement  of  madriers,  rifing 
infenfibly,  for  Uie  cannon  to  roll  on,  either  in  a  cafe- 
mate  or  on  attack  in  the  outworks.  All  practi- 
tioners are  agreed,  that  no  Ihot  can  be  depended  on» 
ilnlefs  the  piece  can  be  plaCed  on  a  folid  platform  ; 
for  if  the  platform  fliakes  with  the  firft  impulfe  of 
the  powder,  the  piece  muft  likewife  fiiake,  which  will 
alter  its  direftion,  and  render  the  ftlot  uncertain. 

Platform,  in  architedture,  is  a  row  of  beams  which 
fupport  the  timber- work  of  a  roof,  and  lie  on  the  top  of 
a  wall  where  tlie  entablature  ought  to  be  raifed. 

This  term  is  alfo  ufed  for  a  kind  of  terrace  or  broad 
fmooth  open  walk  at  the  top  of  a  building,  from  whence 
a  fair  profpeft  may  be  taken  of  the  adjacent  eountiy. 
Mente  an  edifice  is  faid  to  be  covered  with  a  platfonn, 
when  it  is  flat  at  top,  and  has  no  ridge.  Moft  of  the 
oriental  buildings  are  thus  covered,  as  were  all  thole  of 
thfe  ancients. 

Platform,  or  Orlop,  in  a  man  of  war,  a  jplace  on 
the  lower  deck,  abaft  the  main-maft,  between  it  and 
the  cockpit,  and  round  about  the  main  capftan,  where 
provifion  is  made  for  the  wounded  men  in  time  of  ac- 
tion. 

PLAT  IN  A  is  a  metallic  fubllance  lately  difcovered. 
The  name,  which  has  an  allufion  to  its  colour,  is  a  di- 
minutive oiF  plata,  and  fignifies  "  httle  filver."  Fron* 
its  great  fpecific  gravity,  and  other  rcfemblances  whi«;h 
E  it 
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It  has  to  gold,  it  has  been  called  or  blane,  or  iwhile  gold; 
from  its  refraftory  nature,  diabolus  metallorum ;  from  fome 
doubts  entertained  of  its  charafter  as  a  metal,  yuflw  bianco, 
<whtte  jack,  white  rogue,  or  luhite  mock  metal.  It  lias  alfo 
received  the  appellation  of  the  eighth  metal ;  and,  pro- 
bably from  fome  diftrift  which  affords  it,  has  gotten 
the  name  of  plaiina  del  Pinto. 

The  firft  in  Europe  who  mentioned  it  by  its  prefent 
name  was  Don  Antonio  Ulloa,  a  Spanifh  mathemati- 
cian, who  in  1735  accompanied  the  French  academi- 
cians that  were  fent  by  their  fovereign  to  determine  the 
figure  of  the  earth  by  meafuring  a  degree  of  the  meri- 
dian in  Peru.  In  the  relation  of  his  voyage,  which 
was  publifhed  at  Madrid  in  1748,  he  fays,  that  the 
golden  mines  in  the  territory  of  Choco  had  been  aban- 
doned on  account  of  platina ;  which  he  reprefents  as  a 
hard  ftone  not  eafily  bi'oken  by  a  blow  on  the  anvil, 
which  could  not  be  fubdued 'by  calcination,  and  from 
wliich  the  gold  could  not  be  extrafted  without  much 
labour,  much  expence,  and  great  difficulty. 

The  particular  places  of  Choco  where  it  is  found  are 
Novita  and  Citara  ;  but  in  what  quantity  it  is  there  to 
be  met  with  is  not  afcertained.  The  miners,  difcover- 
ing  at  an  early  period  that  it  was  a  metal,  had  begun 
to  employ  it  in  adulterating  their  gold ;  and  the  court 
cf  Spain,  it  is  faid,  dreading  the  confequences,  took 
nieafures  not  only  to  prevent  its  exportation,  but  partly 
to  conceal  the  knowledge  of  it  from  the  world.  It  is 
reported  in  the  Chemical  Annals  for  July  1792,  that 
when  the  gold  is  brought  from  Choco  to  be  coined  in 
the  two  mints  of  Santa-fe,  in  that  of  Bogota  and  Po- 
payan,  the  gold  undergoes  a  new  examination,  the  pla- 
tina that  remains  is  carefully  feparated,  and  being  given 
to  officers  appointed -by  the  king,  they,  as  foon  as  a 
certain  quantity  is  collefted,  cany  it  away,  and  before 
wltnelfes  throw  it  into  the  river  Bogota,  at  two  leagues 
diftance  from  Santa-fe,  or  into  the  Cauca,  about  one 
league  diftant  from  Popayan. 

in.  the  Phyfical  Journals  for  November  1 785  we  are 
told,  that  the  primitive  mines  which  produced  it  haVe 
not  yet  been  difcovered  in  any  part  of  the  globe,  and 
that  thofe  which  furnifti  it  at  prefent  are  of  the  fecon- 
dary  kind,  being  ftrata  of  loofe  earth  wafhed  down  from 
the  higher  grounds.  In  thefe  ftrata  the  particles  are  re- 
ported to  be  from  the  fize  of  a"  millet  feed  to  that  of  a 
pea.  The  author  of  the  account  fays,  that  he  had  fome 
pieces  which  weighed  from  15  to  20  grains  ;  and  addsj 
that  on  trying  fome  of  them  between  fteel  rollers  in  the 
prefence  of  Meffrs  Darcet  and  Tillet  at  Paris,  they 
■were  perfeftly  laminated.  He  fays  alfo,  that  a  native 
piece  of  platina  was  found  nearly  of  a  fquare  figure,  and 
ahnoft  as  large  as  a  pigeon's  egg,  which  was  depo- 
lited  in  the  Royal  Society  of  Bifcay.  M.  de  Buffon, 
however,  fays  exprefsly,  that  "  a  perfon  of  credit  had 
aflured  him  that  platina  is  fometimes  found  in  large 
malfes ;  and  that  he  had  feen  a  lump  of  it  weighing  no 
lefs  than  20  lib.  whicb  had  not  been  melted,  but  taken 
in  that  ftate  out  of  the  mine."  As  to  the  fmall  particles, 
they  are  of  a  whiter  colour  than  iron,  with  a  fmooth 
furface.  Their  figure  is  generally  of  an  oblong  form, 
very  flat,  rounded  in  the  edge,  and  has  been  afcribed 
to  the  hammering  of  the  mills  in  which  the  gold  is  amal- 
gamated. 

The  heterogeneous  fubftances  with  which  the  platina 
Is  generally  mixed  <ye  particles  ©f  gold,  grains  of  quartz 


or  ciyftal,  fome  fand  of  a  brownifh  hue,  and  fome  duR  of  Plat.'n 
a  dark  colour  obedient  to  the  magnet,  and  which  feeins  ^"  ' 
to  be  fragments  of  other  irregular  dark-coloui-ed  particles, 
which  refemble  pieces  of  emeiy  or  loadftone,  Dr  Ingen- 
houf/.,  however,  fays,  that  eveiy  particle  even  of  fome  fine 
platina  which  ho  examined  obeyed  the  magnet  more  or 
lefs,  excepting  fome  that  were  tranfparent  and  ftony  ; 
and  that  thefe  were  all  magnets  in  themfelves,  or  that 
each  of  thefe  particles  had  two  poles,  which  he  could 
change  at  pleafure  by  magnetic  bars.  In  about  72 
pounds  weight  of  platina  which  was  brought  from  Spa- 
nifh  America,  M.  Magellan  found  not  only  a  large 
quantity  of  ferruginous  fand,  but  many  pieces  of  vege- 
table ftalks,  a  number  of  feeds*  and  fome  very  fmall  red 
ciyftals  like  rubies.  Thefe  cryftals  being  f.nt  to  M» 
Achard  of  Berlin,  he  tried  them  as  far  as  their  minute- 
nefs  and  fmall  quantity  would  permit,  and  at  lall  con- 
cluded that  they  really  were  rubies.  As  for  the  mer- 
curial globules  which  are  fometimes  intermixed  with  the 
particles  of  platina,  they  ,are  .  entirely  foreign  to  its 
mines.  They  are  now  generally  thought  to  be  part  of 
the  mercury  that  has  been  employed  in  amalgamation  ; 
and  which  could  not  be  brought  from  a  place  lefs  diftant 
than  Guancavelica,  about  900  mifes  from  the  province 
of  Choco  where  the  platina  is  found. 

This  metal,  though  not  under  its  prefent  name,  which 
was  firft  mentioned  by  Don  Ulloa,  has  perha^-s  been 
known  in  Europe  fince  1741.  At  that  period  Charles 
Wood  found  in  Jamaicafome  platina  which  was  brought 
from  Carthajrena.  He  even  made  fome  chemical  trials 
of  it.  Among  others,  he  attempted  to  cupel  it ;  and 
obferves,  in  the  account  which  he  gave  of  it  in  1 749,  that 
the  Spaniards  had  a  method  of  cafting  it  into  different 
forts  of  toys,  which  are  common  enough  in  the  Spanifh 
Weft  Indies.  It  was  probably,  too,  imported  into 
Spain  foon  after  its  difcovery  in  America.  It  is  faid 
that  Rudenfchoel  carried  fome  of  it  from  Spain  to 
Stockholm  in  1 745  ;  and  the  firft  important  fet  of  ex- 
periments that  appeared  on  the  fubjeft  were  thofe  of 
Scheffer,  one  of  the  members  of  the  Swedifli  Academy. 
They  were  publiflied  in  1752  ;  and  gave  this  informa- 
tion, that  platina  is  eafily  fufible  with  arfenic,  but  when 
alone  remains  unchanged  by  the  moft  violent  heat  of  the 
furnace.  Two  years  after  Dr  Lewis  pubhfhed  fome 
papers  concerning  this  metal  in  the  Royal  Philofophical 
Tranfaftlons  of  London.  This  eminent  cheniift,  in  the 
courfe  of  his  experiments,  had  examined  it  both  in  the 
dry  and  the  wet  way  ;  difcovered  a  number  of  its  relative 
affinities;  mixed  it  in  different  proportions  with  different 
raetals ;  and  had  fufed  it  with  arfenic,  though  he  did 
not  aftenvards  attempt  to  feparate  them.  . 

In  1757  Margraaf  publifhed  feveral  very  interefting 
obfervatlons  about  the  method  of  feparating  it  from  the 
iron  which  always  accompanies  it. 

In  1758  and  1763  Macquer  and  Beaume  made  upon  See  Che 
it  a  considerable  number  of  experiments  together,  and 
formed  of  it  at  laft  a  concave  mirror.  ^  ' 

And  it  was  in  1780  that  the  Joumaux  de  Phyjique 
gave  an  account  of  the  labours  of  Bergman  on  the  fame 
fubjecl. 

The  platina  of  which  the  toys  w£re  made  in  the  Spa-7i,'rf.n0 
nifh  Weft  Indies  was  found  by  Dr  Lewis  to  be  always— 1347 
mixed  with  fome  other  metals.    What  thefe  particular 
mixtures  were  is  not  well  known  ;  but  many  of  the  al- 
lays formed  by  Dr  Lewis  himfelf  have  promifed  tq  b<i 
4.  both 
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^tina.  botTi  ornamental  and  nfeful.    He  found  that  platina, 
which  is  r  of  the  whole  mafs,  will  render  gold  no  paler 
than  a  guinea,  which  contains  only  A  of  filver.  He 
found  that  copper  was  much  improved  by  allaying  it 
with  platina  in  certain  proportions  ;  and  that  equal  parts 
of  platina  and  brafs  formed  a  compound  not  fubjed  to 
tarnifh,  and  which  might  be  employed  with  great  ad- 
Vantage  for  the  fpecvdums  of  telelcopes. 
•  Beildes  allaying  it  with  the  different  metals,  it  was  an 
objeft  equally'  interefting  to  the  chemills  and  fociety 
that  platina  (hould  be  obtained  pure  and  unmixed  ;  and 
that  means  ftould  be  contrived  to  render  it  fufible,  mal- 
leable,  and  duftile.     We  are  now  to  fee  wh-at  the 
diemifts  have  done  to  accomplifh  thefe  ends.  They 
readily  faw  that  it  would  be  neceffary,  in  the  firll  place, 
to  brinfT  it  to  a  ilate  of  ultimate  diviiion,  and  that  this 
fhould  be  tried  in  one  or  other  of  thefe  two  ways  ;  by 
dilTolving  it  in  acids,  or  by  fufing  it  along  with  fome 
other  metal ;  for  by  itfelf  it  had  hitherto  proved  abfo- 
iutely  unfufible,  except  when  expofed  to  the  focus  of  a 
large'  burning  glafs,  or  the  kindled  Itream  of  dephlo- 
gifticated  or  vital  air.    Among  the  methods  which  they 
employed  to  feparate  it  from  gold,  the  principal  were 
the  following  :   The  firft  was  by  uniting  the  mixture  of 
platina  and  gold  with  mercur}',  and  grinding  the  amal- 
gam for  a  confiderable  time  with  water  ;  in  which  pro- 
cefs  the  platina  was  gradually  thrown  out,  and  the  gold 
retained  by  the  quickfilver.    Another  method  was  by 
mixing  a  few  drops  of  afolution  of  platina  with  above  a 
hundred  times  the  quantity  of  a  folution  of  gold,  and 
gradually  adding  a  pure  fixed  alkaline  fait  as  long  as  it 
occafioned  any  effervefcence  or  precipitation.    The  re- 
maining Hquor  in  this  cafe  was  fo  yellow,  that  it  has 
been  judged  the  platina  would  difcover  itfelf,  though 
its  proportion  had  been  lefs  than  a  thoufandth  part  of 
that  of  gold.    A  third  mode  of  feparating  platina  and 
gold  was  that  of  precipitation,  by  means  of  mineral 
fixed  alkali ;  for  when  this  alkali  is  mixed  with  a  folu- 
tion of  gold  containing  platina,  the  gold  alone  is  preci- 
pitated, and  all  the  platina  remains  dilfolved.  Another 
■method  was  by  precipitation  of  the  platina  with  fal  am- 
moniac.   For  this  purpofe,  to  a  folution  of  the  metal  in 
aqua  regia  a  fmall  quantity  of  the  folution  of  fal  ammo- 
^  niac  in  water  was  added  ;  and  if  the  gold  contained  any 
platina,  the  liquor  inftantly  grew  turbid,  and  a  fine 
yellow  or  reddiib  precipitate  quickly  fell  to  Uie  bottom  ; 
if  the  gold  was  pure,  no  precipitation  or  change  of 
tranfparency  enfued.  The  fifth  method  of  feparation  was 
by  means  of  inflammable  liquors.    The  compound  to  b« 
examined  was  diffolved  in  aqua  regia :  the  folution 
mingled  with  twice  its  quantity  or  more  of  reftified 
fpirit  of  wine,  and  the  mixture  fuffered  to  lland  for 
fome  days  in  a  glafs  (lightly  covered,  the  gold  rofe  to 
the  furface,  leaving  the  pkitina  diflblved.  Otherwife, 
to  the  folution  of  the  metal  in  aqua  regia  about  half  its 
quantity  of  any  colourlefs  effential  oil  was  added  :  the 
two  were  fhaken  well  together,  and  fuffered  to  reft; 
upon  which  the  oil  rofe  immediately '  to  the  furface, 
carrying  the  gold  with  it,  and  leaving  the  platina  dif- 
folved in  the  acid  under  it.    Or,  the  gold  was  taken  iip 
ftxll  more  readily  and  more  peifeftly  by  ether,  or  the 
etherial  fpirit  of  wine.    But,  after  all,  the  moft  effec- 
tual and  advantageous  method- of  feparating  platrna  from 
gold  was  founded  on  a  property  which  gold  has,  and 
fxot  platina,  of  being  eapable  of  precipitation  from  aq;ta 
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regia  by  martial  vitriol ;  and  upon  a  property  whIcK  Platina. 
platina  has,  and  not  gold,  of  being  capable  of  precipk- v  ' 
tatlon  from  aqua  regia  by  fal  ammoniac.  When  there- 
fore we  would  difcover  if  gold  be  allayed  with  platina, 
let  it  be  diffolved  in  aqua  regia ;  and  to  this  fohition, 
which  will  contain  both  metals,  let  fome  fal  ammoniac 
diffolved  in  water  be  added  ;  upon  which  the  platina 
will  be  precipitated  in  form  of  a  brick-coloured  fedi- 
ment.  .  If,  on  the  other  fide,  we  wo\ild  know  if  platina 
contain  any  gold,  let  this  platina  be  diffolved  in  aqua 
regia,  and  to  the  folution  add  a  folution  of  martial  vi. 
triol  in  water ;  upon  which  the  liquor  will  become  tm-j 
bid,  and  the  gold  wiU  form  a  precipitate  which  may  be 
eafily  feparated  by  decanting,  and  filtrating  the  liquor. 
This  property  wliich  platina  poffeffes  of  being  precipi- 
tated by  martial  vitiiol  was  firil  difcovered  by  M.  Schef- 
fer. 

With  refpeft  to  the  iron  coniained  among  the  platina, 
M.  de  Builon  feparated,  by  means  of  a  magnet,  fix  parts 
out  of  feven  of  a  parcel  of  platina.  He  diftinguiffied 
two  different  matters  in  platina  ;  of  which  one  was 
black,  friable,  and  attra£lable  by  magnets ;  and  the 
other  confifted  of  larger  grains,  was  of  a  livid  white  or 
yellowifli  colour,  much  lefs  attraftable,  and  was  exten- 
fible.  Between  thefe  two  different  matters  were  many 
intermediate  particles,  fome  partaking  more  of  the  for- 
mer, and  fome  of  the  latter.  He  thought  that  the  black 
matter  was  chiefly  iron  ;  and  fays,  that  he  had  obfei"- 
ved  a  fimilar  black  powder  in  many  ores  of  iron. 

M.  Morveau  found,  that  a  Pi-uffrin  blue  could  be 
obtained  from  the  black  part  of  the  platina,  by  pouring 
upon  it  fpirit  of  nitre,  and  afterwards  adding  to  the  fo- 
lution diluted  fome  phlogifticated  alkali ;  and  that  the 
particles  of  platina  v.'hich  could  not  be  attraAcd  by  mag- 
nets, did  not  by  this  niethod  fiiow  any  fign  of  their-con- 
taining  iron. 

But  the  moft  important  difcovery  concerning  the  fe- 
paration of  platina  from  other  metals  was  a  method  of 
melting  it,  by  which  it  became  a  perfeft  metal,  malle- 
able, and  denfer  than  gold.  It  was  in  1773  '^"'^  ^774 
that  M.  de  Lifle  effefted  this,  by  diffolving  crude  platina 
in  aqua  regia,  precipitating  it  from  the  acid  menftruum 
by  fal  ammoniac,  and  by  fuling  this  precipitate,  without 
addition,  in  a  double  crucible,  expofed  to  the  intenfe 
heat  of  a  forge-fire  excited  by  double  bellows.  M.  Mor- 
veau has  repeated  the  experiment,  and  found  that  he 
could  melt  the  precipitate  with  feveral  fluxes  ;  he  found 
likewife  that  by  means  of  white  glafs,  borax,  and  char- 
coal, he  could  melt  even  crude  platina,  and  could  allay 
together  platina  and  fteel  in  various  proportions. 

de  Sickengen  was  the  inventor  of  another  method  : 
he  diffolved  his  platina  in  aqua  regia,  and  precipitated 
the  iron  by  the  pruffiate  of  potafs.  In  evaporating  this 
liquor  he  obtained  fmall  oftaedral  cryftals  of  the  colour 
of  rubies  ;  which,  being  expofed  to  a  ftrong  heat,  yield- 
ed a  metal  which  bore  eafily  the  ftroke  of  the  hammer, 
which  could  be  readily  drawn  into  wire,  and  was  ex- 
tremely malleable. 

In  attempting  to  refine  platina  by  the  dry  way,  cu- 
pellation  was  a  method  to  which  the  chemifts  early  had 
recourfe  ;  but,  notwithftanding  their  utmoft  endeavours, 
it  has  not  been  attended  with  all  the  fuccefs  which  could 
have  been  wiftied.  It  was  found  that  the  fcorification 
proceeded  as  well  at  the  beginning  of  the  operation,  as 
when  gold  and  filver  are  cupelled :  but  tlie  cupellation 
E  2  after- 
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aiterwards  became  more  and  more  difficult  j  becaufe,  as 
the  qaantity  of  lead  diminifhed,  the  matter  became  lefs 
and  lei's  fuhble,  and  at  laft  ceaied  to  be  fluid,  notwith- 
jtanding  the  moft  violent  heat ;  and  alfo  becaufe,  when 
the  quantity  of  platina  was  greater  than  that  of  the  lead, 
this  latter  metal  was  protefted,  and  not  converted  into 
litharge.  Hence  the  reguliis  obtained  was  always  dark- 
coloured,  rough,  adhering  to  the  cupel,  brittle,  and 
weighing  more  than  tho  platina  originally  employed, 
from  the  kad  wliich  remained  united  wath  it.  Meff.  Mac- 
quer  and  Bcaume  appear  neverthclefs  to  have  carried 
this  experiment  farther  :  they  kept  the  matter  expofed 
to  a  violent  fire  during  a  longer  time  ;  that  is,  about  50 
hours  fuccefiively  ;  and  therefore,  although  their  platina 
was  tarnlfhed  and  rough  on  its  fiuface,  it  was  internally 
white  and  fhining,  ealily  feparable  from  the  cupel,  and 
a  Kttle  diminifhed  in  weight  ;  a  certain  proof  that  no 
lead  remained  in  it.  This  platina  was  alfo  dudlile,  and 
capable  of  extenfion  under  the  hammer. 

Cupellation,  therefore,  though  not  the  bell,  is  at  leali 
a  certain  method  of  applying  platina  to  ufe,  and  of  for- 
ming it  into  utenfils. 

What  has  been  thought  a  preferable  method,  is  firft 
to  fufe  the  platina  with  arfenic,  and  afterwards  diffipate 
this  laft  metal  by  a  ftrong  heat  :  'by  this  means  Achard 
and  Rochon  were  able  to  obtain  a  pure  platina  ;  of  which 
the  foi'mer  made  fome  fmall  crucibles,  and  the  latter,  by 
allaying  it  with  copper  and  tin,  fome  large  minors  for 
reflefting  telefcopes. 

Jcanety  of  Paris  has  gone  ftill  farther  :  befides  fnuff- 
boxes,  watch-chains,  and  a  coffee-pot  of  platina  prepa- 
red by  this  artift,  the  world  has  feen  a  lens  weighing  fix 
pounds,  a  ball  weighing  nine,  and  two  bars  1 9  feet  long, 
and  weighing  no  lefs  than  1 1  pounds,  each.  This  gentle- 
man has  the  merit  of  being  the  firft  who  wrought 
this  metal  in  the  great  way.  The  method  he  employ- 
ed was  far  from  being  new  ;  it  had  been  fuggefted  by 
ScheflFer,  by  WiUis,  by  Margraaf,  and  was  aftei-wards 
praftifed  by  Achard,  Morveau,  and  a  great  m.any  others, 
but  who  always  prepared  it  in  very  fmall  quantities.  In 
the  Chemical  Annals  for  July  1792,  the  following  ac- 
count of  it  is"  given  by  hirafelf. 

The  platina  is  firft  pounded  in  water  to  difengage  it 
from  the  ferruginous  and  other  heterogeneous  particles 
tl^at  are  mixed  with  it.  "  This  being  done,  I  take  (fays 
he)  one  pound  and  a  half  of  platina,  two  pounds  of 
^yhite  arfenic  in  powder,  and  one  pound  of  purified 
potaffi.  I  mix  the  whole  :  I  put  a  crucible  in  the  fire 
capable  of  containing  about  20  pounds;  when  my  furnace 
and  crucible  are  well  heated,!  throw  into  the  crucible  one 
third  of  the  mixture,  and  appty  a  good  heat ;  I  then 
add  a  fccond  quantity  and  a  third,  and  fo  on,  always  ta- 
king care  at  every  time  to  mix  the  whole  with  a  rod 
of  platina.  I  give  now  a  confiderable  force  to  the  fire  ; 
and  when  I  am  certain  that  the  whole  is  completely  in 
a  ftate  of  fufion,  I  witridraw  my  crucible  and  leave  it 
to  cool.  After  breaking  it,  I  find  a  button  that  is  well 
formed  and  attraftable  by  the  magnet.  I  bruife  this 
button  into  fmall  pieces,  and  fufe  it  a  fecond  time  in  the 
farn.e  manner  :  if  this  fecond  fufion,  which  it  generally 
is,  be  not  fufficient  to  effeft  the  feparation  of  the  iron 
from  the  platina,  I  fufe  it  a  third  time ;  but  if  I  be 
obliged  to  do  it  a  third  time,  I  always  put  two  buttons 
together,  to  fave  at  once  a  crucible  and  charcoal. 

Thia  firft  optration  being  finifhed,  I  tikQ  a  crucible 
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with  a  flat  bottom  and  of  a  circumference  to  give  to  the  Phth 
button  about  tiirce  inches  and  a  quarter  in  diameter.  — v 
I  make  this  crucible  red  hot,  and  throw  into  it  one 
pound  and  a  half  of  the  platina  which  has  been  already 
fufed  with  the  arfenic  after  it  v/aa  broken  into  fmall 
pieces ;  to  this  I  add  a  quantity  of  arfenic  of  the  fame 
weight,  and  about  half  a  pound  of  refined  potafli.  I  give 
to  the  fire  a  confiderable  force ;  and  when  I  am  certain  that 
the  whole  is  completely  in  a  ftate  of  fiijion,  i  withdraw 
my  crucible  and  leave  it  to  cool,  taking  care  always  to. 
place  it  horizontally,  that  the  button  may  be  of  an  e- 
qual  thicknefe.  After  breaking  the  crucible,  1  find  a  but- 
ton clear  and  lonoious,  and  weighing  commonly  about 
I  pound  and  1 1  ounces.  I  have  remarked,  that  in  pro- 
portion to  the  qu;;ntity  of  arfenic  combined  with  the 
platina,  the  purification  always  fiicceeds  v.ith  the  more 
or  leia  prompt ncfs  and  eafe  ;  and  the  greater  the  propor- 
tion fo  much  the  better.  In  this  ftate  I.put  my  button 
into  a  furnace  under  a  muffle,  which  ought  not  to  be 
higtier  than  the  edge  of  the  button  l)';ng  on  its  fiat  fide, 
and  inchning  a  httle  to  tiie  Wcills  of  the  muffle.  In  this, 
m.anner  I  place  three  buttons  on  each  fide  of  the  mufile^ 
and  apply  fire  to  my  furnace,  that  the  mufiie  m-dy  be 
equally  heated  throughout:  as  foon  as  the  buttons  be* 
gin  to  evaporate  I  Ihut  the  doors  of  m-/  iurnace,  that 
the  heat  maybe  kept  up  to  the  fame  degree  ;  this  ought 
always  to  be  carefully  attended  to  even  to  tha  end  o£ 
the  operation,  for  even  a  temporavy  excefs  of  heat- 
might  fpoil  the  whole  of  ray  pail  operations  and  render 
them  abortive.  I  caufe  my  buttons  to  volaiiiize  dunng 
fix  hours,  always  taking  care  to  change  their  fituation^ 
that  every  part  may  receive  aa  equal  portion  of  h^t  i. 
I  then  put  them  iu  common  oil,  and  for  a  like  time 
keep  thtm  in  a  fire  fufiicient  to  diffipate  the  oil  in  fraoke^ 
I  continue  this  opemtion  as  long  as  the  button  emits 
vapours  ;  and  wheu  the  evaporation  has  eeafed  I  pufli> 
the  fire  as  far  as  it  will  go  by  means  of  the  oil..  Thefe 
arfenical  vapours  have  a  bright  fhining  metallic  appear- 
ance,whicli  I  never  can  obtjain  any  other  way,  and  with- 
out which  I  have  never  been  able  to  vender  platina  per- 
ftdlly  malleable. 

"  If  thefe  fteps  which  aa  e  here  pointed  out  be  proper- 
ly followed,  the  operation  lafts  only  eight  days.  My 
buttons  are  then  thrown  into  the  nitrous  acid,  and  af- 
terwards boiled  in  diftilled  water,  till  no  part  of  the  acid 
remains  witb  them  ;  I  now  heap  them  together  one  above 
another,  apply  the  ftrongcft  polTibk  lieat,  and  beat  thenx 
with  a  hammer,  taliing  always  care  at  the  firft  heat  tck 
make  them  red  hot  in  the  crucible,  th«t  no  foreign  bo- 
dies may  mix  with  them,  as  before  this  compreffion  they 
are  only  fo  many  Ipongy  mafles.  I  afterwards  heat, 
them  in  a  naked  ftate  f /es  chavje  a  nud);  and  bringing 
them  to  a  fquare  form,  I  hammer  them  on  all  fides  for 
a  ftiorter  or  longer  time  according  to  their  bulk." 

Such  is  the  piocefs  obferved  by  Jeanety  in  fufing  pla- 
tioa  ;  but  he-thinks  that  the  working  of  this  mtfcil  is- 
fufceptible  of  ftill  greater  improvement.  In  1788  it 
was  accordingly  prcpofed  by  feme  of  the  French  che- 
mifts  to  fufe  platina  by  mixing  it  with  charcoal  and 
phofphoric  glals,  and  afterwards  to  expofe  the  phof- 
phure  of  platina  to  a  heat  fufficient  to  volatilize  and  dif- 
fipate the  phofphoiiis.  This  method  fucceeded  remarkably 
w^ell  with  M.  Pelletier  ;  but,  befides  being  tedious,  it  is 
difficult  to  feparate  the  laft  portions  of  the  phofphorus  j 
and  as  ti^efe  operations  are  always  coftly,  there  are  few 

artifts 
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^latJr.a,  artifts  who  are  willing  to  undertake  them.     M.  de    former  of  thefe  conlifts  of  tin  aloii^,  the  latter  ge-  Pkting, 
lating.   Morveau  has  alfo  fufed  platliia  with  his  vitreous  flux,    nerally  of  three  parts  of  lilver  and  one  of  brafs.    When     ^^^^f '  j 
made  of  pounded  glafs,  borax,  and  charcoal :  and  Beau-    a  buckle,  for  iulhince,  is  to  be  plated  by  means  of  the       '  '  - 
me  has  advifed  to  fiife  it  with  a  flight  addition  of  lead,    foft  folder,  the  ring,  before  it  is  bent,  is  firft  tinned, 
bifmiith,  antimony,  or  arfenic,  and  by  keeping  the  alloy    and  then  the  filver- plate  is  gently  hammered  upon  it, 
in  the  fire  a  long  time  to  difllpate  the  metals  which  have    the  hammer  employed  being  always  covered  with  a 
facilitated  the  fufion.    Platina  may  likewife  be  fufed    piece  of  cloth.    The  filver  no.v  forms,  as  it  were,  a 
with  a  metal  foluble  in  an  acid  :  the  mixture  being  ptil-    mould  to  the  ring,  and  whatever  of  it  is  not  inter^ded 
verized,  the  alloyed  metal  may  be  dilTolved,  and  the    to  be  ufed  is  cut  off.    This  mould  is  faflened  to  the 
powder  of  platina  may  then  be  fufed  with  the  flux  of   ring  of  the  buckle  by  two  or  tliree  cramps  of  fmall  iron- 
De  Moi-vcau  ;  or,  inllead  of  uiing  a  foluble  metal,  a  cal-    wire  ;  after  which  the  buckle,  with  the  plated  fide 
cinable  metal  may  be  emj)loyed,  and  heated  as  be-    undermolt,  is  laid  upon  a  plate  of  iron  fufficlently  hot 
haftal.  foref.  to  melt  the  tin,  but  not  the  filver.    The  buckle  is  then 

The  colour  of  platina,  when  properly  refined,  is  fome-  covered  with  powdered  refin  or  anointed  with  turpen- 
thing  between  tliat  of  iron  and  filver  ;  it  has  no  fmcll,  and  tine ;  and  left  there  fliould  be  a  deficiency  of  tin,  a 
is  the  heavieft  body  yet  known  in  nature.  According  to  fmall  portion  of  rolled  tin  is  likewife  melted  on  it.  The 
Mr  Kirwan  its  fpecific  giavity  is  to  that  of  water  as  23  buckle  is  now  taken  off  with  a  tongs,  and  commonly 
to  1.  It  may  likewife  be  faid  to  be  the  moft  durable  of  all  laid  on  a  bed  of  fand,  where  the  plate  and  the  ring, 
tlie  metals  :  it  is  harder  than  iron ;  it  undergoes  no  altera-  while  the  folder  is  yet  in  a  ft:ate  of  fufion,  are  more 
tion  in  the  air,  and  fire  alone  does  not  even  appear  to  pof-  clofely  comprefled  by  a  fmart  ilroke  with  a  block  o£- 
fefs  the  power  of  clianging  it ;  for  which  reafon  it  forms  wood.  The  buckle  is  afterwards  bent  jlnd  finiflied. 
the  bell  of  all  crucibles  that  have  yet  been  invented.  It  Sometimes  the  melted  tin  is  poured  into  the  filver 
rcfifts  the  atlion  of  acids,  alkalis,  and  fulphurs  :  it  may  mould,  which  has  been  previoufly  rubbed  over  with 
be  rolled  into  plates  as  fine  as  leaves  of  gold  which  are  fome  flux.  The  buckle  ring  is  then  put  among  the 
wfed  in  gilding  ;  it  is  likewife  extremely  du6llle  :  and  melted  tin,  and  the  plating  finiflied.  This  is  cdled  by 
Dr  Withering  tells  us,  that  a  wire  of  platina  is  fl:rong-    the  workmen  yf/7i//.f  up. 

er  than  a  wire  of  gold  or  of  filver  of  the  fame  thicknefs;  When  the  hard  folder  is  employed,  the  procefs  is  in 
it  is  preferable  to  gold  by  the  property  which  it  has  of  many  refpefts  different.  Before  the  plate  is  fitted  to 
foldering  or  welding  without  mixture ;  and  it  unites,  the  iron  or  other  metal,  it  is  rubbed  over  with  a  folu- 
fays  Chaptal,  two  qualities  never  before  found  in  one  tion  of  borax.  Stripes  of  filver  are  placed  along  the 
and  the  fame  fubltance.  When  formed  into  a  miiTor,  it  joinings  of  the  plate  5  and  inftead  of  two  or  three 
reflects  but  one  image,  at  the  fame  timethart  it  is  as  un-  cramps,  as  in  the  former  cafe,  the  vvhole  is  wrapped 
changeable  as  a  mirror  of  glafs.  round  with  fmall  wire  ;  the  folder  and  joinings  are  agaia^ 

As  thofe  motives  which  at  firft  prepoflefied  the  court  rubbed  with  tlie  borax,  and  the  whole  put  into  a  char- 
of  Spain  againft  this  metal  no  longer  exift,  it  is  to  be  coal  fire  till  the  I'older  be  in  fuiion.  "  When  taken  out 
hoped  that  the  decree  which  was  paiTed  againfl;  it  will  the  wire  is  inllantly  removed,  the  plate  is  cleaned  by 
foon  be  revoked,  and  that  the  Spaniih  monarch  will  the  application  of  fome  acid,  and  afterwards  made 
neither  defpife  fo  rich  a  treafure  as  his  mines  of  platina,  fmooth  by  the  fl;rokes  of  a  hanuncr. 
nor  refufe  to  the  world  the  numerous  advantages  that  Metal  plating  is  when  a  bar  of  filver  and  copper  are 
may  be  derived  from  a  f>«bfl:ance  that  promifes  to  be  of  taken  of  at  leafl  one  equal  fide.  The  equal  fides  are 
£0  much  importance  in  commerce  and  the  arts.  made  fmooth,  and  the  two  bars  faflened  together  by 

PLATING  is  the  ajt  of  covering  bafer  m.etals  with    wire  wrapped  round  them.  Thefe  bars  are  then  fweated 
a  thin  plate  of  lilver  either  for  ufe  or  for  ornament.     It    in  a  charcoal  fire  ;  and  after  fweating,  they  adhere  as 
is  laid  to  have  been  invented  by  a  fpur-maker,  not  for   clofely  together  as  if  they  were  foldered.    After  this- 
fhow  but  for  real  utility.    Till  then  the  more  elegant   they  are  flattened  into  a  plate  between  two  rollers,  when 
fpurs  in  common  ufe  were  made~of  folid  filver,  and  from    the  copper  appears  on  one  fide  and  the  filver  on  the. 
the  flexibility  of  that  metal  they  were  liable  to  be  bent    other.    This  lort  of  plate  is  named  plated  nutal.  • 
into  inconvenient  forms  by  the  fh'ghttll  accident.    To       French  plating  is  when  filver-leaf  is  hurnifhed  on  a- 
remedy  this  defett,  a  workman  at  Birmingham  contri-    pieee  of  metal  in  a  certain  degree  of  heat, 
ved  to  make  the  branches  of  a  pair  of  fpurs  hollow,  and       When  filver  is  diffolved  in  aquafortis,  and  precipita- 
to  fill  that  hoHow  with  a  fltnder  rod  of  fl^eel  or  iron,    ted  upon  another  metal,  the  proce{s:  is  called  Jiiver'wg, 

Finding  this  a  great  improvement,  and  being  defirous    See  Sclderis-G.  • 
to  add  cheapneis  to  utility,  he  continued  to  make  the       PLATO,  an  illuftrious  philofopher  of  antiquity,  was- 
fcollow  larger,   and  of  c<wirfe  the  iron  thicker  and   by  defcent  an  Athenian,  though  the  place  of  his  birth, 
thicker.  tiU  at  ktft  he  difcovered  the  means  of  coating   was  the  Ifland  of  Egina.    His  lineage  through  his  fa' 
an  iron  fpur  with  filver  in  fuch  a  manner  as  to  make  it    ther  is  traced  back  to  Codrus  the  lall  king  of  Athens- 
equaUy  elegant  with  thofe  which  were  made  wholly  of  aud  through  his  mother  to  Solon  the  celebrated  legilla- 
that  metal.     The  Invention  was  quickly  apphed  to    tor.    I'he  time  of  his  birth  is  commonly  placed  in  the: 
other-  purpofes  ;  and  to  numberlefs  utenfils  which  were   begimiing  of  the  88th  Olympiad;  butDr  Enfield  thinks 
formerly  made  of  brafs  or  iron  are  now  given  the  ftrength    it  may  be  more  accurately  fi-xed  in  the  tlurd  year  of  the. 
©f  thefe  metals,  and  the  elegance  of  filver,  for  a  fmall    87th  Olympiad,  or  430  years  before  the  Chriftian  era,, 
additional  expence.  He  gave  early  indications  of  an  extenfive  and  original 

The  filver  plate  is  generally  made  to  adhere  to  the  genius,  and  had  an  education  fuitable  to  his  high  rank,, 
bafer  metal  by  means  of  folder  ;  which  is  of  two  kinds,  being  inftrudled  in  the  rudiments  of  letters  by  the  gram- 
the  Joft  and  the  hardy  or  the  tin  and  Jilvtr  folders.  The   marian  Dionyfius,  and  trained  in  atloletic  exercifes  by 
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'■^'a'o.  ArilVa  of  Argos.  He  applied  with  great  diligence  to 
""V"""'  the  ftudy  of  the  arts  of  painting  and  poefry  ;  and  made 
fuch  proficiency  in  the  latter,  as  to  produce  an  epic  poem, 
'(\'hich,  upon  comparing  it  with  the  poems  of  Homer, 
he  committed  to  the  flames.  At  t)n-  ygc  of  20  he  com- 
pofed  a  dramatic  piece  ;  but  after  he  liad  given  it  to  the 
performers,  happening  to  attend  upon  a  diicom-fe  of  So- 
f-rates,  lie  was  fo  captivated  bv  his  eloquence,  that  he 
reclaimed  his  tragedy  without  fuffering  it  to  be  aded, 
renounced  the  mufes,  burnt  all  his  poems,  and  applied 
himfelf  wholly  to  the  ftudy  of  wifdom. 

It  is  thought  that  Plato's  firil  mailers  in  philofophy 
were  Cratylus  and  Hermogenes,who  taught  the  fyftems 
of»Heraclitus  and  Parmenides ;  but  when  he  was  20 
vears  old,  he  attached  himfelf  wholly  to  Socrates,  with 
whom  he  remained  eight  years  in  the  relation  of  a  fcholar. 
During  this  period,  he  frequently  dlfpleafed  his  compa- 
nions, and  fometimes  even  his  matter,  by  grafting  up- 
on the  Socratic  fyilem  opinions  which  were  taken  irom 
■fome  other  ftock.  It  was  the  praftice  of  the  fcholars  of 
Socrates  to  commit  to  writing  the  fubilance  of  their 
■mailer's  difcourfes.  Pbto  wrote  them  in  the  form  of 
dialogues  ;  but  with  fo  great  additions  of  his  own,  that 
Socrates,  hearing  him  recite  his  Lyiis,  cried  out,  "  O 
Hercules !  how  many  things  does  this  young  man  feign 
of  me!" 

Plato,  however,  retained  the  warmeft  attachment  to 
his  mafter.  When  that  great  and  good  man  was  fum- 
moned  before  the  fenate,  his  illuftrious  fcholar  under- 
took to  plead  his  caufe,  and  begun  a  fpeech  in  his  de- 
fence ;  but  the  partiahty  and  violence  of  the  judges 
would  not  permit  him  to  proceed.  After  the  condem- 
nation, he  prefented  his  mailer  with  money  fufficient  to 
redeem  his  life  ;  wliich,  however,  Socrates  refufed  to  ac- 
cept. During-  his  imprifonment,  Plato  attended  him, 
and  was  prefent  at  a  converfation  which  he  held  with 
ills  friends  concerning  the  immortality  of  the  foul ;  the 
fubilance  of  which  he  aftei-wards  committed  to  writing  in 
the  beautiful  dialogue  intitled  Phado,  not,  however, 
without  interweaving  his  own  opinions  and  language. 

The  philofophers  who  were  at  Athens  were  fo  alarm- 
ed at  the  death  of  Sqcrates,  that  moll  of  them  fled  from 
the  city  to  avoid  the  injuftice  and  cruelty  of  the  govern- 
ment. Plato,  whofe  grief  upon  this  occafion  is  faid  by 
Plutarch  to  have  been  excelfive,  retired  to  Megara;  where 
he  was  friendly  entertained  by  Euclid,  who  had  been 
one  of  Socrates's  firll  fcholar^,  till  the  llorm  was  o- 
ver.  Afterwards  he  determined  to  travel  iu  purfuit  of 
knowledge;  and  from  Megara  he  went  \o  Italy,  where 
he  conferred  with  Eurytus,  Philolaus,  and  Archytas. 
Thefe  were  tlie  moft  celebrated  of  the  followers  of  Py- 
thagoras, whofe  dodtrine  was  then  become  famous  in 
Greece  ;  and  from  thefe  the  Pythagoreans  have  affirm- 
ed that  he  had  all  his  natural  philofophy.  He  dived 
into  the  moll  profound  and  myilerious  fecrets  of  the  Py- 
thagorlc  do6lrines  ;  and  perceiving  other  knowledge  to 
be  connedled  with  them,  he  went  to  Cyrene,  where  he 
learned  geometry  of  Theodorus  the  mathematician. 
From  thence  he  palTed  into  Egypt,  to  acquaint  himfeif 
with  the  theology  of  their  priefts,  to  ftudy  more  nicely 
the  proportions  of  geometry,  and  to  inftru6l  himfelf  in 
ailronomical  obfervations  ;  and  having  taken  a  fuU  fur- 
vey  of  all  the  country,  he  fettled  for  fome  time  in  the 
province  of  Sals,  learning  of  the  wife  men  there,  what 
they  held  concerning  the  univerfe,  whether  it  had  a  be- 


ginning,  whether  It  moved  wholly  or  in  part,  &:c. ;  and  pjatfr 
Paufanlas  affirms,  that  he  leafned  from  thefe  the  Immor-  — — 
tahty,  and  alfo  the  tranfmig  ration,  of  fouls.  Some  of 
th«  fathers  will  have  it,  that  he  had  communication  with 
the  books  of  Moles,  and  that  he  lludied  under  a  learn- 
ed Jew  of  HeliopoUs ;  but  there  is  nothing  that  can  be 
called  evidence  for  thefe  alTertions.  St  Auilin  once  be- 
lieved that  Plato  had  fome  conference  with  Jeremiah  ; 
but  afterwards  difcovered,  that  that  prophet  mull  have 
been  dead  at  leail  60  years  before  Plato's  voyage  to  E- 

gypt. 

Plato's  curlofity  was  not  yet  fatlsfied.  He  travelled 
into  Perlia  to  confult  the  magi  about  the  religion  of 
that  country  :  and  he  defigned  to  have  penetrated  even 
to  the  Indies,  and  to  have  learned  of  the  Brachmans  their 
manners  and  cuftoms ;  but  the  wars  in  Afia  hindered 
him. 

"  He  then  retunied  Into  Italy,  to  the  Pythagorean 
fchool  at  Tarentum,  where  he  endeavoured  to  Improve 
his  own  fyilem,  by  incorporating  with  it  the  doftrine  of 
Pythagoras,  as  it  was  then  taught  by  Archytas,  Ti- 
maeus',  and  others.  And  aftei-wards,  when  he  vifited 
Sicily,  he  retained  fuch  an  attachment  to  the  Itdlc 
fchool,  that,  through  the  bounty  of  Dionyfius,  he  pur- 
chafed  at  a  vail  price  feveral  books  which  contained  the 
do(Arine  of-Pythagoras,  f rom  Philolaus,  one  of  hi  sfollowers. 

"  Returning  home  richly  llored  with  knowledge  of  va- 
rious kinds,  Plato  fettled  in  Athens,  and  executed  the 
defign,  which  he  had  doubtlefs  long  had  in  contempla- 
tion, of  forming  a  new  fchool  for  the  lnllru6Hon  of  youth 
in  the  principles  of  philofophy.  The  place  which  he 
made  choice  of  for  this  purpofe  was  a  public  grove,  call- 
ed the  ylcadnny,  from  Hecademus,  who  left  it  to  the 
citiz,ens  for  the  purpofe  of  gymnailic  exercifes.  Adorned 
with  ftatues,  temples,  and  fepulchres,  planted  with  lofty 
plane-trees,  and  interfered  by  a  gentle  llream,  It  afforded 
a  deUghtful  retreat  for  philofophy  and  the  mufes.  Of 
this  retreat  Horace  fpeaks  ; 

Atque  inter  fyhas  AcaJem'i  quxrere  verim^ 

"  'Midft  Academic  groves  to  fearch  for  truth." 

Within  this  inclofure  he  pofreffed,as  a  part  of  his  humble 
patrimony,  purchafed  at  the  price  of  three  thoufand 
drachmas,  a  fmall  garden,  in  which  he  opened  a  fchool 
for  the  reception  of  thofe  who  might  be  Inclined  to  at- 
tend his  inltrudlions.  How  much  Plato  valued  mathe- 
matical ftudles,  and  how  neceffary  a  preparation  he 
thought  them  for  higher  fpecnlations,  appears  from  the 
infcription  which  he  placed  over  the' door  of  his  fchool ; 
•(xuJiIj  a>^f' tVfHTOf  .irx.Ta.  "  Let  no  one  who  is  unac- 
quainted with  geometry  enter  here," 

"  This  new  fchool  foon  became  famous,  and  Its  mailer 
was  ranked  among  the  moil  eminent  philofophers.  His 
travels  into  dillant  countries,  where  learning  and  wifdom 
flourilhed,  gave  him  celebrity  among  his  brethren  of  the 
fidcratic  fert.  None  of  thefe  had  ventured  to  inftltute 
a  fchool  in  Athens  except  Ariftippus  ;  and  he  had  con* 
fined  his  inllruftions  almoil  entirely  to  ethical  fubjefls, 
and  had  brought  himfelf  into  fome  difcredit  by  the  free- 
dom of  his  manners.  Plato  alone  remained  to  inherit  , 
the  patrimony  of  public  efteem  which  Socrates  hi^d 
left  his  difciples ;  and  he  pofTeffed  talents  and  learning 
adequate  to  his  deiign  of  extending  the  ftudy  of  philo- 
fophy beyond  the  limits  within  which  it  had  been  in- 
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Plafo.  fclofed  by  Ws  mafter.  The  canfequence  was,  not  only 
■  that' young  men  crowded  to  his  fchooi  from  every  quar- 
ter, but  tliat  people  of  the  fii-ft  diitindion  in  every  de* 
partment  frequented  the  academy.  Even  females,  dif- 
gulfed  in  mens  clothes,  often  attended  his  leftures.  A- 
mong  the  iliuftrious  names  which  appear  in  the  cata- 
logue of  his  followers  are  Dion  the  Syracufiin  prince, 
and  the  orators  Hyperides,  Lycurgus,  Demoilhertfs^ 
and  Ifocrates. 

"  Greatnefs  was  never  yet  exempted  from  envy.  The 
diftinguifhed  reputation  of  Plato  brought  upon  him  the 
hatred  of  his  former  companions  in  the  fchooi  of  So- 
crates, and  they  loaded  him  with  detradion  and  oblo- 
quy. It  can  only  be  afcribed  to  mutual  jcaloufy,  that 
Xenophop  and  he,  though  they  relate  the  difcourfes  of 
their  common  mafter,  fludioully  avoid  mentioning  one 
another.  Diogenes  the  Cynic  ridicided  Plato's  doc- 
trine of  ideas  and  other  abllraft  fpeculations.  In  die 
midll  oiF  thefe  private  cenfures,  however,  the  public  fame 
of  Plato  daily  increafed  ;  and  feveral  ftates,  among  which 
were  the  Arcadians  and  Thebans,  feut  ambaffadors  with 
earnell  requefts  that  he  would  come  over,  not  only  to  in- 
ftrucl;,  the  young  men  in  philofophy,  but  alfo  to  prefcribe 
them  laws  of  government.  The  Cyrenians,  Syvaculians, 
Cretans,  and  Eleans,  fent  alfo  to  him :  he  did  not  go  to 
any  of  them,  but  gave  laws  and  rules  of  governing  to  all. 
He  lived  fingle,  yet  foberly  and  chalUy.  He  was  a  man 
of  great  virtues,  and  exceedingly  affable  ;  of  which  wc 
need  no  greater  proof,  than  his  civil  manner  of  coaverfing 
.-yviththe  philofophers  of  his  own  times,  when  prttle  and 
envy  were  at  their  height.  His  behaviour  to  Diogenes  i- 
always  mentioned  in  his  hiftory.  The  Cynic  was  valUy 
offended,  it  feems,  at  the  politenefs  and  fine  talle  of  Plato, 
and  ufed  to  catch  all  opportunities  of  fnarling  at  him.  He 
dined  one  day  at  his  table  with  other  company,  and,  tram- 
pUng.  upon  the  tapeftry  with  his  dirty  feet,  uttered  this 
brutilh  iarcafm,  "  I  trample  upon  the  pride  of  Plato  to 
which  Plato  wifely  reparteed,    With  greater  pride." 

The  fame  of  Plato  drew  difciples  to  him  from  all  parts; 
among  whom  were  Speufippus  an  Athenian,  his  fiffer's 
fon,  whom  he  appointed  his  fucceffor  in  the  academy,  and 
the  great  Ariftotle. 

The  admiration  of  this  Iliuftrious  man  was  not  con- 
fined to  the  breafts  of  a  few  philofophersi  He  was  in 
high  efteem  with  feveral  princes,  particularly  Archekus, 
king  of  Macedon,  and  Dionyfius  tyrant  of  Sicily.  At 
three  different  periods  he  viiited  the  court  of  this  latter 
prince,  and  made  feveral  bold  but  unfuccefsfal  attempts 
to  fubdue  his  haughty  and  tyrannical  fpirit.  A  brief 
relation  of  the  particulars  of  thefe  vifits  to  Sicily  may 
ferve  to  caff  fome  light  upon  the  charafter  of  our  phi- 
lofopher ;  and  we  fliall  give  it  in  the  words  of  Dr  En- 
field, from  whofe  elegant  liiftory  of  philofophy  we  have 
€xtra£led  by  much  the  moft  valuable  parts  of  this  article. 

"  The  pfofeffed  objea  of  Plato's  firft  vlfit  to  Sicily, 
which  happened  in  the  40th  year  of  his  age,  during  the 
reign  of  the  elder  Dionyfius  the  fon  of  Hcrmocrates, 
was,  to  take  a  furvey  of  the  ifland,  and  particularly  to 
©bferve  the  wonders  of  Mount  ^tna.  Whdft  he  was 
refident  at  Syracufe,  he  was  employed  in  the  inftrudlion- 
©f  Dion,  the  king's  brother-in-law,  who  poffeffed  ex- 
cellent abilities,  though  hitherto  reftrained  by  the  ter- 
sgrs  of  a  tyrannical  government,  and  relaxed  by  the  lux- 
.  vries  of  a  licentious,  court.  Difgufted  by  the  debau(ih- 
€d  manners  of  the  Syracufans,^  he  endeavoured  to  refcue 


his  pupil  from  the  general  depravity.  '  Nor  did  I^lon 
difappoint  his  preceptor's  expectations.  .  No  fooner  had 
he  received  a  tafle  of  that  philofophy  which  leads  to 
virtue,  than  he  was  fired  with  an  ardent  love  of  wifdom. 
Entertaining'  an  hope  that  phiiofopliy  might  produce 
the  fame  eft"e£t  upon  Dionyfius,  he  took  great  pains  to 
procure  an  interview  between  Plato  and  the  tyrant.  In. 
the  courfe  of  the  conference,  whilll:  Plato  w  as  diicourfing 
on  the  fecurity  and  happinefs  of  virtue,  and  tlic  miferies. 
attending  Injuftlce  and  oppredion,  Dionyfius,  perceiving 
that  the  philofopher's  difcourfe  was- levelled  againll  the 
vices  and  cruelties  of  his  reign,  difmifled  him  w-Ith  high 
difplcafure  from  his  prefence,,  and  conceived  a  defign 
againft  his  life.  It  was  not  without  great  difficulty  that 
Plato,  by  the  affittance  of  Dion,  made  his  efcape.  A 
veflel  which  had,  brought  over  Pollis,  a  delegate  from. 
Sparta,  was  fortunately  at  that  time  returning  to  Greece-- 
Dion  engaged  Polli&  to  take  the  charge  of  the  philofo- 
pher,  and  land  Iilm  fafely  in-  his  native  countiy  but 
Dionyfius  difcovered  the  defign,  and  obtained  a  pi-omife 
from  PoUis,  that  he  would  either  put  him  to  death  or 
fell  him  as  a.  Have  upon  the  paffage.  Pollis  according- 
ly fold  him  In  the  ifland  of  jEgina  ;  the  inhabitants  of 
which  were  then  at  war  with  the  Athenians.  Plato 
could  not  long  remain  unnoticed :  Anicerrls,  a  Cyrenalc 
philofopher,  who  happened  to  be  at  that  time  in  the 
iffand,  difcovered  thettranger,  and  thought  himfelf  hap- 
py in  an  opportunity  of  ihowing  his  refpeft  for  fo  Iliuf- 
trious a  philofopher :  he  purchafed  his  freedom-'for  30. 
minre,  or  84I.  10s.  SterUng  money,  and  fent  him  home 
to  Athens.  Repayment  being  aftei-wards  offered  to 
Anlcerris  by  Plato's  relations,  he  refufed  the  money 
faying,  with  that  generous  fpirit  which  true  philofophy 
always  Infplres,  that  he  faw  no  reafon  why  the  relations, 
of  Plato  Ihould  engrofs  to  themfelves  the  honour  of  fer- 
ving  him." 

After  a  fhort  interval,  Dionyfius  repented  of  his  ill- 
placed  refentment,  and  wrote  to  Plato,  earneftly  requeft- 
ing  him  to  repair  his  credit  by  returning  to  Syracufe  ;. 
to  which  Plato  gave  this  high-fpirited  anfwer,  that  phi- 
lofophy would  not  allow  him  leifure  to  think  of  Diony- 
fius. He  was,  however,  prevailed  upon  by  his  friend. 
Dion  to  accept  of  the  tyrant's-  invitation  to  return^to 
Syracufe,  and  take  upon  him  the  education  of  DIonyfiu 
the  younger,  who  was  heir  apparent  to  the  monarchy. 
He  was  received  by  Dionyfius  the  reigning  fovrreign 
with  every  poflible  appearance  of  refpeft ;  but  after 
feeing  his  friend  banilhed,  and. being  himfelf  kept  as  a, 
prifoner  at  large  in  the  palace,  he  was  by  the  tyrant  fent 
back  into  his  own  country,  with  a  promife  that  both  he 
and  Dion  fhould  be  recalled  at  the  end  of  the  war  in? 
which,  the  Sicilians  were  tlien  engaged.  This  promife. 
was  not  fulfilled.  The  tyrant  wllhed  for  the  return  of, 
Plato  ;  but  could  not  refolve  to  recal  Dion.  At  laff,. 
however,  having  probably  promlfed  that  the  philofopher 
fliauld  meet  his  friend,  at  the  court  of  Syracufe,  he  pre- 
vailed upon  Plato  to  vlfit  that  capital  a  third  time.. 
Wheui  he  arrived,  the  king  met  him  in  a  magnificent, 
chariot,  and  conduced  him  to  his  palace.  The  Sicilians, 
too  rejoiced  in  his  return  ;  for  they  hoped  that  the  wif-. 
dom  of  Plato  would  at  length  triumph  over  the  tyranni- 
cal fpirit  of  the  prince.  Dionyfius  feemed  wholly  di- 
vefted  of  his  former  refentments,  hftened  with  apparent 
pleafure  to  the  philofopher's  doftrlne,  and,  among  other 
exprefiions  of  regard,  prefented  him  with  eighty  talents. 

of 
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Vh^o.  of  gcilJ.  In  tlxe  midft  of  a  numerous  train  of  philofo- 
— '»  ■  phers,  Plato  now  poffeffed  the  chief  influence  and  autho- 
rity in  the  court  of  Syracufe.  Whilft  Ariftippus  was 
enjoying  himfelf  in  fplendid  luxury ;  whilft  Diogenes 
was  freely  indulging  his  acrimonious  humour;  and  vvhilft 
iEfchines  wns  gratifying  his  thiril  after  riches  ; — Plato 
fupported  the  credit  of  philofpphy  with  an  air  of  digni- 
ty, which  his  friends  regarded  as  ah  indication  of  fupe- 
rior  wifdom,  but  which  his  enemies  imputed  to  pride. 
After  all,  it  was  not  in  the  power  of  Plato  to  prevail 
upon  Dionyfius  to  adopt  his  fyftem  of  policy,  or  to  re- 
cal  Dion  from  his  exile.  Mutual  diftrull,  after  a  fiiort 
intei-val,  arofe  between  the  tyrant  and  the  philofopher ; 
tach  fufpefted  the  other  of  evil  defigns,  and  each  en- 
deavoured to  conceal  his  fufplcion  under  the  difguife  of 
refpeft.  Dionyfius  attempted  to  impofe  upon  Plato  by 
condefcending  attentions,  and  Plato  to  deceive  Dionyfius 
by  an  appearance  of  confidence.  At  length,  the  phi- 
lofopher became  fo  much  difTatisfied  with  his  iitua- 
tion,  that  he  earneftly  requefted  permifiion  to  return  to 
Oreece,  which  was  at  laft  granted  him,  and  he  was  fcnt 
home  loaded  with  rich  prefents.  On  his  way  to  A- 
thens,  pafiing  through  Ehs  during  the  celebration  of 
the  Olympic  games,  he  was  preftnt  at  this  general  af- 
"fembly  of  the  Greek*,  and  engaged  univerfal  attention. 

From  this  narrative  it  appears,  that  if  Plato  vifited 
.the  courts  of  princes,  it  was  ciiiefly  from  the  hope  of 
feeing  his  ideal  plan  of  a  republic  realized  ;  and  that  his 
rtalents  and  attainments  rather  qualified  him  to  fliine  in 
the  academy  than  in  the  council  or  the  fenate. 

Plato,  now  reftored  to  his  counti-y  and  his  fchool,  de- 
voted himfelf  to  fcience,  and  fpent  the  laft  years  of  a 
long  life  in  the  inftruftion  of  youth.  Having  enjoyed 
the  advantage  of  an  athletic  conftitutlon,  and  lived  all 
his  days  temperately,  he  arrived  at  the  81  ft,  or  accord- 
ing to  fome  writers  the  79th,  year  of  his  ag/e,  and  died, 
through  the  mere  decay  of  nature,  In  the  firft  year  of 
the  hundred  and  eighth  Olympiad.  He  paffed  his  whole 
life  in  a  ftate  of  celibacy,  and  therefore  left  no  natural 
heirs,  but  transferred  his  effefts  by  will  to  his  friend 
Adiamantus.  The  grove  and  garden,  which  had  been 
the  fcene  of  his  philofophical  labours,  at  laft  afforded 
jiim  a  fepukhre.  Statues  and  altars  were  erefted  to  his 
memory;  the  day  of  his  birth  long  continued  to  be  ce- 
lebrated as  a  feftival  by  his  followers  ;  and  his  portrait 
as  to  this  day  preferved  in  gems :  but  the  moft  latting 
monuments  of  his  genius  are  his  writings,  which  have 
been  tranfmltted,  without  material  injury,  to  the  prefent 
;times. 

The  charafter  of  this  philofopher  has  always  been 
high.  Befides  the  advantages  of  a  noble  birth,  he  had 
a  large  and  comprehenfive  underftanding,  a  vaft  fund  of 
wit  and  good  tafte,  great  evennefs  and  fweetnefs  of  tem- 
per, all  cultivated  and  refined  by  education  and  tiavel ; 
i'o  that  it  is  no  wonder  if  he  was.,  honoured  by  his  coun- 
Irj'men,  efteemed  by  ftrangers,  and  adored  by  his  fcho- 
lars.  The  ancients  thought  more  highly  of  Plato  than 
of  all  their  philofophers  :  they  alv/ays  called  him  the  Di- 
vine Plato  ;  and  they  feemed  refolved  that  his  defcent 
ihould  be  more  than  human.  "  There  are  (fays  Apu- 
lelus)  who  affert  Plato  to  have  fprung  from  a  more 
i"ublime  conception  ;  and  that  his  mother  Periftione, 
l^'ho  was  a  very  beautiful  woman,  was  impregnated  by 
A-pollo  in  tlie  fl-iape  of  a  fpeftre."    Plutarchj  S.uidas, 


and  others,  affirm  this  to  have  been  the  common  report 
at  Athens.  When  he  was  an  infant,  his  father  Arifto 
went  to  Hymettus,  with  his  wife  and  child,  to  facrificc 
to  the  j-riufes  ;  and.  while  they  were  bufied  in  the  divine 
rites,  a  fwarm  of  bees  came  and  diftlUed  their  honey  up- 
on his  lips.  This,  fays  Tully,  was  confidered  as  a  pre- 
fage  of  his  future  eloquence.  Apuleius  relates,  that  So- 
crates, the  night  before  Plato  was  recommended  to  him» 
dreamed  that  a  young  fwan  fled  from  Cupid's  altar  in 
the  academy,  and  fettled  in  his  lap  ;  thence  foared  to 
heaven,  and  delighted  the  gods  with  its  mufic  and  when 
Arifto  the  next  day  prefented  Plato  to  him,  "  Friends 
{fays  Socrates),  this  Is  the  fwan  of  Cupid's  academy." 
The  Gi"eeks  loved  fables:  they  fliow  however  in  the  pre- 
fent cafe,  what  exceeding  refpeft  was  paid  to  the  me- 
mory of  Plato.  Tully  perfectly  adored  him  ;  tells  us, 
how  he  was  juftly  called  by  Panietlus  the  divine^  the  mnjl 
tvl/L\  the  mo/i  Jacred,  the  Homer  of  philofophers  ;  intitled 
him  to  Attlcus,  Deus  il'e  nofter  ;  thinks,  that  if  Jupiter 
had  fpoken  Greek,  he  would  have  fpoken  In  Plato's  lan- 
guage ;  and  made  him  fo  Implicitly  his  guide  in  wifdom 
and  phllofophy,  as  to  declare,  that  he  had  rather  err 
with  Plato  than  be  right  with  any  one  elfe.  But,  pa- 
negyric afide,  Plato  was  certainly  a  very  wonderful  man, 
of  a  large  and  comprehenfive  mind,  an  imagination  Infi- 
nitely fertile,  and  of  a  moft  flowing  and  copious  elo- 
quence. Neverthelefs,  the  ftrength  and  heat  of  fancy 
prevailing  in  his  compofitlon  over  judgment,  he  was  too 
apt  to  foar  beyond  the  limits  of  earthly  thmgs,  to  range 
In  the  imaginary  regions  of  general  and  abftrafted  Ideas; 
ivid  on  which  account,  though  there  is  always  a  great- 
nefs  and  fublimlty  in  his  manner,  he  did  not  philofo- 
phize  fo  much  r.ccording  to  truth  and  nature  as  Ari* 
ftotle,  though  Cicero  did  not  fcruple  to  give  him  the 
preference. 

The  writings  of  Plato  are  all  In  the  way  of  dialogue; 
where  he  feems  to  deliver  nothing  from  himfelf,  but  every 
thing  as  the  fentiments  and  opmions  of  others,  of  So* 
crates  chiefly,  of  Timaeus,  &c.  Pie  does  not  mention 
himfelf  anywhere,  except  once  in  his  Phaedo,  and  ano* 
ther  time  In  his  Apology  for  Socrates.  His  ftyle,  as 
Arlftotle  obferved.  Is  betwixt  profc  and  verfe :  on  which 
account,  fome  have  no^  fcrupled  to  rank  him  with  the 
poets.  There  is  a  better  reafon  for  fo  doing  than  the 
elevation  and  grandeur  of  his  ftyle  :  his  matter  is  often* 
times  the  off'spring  of  imagination,  Inftead  of  do<ftrInes 
or  truths  deduced  from  nature.  The  firil  edition  of 
Plato's  works  In  Greek  was  put  out  by  Aldus  at  Ve- 
nice In  1513  ;  but  a  Latin  verfion  of  him  by  Marfilius 
Ficinus  had  been  printed  therein  1491.  They  were 
reprinted  together  at  Lyons  in  1588,  and  at  Francfort 
in  1602.  The  famous  printer  Henry  Stephens,  In  1578, 
gave  u  ir.oft  beautiful  and  correft  edition  of  Plato's 
works  at  Paris,  with  a  new  Latin  verfion  by  Serranus, 
in  three  volumes  folio;  and  this  defervedly  paffes  for  the 
beft  edition  of  Plato  :  yet  Serranus's  verfion  is  very  ex- 
ceptionable, and  in  many  refpedls,  if  not  In  ail,  inferior 
to  that  of  Ficinua. 

PLATONIC,  fomething  that  relates  to  Plato,  his 
fchool-philofophy,  opinions,  or  the  like.  Thus,  plato- 
nic  love  denotes  a  pure  fpirltual  affeftlon,  for  which 
Plato  was  a  great  advocate,  fubfifting  between  the  dif-« 
ferent  fexes,  abftrafted  from  all  carnal  appetites,  and  re* 
garding  no  other  objeft  but  the  mi»d  and  Its  beauties'i 
3  »^ 
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'  ,  or  it  IS  even  a  fmcere  dlfinterefted  frlendfliip  fubfifting 
between  perfons  of  the  fame  fex,  abftra<fted  from  any 
felfifh  views,  and  regarding  no  other  objeft  than  the 
perfon,  if  any  fuch  love  or  friendlhip  has  aught  of  a 
foundation  in  nature. 

PiATOh'ic  Tear,  or  the  Great  Tear,  is  a  period  of 
time  determined  by  the  revolution  of  the  equinoxes,  or 
the  fpace  wherein  the  ftars  and  conftellatiohs  return  to 
their  former  places,  in  refpeft  of  the  equinoxes.  The 
platonic  year,  according  to  Tycho  Brahe,  is  25816,  ac- 
cording to  Ricciolus  25920,  and  according  to  Caffini 
24800  years. 

This  period  once  accomplifhed,  it  was  an  opinion 
among  the  ancients  that  the  world  was  to  begin  anew, 
and  the  fame  feries  of  things  to  turn  over  again. 

PLATONISM,  the  philofophy  of  Elato,  which 
was  divided  into  three  branches,  theo/ogy,  phyjicsy  and 
mathematics.  Under  theology  was  comprehended  meta- 
phyfics  and  ethics,  or  that  which  in  modern  language  is 
called  mtral  philofophy.  Plato  wrote  likewife  on  dia- 
leBtcs,  but  with  fuch  inferiority  to  his  pupO.  Ariftotlc, 
that  his  works  in  that  department  of  fcience  are  feldom 
mentioned. 

The  ancient  philofophers  always  began  their  theologi- 
cal fyftems  with  fome  difquifition  on  the  nature  of  the 
gods,  and  the  formation  of  the  world ;  and  it  was  a 
fundamental  doftrine  with  them,  that  from  nothing  nO' 
thing  can  proceed.  We  are  not  to  fuppofe  that  this  ge- 
neral axiom  implied  nothing  more  than  that  for  every 
■effeft  there  tnuft  be  a  caufe  ;  for  this  is  a  proportion 
which  no  man  will  Controvert  who  underftands  the  terms 
in  which  it  is  expreffed  :  but  the  ancients  believed  that  a 
proper  creation  is  impofiible  even  to  Omnipotence,  -and 
that  to  the  produftion  of  any  thing  a  material  is  not  kfs 
necejjary  than  an  efficient  caufe,  (fee  Metaphysics, 
n'^264,  304.)  That  with  refpeft  to  this  important  quef- 
tion,  Plato  agreed  with  his  predecelTors  and  contempo- 
raries, appears  evident  to  us  from  the  whole  tenor  of  his 
_  Tiniaus.  We  agree  with  Dr  Enfield  §  in  thinking,  that 
in  this  dialogue,  which  comprehends  his  whole  dotlrine 
on  the  fubjeft  of  the  formation  of  the  univerfe,  matter 
is  fo  manlfeftly  fpoken  of  as  eternally  co-exifting  with 
God,  that  this  part  of  his  doftrine  could  not  have  been 
miftaken  by  fo  many  learned  and  able  writers,  had  they 
not  been  feduced  by  the  defire  of  eftablifliing  a  coinci- 
dence of  doftrine  between  the  writings  of  Plato  and 
Mofes.  It  is  certain  that  neither  Cicero  nor  Apu- 
leius  Ij,  nor  Alcinous  f,  nor  even  the  later  commentator 
'*  Cl-ialcidius,  underftood  their  niafter  in  any  other  fenfe 
*  than  as  admitting  two  primary  and  incorruptible  princi- 
ples, God  and  matter  ;  to  which  we  (hall  aftenvards  fee 
reafon  to  add  a  third,  namely  ideas.  The  pafTages 
quoted  by  thofe  who  maintain  the  contrary  opinion  are 
by  no  means  fufficienr  for  their  purpofe.  Plato,  it  is 
true,  in  his  Timteus,  calls  God  the  parent  of  the  unmerfe^ 
and  in  his  Sophilla  fpeaks  of  him  as  "  forming  animate 
and  inanimate  beings,  which  did  not  before  exift  :"  but 
thefe  expreffions  do  not  ncceffarily  imply  that  this  ofF- 
fpring  of  Deity  was  produced  from  notliing,  or  that  no 
prior  matter  exiftcd  from  which  thefe  new  beings  were 
formed.  Through  the  whole  dialogue  of  the  Timaeus, 
Plato  fuppofes  two  eternal  and  independent  caufes  of  all 
things ;  one,  that  by  which  all  things  are  made,  which 
is  God ;  the  other,  that  from  which  all  things  are 
Inade,  which  is  matter.  He  diftinguifties  between  God, 
Vol.  XV,  Parti. 
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matter,  and  the  univerfe,  and  fuppofes  the  ArchiteA  of  i^latonifm, 
the  world  to  have  formed  it  out  of  a  mafs  of  pre-exiftent — v—- ^ 
matter.    Matter,  a(;cording  to  Plato,  is  an  eternal  and 
infinite  principle.    His  do6lrine  on  this  head  is  thus  ex- 
plained by  Cicero  :|:.    *'  Matter;  from  which  all  things  M'^- 
are  pro'duced  and  formed,  is  a  fubftance  without  form  or '  ^' 
quality,  but  capable  of  receiving  all  forms,  and  under- 
going every  kind  of  change  ;  in  which,  however,  it 
never  fuflPers  annihilation,  but  merely  a  folution  of  its 
parts,  which  are  in  their  nature  infinitely  divifible,  and 
move  in  portions  of  fpace  which  are  alfo  infinitely  divi- 
fible.   When  that  principle  which  we  call  quality  is 
moved,  and  afts  upon  matter,  it  undergoes  an  entire 
change,  and  thofe  forms  are  produced,  from  which  arifes  ' 
the  diverfified  and  coherent  fyftem  of  the  univei"fe." 
This  doftrlne  Plato  unfolds  at  large  in  his  Timseus,  and 
particularly  infifts  upon  the  notion,  that  matter  has  ori^ 
ginaUy  no  form,  but  is  capable  of  receiving  any.  He 
calls  it  the  mother  and  receptacle  of  forms,  by  the  union 
of  which  with  matter  the  univerfe  becomes  perceptible  to 
the  fenfes  ;  and  maintains,  that  the  vifible  world  owes  its 
forms  to  the  energy  of  the  divine  intelleftual  nature. 

Our  author  is  fupported  in  drawing  this  inference  by 
the  teftimony  of  Diogenes  Laertius,  who  furely  un- 
derftood the  language  and  dogmas  of  Plato  better  thaft 
the  moft  accomplifhed  modern  fcholar  can  pretend  to  da; 
yet  a  learned  writer  :j:  has  lately  expreifed  great  fui-prife  \  T)r  OgiU 
that  any  one  (hould  confider  matter  as  having  been,  iif^''^- 
Plato's  opinion,  uncreated  ;  and  he  boldly  affirms,  that 
Laertius,  inllead  of  afierting  that  fpirit  and  matter 
were  the  principles  of  all  things,  ought  to  have  fald  that 
God  alone,  in  Plato's  eflimation,  was  their  original. — 
To  prove  this,  he  gives  from  the  Timaeus  a  quotation, 
ia  which  the  founder  of  the  Academy  declares  that  God 
framed  heaven  and  earth,  and  the  inferior  deities;  and  that 
as  he  fijlmnedy  fo  he  pervades  all  nature.  He  obfei-ves,  that 
Cicero  denominates  the  god  of  Plato  the  maker,  and  the 
god  of  Ariftotle  only  the  governory  of  the  world.  And,  to 
latisfy  thofe  who  may  demand  a  particular  proof  of  Pla-- 
to's  having  taught  a  real  creation,  he  affirms  that  his 
writings  abound  with  declarations  on  the  fubjeft,  of 
which  the  meaning  cannot  be  mifapprehended.  **  With  Theohgy  of 
this  purpofe  (fays  he)  Plato  denominates  at  one  time  the 
principles  orfubftance  of  all  things,  rfvo^ara  $r-<s<iAyniovoyov, 
the  produdiions  of  the  efficient  Deity,  and  at  others  en- 
ters more  particxilarly  into  the  queftion.  Thus,  he  ob- 
ferves,  that  many  persons  are  ignorant  of  the  nature  and 
power  of  mind  or  inteUeft,  *  as  having  exilted  at  the 
beginnings  antecedent  to  all  bodies.'  Of  this  mind, .  he 
obferves,  that  it  is  without  exception  TrpstrCvTart,  of 

all  things  the  moft  ancient ;  and  he  fubjoins,  in  order  to 
remove  all  doubt  of  his  purpofe,  that  it  is  alfo  ApA:" 
Ki»Rfft(ijf,  the  caufe  or  principle  of  motion.''^ 

With  all  poffible  refped  for  Dr  Ogilvie,  of  whofe 
piety  and  erudition  we  are  thoroughly  convinced,  we 
muft  take  the  liberty  to  fay,  that  to  us  the  declarations 
of  Plato  on  this  fubjeft  appear  much  lefs  precife  and 
explicit  than  they  appear  to  him  ;  and  that  the  inference 
which  he  would  draw  from  the  ivords  of  Cicero  fecms 
not  to  flow  necc^^arily  from  the  fenfe  of  thofe  words-. 
That  Plato  believed  God  to  have  framed  the  heaven  and 
the  earth,  and  to  have  j>  Jlnoned  all  nature,  is  a  pofition 
which,  as  far  as  we  know,  has  never  been  controverted  5 
but  between  framing  or  fajlilomng  the  cha.os  or 

and  ealUng  the  univerfe  into  exiftence  from  non- 
F  entitjF, 
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entity,  there  is  an  Inlira'te  and  ?.n  obvious  (lJfferen<rc. 
The  difliniftion  made  by  Cicero  b<?twi-'en  the  God  of 
Plato  and  tbe  God  of  Ariftotle  is  a  jiill  diftinftion,  but 
it  will  not  bear  the  liiperftrufture  which  the  learned 
Doftor  builds  upon  it.  Ariftotle  maintained  the  eter- 
nity of  the  world  in  its  prcfent  form.  Plato  certainly 
taught  that  tlie  firlt  matter  was  in  time  reduced  from  a 
chaotic  ftate  into  for-.Ji  by  the  power  of  the  Dcmiurgus  ; 
but  we  have  feen  nothing  in  his  writings  which  expli- 
citly declares  his  belief  that  the  f.rjl  matter  was  itfelf 
trentrd- 

The  learned  Cudworth,  who  wifhed,  like  Dr  Ogilvie, 
to  find  a  coincidence  of  doftrine  between  the  theology 
of  Plato  and  that  of  the  Gofpel,  llrained  all  his  facul- 
ties to  prove  that  his  favourite  philofopher  taviglit  a 
proper  creation  ;  but  he  laboured  in  vain.  He  gives  a 
number  of  quotations  in  fupport  of  his  pofition  ;  of 
which  we'  fhall  here  infert  only  thofe  two  upon  M^hich 
Dr  Ogilvie  feems  to  lay  the  greateft  fti-efs.  Plato,  fays 
the  author  of  the  fntelleftual  Syftem,  calls  the  one 

God  (a)    ^'i  OV^OtrfV  KXl    b£»Uf,  Hai    TUXmIo,    TK   <V   Ol/fKH*  KtC, 

ru  IV  dSov,  KOtf  vvc  y-n;  ixyrxvla  tp'Xcrtlat  //g    that  maker 

/arlhf  and  heaven,  and  the  gods,  and  doth  all  things  both 
in  heaven,  f.nd  hell,  (fnd  under  the  earth.  And,^  agiii'^» 
**  he  by  whofe  efficiency  the  things  of  the  world  (u'-n^ov 
f>'Evt7f,  T^iTfgii*  ovK  ev?a)  >zvere  aftefwards  made  when  they 
ive^e  not  before* ^  Both  Cudworth  and  Ogilvie  think 
this  lafl;  fentence  an  explicit  declaration  of  Plato's  belief 
in  the  creative  power  of  God :  but  that  they  are  mif- 
takcn  has  been  evinced  by  Mofheim  with  a  force  of  ar- 
gument which  will  admit  of  no  rep!y.  In  that  part  of  the 
Sophy)  from  which  the  quotation  is  taken,  Plato  eonfidere 
the  i-'-i»7^xir.  J  of  which  he  is  treating,  as  belong- 

ing both  to  God  and  to  man  ;  and  he  defines  it  in  gene- 
ral to  be  "  a  certain  power  which  is  the  caufe  that  things 
may  afterwards  be  which  were  not  before."  Cudworth 
wifhes  to  confine  this  definition  to  the  divine  power ; 
and  adds  from  himfelf  to  the  text  which  he  quotes  the 
follov^ing  words,  which  are  not  in  Plato,  or  from  an 

ANTECEDENT   NON-EXISTENCE   BROUGHT  FORTH  INTO 

heing!  That  the  inconTparable  author  intended  to 
deceive  his  I'eader,  we  are  far  from  imagining  :  his  zeal 
for  Platonifm  had  deceived  himfelf.  Plato's  definition 
comprehends  the  lvMccy.iy  ■v',i>,Uvyj  -j-  as  well  of  man  as  of 
God  ;  and  therefore  cannot  infer  a  creative  power  any- 
where, unlefs  the  father  of  the  academy  was  fo  veiy 
abfurd  as  to  fuppofe  human  artifts  the  creators  of  thofe 
machines  which  they  have  invented  and  made  !  Moffieim 
thinks  that  Cudwoith  was  mified  by  too  implicit  a 
confidence  in  Ficmus ;  and  it  is  not  impoflible  that 
Dr  Ogilvie  may  have  been  fwayed  by  the  authority, 
great  indeed,  of  the  author  of  the  Intelleftual  Syttem. 

That  intellect  exilled  antecedent  to  all  bodies  is  in- 
deed a  Platonic  dogma,  from  which  Dr  Ogilvie,  after 
Cudworth,  wifhes  to  infer  that  the  doftrine  of  the  crea- 


2    ]  ?    L  A 

tion  w^8  taught  In  the  academy  ;  but  Di"  Ogi!v'(e  kno-wSjP'at  • 
and  no  man  knew  better  than  Cudworth,  that  Plato, 
with  every  other  Greek  phiiofoplier,  d!fi;inguifhed  be- 
tween /Wv  and  matter;  and  that  though  he  held  tlij 
j^iriorlty  of  intellec!:  to  the  former,  it  by  no  means  fcl- 
ioxvs  that  he  believed  it  to  have  exifted  antecedent  lo 
the  latter.  That  he  believed  mind,  or  rather  foui  (for 
he  diflinguifhes  between  the  two),  to  be  the  caufe  or 
principle  of  motion,  cannot  be  denied  ;  but  we  are  not 
therefore  authorifed  to  conclude  that  he  likewife  be- 
lieved it  to  l)e  the  caufe  of  the  exiftence  of  matte;.  Tliat 
he  believed  mind  to  be  the  moil  ancient  of  nil  (hiris>.s, 
taking  the  word  thifigs  in  the  m.oll  abfolute  fenfe,  can- 
not be  true,  fince  by  Dr  Ogiivie's  own  acknowledgment 
he  held  the  exiftence  and  eternity  of  ideas,  not  to  adj 
that  he  believed  t«  *.  or  t  ayaitn — the  firft  hypottafis  in 
his  trinity,  to  be  fuperior  to  mind  and  prior  to  it,, 
though  not  in  time,  yet  in  the  order  of  nature.  ^Vlle^ 
therefore  he  calls  mind  the  moft  ancient  of  a//  things,  he 
muft  be  fuppofed  to  mean  only  that  it  is  more  ancieiit 
than  a//  hoMes  and  inferior  fouls.  It  is  no  reflection  ou. 
the  charafter  of  Plato  that  he  cowld  not,  by  the  efFoiti 
of  his  own  reafon,  acquire  any  notion  of  a  proper  crea- 
tion ;  fince  we,  who  have  the  advantage  of  his  writings, 
and  of  writings  infinitely  more  valuable,  to  inllruft  us» 
find  it  extremely  difficult,  if  not  impoflible,  to  conceiv,; 
how  any  thing  can  begin  to  be.  ^Ve  believe  the  faii 
on  the  authority  of  revelation  ;  but  fliould  certainly  have 
never  agitated  fuch  a  queftion,  had  it  not  bee!i  riated  li> 
us  by  writers  infpired  v/ith  celellial  wifdom. 

In  the  Ph'tonic  cofmogony  we  cannot  therefore  doul;<. 
but  that  the  eternity  of  the  '^■■-f  ^^-.^'lyi  was  taken  for 
granted.  Whether  it  was  an-  eternal  and  neceffary  ema-^ 
nation  from  an  eternal  mind,  is  not  perhaps  quite  fo  evi- 
dent, though  our  own  opinion  is,  that  it  was  believed 
to  be  felf-exillent.  But  be  this  as  it  may,  which  is  not 
worth  difputing,  one  thing  is  certain,  that  Plato  did 
not  believe  it  to  have  a  fingle  fonn  or  quaHty  which  it 
did  not  receive  either  from  the  Demiurgus  or  the  Pfychs 
—  the  fecond  or  third  perfon  of  his  trinity.  Except 
Ariftotle,  ali  the  Greek  philofop/hers,  who  were  not 
materialifts,  held  nearly  the  fame  opinions  refpecting  tlie 
origin  of  the  world  ;  lo  that  in  examining  their  fvftems 
we  fhall  be  greatly  mailed  if  we  underftand  the  terms 
incorporeal  and  immaterial  as  at  all  fynonymous.  It  was 
aifo  a  doclrine  of  Plato,  that  thtTe  is  in  matter  a  necef- 
fary  but  blind  and  refra<5tory  force ;  and  that  hence 
arifes  a  propenfity  in  matter  to  diforder  and  defonnitjv 
which  is  the  caufe  of  all  the  imperfection  which  appears 
in  the  works  of  God,  and  the  origin  of  evil.  On  this 
fubjeft  Plato  writes  with  wohderful  obfcurity  :  but,  as 
far  as  we  are  able  to  trace  his  conceptions,  he  appears  to 
have  thought,  thai  matter,  from  its  nature,  rcfifts  the 
will  of  the  Supreme  Artificer,  fo  that  he  cannot  per- 
fedtly  execute  his  defigns ;  and  that  tliis  is  the  caufe  of 

the 


(a)  Mofheim  affirms  that  this  quotation  is  nowhere  to  be  found  in  the  wTitings  of  Plato.  He  therefore  at 
firft  fufpefted  that  the  learned  author,  in  looking  haftily  over  Plato's  loth  book  De  Legibus,  had  transfen-ed  to 
God  what  is  there  faid  of  the  anma  mundi,  leading  by  its  own  motions  every  thing  in  tlfe  heaven,  the  earth,  and 
the  fea,  and  that  he  had  added  fomething  of  his  own.  He  dropped  that  opinion,  however,  when  he  found 
Plato,  in  the  10th  book  of  his  Republic,  declaring  it  to  be  as  "  eafy  for  God  to  produce  the  fun,  moon,  flars,. 
and  earth,  &c.  from  himfelf,  as  it  is  for  us  to  produce  the  image  of  ourfelves,  and  whatever  elfe  we  pleafe,]^only 
by  interpofing  a  looking-glafs."     In  all  this  power,  however,  there  is  nothing  fimilar  to  that  of  crcatiuu. 
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ifm  ths  mixtur*  of  gooJ  and  evil  wliich  Is  Ajimd  in  tuc  fimple  and  aofolutely  perfeft  tnng,  avIio  is  coniiderei 

  laaterial  world.  bis  Theology  as  a.'j\oi»iot,  the  original  deity,  in  contradi- 

Plato,  however,  was  no  materiallft.     He  taught,  ftindlion  from  the  others,  who  are  only         8"^.  Tiiefcj 

tliat  there  is  an  intelligent  caiife,  which  is  the  oTigin  of  doftrines  are  to  be  gathered  from  his  works  at  large, 

fill  fplritual  being,  and  the  former  of  the  material  world,  particularly  from  the  limirus,  Phi/elus%  Sophifla,  and  E- 

The  nature  of  this  great  being  he  pronounced  it  difficult  pinomis  :  but  there  is  a  pallage  in  his  fecond  epillle  to 

to  difcover,  and  when  difcovered  impoffible  to  divulge.  Dionyfnis,  apparently  written  in  anfwer  to  a  letter  in 

The  exigence  of  God  he  inferred  from  the  marks  of  in-  which  thcVt  monarch  had  required  him  to  give  a  more 

reiligcnce,  which  apj^ear  in  the  form  and  arrangement  of  explicit  account  than  he  had  formerly  done  of  the  nu- 

1;(kUcs  in  the  vilible  world:  and  from  the  unity  of  the  ture  of  God,  in  which  the  doftrine  of  a  Trinity  fecms 


iity 

material  fyilem  he  concluded,  that  the  mind  by  which 
It  was  formed  muil  be  one.  God,  according  to  Plato, 
is  the  fupreme  intelligence,  incorporeal,  without  be- 
ginning, end,  or  change,  and  capable  of  being  percei- 
ved only  by  the  mind.    He  certai/ily  diftinguifhed  the 


to  be  diredlly  afTei-ted.  "  After  having  faid  that  he 
meant  to  wrap  up  his  meaning  in  fuch  obfcurity,  as 
that  an  adept  only  fhould  fully  comprehend  it,  he  adds 
exprefRons  to  the  following  import :  '  The  Lord  of 
Nature  is  furrounded  on  all  fides  by  his  works :  wh"at- 
Deity  not  only  from  body,  and  whatever  has  corporeal    ever  is,  exiils  by  his  permiflion  :  he  is  the  fountain  and 


qualities,  but  from  matter  itfelf,  'from  which  all  things 
nie  made.  He  alfo  afcnbed  to  him  all  thofe  qualities 
which  modern  philofophers  afcribe  to  immaterial  fub- 
ilance  ;  and  conceived  him  to  be  in  his  nature  fimple, 
imcircumfcrPoed  in  fpace,  the  author  of  all  regulated 
motion,  and,  in  fine,  pofiefied  of  intelligence  in  tlie 
iiigheft  pcrfeftion. 

His  notions  of  God  are  indeed  exceedingly 'refined, 
iind  fuch  as  it  is  difficult  to  fuppofe  that  he  could  ever 
have  acquired  but  from  fome  obfcure  remains  of  prime- 
val tradition,  gleaned  perhaps  from  the  pi  lefts  of  Egypt 
XT  from  the  philofophers  of  the  Eaft.  In  the  Divine 
Nature  he  certainly  believed  that  there  are  two,  and 
probably  that  there  are  three,  hyfiofiajh,  whom  he  called 
TO  «»  and**  ''t  ""^f  and  ^.^y^-  The  firit  he  confidered 
as  felf-exiflent,  and  elevated  far  above  all  mind  and  all 
icnowledge  ;  calling  him,  by  way  of  eminence,  the  f><-ifig, 
<TC  the  one.  The  only  attribute  which  he  acknowledged 
iii  this  perfon  was  goodnels  ;  and  therefore  he  frequent- 
ly ftyles  him  o  }  ^/je  g'^od,  or  ejjtntlal  goodnejs. 
The  ftcond  he  confidered  as  mind,  the  lutfdom  or  reafrm 
<  f  the  fii-ft,  and  the  maker  of  the  ivorld ;  and  therefore 
he  ftvles  him  A'»>"'?-  and  Siy.ioxj^yyg.  The  third 
he  always  fpeaks  of  c's  the  foul  of  tfje  world  ;  and  hence 
rails  him  ^■■'X">  or  "^^A"  '^"^  x''<^«'^'  He  taught  that 
:lie  fecond  is  a  neceffary  cnnanation  froitj  the  yf^/,  and 
the  third  from  the  fecond,  or  perhaps  from  tlm  Jiifl  and 
fecond. 

Some  liavc  indeed  pretended,  that  the  Trinity,  v/hich 


fource  of  excellence :  around  the  fecond  perfon  are  pla- 
ced things  of  the  fecond  order ;  and  around  the  third 
thofe  of  the  third  degree  (b)."  Of  this  obfcure  paffage 
a  veiy  fatisfadlory  explanation  is  given  in  Dr  Ogilvle's 
Theology  of  Plato,  to  which  the  nan'ow  limits  prefcribed 
to  fuch  articles  as  this  compel  us  to  refer  the  reader; 
We  ihall  only  fay,  that  the  account  which  we  have  given 
of  the  Platonic  Trihity  is  ably  fupported  by  the  Doftor. 

In  treating  of  the  etcrnul  emanation  of  the  fecond 
and  third  Hypoftafes  from  the  lirll,  the  philofophers  of 
the  academy  compare  them  to  light  and  heat  proceed- 
ing from  tlie  fun.  Plato  himfelf,  as  quoted  by  Dr  Cud- 
worth,  illuftrates  his  doArine  by  the  iame  comparlfon. 
Por  "  r'a>3t3»»,  or  the  firil  hypoftafis,  is  In  the  intellec- 
tual world  the  fame  (he  fays)  to  intelleft  and  intell> 
gibles  that  the  fun  is  in  the  corporeal  world  to  vifion 
and  vlfibles  ;  for  as  the  fun  is  not  vilion  itfelf  but  the 
caufe  of  vifion,  and  as  that  light  by  wliich  we  fee  is 
not  the  fun  but  only  a  thing  like  the  fun  ;  fo  neither  is 
the  Supreme  or  Ilighell  Good  properly  knowledge, 
but  the  caufe  of  knowledge  ;  nor  is  intelleft,  confidered 
as  fuch,  the  belt  and  molt  perfect  being,  but  only  a  be- 
ing having  the  form  of  perfection."  Again,  "  as  the 
fun  caufes  other  things  not  only  to  become  vlfible  but 
alfo  to  be  generated ;  fo  the  Supreme  Good  gives  to 
things  not  only  their  capability  of  being  known,  but 
alfo  their  veiy  eflences  by  vv-hlch  they  fubfiit ;  for  this* 
fountain  of  the  Da'ty,  this  highelt  good,  is  not  itfelf 
properly  eflfence,  but  above  effence,  tranfcending  it  in  i-e> 


commoniv  called  Platonic,  was  a  f  ftlon  of  the  later    fpedt  both  of  dignity  and  of  power." 
Platoniits,  unknown  to  tlie  fiiunder  of  the  fchool :  but       The  refemblancx^  which  this  trinity  cf  Plato  bears  to 
;iny  peribn  who  fliall  take  tlve  troulile  to  Itudy  the  wri-    that  revealed  in  the  gofpel  mult  be  obferved  by  every 


tings  of  Plato,  will  find  iibundant  evidence  that  he  really 
affeited  a  triad  of  divine  hypoitafes,  all  concei'ned  In  the 
.formation  and  gowrnment  of  the  world.  Thus  in  his 
loth  book  of  Ijaws,  where  he  undertakes  to  prove  the 
cxiftence  of  a  Defty  in  oppofition  to  atheills,  he  afcends 
■Ko  higher  In  the  demonitiation  than  to  the  ^^x*  or  mun- 
dane foul,  whloh'he  held  to  be  the  immediate  and  proper 
«-aufe  of  all  the  motlan  that  is  In  the  world.  But  in 
other  part"?  of  his  writings  he  frequently  affcrts,  "S  fu- 
perlor  to  the  felf-moving  principle,  an  immoveable 
•  >r  intellect,  which  was  properly  the  dem'rurgus  or  fra- 


attentive  reader ;  but  the  two  doctrines  are  likewife  iu 
fome  rcfpedts  exceedingly  dlflTirailar.  The  third  hypo- 
ftafis in  the  Platonic  fyftem  appears  In  no  point  of  view 
co-ordinate  v/ith  the  firit  or  fecond.  Indeed  the  firlt  i't 
elevated  far  above  the  fecond,  and  the  third  funk  ftill 
farther  beneath  it,  being  confidered  as  a  mere  foti!  im- 
merfed  in  matter,  and  forming  with  the  coi-poreal  \^;orl(!, 
to  which  it  is  united,  one  compound  animal.  Nay,  ii 
does  not  appear  perfectly  clear,  that  Plato  confidered  hi-; 
4iy;^t  r»o  iLDT^tv  as  a  pure  fpirit,  or  as  having  fubfittecl 
from  eternity  as  u  dilllndt  Hypofiafis.   "This  governing 


xr.er  of  the  v.-oild  ;  r.nd  above  xhk  hypnflnfu  cnc  :r.olt    fpirit,  cf  whom  th-  earth,  prcperly  fo  called,  ,  is  tlu: 

F  2  hcdxf 


(is)  "  Tlitii  T4^v  Ta^Tav  ^atriX- at,  cctuT  in, 


A:l/rtp-v  J;  irtci  rut  J'.i/r!,-.i 


^      .  .lit 
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p]a»on"i*n  body,  confifled,  according  to  our  author's  philofophy, 
— .  ^£  the  fjintie  and  the  other;  that  is,  of  the  firft  matter, 
and  of  pure  intelligence,  framed  to  aftuate  the  machi- 
nery of  nature.  The  Supreme  Being  placed  him  in  the 
middle  of  the  earth  ;  which,  In  the  vivid  idea  of  Plato, 
feemed  itXelf  to  live,  in  coiifequence  of  an  influence  that 
was  felt  in  eveiy  part  of  it.  From  this  feat  his  power 
is  reprefented  as  being  extended  on  all  ftdes  to  the  ut- 
moft  limit  of  the  heavens ;  conferring  life,  and  pi-efer- 
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We  have  faid  that  the  Demiurgus  was  the  maker  of  Platoiufi 
the  world  from  the  firft  matter  which  had  exifted  from  >■ — 
eternity ;  but  in  Plato's  cofmogony  there  is  another 
principle,  more  myflerious,  if  poffible,  than  any  thing 
which  we  have  yet  mentioned,  This  is  his  intelleftual 
fyftem  of  ideas,  which  it  is  not  eafy  to  colle£l  from  his 
writings,  whether  he  confidered  as  indtpmdcnt  exiftences, 
or  only  as  archetypal  forms,  which  had  fubfifted  from 
eternity  in  the  xcj-^v  or  divine  intellect.    On  this  fub- 


vlng  harmony  in  the  various  and  complicated  parts  of  jecl  he  writes  with  fuch  exceeding .  obfcurity,  that  men 
the  univerfe.  Upon  this  being  God  is  faid  to  have  of  the  firft  eminence,  both  among  the  ancients  and  the 
looked  with  peculiar  complacency  after  having  formed    moderns,  have  differed  about  liis.  real  meaning.  Some. 
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him  as  an  image  of  himfelf,  and  to  have  given  beauty 
aj;id  perfeft  proportion  to  the  manfion  which  he  was 
dellined  to  occupy.  According  to  the  doftrine  of  Ti- 
msus,  the  Supreme  Being  ftruck  out  from  this  original 
mind  innumerable  fpirits  of  inferior  order,  endowed  with 
principles  of  reafon  ;  and  he  committed  to  divinities  of 
ftcondary  rank  the  taflc  of  invefting  thefe  in  material 
forms,  and  of  difpeifing  them  as  inhabitants  of  the  fun, 
moon,  and  other  celeftial  bodies.  He  taught  alfo,  that 
at  death  the  human  foul  is  reunited  to  the  •i-^xn  rev  koo-- 
MOf,  as  to  the  fource  from  which  it  originally  came." 

Such  is  the  third  perfon  of  the  Platonic  triad, 
as  we  find  his  nature  and  attributes  very  accurately 
ilated  by  Dr  Ogilvie  ;  and  the  Chriftian  philofopher, 
who  has  no  particular  fyftem  to  fupport,  will  not  re- 
quire another  proof  that  the  triad  of  Plato  differs 
exceedingly  from  the  Trinity  of  the  Scriptures.  Indeed 
the  third  hypoftalis  in  this  triad  has  fo  much  the  appear- 
ance of  all  that  the  ancients  could  mean  by  tliat  which 
we  call  a  creature,  that  the  learned  Cudworth,  who  wifli- 
ed,  it  is  difficult  to  conceive  for  what  repfon,  to  find  the 
fublimeft  myfteiy  of  the  Chriftian  faith  explicitly  taught 
in  the  writings  of  a  pagan  philofopher,  was  forced  to 
fuppofe  that  Plato  held  a  double  ^^x.'^  or  foul,  one 
iyKorfxio^  incorporated  with  the  material  world,  and  the 
other  M*tPM<rfiiov  or  fupramundane,  which  i&  not  the  foul 
but  the  governor  of  the  univerfe.    We  call  this  a  mere 
Itypothefis  ;  for  though  the  author  difplays  vaft  erudi- 
tion, and  adduces  many  quotations  in  which  this  double 
pjyche  is  plainly  mentioned,  yet  all  thofe  quotations  are 
taken  from  Platonifts  who  lived  after  the  propagation  of 
the  gofpel,  and  who,  calling  themfelves  ecc leaks ^  freely 
ftole  from  every  fedl  fuch  dogmas  as  they  could  incor- 
porate with  their  own  fyftem,  and  then  attributed  thofe 
dogmas  to  their  mailer.    In  the  writings  of  Plato  him- 
felf, there  is  not  fo  much  as  an  allufion  to  this  fupramun- 
dane pfyche* and  it  is  for  this  reafon  (the  of 
which  he  treats  being  fo  very  inferior  to  the  itit^iovQyct 
and  7a>«^cv^  that  we  have  exprefled  with  hefitation  his 
belief  of  three  hypoftafes  in  the  divine  nature.    Yet  that 
he  did  admit  fo  many,  feems  more  than  probable  both 
from  the  pafTage  illufirated  by  Dr  Ogilvie  and  from  the 
attempt  of  Plotinus,  one  of  his  foUowei-s,"  to  demon- 
ftrate  that  the  number  can  be  neither  greater  nor  lefs.. 
That  his  doctrine  on  this  fubjeft  fliould  be  inaccurate 
and  erroneous,  can  excite  no  wonder ;  whilft  it  muft  be 
confefTed  to  have  fuch  a  refemblance  to  the  truth,  and 
to  be  fo  incapable  of  being  proved  by  reafoning  from  ef- 
fe As  lo  caufes,  that  we  could  not  doubt  of  his  having 
inherited  it  by  tradition,  even  though  we  had  not  com- 
plete evidence  that  fomething  very  fimilar  to  it  was 


have  fuppofed,  that  by  ideas  he  meant  real  beings  fub- 
fiftihg  from  eternity,  independent  of  all  minds,  and  fe- 
parate  from  all  matter  ;  and  that  of  thefe  ideas  he  con- 
ceived  fome  to  be  living  and  others  to  be  without  life.  . 
In  this  manner  his  doftrine  is  interpreted  by  Tertul- 
lian*  among  the  ancients,  and  by  the,  celebrated  Bruck-*  i 
erf  among  the  moderns ;  and  not  by  them  only,  but  A„ima, 
by  many  others  equally  learned,  candid,  and  acute.  Cud- 1  ■^f/?'"' 
worth,  on  the  other  hand,  with  his  annotator  Mofheim,  jj^i"" 
contend,  that  by  his  ideal  world  Plato  meant  nothing 
more  than  that  there  exifted  from  eternity  in  the  *»>-of 
or  mind  of  God  a  notion  or  conception  of  evely  thing 
which  was  in  time  to  be  made.     This  is  certainly . 
much  more  probable  in  itfelf,  than  that  a  man  of  enlar- 
ged  underflanding  fhould  have  fuppofed,  that  there  are 
fomewhere  in  extramundane  fpace  real  living  incorporeal, 
beings  eating  and  drinking,  which  are  the  ideas  of  all 
the  animals  which  ever  have  been  or  ever  will  be  eating 
and  drinking  in  this  world.    Yet  Mofheim  candidly  ac- 
knowledges,  that  if  the  controverfy  were  to  be  decided 
by  the  votes  of  the  learned,  he  is  doubtful  whether  it  , 
would  be  given  for  or  againfl  him ;  and  Cudworth, 
though  he  pleads  the  caufe  of  his  mafter  with  much  in- 
genuity, owns,  that  on  this  fubjeft  his  language  cannot 
be  vindicated.    This  indeed  is  moft  true;  for.  Plato 
contends,  that  his  ideas  are  not  only  the  objefts  of> 
fcience,  but  alfo  the  proper  or  phyfical  caufes  of  all 
things  here  below;  that  the  idea  of  fimilitude  is  the 
caufe  of  the  refemblance  between  two  globes  ;  and  the 
idea  of  diflimilitude  the  caufe  that  a  globe  does  not  re- 
ferable a  pyramid  ;  he  likewife  calls  them  *vcixe^  ejfencss 
or  fubjlances,  and  many  of  his  followers  have  pronounced  '. 
them  to  be  animals. 

Thefe  wonderful  exprefUbns  incline  us  to  adopt  with 
fome  hefitation  the  opinion  ftated  by  Dr  Enfield.  This 
hiftorian  of  philofophy  having  obferved,  that  fome  o£. 
the  admirers  of  Plato  contend,  that  by  ideas  exifting  in  , 
the  reafon  of  God,  nothing  more  is  meant  than  concep- 
tions formed  in  the  Divine  mind,  controverts  this  opi-- 
.nioji  with  much,  cffeft,    "  By  ideas,  Plato  (fays  he)  ap- 
pears to  have  meant  fomething  much,  more  myfterious 
namely,  patterns  or  archetypes  fubfifting  by  themfelves,  . 
as  real  beings,  onat  c»7a  m  the  Divine  reafon,  as  in  their 
original  and  eternal  region,  and  iftuing  thence  to  give,  - 
form  to  fenfible  things,  and  to  become  objefts  of  con- 
templation^ and  fcience  to  rational  beings.    It  is  the, 
doftrine  of  the  Timsus,  that  0  Koyla-fMi  -m  ©tu,  the  rea- 
fon of  God,  comprehends  exemplars  ofs  all  things,  and. 
that  this  reafon  is  one  of  the  primary  caufes  of  things. 
Plutarch  fays,  that  Pkto  fuppofes  three  principles,  God, 
Matter,  and  Idea.    Juftin  Martyr,  Pfeudo-Origen,  and 


taught  long  before  him,  not  only  by  Pythagoras  and.  others,  affert  the  fame  thing. 

Parmenides,  but  by  the  philofophers  of  the  eatt.  «  That  this  is  th.e  true  Platonic  dodrine  of  ideas  wili 
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orifth.  appear  probable,  if  we  attend  to  the  manner  In  which 
'  Plato  framed  his  fyftem  of  opinions  concerning  the  ori- 
gin of  things.  *  Having  been  from  his  youth  (fays  A- 
viftotle)  converfant  vnth  Cratylus,  a  difciple  of  Hera- 
clitus,  and  inftrufted  in  the  doclrine  of  that  fchool,  that 
all  fenfible  things  are  vanable,  and  cannot  be  proper  ob- 
jefts  of  fcience,  he  reafonably  concluded,  that  if  thei^ 
be  any  fuch  thing  as  fcience,  there  muft  exift,  befidcs 
fenfible  objefts,  certain  permanent  natures,  perceptible 
only  by  the  intelle6t.'  Such  natures,  divine  in  their 
;j  origin,  and  eternal  and  immutable  in  their  exigence,  he 
admitted  into  his  fyftem,  and  called  them  i/Jeas.  Vifible 
things  were  regarded  by  Plato  as  fleeting  (hades,  and 
ideas  as  the  only  permanent  fubftances.  Thefe  he  con- 
ceived to  be  the  proper  objefts  of  fcience  to  a  mind 
raifed  by  divine  contemplation  above  the  perpetually 
varying  fcenes  of  the  material  world." 

It  was  a  fundamental  doftrine  in  the  fyftem  of  Plato, 
that  the  Deity  formed  the  material  world  after  a  perfeft 
model,  conlifting  of  thofe  ideas  which  had  eternally  fub- 
fifted  in  his  own  reafon  ;•  and  yet,  with  fome  appearance 
of  contradiftion,  he  calls  this  model  ''yf/^^ex'jtent,  indi- 
vifible,  and  eternally  generated."  Nay,  he  talks  of  it  as 
being  intelligent  as  well  as  eterucilt  and  wholly  different 
from  the  tranfcripts,  which  are  fubjcfted  to  our  infpec- 
tion.  There  is  fo  much  myftery,  confufion,  and  appa- 
rent abfurdity,  in  the  whole  of  this  fyftem,  as  It  has 
come  down  to  us,  that  we  muft  fuppofe  the  fi-iends  of 
Plato  to  have  been  intrufted  with  a  key  to  his  efoteric 
doftrlnes,  which  has  long  been  loft,  otherwife  it  would 
be  difficult  to  conceive  how  that  phllofopher  could  have 
had  fo  many  admirers. 

With  almoft  every  ancient  theift  of  Greece  the  foun- 
der of  the  academy  beheved  In  an  order  of  beings  called 
damonsy  which  were  fuperior  to  the  fouls  of  men,  and- 
ftruck  off"  by  the  Demiurgus  from  the  foul  of  the  world- 
Of  thefe  the  reader  wiU  find  fome  account  elfewhere  : 
(See  D.EM0N  and  Polytheism).  We  mention  them 
at  prefent  becaufe  they  make  an  important  appearance 
In  Plato's  fyftem  of  phyfics,  which  was  built  upon  them 
and  upon  the  doftrine  which  has  been  ftated  concerning 
God,  matter,  and  ideas.  He  taught,  that  the  vifible 
world  was  formed,  by  the  Supreme  Architeft,  uniting 
eternal  and  immutable  ideas  to  the  fii-ft  matter;  that  the 
-*  Tim,  unlverfe  is  one  animated  being*,  including  within  its 
hmits  all  animated  natures ;  that,  In  the  formation  of 
the  vifible  and  tangible  world,  -fire  and  earth  were  firft 
formed,  and  were  afterwards  united  by  means  of  air  and 
water;  that  from  perfeft  parts  one.  perfeft  whole  was 
produced,  of  a  fpherical  figure,  as  moft  beautiful  In  it- 
t  Void,  felf>  and  beft  fuited  to  contain  all  other  figures  f ;  that 
the  elementary  parts  of  the  world  are  of  regular  geome- 
trical forms,  the  particles  of  earth  being  cubical,  thofe 
of  fire  pyramldical,  thofe  of  air  in  the  form  of  an  ofto- 
hedron,  and  thofe  of  water  In  that  of  an  icofohedion ; 
that  thefe  are  adjufted  In  number,  meafure,  and  power, 
iiL  perfeft  conformity  to  the  geometrical  laws  of  pro- 
portion ;  that  the  foul  which  pervades  this  fphere  is  the 
caufe  of  Its  revolution  round  Its  centre  ;  and,  laftly,  that 
the  world  will  remain  for  ever,  but  that  by  the  aftion 
of  Its  animating  principle.  It  accomphfties  certain  pe- 
riods, within  which  every  thing  returns  to  its  ancient 
place  and  ftate.  This  periodical  revolution  of  nature  is 
called  the  Platonic  or  great  year.  See  the  preceding 
article. 


The  met^Lphyfical  doftrlnes  of  Plato,  which  treat  ofFlatonlfm. 

the  human  foul,  and  the  principles  of  his  fyftem  of  "^"^ 

ethics,  have  been  detailed  In  other  articles  (See  Meta- 
physics, Part  III.  chap.  Iv.  ;  and  Moral  Philofophy^ 
n''  6. )  :  but  It  is  worthy  of  obfervation  in  this  place,  . 
that,  preparatory  to  the  ftudy  of  all  philofophy,  he  re- 
quired from  his  difclples  a  knowledge  of  the  elements  of 
mathematics.  In  his  Republic,  he  makes  Glaucus, 
one  of  the  fpeakers,  recommend  them  for  their  ufeful- 
neis  In  human  life.  "  Arithmetic  for  accounts  and  dl- 
ftributions ;  geometry  for  Incampments  and  menfura- 
tions  ;  mufic  for  folemn  feftivals  in  honour  of  the  gods  ; 
and  aftronomy  for  agriculture,  for  navigation,  and  the 
like.  Socrates,  on  his  part,  denies  not  the  truth  of  all 
this,  but  ftill  Infinuates  that  they  were  capable  of  an- 
fwerlng  an  end  more  fublime.  '  You  are  pleafant  (fays 
he)  in  your  feeming  to  fear  the  multitude,  left  you 
ftiould  be  thought  to  enjoin  certiiin  fciences  that  are 
ufelefs.  'Tis  Indeed  no  contemptible  matter,  though  a 
difficult  one,  to  believe,  that  through  thefe  particular 
fciences  the  foul  has  an  organ  purified  and  enlightened, 
which  is  deftroyed  and  blinded  by  ftudies  of  other  kinds ; 
an  organ  better  worth  faving  than  a  thoufand  eyes,  in 
as  much  as  truth  becomes  vifible  through  this  alone." 

"  Concerning  policy,  Plato  has  written  at  large  In  his  ■ 
Republic  and  In  his  Dialogue  on  Laws.    He  was  fp  ■ 
much  enamoU'ii-ed  with  his  own  conceptions  on  this  fub- 
jeft,  that  it  was  chiefly  the  hope  of  harving  an  oppor- . 
tunlty  to  realife  his  plan  of  a  republic  which  Induced 
him  to  vifit  the  court  of  Dionyfius.    But  they  who  are 
converfant  with  mankind,  and  capable  of  calmly  Inveftl- 
gating  the  fprings  of  human  aftions,  will  eafily  perceive 
that  his  projefts  were  chimerical,  and  could  only  have  • 
originated  in  a  mind -replete  with  phUofophical  enthu- 
fiafm.    Of  this  nothing  can  be  a  clearer  proof  than  the 
defign  of  admitting. In  his  repubilc-a  community  of  wo- 
men. In  order  to  give  reafon  an  entire  controul  over  de- 
fire.    The  main  objeft  of  his  political  inftltutlons  ap- 
pears to  have  been,  the  fubjugation  of  the  paflions  and  • 
appetites,  by  means  of  the  abftraft  contemplation  of 
ideas.    A  fyftem  of  policy,  raifed  upon  fuch  fanciful 
grounds,  cannot  merit  a  more  diftlnft  confideratlon." 

Such  is  genuine  Platonifm  as  It  was  taught  in  the  old 
academy  by  the  founder-  of  the  fchool  and  his  Immediate 
followers ;  but  when  Arcefilaus  was  placed  at  the  head 
of  the  academics,  great  Innovations  were  Introduced 
both  Into  their  doftrines  and  Into  their  mode  of  teach- 
ing (See  Arcesilaus).  This  man  was  therefore  con^ 
fidered  as  the  founder  of  what  was  afterwards  called  the 
middle  academy.  Being  a  profefled  fceptic,  he  carried 
his  maxim  of  uncertainty  to  fuch  a  height,  as  to  alarm 
the  general  body  of  philofophers,  offend  the  governors 
of  the  ftate,  and  bring  juft  odium  upon  the  very  name  of 
the  academy.  At  length  Carneades,  one  of  the  difclples 
of  this  fchool,  relinquifliing  fome  of  the  more  obnoxious 
tenets  of  Arcefilaus,  fovmded  what  has  been  called  the 
new  academy  with  very  little  Imprx)vement  on  the  prin- 
ciples of  the  middle.    See  Carneades. 

Under  one  or  other  of  thefe  forms  Plaltonifm  found 
its  way  into  the  Roman  republic.  Cicero  was  a  Plato- 
nlft,  and  one  of  the  greateft  ornaments  of  the  fchool..  A 
fchool  of  Platonifts  was  likewife  founded  in  Alexandria 
in  the  fecond  century  of  tlie  Chriftlan  era ;  but  their 
dodirines  differed  in  many  particulars  from  thofe  taught  - 
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P'a\uus  I'n  tne  three  academies.  They  pTofefTed  to  ftek  truth 
,  1^  -^'herever  they  could  find  it,  and  to  colle6l  their  dogmas 
'^J'  _V  from  eveiy  fchool.  They  endeavoured  to  bend  feme  o( 
the  principles  of  Plato  into  a  conformity  with  the  doc- 
trines of  the  gofpel ;  and  they  incorporated  with  the 
whole  many  of  the  maxims  of  Arillotle  and  Zeno,  and, 
net  a  few  of  the  fiftlons  of  the  eaft.  Their  fyftem  was 
therefore  extremely  heterogeneous,  and  feldom  'fo  ra- 
tional as  that  of  the  philofopher  after  whofe  name  they 
were  called,  and  of  whofe  doftrines  we  have  given  fo  co- 
pious a  detail.  See  Ammonius,  Ecclectics,  and  Plo- 

TINUS. 

PLAUTUS  (Marcus  Accius),  a  comic  writer  of 
ancient  Rome,  born  at  Umbria,  a  ,pi'ovince  of  Italy. 
His  proper  name  was  Marcus  Acc'ius,  and  he  is  fup- 
pofed  to  have  acquired  the  funiame  of  Phut  us  from  ha- 
ving fplay  feet*  His  -parentage  appears  to  have  been 
mean  ;  fo  that  fome  have  thought  he  was  the  fon  of  a 
flave.  Aulus  GcHius  fays  that  Plautus  wag  diftinguifh- 
ed  for  his  poetry  on  the  theatre,  «nd  Cato  for  his  elo- 
quence in  the  Forum,  at  the  fame  time  ;  and  obferves 
tlfewhere  from  Varro,  that  he  v/as  fo  well  paid  for  his 
plays  as  to  doiible  his  ftork  in  trading,  in  which  he 
Lift  all  he  gained  by  the  mufes.  He  is  faid  to  have  been 
reduced  to  work  at  a  mill  for  his  fubfiltence  ;  but  Varro 
adds,  th:it  his  wit  was  his  beft  fupport,  as  he  compcifed 
three  of  his  plays  during  this  drudger)^  He  died  in 
the  firll  year  of  the  elder  Cato's  cenforfliip,  about  the 
year  of  Rome  ^60,  and  iS^4  B.  C.  We  have  20  of  his 
plays  extant,  though  not  all  of  them  entire.  Five  of 
them,  comedies,  have  been  elegantly  tranPiated  into  Eng- 
Jifh  by  Mr  B.  Thornton,  and  publiihtd  in  2  vols  8vo, 
1767. 

PLAYS.    See  PLAY-hovse. 

PLAY-Hot'SE.  See  Theatre,  Amphjtheatre, 
S:c.  The  moft  ancient  EngliOi  play-houfes  were  the 
Curtain  in  Shoreditch  and  the  Theatre.  In  the  time 
of  Shakefpeare,  who  commenced  a  dramatic  v.Titer  in 
T5'92,  there  were  no  lefs  than  lO  theatres  open.  Four 
■<if  thefe  were  private  lumfes,  vi?;.  that  in  Blaokfriars, 
the  Cockpit  or  phoenix  in  Drury-Lane,  a  theatre  in 
Whltefriars,  and  one  in  Salifbury  -court.  The  other  fix 
were  called  public  theatres,  viz.  the  Globe,  the  Swan, 
the  Rofe,  and  the  Hope,  on  the  Bank-fide  ;  the  Red 
Bull,  at  the  upper  end  of  St  Jobn's-ftreet,  and  the 
Fortune  in  White-crofs  Street.  The  two  lall  were 
chiefly  frequented  by  citizens.  Mr  Malone  gives  us  a 
pretty  copious  account  of  thefe  play-houfes,  in  a  fup- 
plCTnent  to  his  laft  edition  of  Shakefpeare,  Vvhich  we 
fliall  here  infert. 

"  Moil,  if  not' all  (fays  he)  of  Shakefpeare's  plays 
rvere  perfonrred  either  at  the  Globe  or  at  the  Theatre  in 
Blackfriars.  It  appears  that  they  both  belonged  to  the 
fame  company  of  comedians,  viz.  his  majelly's  fervants, 
which  title  tliey  afiumed,  after  a  Jicence  had  been  grant- 
ed to  them  by  King  James  in  1603,  having  before  that 
time  been  called  the  fervants  of  the  lord  chamberlain. 

"  The  theatre  in  Blackfriars  v/as  a  private  houfe  j 
,  |jut  the  peculiar  and  diltinguifhing  marks  of  a  private 
play-houfe  it  is  not  eafy  to  afcertain.  It  was  very  imall, 
ahd  plays  were  there  ufually  reprefented  by  candle  light. 
'The  Globe,  fituated  on  the  fouthern  fide  of  the  river 
Thames,  was  a  hexagonal  building,  partly  open  to  the 
^^'Gather,  parth;  covered  witli  reeds.     It  was  a  public 
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theatre,  and  of  confiderable  fize,  and  thera  they  always  P-a\ 
afted  by  day-light.  On  the  roof  of  the  Globe,  and  the  ' — 
other  public  theatres,  a  pole  was  erefted,  to  which  a 
flatr  was  affixed.  Thefe  flags  were  probably  difplayed 
only  during  the  hours  of  exhibition  ;  and  it  fiiould  feem 
from  a  palfage  in  one  of  the  old  com.edies  that  they  were 
taken  down  during  I^ent,  in  which  feafon  no  plays  were 
prefented.  The  Globe,  though  hexagonal  at  the  out-, 
fide,  was  probaMv'  a  rotunda  within,  and  perhaps  had 
its  name  from  its  circular  form.  It  might,  however, 
have  been  denominated  only  irom  its  fign,  which  was  a 
figure  of  Hercules  fuppoiting  the  Globe.  This  theatre 
was  burnt  down  in  161  but  it  was  rebuilt  in  the  fol- 
lowing year,  and  decorated  with  more  on'.ament  than 
had -been  originally  beitowed  upon  it.  The  exhibitions 
at  the  Globe  feem  to  have  bct-n  calculated  chiefly  fer 
the  lower  clafs  of  people  ;  thofe  at  Blackfriars  for  a 
more  feledf  and  judicious  audience. 

"  A  writer  infonns  us,  that  one  of  thefe  theatres 
^^•as  a  wiuter  and  the  other  a  fummer  iiont'e.  As  the 
Globe  was  partly  expofed  to  the  weatlier,  and  they  a6t- 
ed  there  uuiaily  by  day-light,  it  was  probably  the  fum- 
mer theatre.  The  exhibitions  here  feem  to  have  been 
more  frequent  than  at  Blackfriars,  at  leail  till  the  year 
1604  or  1605,  when  the  Bank-iide  appears  to  have 
"become  lefs  fafhionable  and  lefs  frequented  than  it  for., 
merly  had  been.  Many  of  our  ancient  dramatic  pieces 
were  performed  in  the  yards  of  carriers  inns ;  in  which, 
in  the  beginning  of  queen  Elizabeth's  reign,  the  conu- 
dians,  who  then  firft  united  themfclves  in  companies, 
erected  an  occafional  ftage.  The  form  of  thefe  tempo- 
rary play-houfes  feems  to  be  preferv-ed  in  ovir  modera 
theatre.  The  galleries  are  in  both  ranged  over  each 
other  on  three  fides  of  the  bui'-ling.  The  fmall  room.s 
under  the  lowefi;  of  thefe  galleries  anfwtr  to  our  prefetit 
l)oxes  ;  and  it  is  obfervable  that  thefe,  even  in  theatrcB 
which  were  built  in  a  fubfequent  period  exprefsly  for 
dramatic  exhibitions,  ftill  retained  their  old  name,  "onh 
are  frequently  called  rooms  by  our  ancient  writers.  Th-; 
yard  bears  a  fufhcient  refemVjIance  to  tlije  pit,  as  at  pre- 
sent in  ufe.  We  may  fuppofe  the  Itage  to  have  been 
raifed  in  this  area,  on  the  fourth  fide,  with  its  back  U\ 
the  gateway  of  the  inn,  at  which  the  money  for  admif- 
fion  was  taken.  Heiw:e,  in  the  middle  of  the  Globe, 
and  I  fuj}])ofe  of  the  other  public  tlieatres,  in  the  time 
of  Shakefpeare,  there  was  an  open  yard  or  area,  wherj; 
the  common  people  flood  to  fee  the  exhibition  ;  from 
wliich  circumflance  they  are  called  by  our  author  ground- 
lings, and  by  Ben  Johnfon  '  the  undcrit  luding  gentle- 
men of  the  ground.' 

"  In  the  ancient  playdioufes  there  appears  to  have 
been  a  private  box,  of  which  it  is  not  eat'y  to  afccitaiu 
the  fituation.  It  feems  to  hxve  been  placed  at  the  fidi? 
of  the  ilage  tov/ards  the  rear,  and  to  have  been  at  a 
lower  price  :  in  this  fome  people  fat,  either  from  eco- 
nomy or  fingularity.  The  galleries,  t)r  fcaffolds  as  tlrey 
are  fometimes  called,  and  that  part  of  the  houfe  which 
in  private  theatres  was  named  the  pit,  feem  to  have  beea 
at  the  fame  price  ;  and  probably  in  houfes  of  reputation, 
fuch  as  the  Globe,  and  that' in  Blackfriars,  the  price  of 
admrffion  into  thofe  parts  of  the  theatre  was  6  <1.  while 
in  fome  meaner  play-lioufes  it  was  only  i  d.  in  other* 
only  2  d.  The  price  of  admifiion  into  the  beft  rooms  or 
boxes  was,  I  believe,  in  our  autJior's  time,  i  s.-;  vhougii 
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hy.Uo  fc  aitej*warJ5  {t  sf  pears  to  have  rlfcn  to  2  5.  ?.r,tl  half-- 
crown. 

"  From  fcveral  paHagcs  in  our  old  plays,  we  learn, 
that  fpeftators  were  aduuttcd  on  the  ftage,  and  that  the" 
i:ritic3  and  wits  of  the  time  ufiially  lat  there.  Some  were 
pIc'Ced  on  the  ground ;  others  fat  on  ftools,  of  which 
the  price  was  either  6d.  or  i  s.  according,  I  fuppofe,  to 
the  commwdioufutfs  of  the  fituatlon  ;  and  they  were  at- 
tended hj  pages,  who  furnifhed  them  with  pipes  and 
t<^bacco,  which  was  fixioaked  lierc  as  well  as  in  other 
p>',rts  of  the  houfe  ;  yet  it  fhould  feem  that  perfons  were 
fufFertd  to  lit  on  the  ftage  only  in  the  private  play-houfes, 
fucli  as  Blackiriars,  &c.  where  the  audience  was  more  fc- 
Jett,  and  of  a  higher  clafs ;  and  that  in  the-  Globe  and 
other  puljlic  theatres  no  fuch  licence  was  permitted. 

'*  The  ftage  was  Itrewcd  witli  ruihes,  which,  as  we 
)earn  from  Hcntzner  and  Caius  de  Ephemera,  was,  in 
the  time  of  Shakefpeare,  the  ufual  covering  of  floors  in 
England.  Ti'c  ciirtnin  wliich  hangs  in  the  front  of  the 
prefent  ftage,  drawn  up  by  lines  and  pulleys,.tliough  not  a 
modern  invention,  for  it  w?.8  ufed  by  Inigo  Jones  in  the 
mafques  at  court,  was  yet  an  apparatus"  to  which  the 
i-mple  m.echanifm  of  our  ancient  theatres  had  not  arrived, 
for  in  thera  the  curtains  opened  in  the  middle,  and  were 
t!ravvn  backwards  and  foru-ards  on  an  iron  rod.  In  fome 
play-houfes  they  were  woollen,  in  otliers  niade  of  filk. — 
Towards  the  rear  of  the  ftage  there  appears  to  liave  been 
a  balcony,  the  platform  of  which  was  probably  eight  or 
ten  feet  from  the  ground.  I  fuppofe  it  to  have  been  fup- 
portcd  by  pillars.  From  hence,  in  many  of  our  old  plays, 
3)art  of  the  dialogue  was  fpoken  ;  and  in  the  front  of  this 
balcony  curtains  Hkewife  were  hung. 

"  A  d0ubt  has  been  entertained  whether  in  our  ancient 
rheat^'s  there  were  fide  and  other  fcenes.  The  queftion 
is  involved  in  fo  much  obfcurity,  that  it  is  very  difficult  to 
form  any  decided  opinion  upon  it.  It  is  certain,  that  in 
t'le  year  i(^o?  Inigo  Jones  exhibited  an  entertainment  at 
(Oxford,  in  which  moveable  fcenes  were  ufed  ;  but  he  ap- 
j)ears  to  have  introduced  feveral  pieces  of  machinery  in  t'lt 
mafqucs  at  court,  with  which  undoubtedly  the  public 
theatres  were  unacquainted.  A  paflage  which  has  been 
}>roduced  from  one  of  the  old  comedies,  proves,  it  muft 
be  owned,  that  even  thefe  were  furniftiedwith  ibme  pieces 
of  machinery,  which  were  ufed  when  it  was  requifite  to 
exhibit  the  defcent  of  feme  god  or  faint ;  but  from  all 
the'  contemporarj'  accounts,  I  am  inclined  to  l^elieve  that 
the  mechanifm  of  our  ancient  ftage  feldom  went  beyond 
a  painted  chair  or  a  trap-door,  and  that  few,  if  any  of 
them,  had  any  moveable  fcenes.  When  kingHenry  VIIJ. 
is  to  be  difcovered  by  the  dukes  of  Suffolk  and  Norfolk, 
reading  in  his  ftudy,  the  fcenical  direAIon  in  the  firft  fo- 
lio, 1623,  (which  was  printed  apparently  from  play-houfe 
copies),  is,  '  the  king  draws  tf.e  curtain,  e.  draws  it 
open),  andhts  reading  penfively  ;'  for,  bcfides  the  prin- 
cipal curtains  that  hung  in  the  fiont  of  the  ftage,  they 
ufed  otliers  as  fubftitutcs  for  fcenes.  If  a  bed-chamber  is 
to  be  exhibited,  n«  change  of  fcene  is  mentiojied  ;  but  the 
jn-operty-man  is  ftmply  ordered  to  thruft  forth  a  bed. 
When  tire  fable  requires  the  Roman  capitol  to  be  exhibit- 
ed, we  find  two  officers  enter,  'tolay  cuftiions,  as  it  were, 
in  the  capitol,'  &c.  On  the  whole,  it  appears,  that  our 
ancient  theatres,  in  general,  were  only  furniftied  with  cur- 
tains, and  a  fingle  fcene  compofed  of  tapeftry,  which 
were  fometimes,  perhaps,  oniam.ented  with  piftures  ;  and 
{omc  paftages  in  our  old  dramas  incline  ©ne'  to  think,  that 


when  tragedies  were  pciiformed  tlie  ftaj^e  was  hung  with  Play-houfe 

black.   ^  ' 

"  In  the  early  part,  at  Icaft,  of  our  author's  X  acquain-  t 
tance  with  the  theatre,  the  want  of  fcenery  feems  to  have^-^'''" 
been  fupplied  by  the  firnple  expedient  of  writing  the 
names  of  the  diftiL-rent  places  where  the  fcene  was  laid  in 
the  progrefs  of  the  play,  which  were  difpofed  in  fuch  a 
manner  as  to  be  vifiblc  to  the  audience.  The  invention 
of  trap-doors,  however,  appears  not  to  be  modern  ;  for  in 
an  old  nioraJity,  intitled  /ii/ fur  Money,  we  find  a  margi- 
nal direction  which  implies  that  they  werf  very  early  in 
ufe.  I'he.  covering,  or  internal  roof  of  the  ftage,  was 
anciently  termed  the  heavens.  It  was  probably  painted 
of  a  flcy-blue  colour,  or  perhaps  pieces  of  drapery,  tinged 
with  blue  were  fufpended  acrofs  the  ftage  to  reprefent  the 
heavens. 

"  It  is  probable  that  the  ftage  was  formerly  lighted  bv 
two  large  branches,  of  a  fcrm  fimilar  to  thofe  now  hunsr 
in  churches.  They  gave  place  in  a  fubfequent  period  t'» 
fmall  circular  wooden  frames,  furniflied  with  candles^ 
eight  of  which  were  hung  on  the  ftage,  four  at  either  fide, 
and  thefe  within  a  few  years  were  wholly  removed  by  Mr 
Garrick,  who,  on  his  return  from  France,  lirft,  introdu- 
ced the  prefent  commodious  miCthod  of  illuminating  the 
ftage  by  lights  not  viftble  to  the  audience.  Many  of  tlie 
companies  of  players  were  formerly  fq  thin,  that  one  per- 
fon  played  two  or  three  parts  ;  and  a  laattle  on  which  tlj^ 
fate  of  an  empire  w  as  fuppofed  to  depend  was  decided  by- 
half  a  dozen  combatants.  It  appears  to  have  been  a  com- 
mon praftice  in  their  mock  engagements  to  difcharg<; 
fmall  pieces  of  ordnance  on  the  ftage.  Before  the  exhi  - 
bition began,  three  flourifties  or  pieces  of  mufic  were 
played,  or,  in  the  ancient  language,  there  were  three 
foimdings.  Mufic  was  likewife  played  between  the  acts. 
The  inftruments  chiefly  ufed  were  trumpets,  cornets,  and' 
liautboys.  The  band,  which  did  not  confift  of  more  thau- 
fi  ve  or  lix  performers,  hit  in  an  upper  balcony,  over  what 
is  now  called  the  ftage-box. 

"  The  perfon  who  fpoke  the  prologue  was  uflaered  in 
by  trumpets,  and  ufually  wore  a  long  black  velvet  cloak,, 
which,  I  fuppofe,  was  confidcred  as  beft  fuited  to  a  fup- 
plicatory  addrefs.  Of  this  cuftom,  whatever  might  have 
been  its  origin,  feme  traces  remained  till  very  lately,  a 
black  coat  having  been,  if  I  miilake  not,  within  thefe  few 
years,  the  conftant  ftage-habiliment  of  our  modern  pro- 
logue-fpeakers.  The  di-efs  of  the  ancient  prologue- 
fpeaker  is  ftill  retained  in  the  play  that  is  exhibited  in 
Hamlet  before  the  king  and  court  of  Denmark.  The  per- 
formers of  male  characters  generally  wore  periwigs,  which 
in  the  age  of  Shakefpeare  were  not  in  coimnon  ufe.  It 
appears,  from  a  paffage  in  Puttenham's  Jrt  of  Engll/h 
^'"=fy^  1 5^9'  that  vizards  were  on  fome  occafions  nfed  by 
the  aftors  of  thofe  days  ;  and  It  may  be  inferred,  fnjm  a 
fcene  in  one  of  our  author's  comedies,  that  they  w^ere. 
fometimes  worn  in  his  time  by  thofe  who  performicd  fe- 
male characters  ;  but  this  I  imagine  was  very  rare.  Some 
of  the  female  part  of  the  audience  hkewife  appeared  in 
mafks.  The  ftage-drefies,  it  is  reafonable  to  fuppofe, 
were  much  more  coftly  at  fome  theatres  than  at  others  ; 
yet  the  wardrobe  of  even  the  king's  fervants  at  the  Globe 
and  Blackfriars,  was,  wc  find,  but  fcantily  furnifned;;:; 
and  our  author's  dramas  derived  vciy  little  aid  from  tliie 
fplendor  of  exhibition. 

"  It  is  well  known,  that  in  the  time  of  Shakefpeare, 
and  for  many  years  .afterA-'ards,  female  charafters  were 
7  repre- 
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■piay^^oufc.  leprefented  by  boys  or  young  men.  Sir  William  D'Ave- 

"^^  '  nant,  in  imitation  of  the  foreign  theatres,  firft  introduced 

females  in  the  fcene,  and  Mrs  Betterton  is'faid  to  have 
been  the  firft  woman  that  appeared  on  the  EngUfh  ftage. 
Andrew  Pennycuicke  played  the  part  of  Matilda  in  a  tra- 
gedy of  Davenport's,  in  1655  ;  and  Mr  Kynafton  afted 
feveral  female  parts  after  the  Reftoration.  Downes,  a 
contemporary'  of  his,  afliires  us,  '  that  being  then  very 
young  he  made  a  complete  ftage  beauty,  performing  his 
parts  fo  well,  particularly  Arthiope  and  Aglaui-a,  that  it 
has  fmce  been  difputable  among  the  judicious  whether 
any  woman  that  fucceeded  him  touched  the  audience  fo 
'fenfibly  as  he.' 

"  Both  the  prompter,  or  book-holder,  as  he  was  fome- 
times  called,  and  the  property-man,  appear  to  have  been 
regular  appendages  of  our  ancient  theatres.  No  writer 
that  I  have  met  with  intimates,  that  in  the  time  of  Shake- 
fpeare  it  was  cuftomary  to  exhibit  more  than  a  fingle  dra- 
tnatic  piece  on  one  day.  The  Yorkfliire  tragedy,  or  AlPs 
Oncy  indeed,  appears  to  have  been  one  of  four  pieces  that 
were  reprefentcd  on  the  fame  day  ;  and  Fletcher  has  alfo 
a  piece  called  Four  Plays  in  One;  but  probably  thefe  were 
either  exhibited  on  fome  particular  occafion,  or  were  inef- 
feftual  efforts  to  introduce  a  new  fpecies  of  amufement ; 
for  we  do  not  find  any  other  Inftances  of  the  fsme  kind* 
Had  any  fliorter  pieces  been  exhibited  after  the  principal 
perfonnance,  fome  of  them  probably  would  have  been 
printed  :  but  there  are  none  extant  of  an  earlier  date  than 
the  time  of  the  Reftoration.  The  praftice,  therefore,  of 
exhibiting  two  dramas  fucceffively  in  the  fame  evening, 
we  may  be  affured  was  not  eltablilhed  before  that  period. 
But  though  the  audiences  in  the  time  of  our  author 
were  not  gratified  by  the  reprefentation  of  more  than  one 
tlrama  In  the  fame  day,  the  entertainment  was  diverfified, 
•and  the  populace  diverted,  by  vaulting,  tumbling,  flight 
of  hand,  and  morris-dancing,  a  mixture  not  much  more 
;~hctcvogencous  than  that  with  which' we  are  daily  prefent- 
ed,  a  tragedy  and  a  farce. 

"  The  amufements  of  our  anceftors,  before  the  com- 
mencement of  the  play,  were  of  various  kinds,  fuch  as 

•  reading,  playing  at  cards,  drinking  ale,  or  fmoalcing  to- 
bacco. It  was  a  common  praftice  to  carry  table-books  to 
the  theatre,  and  either  from  curiofity  or  enmity  to  the 
author,  or  fome  other  motive,  to  write  down  paffages  of 

•  the  play  that  was  reprefented  :  and  there  is  reafon  to  be- 
lieve that  the  imperfeft  and  mutilated  copies  of  fome 
of  Shakefpeare's  dramas,  which  are  yet  extant,  were  ta- 
ken down  in  ftiort-hand  during  the  exhibition.  At  the 
end  of  the  piece,  the  aftors,  In  noblemens  houfes  and 
in  taverns,  where  plays  were  frequently  performed,  pray- 
ed for  the  health  and  profperlty  of  their  patrons  ;  and  in 
the  public  theatres  for  the  king  and  queen.  This  prayer 
fometlmes  made  part  of  the  epilogue.  _  Hence,  probably, 
as  Mr  Steevens  has  obfervedi  the  addition  of  V ivant  reic 
et  regina  to  the  modern  play-bills. 

"  Plays,  in  the  time  of  our  author,  began  at  one  o\'lock 
in  the  afternoon  }  and  the  exhibition  \vas  ufually  finifli- 
ed  in  two  hours.  Even  In  1667  they  commenced  at 
three.  When  Goffon  wrote  his  School  of  Abufe  in  1579, 
it  feems  the  dramatic  entertainments  vrere  ufually  exhi- 
bited on  Sundays.  Afterwards  they  were  performed  on 
that  and  other  days  indlfcrimlnately.  It  appears  from  a 
contemporary  writer,  that  exhibiting  plays  on  Sundayhad 
•not  been  abolilhed  in  the  third  year  of  king  Charles  I. 
The  modes  of  conveyance  to  the  theatre,  anciently 
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as  at  prefent,  feem  to  have  been  various  ;  fome  going  In  PI:»y  h^'il 
coaches,  others  on  horfeback,  and  many  by  water.—  —— 
To  the  Globe  play-houfe  the  company  probably  were 
conveyed  by  water  ;  to  that  in  Blackfriars  the  gentry- 
Went  either  in  coaches  or  on  horfeback,  and  the  commoh 
people  on  foot.  Iri  an  epigram  to  Sir  John  Davis, 
the  praAIce  of  riding  to  the  theatre  is  ridiculed  as  a  piece 
of  aff^eftation  or  vanity,  and  therefore  we  may  prefumc 
it  was  not  very  general. 

**  The  long  and  whimfical  titles  that  are  prefixed  to  , 
the  quarto  copies  of  oUr  author's  plays,  I  fuppofe  to  have 
been  tranfcribed  from  the  play-blUs  of  the  time.  A  con-* 
temporary  writer  has  preferved  fomething  like  a  play-bill 
of  thofe  days,  which  feems  to  corroborate  this  obferva- 
tion  ;  for  if  it  were  divefted  of  rhime,  it  would  bear  nO 
very  diftant  refemblance  to  the  title  pages  that  ftand  be- 
fore fome  of  our  author's  dramas : 

—  "—  Prithee,  what's  the  play  ? 

(The  firft  I  vifited  this  twelvemonth  day) 

They  fay — "  A  new  invented  play  of  Purle, 
"  That  jeoparded  his  neck  to  fteal  a  girl 

Of  twdve  ;  and  lying  faft  impounded  for't, 
*'  Has  hither  fent  his  bearde  to  aft  his  part ; 
"  Agalnft  all  thofe  in  open  malice  bent, 
**  Tiiat  would  r-ot  freely  to  the  theft  confeiit : 
*'  Feigns  all  to's  wifh,  and  in  the  epilogue 

Goes  out  applauded  for  a  famous — rogue." 
'*  — Now  hang  me  if  I  did  not  look  at  fii-ft 

For  fome  fuch  ftuff,  by  the  fond  people's  thruft." 

*'  It  is  uncertain  at  what  time  the  ufage  of  giving  au- 
thors a  benefit  on  the  third  day  of  the  exhibition  of  their 
pieces  commenced.  Mr  Oldys,  in  one  of  his  manufcrlpts, 
intimates  that  dramatic  poets  had  anciently  their  benefit 
on  the  firft  day  that  a  new;  play  was  reprefented  j  a  regu- 
lation which  would  have  been  veiy  favourable  to  fome  of 
the  ephercieral  produ6lions  of  modem  times.  But  for  thife 
there  Is  not,  I  believe,  any  fufficlent  authority.  From 
D'Avenant,  indeed,  we  learn,  that  in  the  latter  part  of 
the  reign  of  queen  Ehzabeth  the  poet  had  his  bene- 
fit on  the  fecond  day.    As  it  was  a  general  praftice  in 
the  time  of  Shakefpeare  to  fell  the  copy  of  the  play  to  the 
theatre,  I  Imagine  in  fuch  cafes  an  author  derived  n6 
other  advantage  from  his  piece  than  what  arofe  from  the 
fale  of  it.    Sometimes,  however,  he  found  it  more  be- 
neficial to  retain  the  copyright  in  his  own  hands  ;  and 
when  he  did  fo,  I  fuppofe  he  had  a  benefit.    It  is  ceir- 
taln  that  the  giving  authors  the  profit  of  the  third  ex- 
hibition of  their  play,  which  feems  to  have  been  the 
ufual  mode  during  almoft  the  whole  of  the  laft  century, 
was  an  eftablifhed  cuttom  In  the  year  1612  ;  for  Deck- 
er, in  the  prologue  to  one  of  his  comedies  printed  in 
that  year,  fpeaks  of  the  poet's  thivd  day.    The  unfor- 
tunate Otway  had  no  more  than,  one  benefit  on  the 
produftioa  cf  a  new  play  j  and  tiiis  too,  it  feems,  he 
was  fometlmes  forced  to  mortg-^ge  before  the  piece  was 
afted.    Southerne  was  the  hilt  dr.tnv.itie  writer  who 
obtained  the  emoluments  <ui{i..g  from  two  reprefenta- 
tlons  ;  and  to  Farquhar,  in  the  year  1 700,  the  bene-  . 
fit  of  a  third  was  granted.    When  ;in  author  fold  his 
piece  to  the  lharers  or  proprietors  of  a  theatre,  it  re- 
mained for  feveral  years  unpubllfhed;  but  when  that 
was  not  the  cafe,  he  printed  it  for  fale,      which  rr.any 
feem  to  have  been  Induced,  from  an  appr  !henfion  that 
an  imperfeft  copy  might  be  ifiued  from  the  prefs  with- 
out 
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^heufe,  out  their  corifent.  T^e  cuft6rrtary  {>nce  of  the  copy  *oF 
a  play  In  the  tiitte  of  Shakefpeare  appears  to  have  been 
twenty  nobles,  or  fix  ^pouftds  thirteen  fhillings  and  foUr 
pence.  The  play  when  "piinled  iras  fold  foV  fixpehce ; 
and  'the  uftial  prefent  from  a  patron  irt  Veturn  for  a  de- 
ditation  Vf  'as  forty  flnllings.  On  tht  firll  day  of  exhi- 
biting a  new  play,  the  prices  of  admilfion  appear  to 
have  been  raifed ;  and  this  feems  to  have  been  occa- 
fionaUy  pra€lifed  on  the  benefit-nights  of  authors  to 
the  end  of  the  laft  cent\iry.  The  cuftom  of  pafling 
a  final  6eftfui-e  on  plays  at  their  firft  exhibition  is  as 
ancient  as  the  time  of  our  author;  for  no  lefs  than 
three  plays  of  his  rival  Ben  Jonfon  appear  to  have  been 
damned  ;  and  Fletcher's  Faithful  Shepherdefs,  and  The 
Knight  of  the  Burning  Peftle,  written  by  him  and  Beau- 
mont, underwent  the  fame  fate. 

"  II  is  not  eafy  to  afcertain  what  were  the  emolu- 
ttents  of  a  fuccefsful  aftor  in  the  time  of  Shakefpeare. 
They  had  not  then  annual  benefits  as  at  prefent.  The 
performers  at  each  theatre  feem  to  have  fhared  the  pro- 
fits arifing  either  from  each  day's  exhibition  or  from 
the  whole  feafon  among  them.    From  Ben  Jonfon's 
Poetafter  we  learn,  that  one  of  either  the  performers 
or  proprietors  had  feven  fliares  and  a  half ;  but  of  what 
integral  fum  is  not  mentioned.    From  the  prices  of  ad- 
miflion  into  our  ancient  theatres,  which  have  been  al- 
ready mentioned,  I  imagine  the  utmoft  tlrat  the  fharers 
of  the  Globe  play-houfe  could  have  received  on  any  one 
day  was  about  L.  35.   So  lately  as  the  year  l'685,  Shad- 
well  received  by  his  third  day  on  the  reprefentation  of 
the  Squire  of  Alfatia,  L.  130;  which  Downes  the 
prompter  fays  was  the  greateft  receipt  that  had  been 
ever  taken  at  Drury-Lane  playhoufe  at  fingle  prices. 
It  appears  from  the  MSS.  of  Lord  Stanhope,  trea- 
furer  of  the  chambers  to  King  James  I.  that  the  cufto- 
mary  f\im  paid  to  John  Heminge  and  his  company  for 
the  performance  of  a  play  at  court  was  twenty  nobles, 
or  ftx  pounds  thirteen  (hiUings  and  four  pence.  And 
Kdward  Alleyn  mentions  in  his  Diaiy,  that  he  once  had 
fo  flender  an  audience  in  his  theatre  called  the  Fortune, 
that  the  whole  receipts  of  the  houfe  amounted  to  no 
more  than  three  pounds  and  fome  odd  fhillings. 

**  Thus  fc?inty  and  meagre  were  the  apparatus  and 
accommodations  of  our  ancient  theatres,  on  which  thofe 
dramas  were  firfl  exhibited,  that  have  fince  engaged  the 
attention  of  fo  many  learned  men,  and  delighted  fo 
many  thoufand  fpeftators.  Yet  even  then,  we  are  told 
hy  a  writer  of  that  age,  *  that  dramatic  poefy  was  fo 
lively  expreffed  and  reprefented  on  the  public  ftages  and 
theatres  of  this  city,  as  Rome  in  the  age  of  her  pomp 
and  glory  never  faw  it  better  performed  ;  in  refpeft  o£ 
the  aftion  and  art,  not  of  the  coft  and  fumptuoufnefs." 

PLEA,  in  law,  is  what  either  party  alleges  for  him- 
f<elf  in  court,  in  a  caufe  there  depending  ;  and  in  a  more 
relliained  fenfe,  it  is  the  defendant's  anfwer  to  the  plain- 
tiff's declaration. 

Pleas  are  ufually  divided  into  thofe  of  the  crown  and 
common  pleas.  Pleas  of  the  crown  are  all  fuits  in  the 
king's  name,  or  in  the  ftame  of  the  attorney-peneral  in 
behalf  of  the  king,  for  offences  committed  againft  his 
crovVn  and  dignity,  and  againft  his  peace  ;  as  treafon, 
murder,  felony,  &c.    See  Arraignment. 

.Common  pleas  are  fuch  fuits  as  are  carried  on  be. 
tw'een  common  perfons  in  civil  cafes.    Thefe  pleas  are 
■yoi-.  XV.  ParlJ. 
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df  two  forts  ;  dilatory  pleas,  and  pleas  to  the  aSion. 
latory  pleas  are,  fuch  as  tend  merely  to  delay  or  put  off  ^ 
the  fuit,  by  queftioning  the  propriety  of  the  remedy,  ra- 
ther thai!  by  denying  the  injury:  pleas  to  the  aftioh  arc 
fuch  as  difpute  the  very  caufe  of  fiiit. 

I.  Dilatory  pleas  are,  i.  To  the  jurifdiftibn  of  the 
court ;  alleging,  that  it  ought  not  to  hold  plea  of  this 
injury,  it  arifing  in  Wales  or  beyond  fea ;  or  becaufe. 
the  land  in  queftion  is  of  ancient  demefne,  and  ought 
only  to  be  demanded  in  the  lord's  court,  &c.  2.  To 
the  difability  of  the  plaintiff,  by  reafon  whereof  he  is 
incapable  to  commence  or  continue  the  fuit ;  as,  that 
he  is  an  alien  enemy,  outlawed,  excommunicated,  at- 
tainted of  treafon  or  felony,  under  a  praemunire,  not  in 
rerum  natuira  (being  only  afiftitious  perfon),  an  infant^ 
a  feme-covert,  or  a  monk  profeffed.  3.  In  abatement : 
which  abatement  is  either  of  the  wnt,  or  the  count,  for 
fome  defeft  in  one  of  them,;  as  by  mifnaming  the  defen, 
dant,  which  is  called  a  mifnomer ;  giving  him  a  wrong 
addition,  as  efquire  inflead  of  knight ;  or  other  want  of 
form  in  any  material  refped.  Or,  it  may  be  that  the 
plaintiff  is  dead  ;  for  the  death  of  either  party  is  at  once 
an  abatement  of  the  fuit. 

Thefe  pleas  to  the  jurifdiftion,  to  the  difability,  or  in 
abatement,  were  formerly  very  often  ufed  as  mere  dila- 
tory pleas,  without  any  foundation  in  truth,  and  calcu- 
lated only  for  delay  ;  but  now  by  flat.  4  &  5  Ann.  c.  1 6. 
no  dilatory  plea  is  to  be  admitted  without  affidavit  made 
of  the  tnith  thereof,  or  fome  probable  matter  fhown  to 
the  court  to  induce  them  to  believe  it  true.  And  with 
refpeft  to  the  pleas  themfelves,  it  is  a  rule,  that  no  ex- 
ception {hall  be  admitted  againft  a  declaration  or  writ^ 
unlefs  the  defendant  will  in  the  fame  plea  give  the  plain- 
tiff a  better  ;  that  is,  fhow  him  how  it  might  be  amend- 
ed, that  there  may  not  be  two  objeftions  upon  the  fame 
account. 

All  pleas  to  the  jurifdi6^:ion  conclude  to  the  cogni- 
zance of  the  court;  praying  "judgment  whether  the 
court  will  have  farther  cognizance  of  the  fuit."  Pleas 
to  the  difability  conclude  to  the  perfon ;  by  praying 
"  judgment,  if  the  faid  A  the  plaintiff  ought  to  be  an- 
fwered:"  And  pleas  in  abatement  {when  the  fuit  is  by 
original)  conclude  to  the  writ  or  declaration ;  by  pray- 
ing  «  judgment  of  the  writ,  or  declaration,  and  that  the 
fame  may  be  quafhed,"  cajjetur^  made  void,  or  abated  : 
but  if  the  aftion  be  by  bill,  the  plea  mull  pray  "  judge- 
ment of  the  bill,"  and  not  of  the  declaration  ;  the  bill 
being  here  the  original,  and  the  dedaration  only  a  copy 
of  the  bill. 

When  thefe  dilatory  pleas  are  allowed,  the  'caufe  is 
either  difmiffed  from  that  jurifdittion,  or  the  plaintiff  is 
ftayed  till  his  difability  be  removed;  or  he  is  obliged  to 
fue  out  a  new  writ,  by  leave  obtained  from  the  court, 
or  to  amend  and  new-frame  his  declaration.  But  when, 
on  the  other  hand,  they  are  over-ruled  as  frivolous,  the 
defendant  has  judgment  of  refpondeat  oujier,  or  to  anfwer 
oyer  in  fome  better  manner.  It  is  then  incumbent  on 
him  to  plead, 

^  2.  A  Tplcd.  to  the  aSion  ;  that  is,  to  anfwer  to  the  me- 
rits of  the  complaint.  This  is  done  by  confefSng  or  de- 
nying it. 

A  confeflion  of  the  whole  complaint  is  not  veiy  ufual  I 
for  then  the  defendant  wpuld  probably  end  the  matter 
fooner,  or  not  plead  at  all,  but  fuffer  judgment  to  go 
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PJ^.    bf  default.    Yet  fometunLes,  after  tender  and  refuial  of  fendant's  cafe.    As,  in  real  a^^ions,  a  ^nerat  releafe  P!e 
i^jT^-^^m^-  ^  _debt,  if  the  creditor  itarafles  .his  debtor  with  an  aiStioa,  or  a  fine  ;  both  of  whicli  may  deftroy  and  bar  the  plain- 
il;  then  becomes  neceffary  for  the  defendant  to  acknow-  tiff's  title.    Or,  in  perfonal  adions,  an  accord,  arbitra- 
ledge  tiie  debt,  and  pkad  the  tender ;  adding,  that  he  tion,  conditions  performed,  nonage  of  the  defendant, 
•  ixas  alwa)  3  been  ready,  iout  temps  prtjl^  and  is  ftill  ready,  or  fomc  other  faft  which  precludes  the  plaintiff  from  his 
Mtuore  prift,  to  difcharge  it  t  for  a  tendei-  by  the  debtor  aftion.    A  juftificntion  is  likewife  a  fpecial  plea  in  bar  ; 
andrefufal  by  the  creditor  will  in  all  cafes  difcharge  the  as  in  atllons  of  alTault  and  battery,  fon  ajjault  dtmefnet 
cpfb,  but  not  the  debt  itfelf ;  though  in  fame  particu.lar  that  it  was  the  plaintiff's  own-  original  aflault ;  in  tref- 
^afe5  the  creditor  wiU  totally  lofe  his  money.    But  fre-  pafs,  that  the  defendant  did  the  thing  complained  of  in 
quently  the  defendant  confelfes  one  part  of  the,  complaint  right  of  fome  office  which  warranted  him  fo  to  do  ;  or, 
j(by  a  cognovit  aSionem  in  refpeft  thereof),  and  traverfes  in  an  aftionof  flander,  that  the  plaintiff  is  really  as  bad 
jor  denies  the  reft  ;  in  order  to  avoijd  the  expence  of  car-  a  man  as  the  defendant  faid  he  was. 
rying  that  part  to  a  formal  trial,  which  he  has  no  ground  Alfo  a  man  may  plead  the  ftatjates  of  limitation  in 
to  litigate.    A  fpecies  of  this  fort  of  confeffion  is  the  bar ;  or  the  time  limited  by  certain  afts  of  parliament^ 
payment  of  money  into  court  :  which  is  for  the  moll  part  beyond  which  no  plaintiff  can  lay  his  caufe  of  a<ftion. 
nieeeffary  upon  pleading  a  tender,  and  is  itfelf  a  kind  of  This,  by  the  ftatute  of  32  Hen.  VIII.  c.  2-.  in  a  writ 
tender  to  the  plaintiff;  by  paying  into  the  hands  of  the  of  right  is  60  years  :  in  aflifes,  writs  of  entry,  or  other 
proper  officer  of  the  court  as  much  as  the  defendant  ac-  poffeffory  a6tions  real,  of  the  felfin  o£  one's  anceftora 
knowledges  to  be  due,  together  with  the  cofts  hitherto  ia  lands ;  and  either  of  their  feifin,  or  one^s  own,  in. 
incurred,  in  order  to  pevent  tlie  expence  of  any  farther  rents,  fuits,  and  fervices,  50  years  :  and  ia  actions  real 
nroceedings.    This  may  be  done  upon  what  is  called  a  for  lands  grounded  upon  one's  own  feifin  or  poffeffion, 
-  moiion  ,•  which  is  an  occafional  appUcation  to  the  court  fuch  poffeffion  muft  have  been  within  30  years.  By 
by  the  partiea  or  their  counfel,  in  order  to  obtain  fome  ftatute  l  Mar.  ft.  2.  c.  5.  this  limitation  does  net  extend 
rule  or  order  of  comt,  which  becomes  neceffary  in  the  to  any  fuit  for  avowfons.    But  by  the  ftatute  2 1  Jac.  1, 
progrefs  of  a  caufe;  and  it  is  ufu^y  grounded  upon  an  c.  2.  a  time  of  hmitation  was  extended  to  the  cafe  of 
aMdavit  (the  perfeft  tenfe  of  the  verb  affido)^,  being  a  the  king ;  viz.  60  years  precedent  to  19th  Feb.  1623  ' 
vcUintary  oath  before  fome  judge  or  officer  of  the  court,  but,  this  becoming  meffeftual  by  efflux  of  time,  the  fame 
to  evince  the  truth  of  certain  fads,  upon  which  the  mo-  date  of  limitation  was  fixed  by  ftatute  9  Geo.  III.  c. 
tion  is  grounded  :  though  no  fuch  affidavit  is  neceffary-  16.  to  commence  and  be  reckoned  backwards,  from  the 
(or  payment  of  money  into  court.    If,  after  the  money  is  time  of  bringing  any  fuit  or  other  procefs  to  recover  the 
paid  in,  the  plaintiif  proceeds  ia  Eis  fuit,  it  is  at  his  own  thing  in  queftion  ;  fo  that  a  poffeffion  for  60  years  is. 
peril :  for  if  he  does  not  prove  more  due  than  is  fo  paid  now  a  bar  even  againft  the  prerogative,  in  derogation 
into  court,  he  fliall  be  nonfuited  and  pay  the  defendant's  of  the  ancient  maxim,  Nullum  tempus  occurrit  re^i.  By 
<;oft8 ;  but  he  ihall  ftill  have  the  money  fo  paid  in,  for  another  ftatute,  2 1  Jac.  I.  c.  16.  20  years  is  the  time 
that  the  defendant  has  acknowledged  to  be  his  due.    To  of  limitation  in  any  writ  of  formedon  :  and,  by  a  confe- 
this  head  may  alfo  be  refened  the  practice  of  what  is  quence,  20  years  is  alfo  the  limitation  in  every  aftion 
called  a  fet  sf;  whereby  the  defendant  acknowledges  of  cjedment ;  for  no  e}e<Stment  can  be  brought,  unlefs 
the  juftice  of  the  plaintiff's  demand  on  the  one  hand ;  where  the  leffor  of  the  plaintiff  is  intitled  to  enter  on 
but  on  the  other,  fets  up  a  demand  of  his  own,  to  coun-  the  lands,  and  by  tlie  ftatute  21  Jac.  I.  c.  t6.  no  entry 
terbalance  that  of  the  plaintiff,  either  in  the  whole  or  in  can  be  made  by  any  man,  unlefs  within  20  years  after 
part ;  as,  if  the  plaintiff  fues  for  ten  pounds  due  on  a  his  right  {hall  accrue.     Alfo  all  anions  of  trefpafs 
note  of  hand,  the  defendant  may  fetoff  nine  pounds  due  {quare  claufum  fregit,  or  othcrwife),  detinue,  trover,  re- 
tohimfelffor  merchandise  fold  to  the  plaintiff ;  and,  in  plevin,,  account,   and  cafe  (except  upon  accounts  be- 
cafe  he  pleads  fuch  fet-off,  muft  pay  the  remaining  ba-  tween  merchants),  debt  on  fimple  contradt,  or  for  arrears- 
fence  into  court.  *'^"*^»      limited  by  the  ftatute  laft  mentioned  to  fix 

Pleas  that  totally  deny  the  caufe  of  complaint  are  ei-  years,  after  the  caufe  of  a£tion  commenced  :  and  aftions 

ther  the  general  iffue^  or  a  fpecial  plea  in  bar.  of  affault,  menace,  battery,  mayJiem,  and  imprifonment, 

I  .  The  general  ijjue,  or  general  plea,  is  what  traverfes^  muft  be  brought  within  four  years,  and  aftions  for  words 

thwarts,  and  denies  at  once,  the  whole  declaration,  with-  two  years,  after  the  injury  committed.    And  by  the  fta*^ 

out  offering  any  fpecial  matter  whereby  to  evade  it.  As  tute  5 1  YXvt.  e.  5.  all  fuits,  indlftments,  and  informa- 

in  trefpafs  either  ui  et  armh,  or  on  the  cafe,  "  non  cuU  tions,/  upon  any  penal  ftatutes,  where  any  forfeiture  is 

pabil'ts,  not  guilty  ;"  in  debt  upon  contraQ:,  **  nihil  debet,  to  the  crown,  fhall  be  fued  within  two  years,  and  where 

he  owes  nothing  }"  in  debt  on  bond,  "  non  ejl  faaum,  the  forfeiture  is  to  a  fubjed,  within  one  year,  after  the 

it  is  not  his  deed ;"  on  an  ajfumfjtty  "  non  ajumpjit,  he  offence  committed,  unlefs  where  any  other  time  is  fpe- 

made  no  fuch  promife."    Or  in  real  aftions,  "  ««/  tort^  cially  limited  by  the  ftatute.    Laflly,  by  ftatute  10  W.. 

no  wrong  done ;  nui  dijfeiftn,  no  diffeifiny'  and  in  a  III.  e.  14.  no  writ  of  error,  fcire  facias^  or  other  fuit» 

writ  of  right,  the  mife  or  iifue  is,  that  "  the  tenant  ffiall  be  brought  to  reverfe  any  judgment,  fine^  or  reco- 

has  more  right  to  hold  than  the  demandant  has  to  de-  very,  for  error,  unlefs  it  be  profecutcd  within  20  years, 

mand.'*    Thefe  pleas  are  called  the  general  ifue,  becaufe.  The  ufe  of  thefe  ftatutes  of  limitation  is  to  preferve  the 

by  importing  an  abfolute  and  general  deoi^  of  what  is  peace  of  the  kingdom^and  to  prevent  thofe  innumerable 

alleged  in  the  declaration,  they  amount  at  once  to  an  perjuries  which  might  enfue  if  a  man  were  allowed  to 

iffue  ;  by  whieh  we  mean  a  fad  affirmed  on  one  fide  and  bring  an  aftion  for  any  injury  committsd  at  any  diftance 

<4enied  on  the  other*  of  time.    Upon  both  thefe  accounts  the  law  therefore 

z.  Special  pleas  in  bar  of  the  plaintiff's  demands  are  holds,  that  mterejl  reipublica  ut  fit Jinis  litium  :  and  upont- 

^ly  varipiis,  according  to  the  circumftancea  of  the  de-  the  fame  principle  the  Athenian  laws  in  general  pro. 

hiboted 
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Klbited  jdl  aiSllons  where  the  injmy  was  committed  five 
years  before  the  complaint  was  made.  If  therefore,  in 
any  fuit,  the  injury,  or  caufe  of  adtion,  happened  earlier 
than  the  period  exprefsly  limited  by  kw,  the  defen- 
dant may  plead  the  ftatutcs  of  limitations  in  bar :  as 
upon  an  ajfumpfit^  or  promife  to  pay  money  to  the  plain- 
tiff, the  defendant  may  plead,  hlon  ajfumpjh  Infra  fex  cn- 
nos^  He  made  no  fuch  promife  witiiin  fix  yeats  j  which 
is  an  effeftual  bar  to  the  complaint. 

An  ejloppel  ts  Ukewife  a  fpecial  plea  in  bar ;  which 
liappens  where  a  man  hath  done  fame  a£t,  or  executed 
fome  deed,  which  eftop^  or  precludes  him  from  averring 
any  thing  to  the  contrary.  As  if  a  tenant  for  years  (  who 
hath  no  freehold)  levies  a  fine  to  another  perfon.  Tho' 
this  is  void  as  to  ftrangers,  y6t  it  fhail  Viork  as  an  eftop- 
pel  to  the  cognizor  ;  for,  if  he  afterwards  brings  an  ac- 
tion to  recover  thefe  lands,  and  his  fine  is  pleaded  a- 
gainft  him,  he  (hall  thereby  be  eftopped  from  faying, 
that  he  had  no  freehold  at  the  time,  and  therefore  was 
incapable  of  levying  it. 

The  conditions  and  qualities  of  a  plea  (which,  as  well 
as  the  do(^rine  of  eftoppels,  will  alfo  hold  equally,  ma- 
4<iUs  mutandis y  with  regard  to  other  parts  of  pleading), 
are,  I.  That  it  he  fingle  and  containing  only  one  mat- 
ter ;  for  duplicity  begets  confufion.  But  by  ftatute  4 
and  5  Ann.  c.  16.  a  man,  with  leave  of  the  court,  may 
plead  two  or  more  diftinft  matters  or  fmgle  pleas  ;  as  in 
an  aftion  of  afTault  and  battery,  thefe  three,  Not  guilty, 
Jon  ajfault  demefncy  and  the  fiatutc  of  limitations.  2. 
That  it  be  diredt  and  pofitive,  and  not  argumentative. 
3.  That  it  have  convenient  certainty  of  time,  place,  and 
;j>erfon3.  4.  That  it  anfwer  the  plaintiff's  allegations  in 
every  material  point.  5.  That  it  be  fo  pleaded  as  to  be 
capable  of  trial. 

Special  plea«  are  ufually  in  the  affirmative,  fometimes 
in  the  negative,  but  they  always  advance  fome  new  faA 
not  mentioned  in  the  declaration  ;  and  then  they  muft 
be  averred  to  be  true  in  the  common  form  ; — '*  And 
this  he  is  ready  to  verify." — This  is  not  neceffary  in 
pleas  of  the  general  iffue,  thofe  ahvays  containing  a  to* 
tal  denial  of  the  fafts  before  advanced  by  the  other  par- 
ty, and  therefore  putting  him  upon  the  proof  of  them. 
See  Pleadings. 

Plea  to  IndiSmenty  the  deferifive  matter  alleged  by  a 
criminal  on  his  indiftment:  (fee  Arraignment.)  This 
is  either,  1.  A  plea  to  the  jurifdiftion  ;  2.  A  demuiTer  { 
3.  A  plea  in  abatement ;  4.  A  fpecial  plea  in  bar  ;  or, 
5.  The  general  iffue. 

I.  A  plea  to  XhQ  jurifdiaiony  is  where  an  indiftmertt 
is  taken  before  a  court  that  hath  no  cognizance  of  the 
offence  ;  as  if  a  man  be  indifted  for  a  rape  at  the  fhe- 
rifPs  tourn,  or  for  treafon  at  the  quartei'-feffions ;  in 
thefe  or  fimilar  cafes,  he  may  except  to  the  jurifdiftion  of 
the  court,  without  anfwering  at  all  to  the  crime  alleged. 

II.  A  demurrer  to  the  indictment,  is  incident  to  cri- 
minal cafes,  as  well  as  civil,  when  the  fa<ft  as  alleged  is 
«dlowed  to  be  .tnie,  but  the  prifoner  joins  iffue  upon 
fome  point  of  law  in  the  indiftment  by  which  he  infills, 
that  tlie  fa<ft,  as  ftated,  is  no  felony,  treafon,  or  what- 
fCver  the  crime  is  alleged  to  be.  Thus,  for  inilance,  if 
a  man  be  indifted  for  felonioufly  flealing  a  greyhound; 
which  is  an  animal  in  which  no  valuable  property  can 
be  had,  and  therefore  it  is  not  felony,  but  only  a  civil 
ti-efpafs  to  ileal  it ;  in  this  cafe  the  party  indifted  may 
demur  to  the  indi^ment ;  denying  it  to  be  felony,  tho' 
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he  confeffes  the  aA  of  taking  it.  Some  have  held,  that  P'**- 
if,  on  demurrer,  the  point  of  law  be  adjudged  againll — 
the  prifoner,  he  fhall  have  judgment  and  execution,  as 
if  convicted  by  verdi£t.  But  this  is  denied  by  others, 
who  hold,  that  in  fuch  cafe  he  Ihall  be  direfted  and  re- 
ceived to  plead  the  general  iffue,  Not  guilty,  after  a  de- 
murrer determined  againft  him.  Which  appears  th* 
more  reafonable,  becaufe  it  is  clear,  that  if  the  pril'oner 
freely  difcovers  the  fa£l  in  court,  and  refers  it  to  the 
opinion  of  the  court  whether  it  be  felony  or  no  ;  and 
upon  the  faft  thus  fhown,  it  appears  to  be  felon  v,  the 
court  will  not  record  the  confeffion,  but  admit  him  af- 
terwards to  plead  not  guilty.  And  this  feems  to  be  a 
cafe  of  the  fame  nature,  being  for  the  mofl  part  a  mif- 
take  in  point  of  law,  and  in  the  conduft  of  his  pleading  { 
and,  though  a  man  by  mifpleading  may  in  fome  cafes 
lofe  his  property,  yet  the  law  wIU  not  fuffer  him  by 
fuch  niceties  to  lofe  his  life.  However,  upon  this  doubt, 
demurrers  to  indi(?lment8  are  feWom  ufed :  fince  the  fame 
advantages  may  be  taken  upon  a  plea  of  not  guilty  ;  or 
afterwards,  in  arreft  of  judgment,  when  the  verdift  has 
eflablifhed  the  faft. 

III.  A  plea  in  abatement  is  principally  for  a  mlfnomer^ 
a  wrong  name,  or  a  falfe  addition  to  the  prifoner.  Asj 
if  James  Alien,  gentleman,  is  indifted  by  the  name  of 
yohn  Alleny  efquirey  he  mj^y  .plead  that  he  has  the  name 
of  Jamesy  and  not  of  John  ;  and  that  he  is  a  gentleman^ 
an<i  not  an  efquire.  And,  if  either  fail  is  found  by  a 
jury,  then  the  indiftment  fhall  be  abated,  as  wiits  or 
declarations  may  be  in  civil  actions.  But,  in  the  end» 
there  is  little  advantage  accruing  to  the  prifoner  by 
means  of  thefe  dilatory  pleas  5  becaufe,  if  the  exception 
be  allowed,  a  new  bill  of  indiftment  may  be  framed,  ac- 
cording to  what  the  prifoner  in  his  plea  avers  to  be  his 
true  name  and  addition.  For  it  is  a  rule,  upon  all  pleas 
in  abatement,  that  he  who  takes  advantage  of  a  flaw, 
rouil  at  the  fame  time  fliow  how  it  may  be  amended. 
Let  us  therefore  next  confider  a  more  fubflantial  kind 
of  plea,  viz,i 

IV.  Special  ^leas  in  bar;  which  go  to  the  merits  of 
the  indictment,  and  give  a  reafon  why  the  prifoner  ought 
not  to  anfwer  it  att  all,  nor  put  himfelf  upon  his  trial  for 
the  crime  alleged.  Thefe  are  of  four  kinds  :.  a  former 
acquittal,  a  former  conviftion,  a  former  attainder,  or  a 
pardon.  There  are  many  other  pleas  which  may  be 
pleaded  in  bar  of  an  appeal :  but  thefe  are  applicable  to 
botli  appeals  ztnd  indidkrients. 

1.  Firll,  the  plea  of  auterfoits  acquit,  or  a  former  ac- 
quittal, is  grounded  on  this  unlverfal  maxim  of  the  com- 
mon law  of  England,  that  no  man  is  to  be  brought  in- 
to jeopardy  of  his  life,  more  than  once,  for  the  fame  of- 
fence. And  hence  it  is  allowed  as  a  confequence,  that 
when  a  man  is  once  fairly  found  not  guilty  upon  any  in- 
diftment,  or  other  profecution,  before  any  court  having 
competent  jurifdiftion  of  the  offence,  he  may  plead  fuch 
acquittal  in  bar  of  any  fubfequent  accuiation  for  the 
fame  crime. 

2.  Secondly,  the  plea  of  auterfoits  coninHy  or  a  former 
conviction  for  the  fame  identical  crime,  though  no 
judgment  was  ever  given,  or  perhaps  will  be  (being 
fufpended  by  the  benefit  of  clergy  or  other  caufes),  is  a 
good  plea  in  bax  to  an  indiftmenf.  And  this  depends 
upon  tlie  fame  principle  as- the  former,  that  no  man 
ought  to  be  twice  brought  in  danger  of  his  life  for  one 
and  the  fame  crime. 

G  .2  3.  Thirdly,  ■ 
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Wea.  5.  Thirdly,  the  plea  of  auterfoits  attaint t  or  a  former 
»  attainder,  is  a  good  plea  in  bar,  whether  it  be  for  the 
fame  or  any  other  felony.  For  wherever  a  man  is  at- 
tainted of  felony,  by  judgment  of  death  either  upon  a 
verdiA  or  confeflion,  by  outlawry,  or  heretofore  by  ab- 
juration, and  whether  upon  an  appeal  or  an  indiftment; 
ixe  may  plead  fuch  attainder  in  bar  to  any  fubfequent 
indiftment  or  appeal,  for  the  fame  or  for  any  other  fe- 
lony. And  this  becaufe,  generally,  fuch  proceeding  on 
a  fecond  profecution  cannot  be  to  any  purpofe  ;  for  the 
prifoner  is  dead  in  law  by  the  firft  attainder,  his  blood 
is  already  corrupted,  and  he  hath  forfeited  all  that  he 
})ad  :  fo  that  it  is  abfurd  and  fupei-fluous  to  endeavour 
to  attaint  him  a  fecond  time.  Though  to  this  general 
rule,  as  to  al|  others,  there  are  fome  exceptions  ;  where- 
in, cejfante  rialione,  ce(fat  et  ipfa  lex. 

4.  Laftly,  a  pardon  may  be  pfeaded  in  bar;  as  at  once 
deftroying  the  end  and  purpofe  of  the  indiftment,  by  re- 
mitting that  punifhment,  which  the  profeaition  is  cal- 
culated to  inftiit.  There  is  one  advantage  that  attends 
pleading  a  pardon  in  bar,  or  in  arreft  of  judgment,  be- 
fore fentence  is  paft  ;  which  gives  it  by  much  the  pre- 
ference to  pleading  it  after  fentence  or  attainder.  This 
.  is,  that  by  Hopping  the  judgment  it  Hops  the  attainder, 
and  prevents  the  corruption  of  the  blood  :  which,  when 
©nee  corrupted  by  attainder,  cannot  afterwards  be  re- 
ftored  othervvife  than  by  aft  of  parliament. 

V.  The  general  jjfue,  or  plea  of  not  guilty,  upon  which 
plea  alone  the  prifoner  can  receive  his  final  judgment  of 
death.  In  cafe  of  an  indiftment  of  felony  or  treafon, 
there  can  be  no  fpecial  juftification  put  in  by  way  of 
plea.  As,  on  an  indiftment  for  murder,  a  man  cannot 
plead  that  it  was  in  his  own  defence  agisinft  a  robber  on 
the  highway,  or  a  burglar  ;  but  he  muft  plead  the  ge- 
neral iflue,  Not  guilty,  and  give  this  fpecial  matter  in 
evidence.  For  (befides  that  thefe  pleas  do  in  efFeft  a- 
mount  \&  the  general  ifTue.;  fince,  if  true,  the  prifoner 
16  raoft  clearly  not  guilty)  as  the  fafts  in  treafon  are  laid 
to  be  done  proditorte  et  contra  llgeantia  fua  debitum;  and, 
in  felony,  that  the  killing  was  done  felonice  ;  thefe  char- 
ges, of  a  traiterous  or  felonious  intent,  are  the  points 
and  very  gi/l  of  the  indiftment,  and  muft  be  anfwered 
direftly,  by  the  general  negative.  Not  guilty ;  and  the 
jury  upon  the  evidence  will  take  notice  of  any  defenfive 
matter^and  give  their  verdift  accordingly  as  effeftually  as 
if  it  were  or  could  be  fpecially  pleaded.  So  that  this  is, 
upon  all  accounts,  the  moft  advantageous  plea  for  the 
prifoner. 

When  the  prifoner  hath  thus  pleaded  not  guilty,  non 
eulpabilisy  or  nient  culpable  :  which  was  formerly  ufed  to 
be  abbreviated  upon  the  minutes,  thus,  Non  (or  nlent) 
cul.  the  clerk  of  the  affize,  or  clerk  of  arraigns,  on  be- 
lief of  the  crown  rephes,  that  the  prifoner  is  guilty,  and 
that  he  is  ready  to  prove  him  fo.  This  is  done  by  two 
monofyllables  in  the  fame  fpirit  of  abbreviation,  cul.  prit.: 
which  fignifies  firft  that  the  prifoner  is  guilty,  (cul.  cul- 
pabky  or  culpabilis);  and  then  that  the  king  is  ready  to 


prove  him  fo,  fpr/'/i  pra/io  fum,  or  paraius,  verijiiat'e X 
By  this  replication  the  king  and  the  prifoner  are 
therefore  at  iffue :  for  when  the  paities  come  to  a 
faft  which  is  affirmed  on  one  fide  and  denied  on  the 
other,  then  they  are  faid  to  be  at  iflue  in  point  of 
faft :  which  is  evidently  the  cafe  here,  in  the  plea  of 
non  cul.  by  the  prifoner  and  the  replication  of  cul.  by 
the  clerk. 

How  the  courts  came  to  exprefs  a  matter  of  this  im- 
portance in  fo  add  and  obfcure  a  manner,  can  hardly  be 
pronounced  with  certainty.  It  may  perhaps,  however, 
be  accounted  for  by  fuppofing,  that  thefe  were  at  firll 
ihort  notes,  to  help  the  memory  of  the  clerk,  and  re- 
mind him  what  he  was  to  reply  ;  or  elfe  it  was  the  fliort 
method  of  taking  down  in  court,  upon  the  minutes,  the 
replication  and  averment ;  cul.  prit :  which  afterward* 
the  ignorance  of  fucceeding  clerks  adopted  for  the  very 
words  to  be  by  them  fpoken  (a). 

But  however  it  may  have  arifen,  the  joining  of  iflue 
feems  to  be  clearly  the  meaning  of  this  obfcure  expref- 
fion  ;  which  has  puzzled  our  moft  ingenious  etymolo- 
gifts,  and  is  commonly  underftood  as  if  the  clerk  of  the 
arraigns,  immediately  on  plea  pleaded,  had  fixed  an  op- 
probrious name  on  the  prifoner,  by  alking  him,  "  culprit, 
how  wilt  thou  be  tried  ?"  for  immediately  upon  iflue 
joined  it  is  inquired  of  the  prifoner,  by  what  trial  he  will 
make  his  innocence  appear.  This  form  has  at  prefent 
reference  to  appeals  and  approvements  only,  wherein  the 
appellee  has  his  choice,  either  to  try  the  accufation  by 
Battle  or  by  Jury.  But  upon  indiftments,  fitvce  the 
abolition  of  Ordeal,  there  can  be  np  other  trial  but  by 
jury,  per  pais,  or  by  the  country  :  and  therefore,  if  the 
prifoner  refufes  to  put  himfelf  upon  the  inqueft  in  the 
ufual  form,  that  is,  to  anfwer  that  he  will  be  tried  by 
God  and  the  country,  if  a  commoner ;  and,  if  a  peer, 
by  God  and  his  peers  ;  the  indlftment,  if  in  treafon,  ia 
taken  pro  confejo  ;  and  the  prifoner,  in  cafes  of  felony, 
is  judged  to  ftand  mute,  and,  if  he  perfeveres  in  his  ob- 
ftlnacy,  fliall  now  be  convifted-of  the  felony. 

When  the  prifoner  has  thiis  put  himfelf  upon  his  trial, 
the  clerk  anfwers  in  the  humane  language  of  the  law,, 
which  always  hopes  that  the  party's  innocence  rather 
than  his  guilt  may  appear,  "  God  fend  thee  a  good  deli- 
verance."  And  then  they  proceed,  as  foon  as  conve- 
niently may  be,  to  the  trial.    See  the  arftcle  Trial. 

PLEADINGS,  in  law,  are  the  mutual  altercations 
between  the  plaintiff"  and  defendant,  (fee  Suit,  Wrii  ,, 
and  Process).,  They  form  the  third  part  or  ftage  of 
a  faft ;  and  at  prefent  are  fet  down  and  delivered  into 
the  proper  office  in  writing,  thovigh  formerly  they 
were  ufuaUy  put  in  by  their  council  ore  tenus,  or  ^iva. 
voce,  in  court,  and  then  minuted  down  by  the  cliief 
clerks  or  prothonotaries  ;  whence,  in  our  old  law-Fiench» 
the  pleadings  are  frequently  denominated  the  parol. 

The  firft  of  thefe  is  the  declaration,  narratio,  or  count , 
anciently  called  the  tale;  in  which  the  plaintiff  fets  forth, 
his  caufe  of  complaint  at  length  :  beln^  indeed  only  an 

amplification 


(a)  Of  this  ignorance  we  may  fee  daily  inftances,  In  the  abufe  of  two  leg^  teruia  of  ancient  French :  one,  the 
prologue  to  all  proclan^atlons,  "  Ojrra,  or  Hear  ye,'*  which  is  generally  pronounced,  moft  unmeaningly,  "  Oyes  t 
the  other,  a  more  pardonable  miftake,  viz.  when  a  jury  are  all  fworn,  the  officer  bids  the  crier  number  them,  for 
which  the  word  in  \svt  French  is,  Countez  i"  but  we  now  hear  it  pronounced  in  very  good  Enghfh,  "  Count 
thefe." 
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ings.  amplification  or  expofitlon  of  the  original  writ  upon 
which  his  aftion  is  founded,  with  the  additional  circum- 
ftances  of  time  and  place,  when  and  where,  the  injury 
was  committed. 

In  local  a£tions,  where  poffeffion  of  lajid  is  to  be  rc- 
c6vered,  or  damages  for  an  aftual  trefpafs,  or  for  wafte, 
&c.  afFefting  land,  the  plaintiff  mull  lay  his  declaration, 
or  declare  his  injury  to  have  happened  in  the  very  county 
and  place  that  it  reidiy  did  happen  ;  but  in  tranfitory 
aftions,  for  injuries  that  might  have  happened  anywhere, 
as  debt,  detinue,  fia'nder,  and  the  like,  the  plaintiff 
may  declare  in  what  county  he  pleafes,  and  then  the 
trial  muft  be  in  that  county  in  which  the  declaration  is 
laid.  Though,  if  the  defendant  will  make  affidavit 
that  the  caufe  of  aftion,  if  any,  arofe  not  in  that  but 
another  county,  the  court  will  direft  i.  diange  of  the 
venue  or  ny'ifne  (that  is,  the  v'lcmia  or  neighbourhood,  in 
which  the  injury  is  declared  to  be  done),  and  will  ob- 
lige the  plaintiff  to  declare  in  the  proper  county.  ^  For 
the  ftatute  6  Ric.  II.  c.  2.  having  ordered  all  writs  to 
be  laid  in  their  proper  counties,  this,  as  the  judges 
conceived,  impowered  them  to  change  the  venue,  if  re- 
quired, and  not  to  infill  rigidly  on  abating  the  writ : 
which  praftice  began  in  the  reign  of  James  I.  And 
tliis  power  is  difcretionjjlly  exercifed,  fo  as  not  to  caufe 
but  prevent  a  defeft  of  juftice.  Therefore  the  court 
will  not  change  the  venue  to  any  of  the  four  northern 
Counties  previous  to  the  fpring  circuit ;  becaufe  there 
the  affifes  are  holden  only  once  a-year,  at  the  time  of 
fummer  circuit.  And  it  will  fometimes  remove  the 
•i^enue  from  the  proper  jurifdidlion  (efpecially  of  the 
narrow  and  limited  kind),  upon  a  fuggeftion,  duly 
fupported,  that  a  fair  and  impartial  trial  cannot  be  had 
therein. 

It  is  generally  ufual,  in  aAions  upon  the  cafe,  to  fet 
forth  f*veral  cafes,  by  different  counts  in  the  fame  de- 
claration ;  fo  that  if  the  plaintiff  fails  in  the  proof  of 
one,  he  may  fucceed  in  another.  As  in  an  adion  on 
the  cafe  upon  an  assumpsit  for  goods  fold  and  deliTcr- 
ed,  the  plaintiff  ufually  counts  or  declares,  firft,  upon 
a  fettled  and  agreed  price  between  him  and  the  defend- 
ant; as,  that  they  bargained  for  20 1.:  and  leil  he 
fhould  fall  in  the  proof  of  this,  he  counts  likewife  upon 
a  quantum  valebant ;  that  the  defendant  bought  other 
goods,  and  agreed  to  pay  him  fo  much  as  they  were 
reafonably  worth :  and  then  avers  that  they  were 
worth  other  20 1.  and  fo  on  in  three  or  four  different 
fhapes ;  and  at  lall  concludes  with  declaring,  that  the 
defendant  had  refufed  to  fulfil  any  of  theie  agreements, 
whereby  he  is  endamaged  to  fuch  a  value.  And  if  he 
proves  the  cafe  laid  in  any  one  of  his  counts,  though  he 
fails  in  the  rett,  he  fliall  recover  proportionable  da- 
mages. '  This  declaration  always  concludes  with  thefe 
words,  "  and  thereupon  he  brings  fuit,"  &c.  inde  pro- 
duett  feQatn,  i!fc.  By  which  words,  fuit  or  ftfla  ( a  fe- 
quendo )y  were  anciently  underftood  the  witneffes  or  fol- 
lowers  of  the  plaintiff.  For  in  former  times,  the  law 
would  not  put  the  defendant  to  the  trouble  of  anfwering 
the  charge  till  the  plaintiff  had  made  out  at  leaft  a  pro- 
bable cafe.  But  the  aftual  produftion  of  the  fuit,  feScj 
or  followers,  is  now  antiquated,  and  hath  been  totally 
dlfufed,  at  leall  ever  fince  the  reign  of  Edward  III. 
though  the  form  of  it  ftill  continues. 

At  the  end  of  the  declaration  are  added  alfo  the 


plaintiff's  common  pledges  of  profecution,  John  l)oe  Pleading^; 
and  Richard  Roe  j  which,  as  we  elfewhere  obferve,  ' ' 

ffee  Writ),  are  now  mere  names  of  form ;  though 
formerly  they  were  of  ufe  to  anfwer  to  the  king  for  the 
amercement  of  the  plaintiff,  in  cafe  he  were  nonfuited, 
barred  of  his  aftion,  or  had  a  verdift  and  judgment 
againll  him.  For  if  the  plaintiff  negledls  to  deliver  a 
declaration  for  two  terms  after  the  defendant  appears,  or  . 
is  guilty  of  other  delays  of  defaults  againil  the  rules  of 
law  in  any  fubfequent  llage  of  the  aflion,  he  is  adjudged 
pot  to  follow  or  purfue  his  remedy  as  he  ought  to  do  ; 
and  thereupon  a  nonfuit,  or  non  profequitur,  is  entered, 
and  he  is  faid  to  be  non-prof  A,  And  for  thus  deferting 
his  complaint,  after  making,  a  falfe  claim  or  complaint 
(pro  faifo  clamore  fuo ),  he  ftiall  not  only  pay  cofts  to  the 
defendant,  but  is  liable  to  be  amerced  to  the  king.  A 
retraxit  differs  from  a  nonfuit,  in  that  the  one  is  negative 
and  the  other  pofitive :  the  nonfuit  is  a  default  and 
negleft  of  the  plaintiff,  and  therefore  he  is  allowed  to 
begin  his  fuit  again  upon  payment  of  cofts;  but  a  re- 
traxit is  an  open  and  voluntary  renunciation  of  his  fuit 
in  court  ;  and  by  this  he  for  ever  lol'es  his  a£lion.  A 
difcontinuance  is  fomewhat  fimilar  to  a  nonfuit ;  for  when 
a  plaintiff  leaves  a  chafm  in  the  proceedings  of  his  cauHi, 
as  by  not  continuing  the  procefs  regularly  from  day  to 
day,  and  time  to  time,  as  he  ought  to  do,  the  fui-t  is 
difcontinued,  and  the  defendant  is  no  longer  bound-  to^ 
attend  ;  but  the  plaintiff  muft  begin  again,  by  fuing  out. 
a  new  original,  ufually  paying  cofts  to  his  antagonift. 

When  the  plaintiff  hath  ftated  his.  cafe  in  the  decla- 
ration, it  is  incumbent  on  the  defendant,  within  a  rea- 
fonable  time,  to  make  his  defence,  and  to  put  in  a  plea; 
or  elfe  the  plaintiff  will  at  once  recover  judgment  by  de- 
faulty  or  nihil  dicit,  of  the  defendant. 

Defence,  in  its  true  legal  fenfe,  fignifies  not  a  juftx- 
fication,  proteftion,  or  guard,  which  is  now  its  popular 
iGgnification  ;  but  merely  an  oppofmg  or  denial  (froni  vhe. 
French  verb  defendre)  of  the  truth  or  validity  of  the 
complaint.  It  is  the  conteflatio  litis  of  the  civilians  :  a- 
general  affertion  that  the  plaintiff  hath  no  ground  of 
aftion  ;  which  affertion  is  afterwards  extended  and  main- 
tained in  his  plea. 

Before  defence  made,  if  at  all,  cognizance  of  the 
fuit  muft  be  claimed  or  demanded ;  when  any  perfon- 
or  body-corporate  hath  the  franchife,.  not  only  of  hold- 
ing pleas  within  a  particular  limited  jurifdiftion,  but 
alio  of  the  cognizance  of  pleas  ;  and  that  either  without 
any  words  exclufive  of  other  courts,  which  intitles  the 
lord  of  the  franchife,  whenever  any  fuit  that  belongs  to- 
his  jurifdidlion  is  commenced  in  ttie  courts  at  Weftmin- 
fter,  to  demand  the  cognizance  thereof ;  or  with  fuch 
exclufive  words,  whicli  ^fo-intitle  the  defendjant  to  plead  ■ 
to  the  jurifdlAion  of  the  court.  Upon  this  claim  of 
cognizance,  if  allowed,  all  proceedings  (hall  ceafe  in  the 
fuperior  court,  and  the  plaintiff  is  left  at  hberty  to 
purfue  his  remedy  in  the  fpecial  jurildiftion.  As,  when 
a  fcholar  or  other  privileged  perfon  of  the  univerfities. 
of  Oxford  or  Cambridge  is  impleaded  in  the  courts  at. 
Weftminfter,  for  any  caufe  of  aftion  whatfoever,  unlefs 
upon  a  quellrion  of  freehold.  In  thefe  cafes,  by  the. 
charter  of  thofe  learned  bodies,  confirmed  by  ad  of  par* 
liament,  the  chancellor,  or  vice-chancellor,  may  put  in. 
a  claim  of  cog^iizancc  ;  whiclv,'if  made  in  due  time  and 
form,  and  with  due  proof  oPthe  fade  alleged^  is  regu- 
larly 
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My  allowed  V/  th€  courts.  It  miift  be  demanded  be- 
fore full  defence  is  made  or  imparlance  prayed ;  for  thefe 
are  a  fiibmifllon  to  the  jurifdiftion  of  the  fuperior  court, 
and  the  delay  is  a  laches  in  the  lord  of  tl>€  franchife  : 
and  it  will  not  be  allowed  if  it  occafions  a  failure  of  ju- 
ftice,  or  if  an  a6lion  be  brought  againft  the  perfon 
hirafelf  who  claims  the  franchife,  unlefs  he  hath  alfa 
a  power  ia  fuch  cafe  of  making  another  judge. 

After  defence  made,  the  defendant  muft  put  in  his 
plea.  But  before  he  defends,  if  the  fuit  is  commenced 
by  capias  or  latitat,  without  any  fpecial  original,  he  is 
intitled  to  demand  one  imparlance,  or  licentia  loquendi ; 
■and  may,  before  he  pleads,  have  more  granted  by^confent 
of  the  court,  to  fee  if  he  can  end  the  matter  amicably 
'without  fartlier  fuit,  by  talking  with  the  plaintiff:  a 
praftice  which  is  fuppcrfed  to  have  arifen  from  a  principle 
■of  religion,  in  obedience  to  that  precept  of  the  gofpel, 

agree  with  thine  adverfary  quickly,  whilft  thou  art  in 
tlie  zvay  with  him."  And  it  may  be  obferved,  that  this 
gofpel-precept  ha&  a  plain  reference  to  the  Roman  law  of 
the  twelve  tables,  which  exprefsly  diretled  the  plaintiff 
and  defendant  to  make  up  the  matter  while  they  were 
in  the  way,  or  going  to  the  prastor;— in  dw,  rem  uli 
■parent  orato.  There  are  alfo  many  other  previous  'fteps 
which  may  be  taken  by  a  defendant  before  he  puts  in  his 
plea.  He  may,  in  real  a4S;ions,  demand  a  view  of  the 
thing  in  queftion,  in  order  to  afcertain  its  identity  and 
other  circumftances.  He  may  crave  oyer  of  the  writ,  or 
of  the  bond,  or  other  fpeciaky  upon  which  the  aftion  is 
Isrought ;  that  is,  to  hear  it  read  to  him  ;  the  generality 
of  defendants  in  the  times  of  ancient  fimplicity  being 
Suppofed  incapable  to  read  it  themfelves :  whereupon 
the  whole  is  entered  Der/^a/im  upon  the  record;  and  the 
defendant  may  take  advantage  of  any  condition,  or 
■ether  part  of  it,  not  flated  in  the  plaintiff's  declaration. 
In  real  aftions  alfo  the  tenant  may  pray  in  aid^  or  call  for 
the  afF.fhance  of  another,  to  help  him  to  plead,  becaufe 
©f  the  feeblenefs  or  i?Tibecility  of  his  own  eftate.  Thus 
a  tenant  for  life  may  pray  in  aid  of  him  that  hath  the 
inheritance  in  remainder  or  reverfion  ;  and  an  incumbent 
may  pray  in  aid  of  the  patron  and  ordinary  ;  tliat  is,  that 
they  fliall  be  joined  in  the  aftion,  and  help  to  defend  the 
title.  V oucher  alfo  is  the  calling  in  of  fome  perfon  to 
:anfwer  the  aftion,  that  hath  warranted  the  title  to  the 
tenant  or  defendant.  This  we  ilill  make  ufe  of  in  the 
form  of  common  recoveries,  which  are  grounded  on  a 
■writ  of  entry;  a  fpecies  of  aftion  that  relies  chiefly 
on  the  weaknefs  of  the  tenant's  title,  who  therefore 
vouches  another  perfon  to  warrant  it.  If  the  vouchee 
appears,  he  is  made  defendant  inftead  of  the  voucher ; 
i)ut  if  he  afterwards  makes  default,  recovery  fhall  be 
had  againft  the  original  defendant ;  and  he  fhall  recover 
an  equivalent  in  value  againft  the  deficient  vouchee.  In 
alfizes,  indeed,  where  the  principal  queftion  is,  whether 
the  demandant  or  his  anceftors  were  or  were  not  in  pof- 
feflion  till  the  oufter  happened,  and  the  title  of  the 
-tenant  is  little  (if  at  all)  difcuffed,  there  no  voucher  is 
allowed  ;  but  "the  tenant  may  bring  a  writ  of  ivarrantia 
chartte  againft  the  warrantor,  to  compel  hifti  to  aflift  him 
fwith  a  good  plea  or  defence,  or  elfe  to  render  damages 
and  the  value  of  the  jland,  if  recovered  againft  the 
tenant.  In  many  real  aftions  alfo,  brought  by  or  againft 
an  infant  under  the  age  of  2i  years,  and  alfo  in  aftions 
of  debt  brought  iigainft  him,  as  heir  to  any  deceafed 
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anceftor,  eitlier  party  may  fuggeft  the  nonage  of  the  Plead 
infant,  and  pray  that  the  proceedings  may  be  deferred  v 
till  his  full  age,  or,  in  our  legal  phrafe,  that  the  in^ 
fant  may  have  his  age,  and  that  the  parol  may  demury 
that  is,  that  the  pleadings  may  be  ftaid ;  and  then 
they  fhall  not  proceed  till  his  full  age,  unlefs  it  be  ap- 
parent that  he  cannot  be  prejudiced  thereby.  But 
hy  the  ftatutes  of  Weftm.  i.  3  Edw.  I.  c.  46.  and  of 
Glocefter,  6  Edw.  I.  c.  2.  in  writs  of  entry  fur  dif- 
feiftn  in  fome  particular  cafes,  and  in  aftions  aunce- 
ftrel  brought  by  an  infant,  the  parol  fhall  not  demur  j 
otherwife  he  might  be  deforced  of  his  whole  property, 
and  even  want  a  maintenance,  till  he  came  of  age. 
So  likevnfe  in  a  writ  of  dower  the  heir  fhall  not  have 
his  age ;  for  it  is  neceffaiy  that  the  widow's  claim  be 
immediately  determined,  elfe  fhe  may  want  a  prefent 
fubfiftence.  Nor  fliall  an  infant  patron  have  it  in  a 
quare  impedit,  fmce  the  law  holds  it  neceffary  and  expe- 
dient that  the  church  be  immediately  filled. 

When  thefe  proceedings  are  over,  the  defendant  mufl 
then  put  in  his  excufe  or  plea.    See  Px-ea»  '■ 

It  is  a  rule  in  pleading,  that  no  man  be  allowed  to- 
plead  fpecially  fuch  a  plea  as  amounts  only  to  the  gene* 
ral  iffue,  or  a  total  denial  of  the  charge ;  but  in  fuch 
cafe  he  fhaU  be  driven  to  plead  the  general  iffue  in  terms, 
whereby  the  whole  queflion  is  referred  to  a  jury.  But 
if  the  defendant,  in  an  affize  or  aftion  of  trefpafs,  be 
defirous  to  refer  the  validity  of  his  title  to  the  court 
rather  than  the  jury,  he  may  ftate  his  title  fpecially  j 
and  at  the  fame  time  give  colour  to  the  plaintiff,  or  fup- 
pofe  him  to  have  an  appearance  or  colour  of  title,  bad 
mdeed  in  point  of  law,  but  of  which  the  jury  are  not 
competent  judges.  As  if  his  own  true  title  is,  that  hQ. 
claims  by  feoffment  with  livery  from  A,  by  force  of 
which  he  entered  on  the  lands  in  queftion,  he  cannot 
plead  this  by  itfclf,  as  it  amounts  to  no  more  than  the 
general  iffue,  nul  tarty  nul  dijfeifin,  in  aflize,  or  not  guilty 
in  an  aftion  of  trefpafs.  But  he  may  allege  this  fpecially, 
provided  he  goes  farther,  and  fays,  that  the  plaintifF 
claiming  by  colour  of  a  prior  deed  of  feoffment,  without 
livery,  entered  ;  upon  whom  he  entered  ;  and  may  then 
refer  kimfelf  to  the  judgment  of  the  court  which  of  thefe 
two  titles  is  the  beft  in  point  of  law. 

When  the  plea  of  the  defendant  is  thus  put  In,  if  it 
does  not  amount  to  an  iffue  or  total  contradiftion  of 
the  declaration,  but  only  evades  it,  the  plaintiff  may 
plead  again,  and  reply  to  the  defendant's  plea :  Either 
traverfing  it,  that  is,  totally  denying  it ;  as  if,  on  as 
aftion  of  debt  upon  bond,  the  defendant  pleads  folvit 
ad  diem,  that  he  paid  the  money  when  due ;  here  the 
plaintiff  in  his  replication  may  totally  traverfe  this  plea, 
by  denying  that  the  defendant  paid  it :  Or  he  may  allege 
new  matter  in  contradiftion  to  the  defendant's  plea ;  as 
when  the  defendant  pleads  no  award  made,  the  plaintifF 
may  reply,  and  fet  forth  an  aftual  award,  and  affign  a 
breach :  Or  the  replication  may  confefs  and  avoid  the 
plea,  by  fome  new  matter  or  diftinftion,  confiftent  with 
the  plaintiff's  former  declaration ;  as  in  an  aftion  for 
trefpaffmg  upon  land  whereof  the  plaintiff  is  feized,  if 
the  defendant  fhows  a  title  to  the  land  by  defcent,  and 
tliat  therefore  he  had  a  right  to  enter,  and  gives  colour 
to  the  plaintiff',  the  plaintiff  may  either  traverfe  and' 
totally  deny  the  faft  of  the  defcent ;  or  he  may  confef* 
and  avoid  it,  by  replying,  that  true  it  is  that  fuch  de- 

licent 
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iaflinp.  fcent  hapfpened,  but  that  fince  the  defcent  the  defendant 
himfelf  demifed  the  lands  to  the  plaintiff  for  term  of  life. 
To  the  replication  the  defendant  may  rejoin,  or  put  in 
an  anfwer  called  a  rejoinder.  The  plaintiff  may  anfwer 
tlie  rejoinder  by  a  Jitr  rejoinder ;  upon  wiiich  the  de- 
fendant may  rebut,  and  the  plaintiff  anfwer  him  by  a 
fur -rebutter.  Which  pleas,  replications,  rejoinders,  fur- 
jejolnders,  rebutters,  and  fur-rebutters,  anfwer  to  the 
tieceptio,  replicatio,  duplication  triplication  and  quadruplica- 
fto,  of  the  Roman  laws. 

The  whole  of  this  procefs  is  denominated  the  plead' 
ing  ;  in  the  feveral  ftages  of  which  it  muft  be  earefully 
obferved,  not  to  depart  or  vary  from  the  title  or  defence 
which  the  party  has  once  infilled  on.  For  this  (which 
is  called  a  departure  in  pleading)  might  occafion  endlefs 
altercation.  Therefore  the  replication  mufl  fupport  the 
declaration,  and  the  rejoinder  muft  fuppoit  the  plea, 
without  departing  out  of  it.  As  in  the  cafe  of  pleading 
no  award  made  in  confequence  of  a  bond  of  arbitration, 
'  to  which  the  plaintiff  repUes,  fetting  forth  an  adlual 

award ;  now  the  defendant  cannot  rejoin  that  he  hath 
k  performed  this  award,  for  fuch  rejoinder  would  be  an 

|P  entire  departure  from  his  original  plea,  which  alleged  that 

no  fuch  award  was  made  ;  therefore  he  has  now  no  other 
choice,  but  to  traverfe  the  faft  of  the  replication,  or 
•Ife  to  demur  upon  the  law  of  it. 

Again,  all  duplicity  in  pleading  mufl  be  avoided. 
Every  plea  muft  be  fimple,  entire,  connefted,  and  con- 
fined to  one  fmgle  point :  it  muft  never  be  entangled 
with  a  variety  of  diftinft  independent  anfwers  to  the 
fame  matter ;  which  muft  require  as  many  different  re- 
pHes,  and  introduce  a  multitude  of  iffues  upon  one  and 
the  fame  dlfpute.  For  tliis  would  often  embarrafs  the 
jury,  and  fometimes  the  court  itfelf,  and  at  all  events 
would  greatly  enhance  the  expence  of  the  parties.  Yet 
it  frequently  is  expedient  to  plead  in  fuch  a  manner  as 
to  avoid  any  implied  admilTion  of  a  faft,  which  cannot 
with  propriety  or  fafety  be  pofitively  affirmed  or  denied. 
And  this  may  be  done  by  what  is  calied  a  firottfiation  ; 
whereby  the  party  interpofes  an  obli<jue  allegation  or 
denial  of  fome  faft,  protefting  (by  the  gerund,  prote/ian- 
doj  that  fuch  a  matter  does  or  does  not  exift  ;  and  at 
the  fame  time  avoiding  a  direft  affirmation  or  denial. 
Sir  Edward  Coke  hath  defined  a  proteftation  (in  the 
pithy  dialed  of  that  age)  to  be,,  "  an  exelufion  of  a 
Gonclufion."  For  the  ufe  of  it  is,  to*  fave  the  party 
from  being  concluded  with  refpeft  to  fome  faft  or  cir- 
Gumftance  which  cannot  be  direftly  affirmed  or  denied 
without  falling  into  duplicity  of  pleading ;.  and  which 
yet,  if  he  did  not  thus  enter  his  proteft,  he  might  be 
deemed  to  have  tacitly  waved  or  admitted.  Thus,  while 
tenure  in  villainage  fubfifted,  if  a  villain  had  brought  an 
aftion  agaiuft  his  lord,  and  the  lord  was  inclined  to  try 
the  merits  of  the  demand,  and  at  the  fame  time  to  pre- 
vent any  conclufion  againft  himfelf  that  he  had  waved 
his  fignlory ;  h«  could  not  in  this  cafe  both  plead  affir- 
matively that  the  plaintiff  was  his  villain^  and  alfo  take 
iffue  Upon  the  demand ;  for  then  his  plea  would  have 
been  double,  as  the  former  alone  would  have  been  a  good 
bar  to  the  aftlon  :  but  he  might  have  alleged  the  villai- 
nage of  the  plaintiff  by  way  of  proteftation,  and  then 
have  denied  th«  demand*  By  this  means  the  future  vaf- 
ialage  of  the  plaintiff  was  faved  to  the  defendant,  in  cafe 
the  iffue  was  found  in  his  (the  defendant's)  favour;  for 
protefUtioa  preveated  that  c«>nclu&>a  which  wovUd 
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otherwife  have  fefulted  from  the  reft  df  his  defence,^  Pleifffags' 

that  he  had  enfranchifed  the  plaintiff,  fitice  no  villain  Ij, 

could  maintain  a  civil  aftion  againft  his  lord.    So  alfo  ^  ^l'!!^!^ 

if  a  defendant,  by  way  of  inducement  to  the  point  of  his  ' 

defence,  alleges  (among  other  matters)  a  particular  mode 

of  feifin  or  tenure  which  the  plaintiff  is  unv^illing  to 

admit,  and  yet  defires  to  take  iffue  on  the  principal 

point  of  the  defence,  he  muft  deny  the  felfm  or  tenure 

by  way  of  proteftation,  and  then  traVerfe  the  defenfiv« 

matter.    So,  laftly,  if  an  award  be  fet  forth  by  the 

plaintiff,  and  he  can  affign  a  breach  in  one  part  of  it 

(viz.  the  non-payment  of  a  fum  of  money),>  and  yet  is 

afraid  to  admit  the  performance  of  the  reft  of  the  awardi 

or  to  aver  in  general  a  noii-performance  of  any  part  of 

it,  left  fomething  fhould  appear  to  have  been  performed; 

he  may  fave  to  himfelf  any  advantage  he  might  hereafter 

make  of  the  general  non-performance,  by  alleging  that 

by  proteftation,  he  can  plead  only  the  non-payment  of  the 

money. 

In  any  ftage  of  the  pleadings,  when  either  fide  ad- 
vances or  af&i-ms  any  new  matter,  he  ufually  (as  was 
faid)  avers  it  to  be  true  ;  "  and  this  he  is  ready  to  ve- 
rify." On  the  other  hand,  when  either  fide  traverfes  or 
denies  the  fafts  pleaded  by  his  antagonlft,  he  ufually 
tenders  an  ifue,  as  it  is  called ;  the  language  of  which 
is  dlftierent  according  to  the  party  by  whoni  it  is  ten- 
dered :  for  if  the  traverfe  or  denial  comes  from  the  de* 
fendant,  the  iffue  is  tendered  in  this  manfier,  "  And  of 
this  he  puts  himfelf  upon  the  country,"  thei-eby  fubmit- 
ting  himfelf  to  the  judgment  of  his  peers:  but  if  the 
traverfe  lies  upon  the  plaintiff",  he  tenders  the  iffue  op 
prays  the  judgment  of  the  peers  againft  the  defendant  la 
another  form;  thus,  "  and  this  he  prays  may  be  in- 
quired of  by  the  country." 

But  if  either  fide  {as,  for  inftance,  the  defendant) 
pleads  a  fpecial  negative  plea,  not  traverfing  or  denying 
anything  that  was  before  alleged,,  but  dilclofing  fom<r 
new  negative  matter ;  as  where  the  fuit  is  on  a  bond 
conditioned  to  perform  an  awanl,  and  the  defendant 
pleads,  negatively,  that  no  award  was  made  ;  he  tender* 
no  iffue  upon  this  plea,  becaufe  it  does  not  yet  appear 
whether  the  faft  will  be  difputed,  the  plaintiff  not  ha» 
ving  yet  afferted  the  exiftence  of  any  award :  but  when 
the  plaintlft"  replies,  and  fets  forth  an  aftual  fpecific 
award,  if  then  the  defendant  traverfes  the  replication, 
and  denies  the  making  of  any  fuch  award,  he  then,  and 
not  before,  tenders  an  iffue  to  the  plaintiff.  For  when 
in  the  courfe  of  pleading  they  come  to  a  point  which  is 
affirmed  on  one  fide  and  denied  on  the  other,  they  are 
then  faid  to-  be  at  iffue ;  all  their  debates  being  at  lail 
contrafted  into  a  fingl'e  point,  which  muft  now  be  de- 
termined either  in  favour  of  the  plaintiff  or  of  the  defen- 
dant.   See  Issue. 

PLEASING,  art  of.    See  Pouteness. 

PLEASURE  is  a  word  fo  univerfally  underftood  as 
to  need  no  explanation.  Lexicographers,  however,  who 
muft  attempt  to  explain  every  wosfi,  call  it  "  the  grati- 
fication of  the  mind  or  fenfes."  It  is  direftly  oppofite 
to  Pain,  and  conftitutes  the  whole  of  pofitive  happinefs 
as  that  does  of  mifery.  ^  ^  ^ 

The  Author  of  Nature  has  furnifhed  us  vn'th  rtaxyY pij;e%^ 
pleafures,  as  well  as  made  us  liable  to  many  pains  ;  <inithod;q„e^ 
we  are  fufceptible  of  both  in  fome  degree  as  foon  ?^'^  \\t^°S'''/'"■>Mt^ 
have  life  and  arc  endowed  with  the  faculty  of  fenfation.  '^^''^{^"'^ 
A  French  writer,  in  a-  work^  which  once  ralfcd  hlgh^m.^" 
6  exj^e£lationa 
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Ij.kafure.  expc^latiorts,  contends,  that  a  child  In  the  womb  of  its 
'■"-"V— —  mother  feels  neither  plea fure  nor  pahi.  "  Thefe  fen- 
fations  (fays  he)  are  iiot  innate;  they  have  their  origin 
from  without :  and  it  is  at  the  moment  of  our  birth  thati. 
the  foul  receives  the  flrft  impreflions ;  impreflions  flight 
and  fuperficial  at  th^  beginning,  but  which  by  time  and 
icpeated  a€ts  leave  deeper  traces  in  the  fenforium,  and 
become  more  extenfive  and  more  lafting.  It  is  when 
the  child  fends  forth  its  firft  cries  that  fenfibility  or  the 
faculty  of  fenfation  is  produced,  which  in  a  Ihort  time 
gathers  ftrength  and  liability  by  the  imprefllon  of  exte» 
rioir  objefts.  Pleafure  and  pain  not  being  innate,  ahd 
being  only  acquired  in  the  fame  manner  as  the  qualities 
which  we  derive  from  inftruftion,  education,  and  focietyi 
it  follows  that  we  learn  to  fuffer  and  enjoy  as  we  leiirn 
any  other  fcience." 

This  is  ftrange  reafoning  and  ftrange  languagCi  That 

■  fcnfations  are  not  innate  is  univerfally  acknowledged; 
but  it  does  not  therefore  follow  that  the  foul  receives  its 
firft  impreflions  and  firft  fenfations  at  the  moment  of 

•birth.  The  child  has  life,  the  power  of  locomotion, 
and  the  fenfe  of  touch,  long  before  it  is  born ;  and 
every  mother  will  tell  -this  philofopher,  that  an  infant 
unborn  exhibits  fymptoms  both  of  pain  and  of  plea- 
fure. That  many  of  our  organs  of  fenfe  are  improved 
by  ufe  is  incontrovertible ;  but  it  is  fo  far  from  being 
true  that  our  fenfible  pleafures  become  more  exquifite 
t»y  being  often  repeated,  that  the  direfl  contrary  is  ex- 

.  perienced  of  far  the  greater  part  of  them  ;  and  though 
external  obj^fts,  by  making  repeated  impreflions  on  the 
fenfes,  certainly  leave  deeper  traces  on  the  memory  than 
an  objeft  once  perceived  can  do,  it  by  no  means  follows 
that  thefe  impreflions  become  the  more  delightful  the 

.  more  familiar  that  they  are  to  us.  That  we  learn  to 
fuffer  and  eiijoy  as  we  learn  any  other  fcience,  is  a  moft 
extravagant  paradox  ;  for  it  is  felf-evldent  that  we  cart- 
not  .live  without  being  capable  in  fome  degree  both  of 
fuffcring  and  enjoyment,  though  a  man  may  certainly 
*  live  to  old  age  in  profound  ignorance  of  ail  the  fcieu- 

ces. 

The  fame  writer  afTures  us,  indeed,  that  fenfation  is 
not  neceflary  to  human  life.  "  Philofophers  (fays  he) 
make  mention  of  a  man  who  had  loft  every  kind  of  feel- 
ing in  every  member  of  his  body  :  he  was  pinched  or 
pricked  to  no  purpofe.  Meanwhile  this  man  made  ufe 
of  all  his  members  ;  he  walked  without  pain,  he  drank, 
ate,  and  flept,  without  perceiving  that  he  did  fo.  Sen- 
fible  neither  to  pkafure  nor  pain,  he  was  a  true  natural 
machine." 

To  the  tale  of  thefe  anonymous  philofophers  ourau-* 
thor  gives  implicit  credit,  whilll  he  favours  us  at  the 
fame  Inftant  with  the  following  argumentation,  which 
completely  proves  its  fallt'hood.  "  It  iS'  true  that  fen- 
fation is  a  relative,  quality,  fufceptible  of  increafe  and 
•diminution  ;  that  it  is  not  neceJTary  to  cxiftence  ;  and 
that  one  might  live  without  it :  but  in  this  cafe  he  i 
would  live  .as  an  automaton,  without  feeling  pleafure 
or  pain  ;  and  he  would  polFefs  neither  idea,  nor  re- 
fledtipn,  nor  defire,  nor  pafllon,  nor  will,  nor  fenti- 
ment ;  his  exiftence  wojiiid  be  merely  paflive,  he  would 
live  without  knowing  it,  and  die  without  apprehen- 
fron." 

But  if  this  man  of  the  philofophers,  whom  our  au- 
•thoi"  calls  an  automaton,  and  a  true  natural  machine.,  had 
1  neither  idea^  nor  defire.^  nor  pajfion^  nor  w<7/,  nor/entiment 
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(and  without  fenfation  he  certainly  could  have  none  of  PIcafui 
theAi),  wha^t  indutJed  him  to  tualk,  eat,  or  dritii,  or  to  -"~~v"*' 
ceafe  irom.  any  of  thefe  operations  after  they  were  ac* 
GidcntaUy  begun  ?  The  inftances  of  the  automata  which 
played  on  the  flute  and  at  chefs  are  not  to  the  purpofe 
tor  which  they  are  adduced  ;  for  there  is  no  parallel 
between  them  and  this  natural  machine,  Unlefs  the  phi- 
lofophers wound  up  their  man  to  eat,  drink,  walk,  or. 
fit,  as  Vacanfon  and  Kempeler  wound  up  their  automa- 
ta to  play  or  ceafe  from  playing  on  the  German  flute 
and  at  chefs*    See  ANhRdioEs. 

■Our  authoi*  having  for  a  while  fported  wath  thefe  ' 
harmiefs  paradoxes,  proceeds  to  put  the  credulity  of  his 
reader  to  the  teft  with  others  of  a  very  contrary  ten-- 
dency.  He  inftitutea  an  inquiry  concerning  the  ftipe- 
riority,  in  number  and  degree,  of  the  pleafures  enjoyed 
by  the  different  orders  of  men  in  fociety  ;  and  labours, 
not  indeed  by  argument,  but  by  loofe  declamation,  to 
propagate  the  belief  that  happinefs  is  very  unequally 
diftributed.  The  pleafures  of  the  rich,  he  fays,  muft 
be  more  numerous  and  exquifite  than  thofe  of  the  poor  ; 
the  nobleman  muft  have  more  enjoyments  than  the  ple- 
beian of  equal  wealth  ;  and  the  king,  according  to  him^ 
muft  be  the  happieft  of  all  men.  He  owns,  indeed,  that 
although  "  birth,  rank,  honours,  and  dignity,  add  to 
happinefs,  a  man  is  not  to  be  confidered  as  miferable 
becaufe  he  is  born  in  the  lower  conditions  of  life.  A  man 
may  be  happy  as  a  mechanic,  a  merchant,  or  a  labourer, 
provided  he  enters  into  the  fpirit  of  his  profeflion,  and 
has  Hot  imbibed  by  a  mifplaced  education  tliofe  fenti- 
ments  which  make  his  condition  infupportable.  Hap- 
pinefs is  of  eafy  acquifition  in  the  middling  ftatlons  of 
life ;  and  though  perhaps  we  are  unable  to  know  or  to 
rate  exaftly  the  pleafure  which  arifes  from  contentment 
and  mediocrity,  yet  happinefs  being  a  kind  of  aggre- 
gate of  delights,  of  riches,  and  of  advantages  more  or 
lefs  great,  every  perfon  muft  have  a  fliare  of  it ;  the  .di- 
vifion  is  not  exactly  made,  but  all  other  things  equal, 
there  will  be  more  in  the  elevated  than  In  the  inferior 
conditions  of  fociety  ;  the  enjoyment  will  be  more  felt, 
the  means  of  enjoying  more  multiplied,  and  the  plea-/ 
fures  more  varied*  Birth,  rank,  fortune,  talents,  wit, 
genius,  and  virtue,  are  then  the  great  fources  of  happi- 
nefs :  thofe  advantages  are  fo  confiderable,  that  we  fee 
men  contented  with  any  one  of  them,  but  their  union 
forms  fupreme  felicity. 

*'  There  is  fo  vaft  a  dlfFerencCj  fays  Voltaire,  between 
a  man  who  has  made  his  fortune  and  one  who  has  to 
make  it,  that  they  are  fcarcely  to  be  Gonfidered  as  crea* 
tures  of  the  fame  kind.  The  fame  thing  may  be  faid 
of  birth,  the  greateft  of  all  advantages  in  a  large  fo- 
ciety; of  rank,  of  honours,  and  of  great  abilities.  How 
great  a  difference  is  made  between  a  perfon  of  high 
birth  and  a  tradefman  ;  between  a  Newton  or  Defcar- 
tes  and  a- fimple  mathematician  ?  Ten  thoufand  foldiers 
are  killed  on  the  field  of  battle,  atid  it  is  fcarcely  men- 
tioned ;  but  if  the  general  falls,  and  efpeclally  if  he  be  a 
man  of  courage  and  abilities,  the  court  and  city  are 
filled  with  the  news  ©f  ■  his  death,  and  the  mourning  is 
univerfal. 

"  Frederic  the  Great,  the  late  king  of  PrufTia,  felt 
in  a  more  lively  manner  than  perhaps  any  other  man 
the  value  of  greiat  talents.  I  would  willingly  renounce, 
faid  he  to  Voltaire,  every  thing  which  is  an  obje6l  of 
defire  and  ambition  to  roan,;  but  I  am  certain  if  I  were. 
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not  a  prince  I  fliould  be  nothing.  Your  merit  alone 
would  gain  you  the  eileem,  and  envy,  and  admiration  of 
the  world  ;  but  to  fecure  refpe£l  for  me,  titles,  and  ar- 
mies, and  revenues,  are  abfolutely  necefiary." 

For  what  purpofe  this  account  of  human  happinefs 
was  publilhed,  it  becomes  not  us  to  fay.  Its  obvious 
tendency  is  to  make  the  lower  orders  of  fociety  difcon- 
tented  with  their  ftate,  and  envious  of  their  fuperiors  ; 
and  it  is  not  unreafonable  to  fuppofe,  that  it  contributed 
in  fome  degree  to  excite  the  ignorant  part  of  the  author's 
•countrymen  to  the  commifiion  of  thofe  atrocities  of 
which  they  have  fi ace  been  guilty.  That  fuch  was  his 
intention,  the  following  extraft  will  not  permit  us  to 
beheve  ;  for  though  in  it  the  author  attempts  to  fup- 
port  the  fame  falle  theory  of  human  happinefs,  he  men- 
tions virtuous  kings  with  the  r*fpe<ft  becoming  a  loyal 
Tubjeft  of  the  unfortunate  Louis,  whofe  character  he 
fecms  to  have  intentianally  drawn,  and  whofe  death  by 
^the  authority  of  a  favage  fkftion  he  has  in  effeft  fore- 
told. 

"  HappinefSj  in  a  ftate  of  fociety,  takes  the  mod 
■\'ariable  forms  :  it  is  a  Proteus  fufceptible  of  every  kind 
of  metamorphofis :  it  is  different  in  different  men,  in 
^different  ages,  and  in  different  conditions,  Tlie 
fleafures  of  youth  are  very  different  from  thofe  of  old 
age  :  what  affoi-ds  enjoyment  to  a  mechanic  would  be 
'fupreme  mlfeiy  to  a  nobleman  ;  and  the  amufements  of 
the  countiy  would  appear  infipid  in  the  capital.  Is 
there  then  nothing  fixed  with  regard  to  happinefs  ?  Is 
it  of  all  things  the  moft  variable  and  the  mott  arbitrary  ? 
"On,  in  judging  of  it,  is  it  impoflible  to  find  a  ftandard 
hy  which  we  can  determine  the  limits  of  the  greateft 
.good  to  which  man  can  arrive  in  the  prefent  ftate  ? 
It  is  evident  that  men  form  the  fame  ideas  of  the  beau- 
tiful and  fublime  in  nature,  and  of  right  and  wrong  in 
morality,  provided  they  have  arrived  at  that  degree  of 
improvement  and  civilization  of  which  human  nature  is 
fufceptible  ;  and  that  different  opinions  on  thefe  fub- 
jefts  depend  on  different  degrees  of  culture,  of  educa- 
tion, and  of  improvement.  The  fame  thing  may  be 
advanced  with  regard  to  happinefs :  all  men,  if  equal 
with  refpeft  to  their  organs,  would  form  the  very  fame 
ideas  on  this  fubjeft  if  they  reached  the  degree  of  Im- 
provement of  which  we  are  prefently  fpeaking  ;  and  in 
laft,  do  we  not  fee  in  the  great  circles  at  Rome,  at 
A'^ienna,  at  London,  and  Paris,  that  thofe  who  are  called 
people  of  faffiion,  who  have  received  the  fame  education, 
have  nearly  the  fame  taflje,  the  fame  defires,  and  the 
fame  fpirit  for  enjoyment  ?  there  is  doubtlcfs  a  certain 
degree  of  happinefs  to  be  tnjoyed  in  every  condition 
of  life;  but  as  there  are  fome  conditions  preferable  to 
others,  fo  are  there  degrees  of  happinefs  greater  and  lefs; 
and  if  we  were  to  form  an  idea  of  the  greateft  poffibk 
in  the  prtfent  ftate,  it  perhaps  would  be  that  of  a  fo- 
vereign,  mafter  of  a  great  empire,  enjoyiirg  good  health 
and  a  moderate  fpirit ;  endowed  with  piety  and  virtue, 
whofe  whole  life  was  ensployed  in  afts  of  juftice  and 
mercy,  and  who  governed  by  fixed  and  immoveable  law's. 
Such  a  king  is  the  image  of  the  divinity  on  earth,  and 
he  muft  be  the  idol  of  a  wife  people.  His  whole  life 
ftiould  prefent  a  pifture  of  the  mott  auguil  fehcity.  Al- 
though fuch  fovereigns  are  rai-e,  yet  we  are  pot  without 
examples  of  them.  Andent  hiftory  affords  us  Titus  and 
Marcus  Aurelius,  and  the  pix'fent  age  can  boaft  of  piety 
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and  munificence  in  the  charafter  of  fome  of  its  kings,  Pleafu 
This  ftate  of  the  greateft  happinefs  to  which  man  can  '  w  '"f 
reach  not  being  ideal,  it  will  ferve  as  a  ftandard  of  corn- 
parifon  by  which  happinefs  and  mifery  can  be  eftimated 
la  all  civilized  countries.  He  is  as  happy  as  a  kin^,  is 
a  proverbial  expreflion,  becaufe  we  believe  with  juftice 
that  royalty  is  the  extreme  limit  of  the  greateft  enjoy- 
ments ;  and  in  faft,  happinefs  being  the  work  of  man, 
that  condition  which  comprehends  all  the  degrees  of 
power  and  of  glory,  which  is  the  fource  of  honour  and 
of  dignity,  and  which  fuppofes  in  the  perfon  inveftcd 
With  it  all  means  of  enjoyment  either  for  himfelf  or 
others,  leaves  nothing  on  this  earth  to  which  any  rea- 
fonable  man  would  give  the  preference. 

"  We  can  find  alfo  in  this  high  rank  the  extreme  of 
the  greateft  evils  to  which  the  condition  of  nature  is 
expofed.  A  king  condemned  to  death,  aqd  periihing 
on  a  fcaftbld,  by  the  authority  of  a  fadion,  while  at  the 
fame  time  he  had  endeavoured  by  every  means  in  his 
power  to  promote  the  general  happinefs  of  his  fubjefts, 
is  the  mo^ft  terrible  and  ftriking  example  of  human  mi- 
fery ;  for  if  it  be  true  that  a  crown  is  tlie  greateft  of 
all  Ueffmgs,  then  the  lofs  of  it,  and  at  the  fame  time  the 
lofs  of  life  by  an  ignominious  and  unjuft  fentence,^  arc  of 
all  calamities  the  moft  dreadful. 

*'  It  is  alfo  in  the  courts  of  kings  that  we  find  the 
moft  amiable  and  perfeft  characters ;  and  it  is  there 
where  true  grandeur,  true  politenefs,  the  beft.  tone  of 
manners,  the  moft  amiable  graces,  and  the  moft  emi- 
nent virtues,  are  completely  eftabliflied.  It  is  in  courts 
that  men  feem  to  have  acquired  their  greateft  improve- 
ment :  Whofoever  has  feen  a  court,  fays  La  Bruyere,  has 
feen  the  world  in  the  moft  beautiful,  the  moft  enchant- 
ing, and  attraftive  colours.  The  prejudices  of  mankind 
in  behalf  of  the  great  are  fo  exctffive,  that  if  they  in- 
clined to  be  good  they  would  be  almoft  the  objefts  of 
adoration." 

In  this  paffage  there  are  doubtkfs  niany  juft  obfer- 
vations  ;  but  tliere  is  at  leaft  an  equal  number  of  others 
both  falfe  and  dangerous.  That  a  cro^n  is  the  great- 
eft of  earthly  bleffmgs,  and  that  it  is  in  the  courts  of 
kings  that  we  meet  with  the  moft  amiable  and  perfedt 
charafters,  are  pofitions  which  a  true  philofopher  will 
not  admit  but  with  great  limitations.  The  falfehood  of 
the  author's  general  theory  refpefting  the  unequal  dif- 
tribution  of  happinefs  in  fociety,  we  need  not  wafte  time 
in  expofing.  It  is  fufficiently  expofed  in  other  articles 
of  this  work,  and  in  one  of  them  by  a  writer  of  a  very 
fuperior  order  (See  Happiness  |  and  Moral  Philo- 
fophy.  Part  II.  chap,  ii.)  He  enters  Upon  other  fpecu- 
lations  refpefting  the  pleafures  and  pains  of  favages, 
which  are  ingenious  and  worthy  of  attention  ;  but  be- 
fore we  proceed*  to  notice  them,  it  will  be  proper  to 
confider  tiie  connexion  which  fubfifts  between  pleafure 
and  pain. 

"  That  the  ceffatlon  of  pain  is  accompanied  by  plea- 
fur<?,  is  a  faft  (fays  a  philofopher  of  the  firft  rank  f )  fDr  Say 
which  has  been  repeatedly  obferved,  but  perhaps,  not 
fufficiently  accounted  for.  Lot  us  fuppofe  a  pepfon  in 
a  ftate  of  indifference  as  to  heat.  Upon  coming  near 
a  fiir,  Ite  wiU  experience  at  firft  an  agreeable  warmth, 
i.  e.  pleafure.  If  the  heat  be  increaled,  tliis  ftate  of 
pleafui-e  will,  after  a  time,  be  converted  iuto  one  of 
pain,  from  the  increafed  aft  ion  upon  the  nerves  and 
H  brain. 
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Pleafufe.  traI^,  the  undoubted  organs  of  all  bodily  fenfations. 
V'"  '  Let  the  heat  now  be  gradually  withdrawn,  the  nervous 
fyftem  muft  acquire  again,  during  this  removal,  the 
Hate  of  agreeable  warmth  or  pleafure ;  and  after  paf- 
fing  through  that  ftate  it  will  arrive  at  indifference. 
From  this  faft  then  we  may  conclude,  that  a  ftate  of 
pleafure  may  be  pufhed  on  till  it  is  converted  into  one 
of  pain  ;  and,  on  the  other  hand,  that  an  aftion  which 
produces  pain  will,  if  it  go  off  gradually,  induce  at  a 
certain  period  of  its  decreafe  a  ftate  of  pleafure.  The 
fame  reafoning  which  has  thus  been  applied  to  the  body 
may  be  extended  alfo  to  the  mind.  Total  languor  of 
mind  is  not  fo  pleafant  as  a  certain  degree  of  adion  or 
emotion  ;  and  emotions  pleafant  at  one  period  may  be 
increafcd  till  they  become  painful  at  another  ;  whilft 
~  painful  emotions,  as  they  gradually  expire,  will,  at  a 
certain  period  of  their  decreafe,  induce  a  ftate  of  plea- 
fure. Hence  then  we  are  able  to  explain  why  pleafure 
Ihould  arife  in  all  cafes  from  the  gradual  ceffation  of  any 
adtion  or  emotion  which  produces  pain." 

The  fame  author  maintains,  that  from  the  mere  re- 
moval of  pain,  whether  by  degrees  or  inftantaneoufly, 
we  always  experience  pleafure  ;  and  if  the  pain  remo- 
>  -ved  was  exquiute,  what  he  maintains  is  certainly  true. 
To  account  for  this  phenomenon  he  lays  down  the  fol- 
lowing law  of  nature,  which  experience  abundantly  eon- 
firms,  "viz.  "  that  tlie  temporary  withdrawing  of  any 
action  from  the  body  or  mind  invariably  renders  them 
more  fufeeptible  of  that  a6tion  when  again  produced." 
Thus,  after  long  fafting,  the  body  is  more  fufeeptible  of 
the  effefts  of  food  than  if  the  ftomach  had  been  lately  fa- 
tisfied;  the  aftion  of  ftrong  liquors  is  found  to  be  great- 
er on  thofe  who  ufe  them  feldom  than  on  fuch  as,  are  in 
the  habit  of  drinking  them.  Thus,  too,  with_  refpea  to 
the  mind ;  if  a  perfon  be  deprived  for  a  time  of  liis 
friend's  fociety,  or  of  a  favourite  amufement,  the  next 
vifit  of  his  friend,  or  the  next  renewal  of  his  amufement, 
is  attended  v/ith  much  more  pleafure  than  if  they  had 
never  been  withheld  from  him. 

"  To  apply  this  law  to  the  cafe  of  a  perfon  fuddenly 
relieved  from  acute  pain.    While  he  labours  with  fuch 
pain,  his  mind  is  fo  totally  occupied  by  it,  that  he  is 
unable  to  attend  to  his  cuftomary  purfuits  or  amufe- 
ments.    He  becomes  therefore  fo  much  more  fufeep- 
tible of  their  aftion,  that  when  they  are  again  prefented 
to  him,  he  is  raifed  above  his  ufual  indifference  to  po- 
fitive  pleafure.    But  all  pains  do  not  proceed  from  an 
excefs  of  aftion.  Many  of  them  arife  from  reducing  the 
body  or  the  mind  to  a  ftate  below  indifference.  Thus, 
if  a  perfon  have  juft  fufficient  warmth  in  his  body  to 
keep  him  barely  at  eafe  or  in  a  ftate  of  indifference,  by 
withdrawing  this  heat  a  ftate  of  uneafmefs  or  pain  is 
produced ;  and  if  in  a  calm  ftate  of  mind  one  be  made 
acquainted  with  a  melancholy  event,  his  quiet  is  inter- 
rupted, and  he  finks  below  indifference  into  a  painful 
ftate  of  mind.     If  now,  without  communicating  any 
new  fource  of  pofitive  pleafure,  we  remove  in  the  former 
cafe  the  cold,  and  in  the  latter  the  grief,  the  perfons 
from  whom  they  are  removed  will  experieace  real  plea- 
fure.   Thus,  then,  whether  pain  arifes  from  excefs  or 
deficiency  of  afticMi,  the  gitadual  or  the  fudden  removal 
^  T)if:f  uiJ-   of  it  muft  be  in  all  cafes  attended  with  pleafure  J."  It 
ihiu  Meta-      equally  true  that  the  gradu;il  or  fudden  removal  of 
pleafure  is  attended  with  pai:.   _  -p      ,      .  , 

We  are  now  prepai-ed  to  tiumme  our  French  author  s 
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account  of  the  pleafures  and  pains  of  favdgcs.  /'  Every  Pleas  1 
age  (fays  he)  has  its  different  pleafures  ;  but  if  we  were  "—""v* 
to  imagine  that  thofe  of  childhood  are  equal  to  thofe 
of  confirmed  age,  we  (hould  be  much  miftaken  in  our 
eftimation  of  happinefs.    The  pleafures  of  philofophy, 
either  natural  or  moral,  are  not  unfolded  to  the  infant ; 
the  moft  perfedt  mufic  is  a  vain  noife  ;  the  moft  exqui- 
fite  perfumes  and  diflies  highly  feafoned  offend  his 
young  organs  inftead  of  affording  delight ;  his  toucli  is 
imperfedl ;  forty  days  elapfe  before  the  child  gives  any 
fign  of  laughter  or  of  weeping ;  his  cries  and  groans 
before  that  period  are  not  accompanied  with  tears  ;  his 
countenance  exprefles  no  paflion ;  the  parts  of  his  face 
bear  no  relation  to  the  fentiments  of  the  foul,  and  are 
moreover  without  confiftency.    Children  are  but  little 
affefted  with  cold  ;  whether  it  be  that  they  feel  Idi, 
or  that  the  interior  heat  is  greater  than  in  adults.  In 
them  all  the  impreffions  of  pleafure  and  pain  are  tran- 
fitory  ;  their  memory  has  fcarcely  begun  to  unfold  its 
powers ;  they  enjoy  nothing  but  the  prefent  monaent ; 
they  weep,  laugh,  and  give  tones  of  fatisfaftion  without 
confcioufnefs,  or  at  leaft  without  reflection ;  their  joy 
is  confined  to  the  indulgence  of  their  little  whims,  and 
conftraint  is  the  greateft  of  their  misfortunes  ;  few 
tilings  amufe,  and  nothing  fatlsfies  them.  In  this  happy 
condition  of  early  infancy  nature  is  at  the  whole  expence 
of  happinefs ;  and  the  only  point  is  not  to  contradift 
her.    What  defires  have  children  I  Give  them  liberty 
in  all  their  movements,  and  they  have  a  plenitude  of  ex- 
ittence,  an  abundance  of  that  kind  of  happinefs  which  is 
confined  in  fome  fort  to  all  the  objefts  which  furround 
them  :  but  if  all  beings  were  happy  on  the  fame  condi- 
tions, fociety  would  be  at  no  expence  in  procuring  the 
happinefs  of  the  different  individuals  who  compofe  it. 
Senfation  is  the  foundation  of  refledtion ;  it  is  the  prin- 
cipal attribute  of  the  foul ;  it  is  by  this  that  man  is  ele- 
vated to  fublime  fpeculations,  and  fecures  his  dominion 
over  nature  and  himfelf.  This  quality  is  not  ftationary, 
but  fufeeptible,  like  aU  other  relative  qualities,  of  in- 
creafe  and  decay,  of  different  degrees  of  ftrength  and  in- 
tenfenefs  :  it  is  different  in  different  men  ;  and  in  the 
fame  man  it  increafes  from  infancy  to  youth,  from  youth 
to  confinned  manhood :  at  this  period  it  ftops,  and  gra- 
dually declines  as  we  proceed  to  old  age  and  to  fecoiid 
childlfimefs.    Confidered  phyfically,  it  varies  according 
to  age,  conftitution,  climate,   and  food ;  confidered 
in  a  moral  point  of  view,  it  takes  its  different  appear- 
ances from  individual  education,  and  from  the  habits  o{ 
fociety ;  for  man  in  a  ftate  of  nature  and  fociety,  with 
regard  to  fenfation  and  the  unfolding  of  his  powers,  , 
may  be  confidered  as  two  diftinft  beings  :  and  if  one 
were  to  make  a  calculation  of  pleafure  in  the  courfe  of 
human  life,  a  man  of  fortune  and  capacity  enjoys  more 
than  ten  thoufand  favages. 

**  Pleafure  and  pain  being  relative  qualities,  they  may^ 
be  almoft  annihilated  in  the  moment  of  vehement  paf- 
fion.  In  the  heat  of  battle,  for  example,  ardent  and 
animated  fpirits  have  not  felt  the  pain  of  their  wounds,; 
and  minds  ftronglypenetrated  with  fentiments  of  reUgion, 
enthufiafm,  and  humanity,  have  fupported  the  moft  cruel 
torments  with  courage  and  fortitude.  The  fenfibillty 
of  fome  perfons  is  fo  exquifitely  alive,  that  one  caii 
fcarcely  approach  them  without  throwing  them  into 
convulfions.  Many  difeafes  fliow  the  effeft  of  fenfibi- 
llty pulhed  to  an  extreme  j  fuch  as  byfteric  affcftions, 

certain 
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■certain  kinds  of  madnefs,  and  fome  of  tliofc  which  pro- 
ceed from  poifon,  and  from  the  bite  or  fting  of  certain 
animals,  as  the  viper  and  the  tarantula.  Exceilive  joy 
or  grief,  fear  and  terror,  have  been  known  ,to  deftroy 
all  fenfation,  and  occafion  death  (a)" 

Having  made  thefe  preliminary  obfervations  on  plea- 
fure  and  pain  in  infancy,  and  as  they  are  increafed  or 
diminifhed  by  education,  and  the  different  conditions  of 
body  and  mind,  our  author  proceeds  to  confider  the  ca- 
pability of  favages  to  feel  pleafure  and  pain.  "By  fa- 
vages  lie  underltands  all  the  tribes  of  men  who  live  by 
himting  and  fifhing,  and  on  thofe  things  which  the  earth 
yields  without  cultivation.  Thofe  tribes  who  polfefs 
herds  of  cattle,  and  who  derive  their  fubfiftence  from 
fuch  poffeflions,  are  not  to  be  confidered  as  favages,  as 
they  have  fome  idea  of  property.  Some  favages  are  na- 
turally companionate  and  humane,  others  are  cruel  and 
fanguinary.  Although  the  phyfical  conftitution  of  man 
be  everywhere  the  fame,  yet  the  varieties  of  climate,  the 
abundance  or  fcarcity  of  natural  produftions,  have  a 
powerful  influence  to  determine  the  inclinations.  Even 
the  fiercenefs  of  the  tyger  is  foftened  under  a  mild  f]<y  ; 
now  nature  forms  the  manners  of  favages  juft  asfociety 
and  civil  inftitutions  form  the  manners  of  civilized  life. 
In  the  one  cafe  cHmate  and  food  produce  almoft  the 
whole  effeft  ;  in  the  other  they  have  fcarcely  any  influ- 
ence. The  habits  of  fociety  every  moment  contend 
with  nature,  and  they  are  almofl:  always  viftorious.  The 
favage  devotes  himfelf  to  the  dominion  of  his  paffions  ; 
thjp  civilized  man  is  employed  in  reftraining,  in  diredling, 
and  in  modifying  them;  fo  much  influence  have  govern- 
ment, laws,  fociety,  and  the  fear  of  cenfure  and  punifti- 
ment,  over  his  foul. 

"  It  is  not  to  be  doubted  that  favages  are  fufceptible 
both  of  pleafure  and  pain ;  but  are  the  impreffions  made 
on  their  organs  as  fenfible,  or  do  they  ftel  pain  in  the 
fame  degree  with  the  inhabitants  of  a  civilized  coun- 
try ? 

"  Their  enjo^nnents  are  fo  limited,  that  if  we  confine 
uurfelves  to  truth,  a  few  lines  will  be  fufficient  to  de- 
fcribe  them :  our  attention  muft  therefore  be  confined 
to  pain,  becaufe  the  manner  ^n  which  they  fuppoit  mis- 
fortune, and  even  torture,  prefents  us  with  a  view  of  cha- 
rafter  unequalled  in  the  hillor)'^  of  civiUzed  nations.  It 
is  not  uncommon  in  civilized  countries  to  fee  men  bra- 
ving death,  meeting  it  with  cheerfulnefs,  and  even  not 
uttering  complaints  under  the  torture  ;  but.  they  do  not 
infult  the  executioners  of  public  vengeance,  and  defy 
pain  in  order  to  augment  their  torments;  and  thofe  who 
are  condemned  by  the  laws  fuffer  the  punifliment  with 
different  degrees  of  fortitude.  On  thofe  mournful  oc- 
cafions,  the  common  ranks  of  mankind  in  general  <iie 
with  lefs  firmnefs  :  thofe,  on  the  other  hand,  who  have 
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received  education,  and  who,  by  A  train  of  unfortunate  Plgafufe. 

events,  are  brought  to  the  fcaffold,  \vhether  it  be  the  '  "  .  »• 
fear  of  being  reproached  with  cowardice,  or  the  confi- 
deration  that  the  ilroke  is  inevitable,  fuch  men  difcover 
the  expiring  fighs  of  felf-love  even  in  their  laft  moments ; 
and  thofe  efpecially  of  high  rank,  from  their  manners 
and  fentiments,  are  expefted  to  meet  death  with  mag-> 
nanimity  :  but  an  American  favage  in  the  moment  of 
piHiifhment  appears  to  be  more  than  human  ;  he  is  a 
hero  of  the  firit  order  who  braves  his  tormentors,  who 
provokes  them  to  employ  all  their  art,  and  who  confiders 
as  his  chief  glory  to  bear  the  greateil  degree  of  pain 
without  Ihrinking  {See  America,  n^  14,  27,  28,  29). 
The  recital  of  their  tortures  would  appear  exaggerated, 
if  it  were  not  atteited  by  the  beil  authority,  and  if  the 
favage  nations  among  whom  thofe  cufloms  are  eftablifli- 
ed  were  not  fuffiiciently  known  ;  but  the  excefs  of  the 
cruelty  is  not  fo  aftonifhing  as  the  cosrage  of  the  vidlim. 
The  European  expofed  to  fufferings  of  the  fame  dreadful 
nature  would  rend  heaven  and  earth  with  his  piercing  cries 
and  hoirible  groans ;  the  reward  of  martyrdom,  the 
profpedl  of  eternal  life,  could  alone  give  him  fortitude 
to  endure  fuch  torments  ;  but  the  favage  is  not  anima- 
ted with  this  exalted  hope.  What  fupports  him  then  in 
fcenes  of  fo  exquifite  fuflering  ?  Tiie  feeling  of  fliaine, 
the  fear  of  bringing  reproach  on  his  tribe,  and  giving  a 
ttain  to  his  fellows  never  to  be  wiped  away,  are  the 
only  fentiments  which  influence  the  mind  of  a  favage, 
and  which  always,  prefent  to  his  imagination,  animate 
him,  fupport  him,  and ,  lend  him  fpirit  and  refolution. 
At  the  fame  time,  however  powerful  thofe  motives  may 
be,  they  would  not  be  alone  fufficient,  if  tlie  favage  felt 
paia  in  the  fame  degree  with  the  European.  Senfibihty, 
as  we  have  already  obferved,  is  increafed  by  education  ; 
it  is  influenced  by  fociety,  manners^  laws,  and  govern- 
ment ;  climate  and  food  work  it  into  a  hundred  different 
fhapes  ;  and  all  the  phyfical  and  moral  caufes  contribute 
to  increafe  and  diminifli  it.  The  habitual  exiflence  of  a 
favage  would  be  a  Hate  of  fuffering  to  an  inhabitant  of 
Europe.  You  muft  cut  the  flefh  of  the  one  and  tear 
it  away  with  your  nails,  before  you  can  make  him  feel 
in  an  equal  degree  to  a  fcratch  or  prick  of  a  needle  in 
the  other.  The  favage,  doubtlefs,  fuffers  under  torture, 
but  he  Tuffers  much  lefs  than  an  European  in  the  fame 
circumftances :  the  rekfon  is  obvious;  the  air  which 
the  favages  breathe  is  loaded  with  fog  and  moift.  vapours; 
their  rivers  not  being  confined  by  high  banks,  are  by 
the  winds  as  well  as  in  floods  fpread  over  the  level  fields, 
and  depofite  on  them  a  putrid  and  pernicious  flime  ;  the 
trees  fqueezed  one  upon  another,  in  that  rude  unculti- 
vated country  ferve  rather  as  a  covering  to  the  earth 
than  an  ornament.  Ihitead  of  thofe  frefli  and  delicious 
ihades,  thofe  openings  ia  the  woods,  and  walks  crofling; 
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(  a)  There  are  Inftances  of  perfons  who  have  died  at  the  noife  ef  thunder  without  being  touched.  A  maH 
frighted  with  the  fall  of  a  gallery  in  wliich  he  happened  to  be,  was  immediately  fei'Zed  with  the  black  jaun- 
dice. M.  le  Cat  mentions  a  young  petfon  -on  whom  the  infolcnce  of  another  made  fuch  an  impreffion,  that 
his  countenance  became  at  firfl;  yellow,  and  then  changed  into  black,  in  fuch  a  manner  tliat  in  lefs  thait 
•eight  days  he  appeared  to  wear  a  maflc  of  black  velvet:  he  <:ontiniTed  in  this  Hate  for  four  months  without  any- 
other  fymptom  of  bad  health  or  any  pain.  A  failor  was  fo  terrified  in  a  flonn,  that  his  face  fweated  blood, 
which  hke  ordinary  fweat  returned  as  it  was  wiped  off.  Stahl,  whofc  teflimony  cannot  be  called  in  queftion, 
cites  a  fimilar  cafe  -of  a  girl  who  had  been. frightened  with  foldiers.  The  excefs  of  fear,  according,  to  many  phy« 
ficians,  produces  madnels  and  efilepfy.  ,    ■  > 
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Meagre,  eath  other  in  all  direftiotis,  whiclt  delight  the  traveller   the  favages.  amitfe  themfelvcs  wi'tii  tying  thelt  naked  I'l«afofi|i 

'""y"^  in  the  fine  forefts  of  France  and  Germany  ;  thofe  in  A-   arms  together,  and  laying  a  kindled  coal  bet-ween  them,  "^v""" 
merica  ferve  only  to  intercept  the  rays  of  the  fim,  and   to  tiy  which  of  them  can  longdl  fuffer  the  heat ;  and 


to  prevent  the  benign  influence  of  his  beams.  The  fa^ 
vage  participates  of  this  cold  humidity ;  his  blood  has 
little  heat,  his  humours  are  grofs,  and  his  conftitution 
phlegmatic.  To  the  powerful  inlluence  of  climate,  it 
n  necefTary  to  join  the  habits  of  his  life.  Obliged  to 
traverfe  vaft  defcrts  for  fubfiftence,  his  body  is  accuf- 
tomed  to  fatigue  ;  food  not  nourifliing,  and  at  the  fame 
time  in  no  great  plenty,  blunts  his  feelings  ;  and  all  the 
hardfhips  of  the  favage  ftate  give  a  rigidity  to  his  mem- 
bers which  makes  him  almoft  incapable  of  fuffering. 
The  favage  in  this  ftste  of  nature  may  be  compared  to 
our  water-women  and  itreet-porters,  who,  though  they 
pofFefs  neither  great  vigour  nor  ftrength,  are  capable  of 
performing  daily,  and  witliout  complaint,  that  kind  of 
labour  wbich  to  a  man  in  a  different  condition  of  life 
would  be  a  painful  and  grievous  burden.  Feeling,  in  lefs 
perfection  with  the  favage,  by  the  eff>efts  of  climate  and 
food,  and  the  habits  of  his  life,  is  ftill  farther  retrained  by 
moral  confiderations.    The  European  is  lefs  a  man  of   few  things  amu 


the  warriors  who  afpire  to  the  honour  of  being  chief, 
undergo  a  courfe  of  luffering  which  exceeds  the  idea  of 
torture  inflicted  on  the  greatefb  criminals  in  Europe." 

Thefe  obfei  vat  ions  on  the  pleafures  and  pains  of  fa- 
vages  appear  to  be  well-founded,  and,  as  the  attentive 
reader  will  perceive,  are  perfetlly  agreeable  to  the  the- 
ory of  Dr  Sayers.  If  indeed  that  theory  be  juft,  as  wc 
believe  it  to  be,  if  will  follow,  that  the  few  pleafure* 
of  fenfe  which  the  American  enjoys,  he  ought  to  enjoy 
more  completely  than  any  European,  becauie  to  him 
they  recur  but  feldom.  This  may  veiy  polTibly  be  the 
cafe  ;  and  certainly  would  be  fo,  wei-e  not  his  fibres,  by 
climate  and  the  habits  of  his  life,  rendered^  more  rigid 
than  thofe  of  the  civilized  part  of  the  inhabitants  of  Eu- 
rope. But  if  we  agree  with  our  author y  in  what  he§  i?/»i:yf'i 
fays  of  the  pains  and  pleafures  of  favages,  we  canm>t  ad- 
mit,  without  many  exceptions,  his  theory  of  the  enjoy-"'^"'' 
ments  of  children.  It  is  fo  far  from  being  true,  thaf^,/^;^' 
fc,  and  that  nothing  fatisfies  tlkem,  that  \  'o,  a 


nature  than  of  foclety:  moral  rcftraints  are  powerful  with 
him ;  while  over  the  American  they  have  fcurcely  any 
influence.  This  latter  then  Is  in  a  double  condition  of 
imperfe<2;Ion  with  regard  to  us  ;  his  fenfes  are  blunted, 
and  his  moral  powers  are  not  difclofed.  Now,  pleafure 
and  pain  depending  on  the  perfection  of  the  fenfes  and 
the  unfolding  of  the  Intelle6tual  faculties,  it  cannot  be 
doubted,  that  in  enjoyments  of  any  kind  favages  expe- 
rience lefs  pleafure,  and  in  their  fuft'er I ng  lefs  pain,  than 
Europeans  in  the  fame  circumltances.  And  in  faft,  the 
favages  of  America  pofTefs  a  very  feeble  conllltutlon. 
They  are  agile  without  being  ftrong  ;  and  this  agility 
depends  more  on  tlieir  habits  than  on  the  perfedlion  of 
their  members  :  they  owe  it  to  the  neceffity  of  hunting  ; 
and  they  are  moreover  fo  weak,  that  they  were  uiKible  to 
bear  the  toil  which  their  firft  oppreffors  impofed  on 
them.  Hence  a  race  of  men  in  all  refpefts  fu  ini- 
perfeft  could  not  endure  torment  under  which  the  moll 
robuft  European  would  fink,  if  the  pain  which  they  feel 
were  really  as  great  as  it  appears  to  be.  Feeling  is  then, 
and  muft  neceifarlly  be,  lefs  in  the  favage  condition  ; 
for  this  faculty  difclofuig  itfelf  by  the  exercife  of  all  the 
phyfical  and  moral  qualities,  mutt  be  lefs  as  they  are  lefs 
exercifed.  Every  tiling  fliows  the  imperfeftion  of  this 
precious  quality,  this  fource  of  «ill  our  afiedllons,  in  the 
American  favages. 

*'  All  the  improvements  In  Europe  have  had  a  ten- 
dency to  unfold  fenfibility :  the  air  Is  purified  tlKit  we 
may  breathe  more  freely  ;  the  moraffes  are  drained,  the 
rivers  are  regulated  in  their  courfes,  the  food  is  nourifh- 

ing,  and  the  houfes  commodious.  With  the  favages,  oa   whole  life,  notwithftanding  a  weak,  difeafed,  and  debi 


the  dircft  contrary'  muft  have  been  oblerved  by  evei-y 'f*"^- 4* 
man  attentive  to  the  operations  of  the  infant  mind, 
which  is  aniufed  with  every  thing  new,  and  often  com- 
pletely fatisfieJ  with  the  mereft  trifle.  The  pleafures 
of  philofophy  are  not  indeed  unfolded  to  the  infant ; 
but  it  by  no  means  follows  that  he  does  not  enjoy  his 
rattle  and  his  drum  aa  much  as  the  philofopher  enjoys 
his  telefcope  and  air-pump  ;  and  if  there  be  any  truth 
in  the  icience  of  phyfiogiiouyy,  the  happinefs  of  the 
former  is  much  more  pure  andexquifite  than  that  of  the 
latter.  Tliat  the  moit-perfe£t  mufio  is  vain  noife  to  aii 
infant,  is  far  from  being  felf-evident,  unlefs  the  author 
confines  the  ftate  of  infancy  to  a  very  fcw  months ; 
and  we  are  not  difpofed  to  believe,  without  better 
proof  than  we  have  yet  received,  that  the  rellfli  of  ex- 
quifite  pei fumes  and  highly-feafoncd  diflies  adds  much 
to  the  fum  of  human  felicity. 

But  however  mucli  we  difapprove  of  many  of  thefe 
refleftlons,  the  following  we  cordially  adopt  as  our  own.. 
*'  If  we  compare  (fays  our  author)  the  pleafures  of 
fenfe  with  thofe  which  are  purely  intellectual,  we  ftiall 
find  that  the  latter  are  infinitely  fuperior  to  the  fotmer, 
as  they  may  be  enjoyed  at  all  times  and  in  eveiy  fitua- 
tion  of  life.  Wiiat  are  the  pleafures  of  the  table,  fays 
Cicero,  of  gaming,  and  of  women,  compared  with  the 
delights  of  ftudy  ?  This  tafte  Increafes  with  age,  and 
no  liappinefs  is  equid  to  it.  Without  knowledge  and 
ftudy,  fays  Cato,  life  is  almoft  the  image  of  death  (b). 
The  pleafures  of  the  £ouI  are  fuch,  that  it  is  frequent 
enough  to  fee  men  prefei-ve  their  gaiety  during  their 


the  contrary,  every  thing  tends  to  curb  it ;  they  take 
pleafure  even  in  hardening  the  organs  of  the  body,  in 
accuftoming  themfelves  to  bear  by  degrees  the  moft 
acute  pain  witliout  complaining.  Boys  and  girls  among 


litated  body.  Scaron,  who  lived  in  the  laft  century, 
was  an  example  of  this.  Balzac,  fp^aking  of  him,  fays, 
that  Pronactlieus,  Hercules,  and  Philoftetes,  in  profane, 
and  Job  in  facred,  liiftory,  faid  many  great  things  while 

they 


(b)  **  Savages,  barbarians,  and  peafants,  enjoy  little  happinefs  except  that  of  fenfatlon.  The  happinefs  of  a 
crvihzed  and  well-informed  man  confifts  of  fenfations,  of  ideas,  and  of  a  great  number  of  affinities,  altogether  un- 
known to  them.  He  not  only  enjoys  the  prefent,  but  the  paft  and  the  future.  He  recals  the  agreeable  idea 
ef  pleafures  which  he  has  tafted.  It  is  great  happinefs,  fays  an  ancient,  to  have  the  recollection  of  good  actions, 
of  an  upright  intention,  and  of  promil'es  which  we  have  kept,'* 
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they  were  afflidcd  with  violent  pain,  but  Scaron  alone 
faid  pleafant  things.  I  have  feen,  continues  he,  in  ma- 
ny places  of  ancient  hiftoiy,  coniirancy,  and  modefty, 
and  vnfdom,  and  eloquence,  accompanying  afflidtion, 
but  he  is  the  only  inftance  whei-ein  I  have  fcen  plea- 
fantry. 

"  There  are  men  whofe  underllandings  are  conftantly 
on  the  llretch,  and  by  this  very  means  they  are  impro- 
ved;  but  if  the  body  were  as  conftantly  employed  in 
the  purfuit  of  fenfual  gratification,  the  conftitution 
would  foon  be  dettroyed.  The  more  we  employ  the 
mind  we  are  capable  of  the  greater  exertion  ;  but  the 
more  we  employ  the  body  we  require  tlie  greater  re- 
pofe.  There  aie  bcfides  but  fome  parts  of  the  body 
capable  of  enjoying  pleafure  ;  every  part  of  it  can  expe- 
rience pain.  A  toothach  occafions  more  fuffering  than 
tbe  moft  confiderable  of  our  pleafures  can  procure  of 
enjoyment.  Great  pain  may  continue  for  any  length 
of  time  ;  exctflive  pleafures  are  ahnoft  momentary.  Plea- 
fure carried  to  an  extreme  becomes  painfid ;  but  pain, 
either  by  augmenting  or  diminifliing  it,  never  becomes 
agreeable.  For  the  moment,  the  pleafure^  of  the  fenfes 
are  perhaps  more  fatlsfaAor)'- ;  but  in  point  of  duration 
thofe  -of  the  heart  and  mind  are  iniinitcly  preferable. 
All  the  fentiments  of  tendernefs,  of  friendfhip,  of  gra- 
titude, and  of  generolity,  are  fources  of  enjoyment  for 
man  in  a  itate  of  civilization.  The  daimied  are  exceed- 
ingly unhappy,  faid  St  Catherine  de  Sienna,  if  they  are 
incapable  of  loving  or  being  beloved. 

"  Pleafure,  continued  for  a  great  length  of  time,  pro- 
duces languor  and  fatigue,  and  excites  llecp  ;  the  con- 
tinuation of  pain  is  produdtive  of  none  of  thefe  eff'eds. 
Many  fuffer  pain  for  eight  days  and  even  a  month  with- 
out interruption  ;  an  equal  duration  of  exctflive  plea- 
fure would  occafion  dcatlu 

**  Time  is  a  mere  relative  idea  with  regard  to  plea- 
fure and  pain ;  it  appears  long  when  we  liifFer,  and 
fhort  when  we  enjoy.  If  there  exifted  no  regular  and 
uniform  movement  in  nature,  we  would  not  be  able 
from  our  fenfations  alone  to  meafure  time  with  any  de- 
gree of  exaftnefs,  for  pain  lengthens  and  pleafure  a- 
bridges  it.  From  the  languor  of  unoccupied  time  has 
arifen  the  proverb  expreflive  of  our  defire  to  iil/  it.  It 
is  a  melancholy  refleftion,  and  at  the  fame  time  true, 
that  there  is  no  enjoyment  which  can  effeftually  fecure 
us  from  pain  for  the  remainder  of  our  lives ;  while  there  are 
examples  of  evils  which  hold  men  in  conllant  forrow  and 
pain  during  their  whole  exillence.  Such  then  is  the  im- 
perfc£lion  of  the  one  and  the  power  of  the  other. 

*'  Pleafure  and  pain  are  the  fources  of  morality  ;  an 
a£lion  is  juft  or  unjuft,  good  or  otherwife,  only  as  its 
natural  tendency  is  to  produce  fuffering  or  enjoyment 
to  mankind.  No  crime  could  be  committed  againit  a 
being  altogether  infenfible,  nor  could  any  good  be 
beftowed  on  it.  Unlefs  he  were  endowed  with  the  de- 
fire  of  pleafure  and  the  apprehenfion  of  pain,  man,  like 
an  automaton,  would  aft  from  neceflity,  without  choice 
and  without  determination. 

"  All  our  paflions  are  the  developement  of  fenfibility. 
If  we  were  not  polfefTed  of  feeling,  we  fhould  be  defti- 
tute  of  paffions;  and  as  fenfibility  is  augmented  by  ci- 
vilization, the  paflions  are  multiphed  ;  more  aftive  and 
vigorous  in  an  extenfive  and  civilized  empire  than  in  a 
fmali  Hate  ;  more  in  the  latter  than  among  barbarous  na- 
tions; and  more  in  thefe  laftthan  among  favages  (See 
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Passion).  There  are  more  palfions  in  France  and  PieaAire 
England  than  in  all  the  nations  of  Europe  ;  becauie  Pi^^^i'"  " 
eveiy  thing  which  feirvcs  to  excite  and  foller  them  is  al- 
ways  in  thofe  countries  in  the  greateft  fiate  of  fermen- 
tation. Tlie  mind  is  aftive ;  the  ideas  great,  extenfive, 
and  multiphed.  And  is  it  not  the  foul,  the  mind,  and 
heart,  which  are  the  focus  of  all  the  palTions  r" 

But  wherever  the  paflions  are  multiplied,  the  fources 
of  pleafure  and  pain  are  multiphed  with  them.  This 
being  the  cafe,  it  is  impoflible  to  prefcnibe  a  fixed  and 
general  rule  of  happinefs  fuited  to  every  individual. 
There  are  objcfts  of  pleafure  with  regard  to  which  all 
men  of  a  certain  education  are  agreed ;  but  there  are 
perhaps  many  more,  owing  to  the  variety  of  tempers 
and  education,  about  which  they  differ.  Evary  rnan 
forms  ideas  of  enjoyment  relative  to  his  charaAer;  and 
what  pleafes  one  may  be  utterly  detefted  by  another. 
In  proportion  as  a  nation  is  civiHzed  and  extenfive,  thofe 
difterences  are  remarkable.  Savages,  who  are  not  ac- 
quairrted  with  all  the  variety  of  European  pleafures, 
amufe  therafelves  with  very  few  objefts.  Owing  to  the 
want  of  civilization,  they  have  fcarcely  any  choice  in 
the  objefts  of  talle.  They  have  few  palfions  ;  we  have 
many.  But  even  in  the  nations  of  Europe  pleafure  is 
infinitely  varied  in  its  modification  and  forms.  Thofe 
differences  arife  from  manners,  from  governments,  from 
political  and  religious  cuftoms,  and  chiefly  from  educa- 
tion. Meaiiwhile,  however  different  and  variable  the 
ideas  of  pleafure  may  be  among  nations  and  individuals, 
it  lliU  remains  a  faft,  that  a  certain  number  of  perfons 
in  all  civilized  ftates,  whether  diftinguifhed  by  birth,  or 
rank,  or  fortune,  or  tafents,  as  they  have  nearly  the 
fame  education  fo  they  form  nearly  the  fame  ideas  of 
happinefs :  but  to  pofiefs  it,  a  man  muft  give  his  chief 
application  to  the  Itate  of  his  mind  ;  and  notvvithfland' 
ing  all  his  efforts  it  is  of  uncertain  duration..^  Happi- 
nefs is  the  funfliioe  of  life :  we  enjoy  it  freqiiently  at 
great  intervals ;  and  it  is  therefore  iiecelfar}' to  know 
how  to  ufe  it.  All  the  produdf  ions  of  art  perifli  j  the 
largeft  fortunes  are  diffiputed ;  rank,  honour,  and  dig- 
nity pais  away  like  a  fleeting  fliadow  y  the  memoiy  is' 
impaired  ;  all  the  faculties  of  the  foul  are  extinguifhed  ; 
the  body  finks  under  the  infiimities  of  old  age  ;  and 
fcarcely  has  one  reached  the  boundaries  of  happinefs^ 
marked  out  by  his  imagination,  when  he  mult  give 
place  to  another,  and  renounce  all  his  pleafures,  all  his 
hopes,  all  his  illufions  ;  the  fugitive  imagps  of  whick 
had  given  happinefs  to  the  mind. 

Ttiere  are  pleafures,  however,  ©n  which  the  mind 
may  fecurely  reft,  which  elevate  man  above  himfelfy 
dignify  his  nature,  fix  his  attention  on  fpiritual  things, 
aud  render  him  worthy  ©f  the  care  of  Providence.  Thef^ 
are  to  be  found  in  true  religion ;  which  procures  for 
thofe  who  praftife  its  duties  inexpreffible  happinefs  in  a 
better  country,  and  is  in  this  world  the  fupport  of  the 
weak,  and  tlie  fweet  confolation  of  the  unfortunate. 

PLEBEIAN,  any  perfon  of  the  rank  of  the  com- 
mon people.  It  i»  chiefly  ufed  in  fpeaking  of  the  ancient 
Romans,  who  were  divided  into  fenators,  patricians^ 
and  plebeians.  The  diftindlion  was  made  by  Romulus- 
the  founder  of  the  city ;  who  confined  all  dignities^ 
civil,  military,  and  facerdotal,  to  the  rank  of  patricians^ 
But  to  prevent  the  feditions  which  fuch  a  diftindfion 
might  produce  through  the  pride  of  the  higher  order 
aad  tlie  envy  gf  the  lower,  he  endeayoured  to  engage 
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thus 
■II 

'Pleiade  . 
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tliem  to  one  another  by  reciprocal  tics  and  obligationB. 
Everj'  plebeian  was  allowed  to  choofe,  out  of  the  body 
of  the  patricians,  a  proteftor,  who  (hould  be  obliged  to 
affift  him  with  his  intcrtft  and  fubftance,  and  to  defend 
him  from  oppreflion.  Tliefe  piotedtors  were  called 
patrons  ;  the  protefted,  clients.  It  was  the  duty  of  the 
patron  to  d^aw  up  the  contracts  of  the  clients,  to  extri- 
cate them  out  of  their  difficulties  and  perplexities,  and 
to  guard  their  ignorance  againft  the  artfulnefs  of  the 
crafty.  On  the  other  hand,  if  the  patron  was  poor,  his 
clients  were  obliged  to  contribute  to  the  portions  of  his 
daughters,  the  payment  of  liis  debts,  and  the  ranfom 
of  him  and  his  children  if  they  happened  to  be  take^i 
in  war.  The  client  and  pati-on  could  neither  accufe 
nor  bear  witnefs  againft  each  other ;  and  if  either  of 
them  was  convifted  of  having  violated  this  law,  the 
crime  was  equal  to  that  of  treafon,  and  any  one  might 
with  impunity  flay  the  offender  as  a  viftira  devoted  to 
Pluto  and  the  infernal  gods.  For  more  than  600  years 
we  find  no  diifenfions  nor  jealoufies  between  tl;e  patBons 
and  their  clients  ;  not  even  in  the  times  of  the  republic, 
\vhen  the  people  frequently  mutinied  againft  the  great 
and  powerful. 

PLECTRANTHU3,  iu  botany  :  A  genus  of  the 
gymnofpermia  order,  belonging  to  the  didynamia  elafs 
(}f  plants  ;  and  in  the  natural  method  ranking  under  the 
42d  order,  Ftrtkillat(e.  The  calyx  is  monophyllous, 
fhoit,  and  bilabiated  ;  the  upper  lip  of  which  is  large, 
oval,  and  bent  upwards ;  the  inferior  hp  is  quadrifid, 
and  divided  into  twx)  lacinias :  the  corolla  is  monopeta- 
lous,  ringent,  and  turned  back ;  the  labiae  look  differ- 
ent ways,  and  from  the  bafe  of  the  tube  there  is  a  ne6ta- 
riura  like  a  fpur :  the  filaments  are  in  a  declining  fitua- 
tion,  with  fimple  antherae  :  the  ftylus  filiform  ;  the  ftig- 
ina  bifid.  It  has  four  feeds  covered  only  by  the  calyx. 
There  are  two  fpecies,  viz.-  i.  The  frutlcofus,  a  native 
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till  Jove,  being  prevailed  on  by  their  prayers,  took  thera  Pletidca 

up  into  the  lieavens,  where  they  form  the  conftellation  II 
which  bears  their  name.  ,  Plenm. 

Pleiades,  in  aftronomy,  an  affemblage  of  {^tn  ftars, 
in  the  neck  of  the  conftellation  Taurus. 

They  are  thus  called  from  the  Greek  '^'^fv,  navigare, 
"  to  fail as  being  terrible  to  mariners,  by  reafon  of 
the  rains  and  ftorms  that  frequently  rife  with  them. 
The  Latins  called  them  vergi/ia.  from  wr^  "  fpring  ;" 
becaufe  of  their  rifing  about  the  time  of  the  vernal  equi- 
nox. The  largeft  is  of  the  third  magnitude,  and  is  caUed 
lucidee  ple'tadum. 

PLENARY,  fomething  complete  or  full.  Thus 
we  fay  the  pope  grants  plenary  indulgences ;  i.  e.  full 
and  entire  remifiions  of  the  penalties  due  to  all  fins. 
See  Indulgences. 

PLENIPOTENTIARY,  a  perfon  vefted  with  fuU 
power  to  do  any  thing.    See  Ambassador. 

PLENITUDE,  the  quality  of  a  thing  that  Is  full, 
or  that  fills  another.  In  medicine,  it  cliiefly  denotes  a 
redundancy  of  blood  and  humours. 

PLENUM,  in  phyfics,  denotes,  according  to  the 
Cartefians,  that  ftate  of  things  wherein  every  part  of 
fpace  is  fuppoled  to  be  full  of  matter,  in  oppofition  to 
a  Vacuum,  which  is  a  fpace  fuppofed  devoid  of  all 
matter. 

PLENUS  FLOS,  a  full  flower ;  a  term  exprefllve  of 
the  higheft  degree  of  luxuriance  in  flowers.  See  Botany, 
p.  428,  2d  column.  Such  flowers,  although  the  mofl: 
delightful  to  the  eye,  are  both  vegetable  monfters,  and, 
according  to  the  fexualifts,  vegetable  eunuchs  j  the  un- 
natural increafc  of  the  petals  conftituting  the  firft  ;  the 
confequent  exchifion  of  the  ftamina  or  male  organs,  the 
latter.  The  following  are  well  known  examples  of 
flowers  with  more  petals  than  one  ;  ranunculus,  anemone, 
marfli-marygold,  columbine,  fennel-flower,  poppy,  pjeony. 


r   I,  c  n'     1  xj  r7  v-'  -  >g^iv^,wiixiuu..i<., iciuiti-nuwci, puppy,  pseony. 

Ok  the  i^ape  ot  Uood  ±lope  ;  2.  Funaatus,  &  native  of    pink,  gilliflower,  campion,  vifcous  campion,  lily,  crown 


Africa.  The  firft  flowers  from  June  to  September,  tL. 
-latter  from  January  to  May. 

PLEt)GE  ( Plegiusjy  in  conimon  law,  a  furety  or 
gzg<i,  either  real  or  perfonal,  which  the  plaintiff  or 
demandant  is  to  find  for  his  profecuting  the  fuit. 

The  word  is  fometimes  alfo  ufed  for  Fkank  Pledge^ 
jwhich  fee. 

To  Pledge,  in  drinking,  denotes  to  warrant,  or  be 
furety  to  one,  that  he  fliall  receive  no  hann  while  lie  is 
taking  his  draught.  The  phrafe  is  referred  by  our 
antiquaries  to  the  praftice  of  the  Danes,  heretofore  in 
England,  who  frequently  ufed  to  ftab  or  cut  the  throats 
of  tlie  natives  while  they  were  drinking. 

Pledges  of  Goods  for  money.    See  Pawn. 

PLEDGERY,  or  Pleggery,  in  law,  furetiflUj), 
or  an  undertaking  or  anfv.eririg  for  another. 

PLEDGET,  Bolster,  or  Compreft,  in  furgery,  a 
kind  of  flat  tent  laid  over  a  wound,  to  imbibe  the  fu- 
perfluous  humours,  and  to  keep  it  clean. 

PLEIADES,  in  fabulous  hifliory,  the  feven  dau^h-. 
ters  of  Atlas  king  of  Mauritania  and  Pleione,  were 
thus  called  from  their  mother.  They  were  Maia,  Eieftra, 
Taygete,  Afterope,  Merope,  Halcyone,  and  Celoeno; 
and  were  alfo  called  Atlantides,  from  their  father  Atlas. 


imperial,  tulip,  narciflus,  rocket,  mallow,  Syrian  maUow, 
apple,  pear,  peach,  cheny,  almond,  myrtle,  rofe,  and 
ftrawbeny. 

Flowers  with  one  petal  are  not  fo  fubjeft  to  fuUnefs.  The 
following,  however,  are  inftances  ;  polianthus,  hyacinth, 
primrofe,  crocus,  meadow-faflVon,  and  thorn-apple,  tho* 
Kramer  has  aflerted  that  a  full  flower  with  one  petal  is  a 
contraditiiion  in  terms.  In  flowers  with  one  petal,  the 
mode  of  luxuriance,  or  impletion,  is  by  a  mviltiplicatioii 
of  the  divlfions  of  the  limb  or  upper  part ;  in  flowers 
with  more  petals  thas  one,  by  a  multiplication  of  the 
petals  or  neAarium. 

To  take  a  few  examples.  Columbine  is  rendered  full 
in  three  different  ways :  i.  By  the  multiplication  of  its 
petals,  and  total  exclufion  of  the  neftaria ;  2.  By  the 
multiplication  of  the  nectaria,  and  exclufion  of  the  pe- 
tals ;  or,  3.  By  fuch  aij  increafe  of  the  nedlaria  only  as 
does  not  exclude  the  petals,  between  each  of  which  are 
inteijedled  three  licftaria,  placed  one  vv'ithin-  another. 
Again,  fenuel-flower  is  rendered  full  by  art  increafe  of 
tlie  neftaria  only  ;  narciflus,  either  by  a  rnultiphcation 
of  its  cup  and  petals,  or  of  its  cup  only  ;  iark-fpur  com- 
monly by  an  increafe  of  the  petals  and  exclufion  of  the 

 ;   "  -"I  " —  xj-Liaa..  fpur,  whicli-is  its  neftarium.    In  faponaria  concava  an- 

Phefe  princefles  were  carried  off  by  Bufiris  king  of  glip^  the  impletion  is  attended  witli  the  Angular  effeft 
Egypt but  Hercules  having  conquered  him,  delivered  of  incorporating  the  petals,  and  reducing  their  nu^pber 
.them  to  their  father.:  yet  they  afterwards  fuffered  a  new  from  five  to  one;  and  in:  gelder-rofe,  the  luxuriance  i% 
ferfecution  from  Orion,  wlw  purfufd  tliern  five  year§^   cfl'c6led  by  an  increafe  jjoth  in  miignitude  and  number 

of 
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of  the  circumference  or  margin  of  the  head  of  flowers, 
in  the  plain,  wheel-ftiaped,  barren  florets  ;  and  an  exclu- 
fion  of  all  the  bell-fliaped  hermaphrodite  florets  of  the 
centre  or  diflc. 

Hitherto  we  have  treated  of  plenitude  in  fimple  flowers 
only :  the  inftance  juft  now  adduced  feems  to  conneft 
the  different  modes  of  impletlon  in  them  and  compound 
flowers.  Before  proceeding  farther,  however,  it  will 
not  be  improper  to  premife,  that  as  a  fimple  luxuriant 
flower  is  frequently,  by  beginners,  miftaken  for  a  com- 
pound flower  in  a  natural  ftate,  fuch  flovters  may  always 
be  diftinguiflied  with  certainty  by  this  rule :  That  in 
fimple  flowers,  however  hixuriant,  there  is  but  one 
pifliillum  or  female  organ  ;  whereas  in  compound  ilowers, 
each  floret,  or  partial  flower,  is  furnifhcd  with  its  own 
proper  piftillum.  Thus  in  hawk-weed,  a  compound 
flower,  each  flat  or  tongue-fhaped  floret  in  the  aggregate 
has  its  five  ftamina  and  naked  feed,  which  lalt  is  in 
effeft  its  piftiUum ;  whereas,  in  a  luxuriant  lychnis, 
which  is  a  fimple  flower,  there  is  found  only  one  piilil- 
lum  or  female  organ  common  to  the  whole. 

In  a  compound  radiated  flower,  which  generally  con- 
fifts  of  plain  florets  in  the  margin  or  radius,  and  tubular 
or  hoUow  florets  in  the  centre  or  difc  ;■  plenitude  is 
effefted  either  by  an  increafe  of  the  florets  in  the  margin, 
and  a  total  exclufion  of  thofe  in  the  difc  ;  which  mode 
of  luxuriance  is  termed  impletlon  by  the  radius^  and  re- 
fembles  what  happens  in  the  gelder-rofe  :  or  by  an  elon- 
gation of  the  holkw  florets  in  the  centre,  and  a  lefs 
profound  divifion  of  their  brims  ;  which  is  termed  imple- 
tion  by  the  d'tfc.  In  the  firfl  mode  ©f  luxuriance,  the 
florets  in  the  centre,  which  are  always  hermaphrodite 
or  malcj  are  entirely  excluded ;  and  in  their  place  fuc- 
ceed  florets  limilar  in  fex  to  thofe  of  the  radius.  Now, 
as  the  florets  in  the  margin  of  a  radiated  compound 
flower  are  found  to  be  always  either  female,  that  is, 
furniflied  with  the  piftillum  only ;  or  neuter,  that  is, 
furniflied  with  neither  ftamina  nor  piftillum ;  it  is  evi- 
dent, that  a  radiated  compound  flower,  filled  by  the  ra- 
dius, will  cither  be  entirely  female,  as  in  feverfew,  daify, 
and  African  marigold ;  or  entirely  neuter,  as  in  fun- 
flower,  marygold,  and  centaury:  hence  it  will  always 
be  eafy  to  diflnnguifh  fuch  a  luxuriant  flower  from  a  com- 
pound, flower  with  plain  florets  in  a  natural  ftate ;  as 
thefe  flowers  are  all  hermaphrodite,  that  is,  furnifhed 
Vcith  both  ftamina  and  piftillum.  Tlius  the  full  flowers 
of  African  marigold  have  each  floret  furniftied  -with  the 
piftillum  or  female  organ  only :  the  natural  flowers  of 
dandelion,  which,  like  the  former,  is  compofed  of  plain 
florets,  are  furniftied  with  both  ftamina  and  piftillum. 

In  the  fecond  mode  of  luxuriance,  termed  mpktlon  by 
the  difc,  the  florets  in  the  margin  fometimes  remain  un^- 
changed :  but  moft  commonly  adopt  the  figure  of  thofe 
in  the  centre,  vrithout,  however,  fuft'ering.  any  alteration 
in  point  of  fex  ;  fo  that  confufion  is  lefs  to  be  appre- 
hended from  this  mode  of  luxuriance  than  from  the 
former ;  befides,  the  length  to  which  the  florets  in  the 
centre  run  out  is  of  itfelf  a  fufficient  diftinftion,  and 
adapted  to  excite  at  once  an  idea  of  luxuriance.  Daify, 
feverfew,  and  African  marigold,  exhibit  inftances  of  this 
as  well  as  of  the  former  mode  of  impletlon. 

In  luxuriant  compound  flowers  with  plain  florets,  the 
femiflofculofi  of  Tournefort,  the  ftigma  or  fummit  of  the 
ftyle  in  each  floret  is  lengthened,  and  the  feed-buds  are 
enlarged  and  diverge ;  by  which  charaiiers  fuch  powers 
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may  always  be  diftinguiftied  from  flowers  of  the  fame  I'leonafm 
kind  in  a  natural  ftate.    Scorzonera,  nipple-wort,  and 
goat's-beard,  fumifti  frequent  inftances  of  the  plenitude 
alluded  to. 

Laftly,  the  impletion  of  compound  flowers  with  tu- 
bular or  hollow  florets,  the  Jlofculofi  of  Tournefort, 
feems  to  obferve  the  fame  rules  as  that  of  radiated  flowers 
juft  dehvered.  In  everlafting-flower,  the  xeranthemum 
of  Linnaeus,  the  impletion  is  Angular,  being  effefted 
by  the  enlargement  and  expanfion  of  the  inward  chaffy 
fcales  of  the  calyx.  Thefe  fcales,  which  become  co- 
loured, are  greatly  augmented  in  length,  fo  as  to  over- 
top the  florets,  which  are  fcarce  larger  than  thofe  of^ 
the  fame  flower  in  a  natural  ftate.  The  florets  too  in 
the  margin,  which  in  the  natural  flower  are  female,  be- 
come, by  lux^ui-iance,  ban'en  ;  that  is,  are  deprived  oi 
the  piftillum;  the  ftyle,  which  was  very  fliort,  fpreads, 
and  is  of  the  length  of  the  chaff'y  fcales  ;  and  its  fummits, 
formerly  two  in  number,  are  metamorphofed  into  one. 

Full  flowers  are  more  eafily  referred  to  their  refpe6live 
genera  iu  methods  founded  upon  the  calyx,  as  the  flowej-- 
cup  generally  remains  unaffe<5\ed  by  this  higheft  degree 
of  luxuriajice. 

PLEONASM,  a  figure  in  rhetoric,  whereby  we 
ufe  words  fcemingly  fuperfluous,  in  order  to  exprefs  a 
thought  with  the  greater  energy  ;  fuch  as,  "  I  law  it 
with  my  own  eyes,"  &c.    See  Oratory,  n^  6- 

PLESCOW,  a  town  of  Ruffia,  capital  of  a  duchy 
of  the  fame  name,  with  an  archbilhop's  fce^  and  a  ftrono- 
caftle.  It  is  a  large  place,  and  divided  into  four  parts^, 
each  of  which  is  furrounded  with  walls. .  It  is  feated  on 
the  river  Muldow,  where  it  falls  into  the  lake  Plefcow, 
80  miles  fouth  of  Narva,  and  1,50  fouth  by  weft  of  Pe- 
terftjurg.    E.  Long.  27.  52.  N.  Lat.  57.  58. 

Plescow,  a  duchy  in  Ruflia,  between  the  duchies 
of  Novogorod,  Lithuania,  Livonia,  and  Ingria. 

PLE^SIS-LE  s-TOURs,  a  royal  palace  of  France, 
within  half  a  league  of  Tours.  It  was  built  by  Louis  XI. 
and  in  It  he  died  in  the  year  1483.  It  is  fituated  in  a 
plain  furrounded  by  woods,  at  a  fmall  dfftance  from  the 
Loire.  The  building  is  yet  handfome,  though  built  of 
brick,  and  converted  to  purpofes  of  conamerce. 

PLETHORA,  in  medicine,  from  ^Aweofj  "  pleni- • 
tude."  A  plethora  is  when  the  vtfTcls  are  too  much 
loaded  with  fluids..  The  plethora  may  be  fanguine  or 
ferous.  In  the  firft  there  is  too  much  crafl"aracntum  in  . 
the  blood,  in 'the  latter  too  little.  In  the  fanguine  ple- 
thora, there  is  danger  of  a  fever,  inflammarion,  apo- 
plexy, rupture  of  the  blood-vefl"els,  obftrufted  fccretions, 
&c. :  in  the  ferous,  of  a  dropfy,  &c.  A  rarefaftion  of  the 
blood  produces  all  the  effeAs  of  a  plethora ;  it  may  ac- 
company a  plethora,  and  fiiould  be  diftinguiflied  there- 
from. Mr  BromfieH  obferves,  that  a  fanguine  plethora 
may  thus  be  known  to  be  prefent  by  the  pulfe.  An 
artery  overcharged  with  blood  is  as  incapable  of  produ- 
cing a  ftrong  full  pulfe,  as  one  that  contains  a  deficient 
quantity ;  in  both  cafes  there  will  be  a  low  and  weak 
pulfe.  _  To  dlftingulfti  rightly,  the  pulfe  mnft  not  be 
felt  with  one  or  two  fingers  on  the  carpal  arterj' ;  but 
if  three  or  four  fingers  cover  a  confiderable  kno-th  of 
the  artery,  and  we  prefs  hard  for  fome  time  on  it,  and 
then  fuddenly  raife  all  thefe  fingers  except  that  which 
is  neareft  to  the  patient's  hand,  the  influx  of  the  blood,  . 
if  there  is  a  plethora,  will  be  fo  rapid  as  to  raife  the  • 
other  finger,  and  make  us  fenfible  of  the  fulnefs.    The . 

fanguius-- 
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4.  The  hmanda,  or  dab,  is  found  with  the  other 
fpecies,  but  is  lefs  common.  It  is  in  beft  feafon  during 
February,  March,  and  April :  they  fpawn  in  May  and 
June,  and  become  flabby  and  watery  the  reft  of  fummer. 
They  are  fuperior  in  quality  to  the  plaife  and  flounder, 
but  far  inferior  in  fize.  It  is  generally  of  an  uniform 
browo  colour  on  the  upper  fide,  though  fometimes 
clouded  with  a  darker.  The  fcales  are  fmall  and  rough, 
which  is  a  charafter  of  this  fpecies.  The  lateral  line  is 
extremely  incurvated  at  the  beginning,  then  goes  quite 
ftraight  to  the  tail.  The  lower  part  of  the  body  is 
white. 

5.  The  folea,  or  fole,  is  faund  on  all  our  coafts  ; 
but  thofe  on  the  wefl:ern  fhores  are  much  fuperior  in 
fizc  to  thofe  on  the  north.  On  the  former  they  are 
fometimes  taken  of  the  weight  of  fix  or  feven  pounds, 
but  towards  Scarborough  they  rarely  exceed  one  pound  ; 
if  they  reach  two,  it  is  extremely  uncommon.  They 
are  iifually  taken  in  the  trawl-net :  they  keep  much  at 
the  bottom,  and  feed  on  fmall  fhell-fifli.  It  is  of  a  form 
much  more  narrow  and  oblong  than  any  other  of  the 
genus.  The  irides  are  yellow  ;  the  pupils  of  a  bright 
fapphirine  colour  :  the  fcales  arc  fmall,  and  very  rough  : 

«.-^..^     the  upper  part  of  the  body  is  of  a  deep  brown  ;  the  tip 

Thsy  are  the  moft  voracious  of  of  one  of  the  peroral  fins  black  ;  the  under  part  of 
;  been  inftances  of  their  fwal-    the  body  white  ;  the  lateral  line  is  ftraight ;  the  tail 
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fariguinc  plethora  is  relieved  by  bleeding  :  the  fcrous  by 
purging,  dim-etics,  and  fweating.     See  Medicine, 
100. 

►     PLEURA,  in  anatomy,  a  thin  membrane  covering 
the  infide  of  the  thorax.    See  Anatomv,  113. 

PLEURITIS,  or  Pleurisy.     See  Medicini, 
n<*  185. 

PI.EURONECTES,  in  ichthyology,  a  genus  be- 
longing  to  the  order  of  thoracic!.  Both  eyes  are  on 
the  fame  fide  of  the  head ;  there  are  from  four  to  five 
rays  in  the  gill- membrane  ;  the  body  Is  comprefled ; 
the  one  fide  refembhng  the  back,  the  other  the  belly. 
There  are  17  fpecies  ;  the  moft  remarkable  are, 

I .  The  hyppoglofiiis,  or  holibut.  This  is  the  largeft 
of  the  genus :  fome  have  been  taken  in  our  fea«  weigh- 
In^  from  100  to  300  pounds;  but  much  larger  are 
found  in  thofe  of  NewHFoundland,  Greenland,  and  Ice- 
land, where  they  are  taken  with  a  hook  and  line  in  very 
deep  water.  They  are  part  of  the  food  of  the  Green- 
landers,  who  cut  them  into  large  flips,  and  dry  them  in 
the  fun.  They  are  common  in  the  London  markets, 
where  they  are  expofed  to  fale  cut  into  large  pieces. 
They  are  very  coarfe  eating,  excepting  the  part  which 
adheres  to  the  fide  fins,  which  is  extremely  fat  and  de- 
licious, but  furfeitlng. 
all  flat  fifli.    There  have 


lowing  the  lead  weight  at  the  end  of  a  line,  with  which 
the  feamen  were  founding  the  bottom  from  on  board  a 
ftiip.  The  holibut,  in  refpeft  to  its  length,  is  the  nar- 
roweft  of  any  of  this  genus  except  the  fole.  It  is  per- 
feftly  fmooth,  and  free  from  fpines  either  above  or  be- 
low. The  colour  of  the  upper  part  is  dufl<y  ;  beneath, 
of  a  pure  white.  We  do  not  count  the  rays  of  the  fins 
in  this  genus ;  not  only  becaufe  they  are  fo  numerous, 
but  becaufe  nature  hath  given  to  each  fpecies  charaAers, 
independ«nt  of  thefe  rays,  fufficient  to  diftinguifli  them 
by.  Thefe  flat  fifh  fwim  fidewife  ;  for  which  reafon 
Linnazus  hath  ftyled  them  pkuroiie8es. 

2.  The  platefTa,  or  plaife,  are  very  common  en  moft 
of  our  coafts,  and  fometimes  taken  of  the  weight  of  1 5 
pounds  ;  but  they  feldom  reach  that  fize,  one  of  eight 
cr  nine  pounds  being  reckoned  a  large  fifli.  The  beft 
and  largeft  are  taken  ofF  Rye  on  the  coaft  of  Su|Ttx, 
and  alfo  off  tlie  Dutch  coafts.  They  fpawn  In  the  be- 
ginning of  February.  They  are  very  flat,  and  much 
more  fquare  than  the  preceding.  Behind  the  left  eye 
is  a  row  of  fix  tubercles,  that  reaches  to  the  commence- 
ment of  the  lateral  line.  The  upper  part  of  the  body 
and  fins  are  of  a  clear  brown,  marked  with  large  bright 
orange-coloured  fpots :  the  belly  is  white. 

The  flefus,  or  flounder,  inhabits  every  part  of  the 
Britifli  fea,  and  even  frequents  our  rivers  at  a  great 
diftance  from  the  fait  waters  ;  and  for  this  reafon  fome 
■writers  call  it  the  pnjfer fuviatllh.  It  never  grows  large 
in  our  rivers,  but  is  reckoned  fweeter  than  thofe  that 
live  In, the  fea.  It  Is  inferior  in  fize  to  the  plaife,  feldom 
or  never  weighing  more  than  fix  pounds.  It  may  very 
eafily  be  diftinguifhcd  from  the  plaife,  or  any  other  fifh 
of  this  genus,  by  a  row  of  ftiarp  fmall  fpines  that  fur- 
round  its  upper  fides,  and  are  placed  juft  at  the  jundion 
of  the  fins  with'  the  body.  Another  row  marks  the 
frde-Hne,  and  runs  half  way  down  the  back.  The  co- 
lour of  the  upper  part  of  the  body  is  a  pale  brown, 
fometirTif';  riia-k'-l  with  a  few  obfcure  fpots  of  dirty 
-j-elkiw  ;  the         is  whitCf 


rounded  at  the  end.  It  is  a  filli  of  a  very  delicate 
flavour ;  but  the  fmall  foles  are  In  this  rcfpeft  much  fu- 
perior to  large  ones.  By  the  ancient  laws  of  the  Ginque 
Ports,  no  one  was  to  take  foles  from  the  ift  of  Novem- 
ber to  the  15th  of  March  ;  neither  was  any  body  to  fifli 
from  fun-fetting  to  fun-rifing,  that  the  filh  might  enjoy 
their  night-food.  The  chief  filhery  for  them  is  at 
Brixhara  in  Torbay. 

6.  The  maximus,  or  turbot,  grows  to  a  very  large 
fize:  Mr  Pennant  has  feen  them  of  23  pounds  weight, 
but  has  heard  of  fome  that  weighed  30.  The  turbot 
Is  of  a  remarkable  fquare  form :  the  colour  of  the  up- 
per part  of  the  b'.»dy  is  cinereous,  marked  with  numbers 
of  black  fpots  of  different  fizes :  the  belly  is  white  ; 
the  fl<in  Is  without  fcales,  but  greatly  wrinkled,  and 
mixed  with  fmall  fiiort  fpines,  difperfed  without  any 
order. — Thefe  fifh  are  taken  chiefly  off"  the  north  coaft 
of  England,  and  others  off"  the  Dutch  coaft.  See 
Turhot  FisHFRr. 

PLEURS,  a  town  in  Prance,  which  was  buried  un- 
der a  mountain  in  the  year  1618.  See  our  article 
Mountain,  p.  430.  Of  this  fatal  circumftance,  Bi- 
fliop  Burnet,  in  his  Travels,  p.  q6.  gives  the  following 
account.  "  Having  mentioned  (fays  the  Biftiop)  fome 
falls  of  mountains  in  thefe  parts  (viz.  near  the  Alps),  I 
caimot  pafs  by  the  extraordinary  fate  of  the  town  of 
Pleurs,  about  a  league  from  Clravennes  to  the  north.  — 
The  town  was  half  the  bignefs  of  Chavennes,  but  much 
more  nobly  built ;  for,  btfides  the  great  palace  of  the 
Francken,  that  coft  fome  millions,  there  were  many 
other  palaces  biwlt  by  rich  faftors  both  of  Milan  and  the 
other  parts  of  Italy,  who,  liking  the  fituation  and  air, 
as  well  as  the  freedom  of  the  government,  gave  them- 
fclves  all  the  indulgences  that  a  vaft  wetilth  could  fur- 
nifli.  By  one  of  the  palaces  that  was  a  little  diftant 
from  the  town,  and  was  not  ovenvhelmed  with  it,  one 
may  judge  of  the  reft.  It  was  an  out-lioufe  of  the  fami- 
ly of  the  Francken,  and  yet  it  may  compare  with  many 
palaeos  in  Italy.  Tlie  voluptuoufntfs  of  this  place  be- 
J  came 
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came  very  crying ;  and  Madam  de  Salis  told  ffle  that  (lie 
heard  her  mother  often  relate  fome  paflages  of  a  Protef- 
tant  minifter's  fermons  that  preached  in  a  little  church 
there,  who  warned  them  often  of  the  terrible  judgments 
of  God  which  were  hanging  over  their  heads,  and 
\vhich  he  believed  wo\ild  fuddenly  break  out  upon 
them. 

"  On  the  25th  of  Auguft  1628,  an  inhabitant  came 
and  told  them  to  be  gone,  for  he  faw  the  mountains 

"cleaving  ;  but  he  was  laughed  at  for  his  pains.  He  had 
a  daughter  whom  he  perfuaded  to  leave  all  and  go  with 

'him  ;  but  when  (he  was  fafe  out  of  town,  fhe  called  to 
mind  that  flie  had  not  locked  the  door  of  a  room  in 
which  (he  had  fome  things  of  value,  and  fo  flie  went 
back  to  do  that,  and  was  buried  with  the  reft  ;  for  at 
the  hour  of  fupper  the  hill  fell  down,  and  buried  the 
town  and  all  the  inhabitants,  to  the  number  of  220c, 
fo  that  not  one  perfon  efcaped.  The  fall  of  the  moun- 
tains did  fo  fill  the  channel  of  the  river,  that  the  firft 
jiews  thofe  of  Chavennes  had  of  it  was  by  the  failing  of 
their  river  ;  for  three  or  four  hours  there  came  not  a 
drop  of  water,  but  the  river  wrought  for  itfelf  a  new 
courfe,  and  returned  to  them. 

**  I  could  hear  no  particular  charafter  of  the  man  who 
efcaped  (continues  the  Bifhop)  ;  fo  I  muft  leave  the 
fegret  reafon  of  fo  fingular  a  prefervation  to  the  great 
difcovery,  at  the  laft  day,  of  thofe  fteps  of  Divine  Pro- 
vidence that  are  now  fo  unaccountable.  Some  of  the 
family  of  the  Francken  got  fome  miners  to  work  under 

f round,  to  find  out  the  wealth  that  \^as  buried  in  their 
oufe  ;  for,  befides  their  plate  and  furniture,  there  was 
a  great  deal  of  cadi  and  many  jewels  in  the  houfe.  The 
miners  pretended  they  could  find  nothing ;  but  they 
went  to  their  countiy  of  Tirol  and  built  fine  houfes, 
and  a  great  wealth  appeared,  of  which  no  other  vifible 
account  could  be  given  but  this,  that  they  had  found 
fome  of  that  treafure." 

PLEXUS,  among  anatomifts,  a  bundle  of  fmall 
veffels  interwoven  in  the  form  of  net-work  :  thus  a 
congeries  of  veffels  within  the  brain  is  called  plexus 
choroides,  reticularis,  or  ret'tformis.  See  Anatomy, 
nO  136. 

A  plexus  of  nerves  is  an  union  of  two  or  more 
"nerves,  forming  a  fort  of  ganglion  or  knot. 

PLICA  POLONicA,  or  plaited  hair,  is  a  difeafe  pe- 
'culiar  to  Poland ;  whence  the  name.  See  Medi- 
cine, 355.  Mr  Coxe,  who  gives  a  fliort  account 
of  it,  attempts  likewife  to  give  the  phyfical  caufes  of  it. 
Many  caufes  of  this  kind,  he  tells  us,  have  been  fuppofed 
to  concur  in  rendering  the  plica  more  frequent  in  thofe 
regions  than  in  other  parts.  It  would  be  an  endlefs 
work  to  enumerate  the  various  conjeftures  with  which 
each  perfon  has  fupported  his  favourite  hypothefis.— ^ 
The  moft  probable  are  thofe  afligned  by  Br  Vicat :  The 
firft  caufe  is  the  nature  of  the  Polifh  air,  which  is  ren- 
dered infalubrious  by  numerous  woods  and  tnoraffes,  and 
dccafionally  derives  an  uncommon  keennefs  even  in  the 
midft  of  fummer  from  the  pofition  of  the  Carpathian 
Thountains  ;  for  the  fouthern  and  fouth-eafterly  winds, 
which  ufually  convey  warmth  in  other  regions,  are  in 
this  chilled  in  their  pajfifage  over  their  fnewy  fummits. 
The  fecond  is,  unwholefomc  water ;  for  although  Po- 
land is  not  deficient  in  good  fprings,  yet  the  common 
people  ufually  drink  that  which  is  neareft  at  hand,  ta- 
ken indifcriminately  from  rivers,  lakes,  and  even  ftag- 
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nant  pools.  The  third  caufe  is  the  grofs  iiiattenllon  of 
the  natives  to  cleanlinefs  ;  for  experience  filows,  that 
thofe  who  are  not  negligent  in  their  perfons  and  habi- 
tations, ai-e  lefs  liable  to  be  afflifted  with  the  plica 
than  others  who  are  deficient  in  that  particular.  Thus 
perfons  of  higher  rank  are  lefs  fubjeft  to  this  diforder 
than  thofe  of  inferior  ftations  ;  the  inhabitants  of  large 
tovvns  than  thofe  of  fmall  villages  ;  the  free  peafahts  than 
thofe  in  an  abfolute  ftate  of  vaffalage  ;  the  natives  of 
Poland  Proper  than  thofe  of  Lithuania.  Whatever  we 
may  determine  as  to  the  poflibility  that  all  or  any  bf 
thefe  caufes,  by  themfelves,  or  in  conjunftion  with 
others,  originally  produced  the  diforder  ;  we  may  ven- 
ture to  affert^  that  they  all,  and  particularly  the  laft> 
affift  its  propagation,  inflamfe  its  fymptoms,  and  pro* 
tra6l  its  cure. 

In  a  word,  the  plica  polonica  appears  to  be  a  conta- 
gious diftcmper  ;  which,  like  the  leprofy,  ftill  prevails 
among  a  people  ignorant  in  medicine,  and  inattentive  to 
check  its  progrefs,  but  is  rarely  known  in  thofe  countries 
where  proper  precautions  are  taken  to  prevent  its  fpread* 
ing. 

PLIMPTON,  a  town  of  Devonfhire,  in  England, 
with  a  market  on  Saturdays.  It  is  feated  on  a  branch 
of  the  river  Plime,  and  had  once  a  caftle,  now  in  ruins* 
It  fends  two  members  to  parliament ;  is  feven  miles  E» 
of  Plymouth,  and  21 8  W.  by  S.  of  London".  W4 
Long.  4.  o.  N.  Lat.  50.  22. 

PLINIA,  in  botany  ;  a  genus  of  plants  of  the  po- 
l)'andria  monogynia  clafs,  defcribed  by  Plumier  and 
Linnaeus.  The  empalement  is  divided  into  five  feg^ 
ments ;  the  flower  confifts  of  five  petals ;  the  ftaminA 
are  numerous  filaments,  (lender,  and  as  long  as  the 
flower ;  the  antheras  are  fmall,  and  fo  is  the  germen  of 
the  piftil ;  the  ftyle  is  fubulated,  and  of  the  length  of 
the  ftamina ;  the  ftigma  is  fimple  ;  the  fruit  is  a  lavgfe 
globofe  berry,  of  a  ftriated  or  fulcated  furface,  contain- 
ing only  one  cell,  in  which  is  a  vei-y  large,  fmooth,  and 
globofe  feed.    There  is  only  one  fpecies. 

PLINTH,  ORLE,  or  Orlo,  in  architefture,  a  flat 
fquare  member,  in  the  form  of  a  brick.  It  is  ufed  as 
the  foundation  of  columns,  being  that  flat  fquare  table 
under  the  moulding  of  the  bafe  and  pedeftal  at  the 
bottorri  of  the  whole  order.  It  feems  to  have  been 
originally  intended  to  keep  the  bottom  of  tlie  original 
wooden  pillars  from  rotting.  Vitruvius  alfo  calls  the 
Tufcan  abacus  plinth. 

Plinth  of  a  Statve^  &c.  is  a  bale,  either  flat,  roundj 
or  fquare,  that  fcrves  to  fupport  it. 

Plinth  of  a  IVaU,  denotes  two  or  three  rows  of 
bricks  advancing  out  from  a  wall ;  or,  in  general,  any 
flat  high  moulding,  that  ferves  in  a  front-wall  to  mark 
the  floors,  to  fuftain  the  caves  of  a  wall,  or  the  larmier 
of  a  chimney. 

PLINY  the  Elder,  or  Caciltus  P/inius  SecunJu.fi 
one  of  the  moft  learned  men  of  ancient  Rome,  was  de* 
fcended  from  an  illuftrious  family,  and  born  at  Verona* 
He  bore  arms  in  a  diftinguiflied  poll ;  was  one  of  the 
college  of  Augurs ;  became  intendant  of  Spain ;  and 
was  employed  in  feveral  important  affairs  by  Vefpaiian 
and  Titus,  who  honoured  him  with  their  efteem.  The 
eruption  of  Mount  Vefuvius,  which  happened  in  the 
year  79,  proved  fatal  to  him.  His  nephew,  Pliny  th^ 
Younger,  relates  the  circumftances  of  that  dreadful 
eruption,  and  the  death  of  his  uncles,  in  a  letter  to  Ta- 
I  citU8, 
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Plmy.  citus.  Pliny  the  Elder  wrote  a  Natural  HiAory  in  37 
~  *       books,  which  is  ftill  extant,  and  has  had  many  editions  ; 

the  mofl  efteemed  of  which  is  that  of  Father  Hifi-- 
douin,  printed  at  Paris  in  1723,  in  two  volumes  folio. 

Pi.ih'Y  the  7~oungery  nephew  of  the  former,  was 
bom  in  the  ninth  year  of  Nero,  and  the  62 d  of  Chrift, 
at  Novocomum,  a  town  iipdn  the  lake  Larius,  near 
which  he  had  feveral  beautiful  villas.  Csecillus  was  the 
name  of  his  father,  and  Plinins  Secundus  that  of  his 
mother's  brother,  who  adopted  him.  He  brought  into 
the  world  v/ith  him  fine  parts  and  an  elegant  talte, 
which  he  did  not  fail  to  cultivate  early  ;  for,  as  he  tells 
lis  himfelf,  he  wrote  a  Greek  tragedy  at  14  years  of 
age.  He  loft  his  father  when  he  was  young  ;  and  had 
the  famous  Virginius  for  his  tutor  or  guardian,  whom 
he  has  fet  in  a  glorious  light.  He  frequented  the  fchools 
of  the  rhetoricians,  and  heard  Quintilian  ;  for  whom 


he  ever  after  entertained  fo  high  an  efteem,  that  he  be- 
ftowed  a  confiderable  portion  upon  his  daughter  at  her 
marriage.  He  was  in  his  i8th  year  when  his  uncle  died  ; 
and  it  was  then  that  he  began  to  plead  in  the  forum,  which 
was  the  ufual  road  to  dignities.  About  a  year  after,  he  af- 
fumed  the  military  character,  and  went  into  Syria  with  the 
commiflion  of  tribune  :  but  this  did  not  fuit  his  taite  any 
more  than  it  had  done  Tally's ;  and  therefore  we  find 
him  returning  after  a  campaign  or  two.  He  tells  us, 
that  in  his  pafTage  homewards  he  was  detained  by  con- 
trary Vv'inds  at  tlie  ifland  Icaria,  and  how  he  employed 
himfelf  in  making  verfes :  lie  enlarges  in  the  fame  place 
upon  his  poetical  exercitations ;  yet  poetry  was  not  the 
Ihining  part  of  his  charadler  any  move  than  it  had  been 
of  Tally's. 

Upon  his  return  from  Syria,  he  married  a  wife,  and 
fettled  at  Rome  :  it  was  in  the  reign  of  Domitian. 
During  this  moft  perilous  time,  he  continued  to  plead 
in  the  forum,  where  he  was  diltinguilhed  not  more  by 
his  uncommon  abihties  and  eloquence,  than  by  his  great 
refolution  and  courage,  which  enabled  him  to  fpeak 
boldly,  when  fcarcely  one  elfe  durll  fpeak  at  all.  On 
thefe  accounts  he  was  often  ficigled  out  by  the  fenate 
to  defend  the  plundered  provinces  agaiaft  their  oppref- 
five  governors,  and  to  manage  other  caufes  of  a  like 
important  and  dangerous  nature.  One  of  thefe  was  for 
the  province  of  Boetica,  in  their  profecution  of  Btebius 
Maifa ;  in  which  he  acquired  fo  general  an  applaufe, 
that  the  emperor  Nerva,  then  a  private  man,  and  in  ba- 
niftment  at  Tarentum,  wrote  to  him  a  letter,  in  which  he 
congratulated  not  only  Pliny,  but  the  age  which  had 
produced  an  example  fo  much  in  the  fpirit  of  the  an- 
cients. Pliny  relates  this  affair  in  a  letter  to  Cornelius 
Tacitus ;  and  he  was  fo  pleafed  with  it  himfelf,  that  he 
could  not  help  intreating  this  friend  to  record  it  in  his 
hiftory.  He  intreats  him,  however,  with  infinitely 
more  modeily  than  TuUy  had  intreated  Lucceius  upon 
the  fame  occafion  :  and  though  he  might  imitate  Cicero 
in  the  requeft,  as  he  profeffes  to  have  conftantly  fet  that 
great  man  before  him  for  a  model,  yet  he  took  care 
not  to  tranfgrefs  the  bounds  of  decency  in  his  manner 
of  making  it.  He  obtained  the  offices  of  queftor  and 
tribune,  and  luckily  went  unhurt  through  the  reign  of 
Domitian  :  there  is,  however,  reafon  to  fuppofe,  if  that 
emperor  had  not  died  jml  as  he  did,  that  Pliny  would 
have  fhared  the  fate  of  many  other  great  meh  ;  for  he 
tells  us  himfelf,  that  his  name  was  afterwards  found  ia 
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Domitian 's  tablets,  among  the  number  of  thofe  who 
were  deftined  to  deftruftion. 

He  loft  his  wife  in  the  beginning  of  Nerva's  reign, 
and  foon  after  married  his  beloved  Calphurnia,  of  whom 
we  read  fo  much  in  his  Epiftles.  He  had  not,  however, 
any  children  by  any  of  his  wives :  and  hence  we  find 
him  thanking  Trajan  for  the  jus  trium  liberorum,  which 
he  aftei-wards  olrtained  of  that  emperor  for  his  friend 
Suetonius  Tranquilius.  He  hints  alio,  in  his  letter  of- 
thanks  to  Trajan,  that  he  had  been  twice  married  in 
the  reign  of  Domitian.  Pie  was  promoted  to  the  cou- 
fulate  by  Trajan  in  the  year  100,  when  he  was  38  years 
of  age  ;  and  in  this  office  pronounced  that  famous  pa- 
negyric, which  has  ever  fince  been  admired,  as  well  for 
the  copioufnefs  of  the  topics  as  the  elegance  of  addrefs. 
Then  he  was  elected  augur,  and  afterwards  made  pro- 
conful  of  Bithynia  ;  whence  he  wrote  to  Trajan  that 


curious  letter  concerning  the  primitive  Chriftlans ; 
which,  with  Trajan's  refcript,  is  happily  extant  among 
his  Epiftles.  Pliny's  lettei-,  as  Mr  Melmoth  obferve* 
in  a  note  upon  the  paflage,  is  efteemed  as  almoft  the 
only  genuine  monument  of  ecclefiaftical  antiquity  rela- 
ting to  the  times  immediately  fucceeding  the  apoftles,  it 
being  written  at  moft  not  above  40  years  after  the  death 
of  St  Paul.  It  was  preferved  by  the  Chriftians  thera- 
felves,  as  a  clear  and  unfufpicious  evidence  of  the  puri- 
ty of  their  doftrines,  and  is  frequently  appealed  to  by 
the  early  writers  of  the  church  againft  the  calumnies  of 
their  adverfaries.  It  is  not  known  what  became  of. 
Pliny  after  his  return  from  Bithynia  ;  wh<jther  he  lived 
at  Rome,  or  what  time  he  fpent  at  his  country-houfcs. 
Antiquity  is  alfo  filent  as  to  the  time  of  his  death  :  hnt 
it  is  conjeiturcd  that  he  died  either  a  little  before  or  fooi^" 
after  that  excellent  prince,  his  admired  Trajan ;  that  is, 
about  the  year  of  Chrift  116.^ 

Pliny  was  one  of  the  greateft  wits,  and  one  of  the 
worthieft  men,  among  the  ancients.  He  had  fine  parts, 
v^'hich  he  cultivated  to  the  utmoft  ;  and  he  accomplifti- 
ed  himfelf  with  all  the  various  kinds  of  knowledge 
which  could  ferve  to  make  him  either  ufeful  or  agree- 
able. He  wiote  and  publiftied  a  great  number  of 
things  ;  but  nothing  has  efcaped  the  v/reck  of  time  ex- 
cept the  books  of  Eett^rs,  and  the  panegyric  upon 
Trajan.  This  has  ever  been  confidered  as  a  mafteri 
piece  :  and  if  he  has,  as  fome  think,  almoft  exhaufted 
all  the  ideas  of  perfection  in  a  prince,  and  gone  per- 
haps a  little  beyond  the  truth,  yet  it  is  allowed  that 
no  panegyrift  was  ever  pofieffed  of  a  finer  fubjeft,.  and 
on  which  he  might  better  indulge  in  ail  the  flow  of  elo- 
quence, without  incurring  the  fufpicion  of  flatteiy  and 
lies.  His  letters  feem  to  have  been  intended  for  the 
public  ;  and  in  them  he  may  be  confidered  as  writing 
his  own  memoirs.  Every  epiftle  is  a  kind  of  hiftorical 
flcetch,  wherein  we  have  a  view  of  him  in  fome  ftriking 
attitude,  either  of  aftive  or  contemplative  life.  In 
them  are  preferved  anecdotes  of  many  eminent  perfons, 
whofe  works  are  come  down  to  us,  as  Suetonius,  Si- 
lius  Italicus,  Martial,  Tacitus,  and  Quintilian  ;  and  of 
curious  things,  which  throw  great  light  upon  the  hi- 
ftory of  thofe  times.  They  are  written  with  great  po- 
litenefa  and  fpirit  j  and  if  they  abound  too  much  in 
turn  and  metaphor,  we  miift  impute  it  to  that  degene- 
racy of  tafte  which  was  then  accompanying  the  degene- 
rate manners  of  Rome.    Pliny,  however,  feems  to-  have 

preferved 
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fiteferved  himfclf  in  this  latter  refped  From  the  gene- 
ral contagion :  whatever  the  inanners  of  the  Romans 
were,  his  were  pure  and  incorrupt*  His  writings 
breathe  a  fpirit  of  tranfcendent  goodneft  and  humanity  : 
his  only  imperfeftion  is,  he  was  too  defirous  that  the 
public  and  pofterity  (hould  know  how  humane  and  good 
he  was.  We  have  two  elegant  Englifh  tranflations  of 
liis  Epiftles ;  the  one  by  Mr  Melmoth,  and  the  other 
by  Lord  Orrer)-, 

PLOCAMA,  in  botany  ;  a  genus  of  the  monogynia 
order,  belonging  to  tlie  pentandria  clafs  of  plants.  The 
calyx  is  quinquedentate  ;  the  fruit  a  berry  and  trilocu- 
lar,  with  fohtary  feeds.  Of  this  there  is  only  one  fpecies, 
viz.  the  penc/u/a,  a  native  of  the  Canaries. 
P.LOCE.  See  Oratory,  p.  433. 
FLOCKS KO,  a  town  of  Poland,  and  capital  of  a 
palatinate  of  the  fame  name,  with  a  caftle  and  a  bifhop's 
fee.  The  churches  are  very  magnificent ;  and  it  is  built 
upon  a  hill,  whence  there  is  a  fine  profpeft  every 
way,  near  the  river  Viftula.  It  is  25  miles  fouth-eaft 
of  Uladiflaw,  and  65  well  of  Warfaw.  E.  Long.  19.  29. 
N.  Lat.  52.  46. 

Plocksko,  a  palatinate  of  Poland,  bounded  on  the 
north  by  Regal  PrufTia,  on  the  eaft  by  the  palatinate  of 
Mazovia,  on  the  fouth  by  the  Viftula,  and  on  tlie  weft 
by  the  palatinate  of  Inovladiflaw.  The  capital  town  is 
of  the  fame  name. 

PLOEN  is  a  town  of  Germany,  in  the  circle  of 
Lower  Saxony,  and  capital  of  Holilein.  It  ttands  on 
the  banks  of  a  lake  of  the  -fame  name,  and  gave  title 
to  a  duke,  till  by  the  death  of  the  laft  duke  Charles 
without  male  iflue  it  efcheated  to  the  king  of  Denmark 
in  1761.  The  ducal  palace,  rifing  in  the  midft  of  the 
town,  on  an  elevated  fpot  of  ground,  and  overlooking 
the  lake,  is  a  very  pifturefque  obje£t.  The  town  ftands 
22  miles  north-weft  of  Lubeck,  and  10  fouth-eaft  of 
KielL    E.  Long.  10.  30.  N.  Lat.  54.  ii. 

PLOMO,  in  inetallurgy,  is  a  name  given  by  the 
Spaniards,  who  have  the  care  of  the  filvei--mincs,  to  the 
fdver  ore,  when  found  adhering  to  the  furface  of  ftones, 
and  when  it  incrufts  their  cracks  and  cavities  like  fmall 
and  loofe  grains  of  gun-powder.  Though  thefe  grains 
be  few  in  number,  and  the  reft  of  the  ftone  have  no  fil- 
verin  it,  yet  they  are  always  very  happy  when  they  find 
it,  as  it  is  a  certain  token  that  there  is  a  rich  vein  fome- 
vvhere  in  the  neighbourhood.  And  if  in  digging  for- 
wards they  ftiU  meet  with  thefe  grains,  or  the  plomo  in 
greater  quantity,  it  is  a  certain  fign  that  they  are  getting 
more  and  more  near  the  good  vein. 

PLOT  (Dr  Robert),  a  learned  antiquarian  and  phi- 
lofopher,  was  born  at  Sutton-barn,  in  the  parifh  of  Bor- 
den in  Kent,  in  the  year  164 1,  and  ftudied  in  Magda- 
len-hall, and  afterwards  in  Unlverfity-college,  Oxford. 
In  1682  he  was  eleAed  fecretaiy  of  the  Royal  Society, 
and  publifhed  the  Philofophical  Tranfaftions  from  no  143 
to  n°  166  inclufive.  The  next  year  Elias  Aftimole, 
Efq;  appointed  him  firft  keeper  of  his  mufeum,  and  about 
the  fame  time  the  vice-chancellor  nominated  him  firft  pro- 
feflbr  of  chemiftry  in  the  univerfity  of  Oxford.  In  1687 
he  was  made  fecretary  to  the  Earl  Marlhal,  and  the  fol- 
lowing year  received  the  title  of  Hijlor'wgrapher  to  King 
James  II.  In  1690  he  refigned  his  profefforftiip  of 
chemiftry,  and  likewife  his  place  of  keeper  of  the  mu- 
feum, to  which  he  prefented  a  very  large  colleftion  of 
natural  curlofities  j  which  were  tbofe  he  had  defcribed 
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in  his  hlftories  of  Oxfordfhire  and  StafFordflilre :  the  P^o^ 
former  publifhed  at  Oxford  in  1677,  ^o^^-,  and  reprint-  P'"''""*- 
edwith  additions  and  correftions  in  1705  ;  and  the  lat-       *  ,  '"' 
ter  was  printed  in  the  fame  fize  in  1686.    In  Januaiy 
1694-5,  Henry  Howard,  Earl  Marftial,  nominated  hint 
Mobray-herald  extraordinary  ;  two  days  after  which  he 
was  conftituted  regifter  of  the  court  of  honour ;  and, 
on  the  30th  of  April  1696,  he  died  of  the  ftone  at  his 
houfe  in  Borden. 

As  Dr  Plot  delighted  in  natural  hiftory,  the  above 
Works  were  defigned  as  cffays- towards  a  Natural  Hifto- 
ry of  England  ;  and  he  had  a6lually  formed  a  defign  of 
travelling  through  England  and  \V ales  for  that  purpofe. 
He  accordingly  drew  up  apian  of  his  fcheme  in  a  letter 
to  the  learned  Biflaop  !'-Jl ;  which  is  inferted  at  the  end 
of  the  fecond  volume  of  Leland's  Itinerary,  of  the  edi- 
tion of  1744.  Amongft  feveral  MSS.  which  he  left  be- 
hind him  were  large  materials  for  the  "  Natural  Hiftoi  y 
of  Kent,  Middlefex,  and  the  city  of  London."  Befides 
the  above  works,  he  publiflied  De  origine  fontium  tetita- 
men  phtlofophicum,  8vo,  and  nine  papers  in  the  Philofo- 
phical Tranfaftious.  ^ 

Plot,  in  dramatic  poetry,  is  fometimes  ufed  for  the 
fable  of  a  tragedy  or  comedy  ;  but  more  properly  for  the 
knot  or  intrigue,  which  makes  the  embarras  of  any  piece. 
See  Poetry. 

Plot,  in  furveying,  the  plan  or  draught  of  any  field, 
farm,  or  manor,  furveyed  with  an  inftrument,  and  laid 
down  in  the  proper  figure  and  dimenfions. 

PLOTINUS,  a  Platonic  philofopher  in  the  third 
centui-y.  He  was  born  at  Lycopolis,  a  city  of  Egypt, 
in  204  ;  and  began  very  early  to  fhow  a  great  fingula- 
rity  both  in  his  tafte  and  manners :  for,  at  eight  years 
of  age,  when  he  went  to  fchool,  he  ufed  to  run  to  his 
nurfe,  and  uncover  her  breaft  to  fuck  ;  and  would  have 
continued  that  praftice  longer,  if  he  had  not  been  difcou- 
raged  by  her.  At  28  years  of  age  he  had  a  ftrong  de- 
fire  to  iludy  philofophy,  on  which  occafion  he  was  re- 
commended to  the  moft  famous  profeffors  of  Alexan- 
dria. He  was  not  fatisfied  with  their  leftures  ;  but, 
upon  hearing  thofe  of  Ammonius,  he  confeffed  that  this 
was  the  man  he  wanted.  He  ftudied  for  1 1  years  un- 
der that  excellent  mailer,  and  then  went  to  hear  the 
Perfian  and  Indian  philofophers  :  for  in  243,  when  the 
emperor  Gordianus  intended  to  wage  war  againft  the 
Perfians,  he  followed  the  Roman  army,  but  probably 
repented  of  it  ;  for  it  was  with  difficulty  he  could  fave 
his  hfe  by  flight,  after  the  emperor  had  been  flain.  He 
was  then  39  ;  and  the  year  following  he  went  to  Rome, 
and  read  philofophical  leftures  in  that  city  ;  but  avoid- 
ed following  the  example  of  Erennius  and  Origen,  his 
fellow-pupils,  who,  having  promifed  with  him  not  to 
reveal  fome  hidden  and  excellent  doftrines  they  had  re- 
ceived from  Ammonius,  had  neverthelefs  forfeited  their 
word.  Plotinus  continued  ten  years  in  Rome,  without 
writing  any  thing  ;  but,  in  his  50th  year,  Porphyry  be- 
came his  fcholar  ;  who,  being  of  an  exquifitely  fine  ge- 
nius, was  not  fatisfied  with  fupei-ficial  anfwers,  but  re- 
quired to  have  all  difficulties  thoroughly  explained ;  and 
therefore  Plotinus,  to  treat  things  with  greater  accura- 
cy, was  obliged  to  write  more  books.  He  had  before 
written  2 1  books,  and  during  the  fix  years  of  Porphy- 
ry's  ftay  with  him  he  wrote  24,  and  9  after  Porphyry's 
leaving  Rome,  in  all  54.  The  Romans  had  a  high  ve- 
neration for  him ;  and  he  paffed  for  a  man  of  fuch  judg- 
I  2  ment 
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Plfttinu"!.  nieht  and  virtue,  that  many  perfons  of  both  fexes,  when 
•""-y-^  they  found  themfelv^s  dying,  iatrufted  him,  as  a  kind 
of  guardian  angel,  with  the  care  of  their  eftates  and 
children.  He  was  the  arbiter  of  numberlefs  law-fuits  ; 
and  conftantly  behaved  with  fuch  humanity  and  redli- 
tude  of  mind,  that  he  did  not  create  himfelf  one  enemy 
during  the  26  years  he  refided  in  Rome.  He,  however, 
did,  not  meet  with  the  fame  juftice  from  all  of  his  own 
profefiion  ;  for  Olymplas  a  philofopher  of  Alexandria, 
being  envious  of  his  glory,  ufed  his  utmoft  endeavours, 
though  in  vain,  to  ruin  him.  '  The  emperor  Gallienus, 
and  the  emprefs  Salonina,  had  a  very  high  regard  for 
him ;  and,  had  it  not  been  for  the  oppolition  of  fome 
jealous  courtiers,  they  would  have  had  the  city  of  Cam- 
pania rebuilt,  and  given  to  liim  with  the  territory  be- 
longing to  it,  to  eftablifh  a  colony  of  philofophers,  and 
to  have  it  governed  by  the  ideal  laws  of  Plato's  common- 
wealth. He  laboured  under  various  diforders  during 
the  laft  year  of  his  life,  which  obliged  him  to  leave  Rome, 
when  he  was  carried  to  Campania  to'the  heirs  of  one  of 
lais  friends,  who  furni{hed  him  with  every  thing  necelTa- 
ry  ;  and  he  died  there  in  the  year  270,  at  the  age  of  66» 
and  in  the  nobleft  manner  that  an  heathen  philofopher 
could  do,  thefe  being  his  words  as  he  breathed  his  laft  : 
*•  I  am  labouring  with  all  my  might  to  return  the  divine 
part  of  me  to  that  Divine  Whole  which  fills  the  uni-. 
Ajerfe.'*' 

We  have  already  remarked  that  the  ideas  of  Plotinu&, 
werefmgular  and  extraordinary;  and  we  fhall  now  fhow 
that  they  w€re  fo.  He  was  afhamed  of  being  lodged  in  a 
body,  for  which  reafon  he  did  not  care  to  tell  the  place  of 
his  biith  or  family.  The  contempt  he  had  for  all  earthly 
thingsjwas  the  reafon  why  he  would  not  permit  his  picture 
to  be  drawn  :  and  when  his  difciple  Amelius  was  urgent 
with  hlx«  upon  this  head,  "  Is  it  not  enough  (faid  he), 
ta  drag  after  us,  whitherfoeve^  we  go,  that  image  in- 
which  nature  has  (hut  us  up  ?  Do  you  think  that  we 
fliould  likewife  tranfmit  to  future  ages  an  image  of  that 
image,  as  a  fight  worthy  of  their  attention  ?"  From 
the  fame  principle,  he  refufed  to  attend  to  his  health  ; 
for  he  never  made  ufe  of  prefervatives  or  baths,  and  did 
not  even  eat  the  flefh  of  tame  animals.  He  eat  but  little, 
and  abftained  very  often  from  bread  ;,  which,  joined  to 
Ills  intenfe  meditation,  kept  him  very  much  from  fleep- 
ing*  In  fhort,  he  thought  the  body  altogether  below 
his  notice  ;  and  had  fo  littfc  refpe<ft  for  it,  that  he  con- 
fidered  it  as  a  prifon,  from  which  it  would  be  his  fu-. 
preme  happinefs  to  be  freed.  When  Amelius,  after  his 
death,  inquired  about  the  ftate  of  his  foul  of  the  oracle 
of  Apollo,  he  was  told,  "  that  it  was  gone  to  the  af- 
fembly  of  the  blelfed,  where  charity,  joy>  and  a  love  of 
the  union  with  God  prevail  and  the  reafon  given  for 
it,  as  related  by  Porphyry,  is,  "  that  Plotinus  had  been 
peaceablfe,  gracious,  and  vigilant ;  that  he  had  perpetu- 
^ly  elevated  his  fpotlefs  foul  to  God  ;  that  he  had  loved 
God  with  his  whole  heart ;  that  he  hrtd  difengaged  him- 
felf, to  the  utmoit  of  his  abilities,  from  this  wretched 
life  ;  that,  elevating  himfelf  with  all  the  powers  of  his 
foul,  and  by  the  feveral  gradations  taught  by  Plato,  to- 
wards that  Supreme  Being  which  fills  the  univcrfe,  he 
had  been  enlightened  by  him  j  had  enjoyed  the  vifion  of 
him  without  the  help  or  iuterpofition  of  ideas.;  had,  in 
ftort,  been  often  uni  feed  to  him."  This  is  the  account 
of  Porphyry,  who  tells  us  alfo,  that  he  himfelf  had  once 
been  fevoured  with  tlie  vifion.  To  this  aeeountj  however^ 
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we  need  fcarcely  add,  that  little  credit  ia-due  :  It  ag«ei  Plotinus 
pretty  much  with  modem  enthufiafm  and  the  reveries  of  I^tus. 
Behmenifts.  Plotmus  had  alfo  his  familiar  fpirit,  as  well 
as  Socrates ;  but,  according  to  Porphyry,  it  was  not 
one  of  thofe  called  demons^  but  of  the  order  of  t'lofe 
who  are  called  goris  ;  fo  that  he  was  under  the  protec- 
tion of  a  genius  fuperior  to  that  of  other  men.  The 
fuperiority  of  his  genius  puffed  him  up  not  a  Httle  :  for 
when  Amelius  defired  him  to  ihare  in  the  facrifices,. 
which  he  ufed  to  offer  up  on  folemn  feflivals,  "  It  is 
tlieir  bufinefs  (replied  Plotinus)  to  come  to  me,  not 
mine  to  go  to  them  :"  *'  which  lofty  anfwer  (fays  Por-. 
phyry)  no  one- could  guefs  the  reafon  of,  or  dared  to 
a&." 

Porphyry  put  the  54  books,  of  Plotinus  in  order, 
and  divided  them  into  fix  enneafes.  The  greater  part 
of  them  turn  on  the  mo  ft  high-flown  ideas  in  meta-^ 
phyfics  ;  and  this  philofopher  feems,  in  certain  points, 
not  to  differ  much  from  Spinoza.  He  wrote  two  books 
to  prove,  that  "  all  being  is  one  and  tht  fame  ;"  vvhich 
is  the  very  doftrine  of  Spinoza.  He  inquires,  in  ano- 
ther book,  "  Whether  there  are  many  fouls,  or  only 
one  ?'*  His  manner  of  cpmpofing  partook  of  the  fingu- 
larity  of  his  nature  :  he  never  read  over  his  compofitions 
after  he  had  written  them  ;  he  wrote  a  bad  hand,  and 
was  not  exaft  in  his  orthography  :  he  flood  in  need, 
therefore,  of  a  faithful  friend  to  revife  and  correft  his- 
writings  ;  and  he  chofe  Porphyry  for  this  pui-pofe  be- 
fore Amelius,  who  had,  however,  been  his  difciple  24 
y£ars,  and  was  very  much  efleemed  by  him.  Some  have 
accufed  Plotinus  of  plaglarifm,  with  regard  to  Nume- 
nlus  ;  a  flander  which  Amelius  refuted.  Longinus  was 
once  much  prejudiced  againfl  our  great  philofopher, 
Sfid.  wrote,  againft  his  Treatife  of  Ideas,  and  agaiml: 
Porphyiy's  anfwer  in  defence  of  that  treatife.  He  af- 
terwards conceived  a  high  efleem  for  him  ;  fought  in- 
duftrioufly  for  all  his  books ;  and,  in  order  to  have  them 
very  correft,  defired  Porphyry  to  lend  him  his  copy  ; 
hut  at  the  fame  time  wrote  to  him  in  the  following 
manner  :  "  I  always  obferved  to  you,  when  we  were  to- 
gether, when  we  were  at  a  diftance  from  one  another, 
as  well  as  when  you  hved  at  Tyre,  that  I  did  not  com- 
prehend many  of  the  fubjefts  treated  of  by  Plotinus  ; 
but  that  I  was  extremely  fond  of  his  manner  of  writing, 
the  variety  of  his  knowledge,  and  the  order  and  difpo- 
fition  of  his  queftions,  which  are  altogether  philofbphi- 
cal."  "  This  fingle  pafTage  (fays  Bayle)  fhows  the 
exalted  genius,  the  exquifite  difcernraent,  and  judicious 
penetration  of  Longinus.  It  cannot  be  denied,  that . 
moft  fubjefts  which  this  philofopher '  examines  are  in- 
eomprehenfibk  ;  neverthelefs,  we  difcover  in  his  works 
a  very  elevated,  fruitful,  and  capacious  genius,  and  a 
clofe  way  of  reafoning.  Had  Longinus  been  an  injudi- 
cious critic,  had  he  not  pofTefled  an  exalted  and  beauti- 
fuil  genius,  he  would  not  have  been  fo  fenfible  of  Ploti- 
nus's  obfcurifey  :  for  no  perfons  complain  lefs  of  the  ob- 
fcurity  of  a  book,  than  thofe  whofe  thoughts  are  con- 
fufed  and  underflanding  isfhallow."  Marfilius  Ficinus, 
at  the  requefl  of  Cofmo  de  Medlcis,  made  a  Latin  ver- 
fiion  of  the  works  of  Plotinus,  with  a  furamary  and  ana- 
lyfi«  of  each  book  5  which  was  printed  at  Bafil,  firft  by 
itfelf,  in  1559,  and  afterwards  with  the  Greek  in  1580, 
folio.  His  lifq  was  written  by  Porphyry,  the  molt  il- 
luftrious  of  his  difciples. 

FLOTUS,  or  Darter,  in  oraithology,  a  genus  oS 
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birds  belonging  to  the  order  palmipedes.,  The  bill  is 
long  and  fharp-pointed ;  the  noftrils  are  merely  a  long 
flit  placed  near  tlie  bafe  ;  the  Face  and  chin  are  bare  of 
feathers  ;  the  neck  is  very  long  ;  and  the  legs  are  fhort. 
They  have  four  toes  webbed  together.  There  are  three 
fpecies  ot  this  genus,  and  three  varieties  of  the  fecond 
of  thefe. 

1.  The  plotus  anhinga,  or  white-bellied  darter,  is  not 
quite  fo  big  as  a  mallard  ;  but  its  length  from  the  point 
of  the  bill  to  the  end  of  the.  tail  is  10  inches.  The  bill, 
which  is  three  inches  long,  is  ftraight  and  pointed :  the 
colour  is  greyifh,  with  a  yellowilh  bafe  :  the  irides  are 
of  a  gold  colour  :  the  head  is  fmall :  the  neck  long  and 
flender :  the  upper  part  of  the  back  and  fcapulars  are 
of  a  duflcy  black  colour  ;  the  middle  of  the  feathers  are 
dafhed  with  white  :  the  lower  part  of  the  back,  &c. 
are  of  a  fine  black  colour :  the  under  parts  from  the 
breafts  are  filveiy  white  :  the  fmaller  wing  coverts,  and 
thofe  in  the  middie,  are  duflcy  black  ;  the  larger  ones 
are  fpotted  with  white,  and  the  outer  ones  are  plain 
black  :  the  tail  feathers  are  1 2  in  number,  broad,  long, 
and  gloffy  black  :  the  legs  and  toes  are  of  a  yellowifh 
grey.  This  fpecies  is  an  inhabitant  of  Brafil,  and  is 
exceedingly  expert  and  cunning  in  catching  fifli.  Like 
the  corvoi-ant,  it  builds  nefts  on  trees,  and  roofts  in  them 
at  night.  It  is  fcarcely  ever  feen  on  the  ground,  being 
always  on  the  higheft  branches  of  trees  on  the  water, 
or  fuch  as  grow  in  the  moift  favannas  or  river  fides. 
When  at  reft,  it  generally  fits  with  the  neck  drawn  in 
between  the  fhoulders  like  the  heron.  The  flefh  is  in 
general  very  fat ;  but  has  an  oily,  rank,  and  difagreeable 
tafte  Hke  that  of  a  gulL 

2.  The  anhinga  of  Cayenne,  or  black-bellied  anhinga, 
is  as  large  as  a  common  duck,  with  a  very  long  neck, 
and  a  long  fharp-pointed  ftraight  bill.  The  upper  part 
of.  the  bin  is  of  a  pale  blue,  and  the  lower  is  reddifh  : 
the  eyes  are  very  piercing  :  the  head,  neck,  and  upper 
part  of  the  breaft  are  light  brown :  both  fides  of  the 
head,  and  the  upper  part  of  the  neek,  are  marked  with 
a  broad  white  line  :  the  back,  fcapulars,  and  wing  co- 
verts, are  marked  with  black  and  white  ftripes  length- 
wife  in  equal  portions  :  the  quill  feathers,  the  belly, 
thighs,  and  tail,  are  of  a  deep  black  colour ;  the  tail 
is  very  long  and  flender  :  the  legs  and  feet  are  of  a  pale 
green  colour ;  and  the  four  toes,  hke  thofe  of  the  cor- 
vorant,  are  united  by  webs.  This  fpecies  is  found  in 
the  iflands  of  Ceylon  and  Java.  They  generally  fit  on 
the  flirubs  that  hang  over  the  water ;  and,  when  they 
flioot  out  their  long  flender  necks,  are  often  taken  for 
ferpents  at  firft  fight. 

Mr  Latham  defcribes  three:  varieties  of  this  fpecies, 
which  are  all  equal,  in  fize  to  the  common  birds  of  the 
fpecies.  The  firit  and  the  fecond  variety,  which  laft 
Mr  Latham  calls  the  black  darter,  inhabif  Cayenne  ; 
and  third,  or  rufoiw  darter,  inhabits  Africa,  particularly 
Senegal,  where  it  is  called  kondar. 

3.  The  Surinam  darter  is  about  13  inches  longj  be- 
ing about  the  fize  of  a  teal.  The  bill  is  of  a  pale  co- 
leup,  and  about  v\  inch  in  length:  the  irides  are  red: 
the  crown  of  the  head  is  black,  and  the  feathers  behind 
fonn  a  fort  of  creft  :  the  neck,  as  in  the  other  fpecies, 
is  long  and  flencler :  the  cheeks  are  of  a  bright  bay  co- 
lour :  from  the  corner  of  each  eye  there  comes  a  Kne 
qf  white:  the  fides  and  back  part  of  tlie  neck  are 
marked  with  longitudinal  lines  of  Wack  aad  wferte :  t*te 


wings  are  black,  and  the  tail  is  dufky  brown :  it  1*3  alfo  Plough; 
tipped  with  white  and  fliaped  Hke  a  wedge  :  the  breaft. '  w  ° "' *; 
and  belly  are  white :  the  legs  fliort,  but  very  ftrong, 
and  of  a  pale  duflty  colour :  the  four  toes  are  joined  by 
a  membrane,  and  barred  with  black.  This  fpecies  in- 
habits Surinam,  frequenting  the  fides  of  rivers  and 
creeks,  where  it  feeds  on  fmall  fifli  and  infers,  efpe- 
cially  on  flies,  which  it  catches  with  great  dexterity. 
When  domefticated,  which  often  happens,  the  inhabi- 
tants call  it  the  fun  bird.  Authors  have  differed  exceed- 
ingly concerning  the  genus  to  which  this  fpecies  belongs, 
fince  it  is  found  to  diff"er  from  the  others  in  fome  pretty 
effential  charafters  :  it  agrees,  however,  in  fo  many, 
and  thofe  the  moft  eflential,  as  fufiiciently  to  excufe 
thofe  naturalifts  who  clafs  it  with  the  plotus  genus.  See 
J^atham's  Synopjts  of  Birds,  vol.  iii.  part  2.  p.  627.  j 

PLOUGH,  in  agriculture  :  A  machine  for  turning  The  plouglsf 
up  the  foil  by  the  aftion  of  cattle,  contrived  to  fave  the 
time,  labour,  and  expence,  which,  without  this  inftru- 
ment,  muft  have  been  employed  in  digging  the  ground, 
and  fitting  it  for  receiving  all  forts  of  feed.  See  Agri- 
culture, n°  83 — 95. 

Amidft  all  the  varieties  which  can  occur  in  the  man- 
ner of  ploughing  the  ground,  arifing  from  difference  of 
foil,  local  habits,  and  other  caufes,  there  is  ftill  a  fame- 
nefs  in  the  taflc  which  gives  a  certain  uniformity  to  the 
chief  parts  of  the  inftrument,  and  fliould  therefore  fur- 
nifli  principles  for  its  conftru(ftion.    There  is  not,  per- 
haps, any  invention  of  man  that  more  highly  merits  our 
utmoft  endeavours  to  bring  it  to  perfeftion  ;  but  it  has 
been  too  much  neglefted  by  thofe  perfons  who  ftudy 
machines,  and  has  been  confidered  as  a  rude  tool,  un-  ^ 
worthy  of  their  attention.    Any  thing  appears  to  thera  An  inftruA- 
fufficient  for  the  clumfy  taflc  of  turning  up  the  ground  ;  ^^"^^ 
and  they  cannot  imagine  that  there  can  be  any  nicety  great, 
in  a  bufinefs  which  is  fuccefsfdly  performed  by  the  ig-^  value,., 
norant  peafant.    Others  acknowledge  the  value  of  the 
machine,  and  the  difficulty  of  the  fubjeft ;  but  they 
think  that  difficulty  infuperable,  becaufe  the  operation  is 
fo  complicated,  and  the  refiftances  to  be  overcome  fo 
uncertain,  or  fo-  little  underftood,  that  we  cannot  difco- 
ver  any  unequivocal  principle,  and  muft  look  for  im- 
provenient  only  from  experience  or  chance. 

But  thefe  opinions  are  ill  founded.    The  difficulty  is 
indeed  great,  and  it  is  neither  from  the  ignorant  farmer" 
nor  the  rude  artift  that  we  can  expeft  improvement.  It  ; 
requires  the  ferious  confideration-  of  the  moft  accom-  ■ 
pliflied  mechanician ;  but  from  him  we  may  expeft  im-  ^ 
provement.    We  have  many  data:  we  know  pretty  And  may 
diftinft'y  what  preparation  will  fit  the  ground  for  being  l>e  impro* 
the  proper  receptacle  for  the  feed,  and  for  fupporting 
and  nourifliing  the  plants ;  and  though  it  is,  perhaps, 
impoffible  to  bring  it  into  this  ftate  by  the  operation  of 
any  inftrument  of  the  plough  kind,  we  know  that  forae» 
ploughs  prodigioufly  excel  others  in  reducing  the  ftifF 
ground  to  that  unifonn  crumbling  ftate  in  which  it  can- 
be  left  by  the  fpade.    The  imperfeftions  of  their  per- 
formance, or  wliat  yet  remains  to  be  done  to  bring  the 
ground  into  this  ftate,  is  diftinftly  underftood.   It  feems, 
then,  a  determinate  problem  (to  ufe  the  language  of 
mathematicians),  becaufe  the  operation  depends  on  the 
invariable  laws  of  meehanieal  nature. 

It  wilJ  therefore  be  very  proper,  under  this-  article,,The  talk 
to  afcertain^,  if  poffible,  what  a  plough  in  general  ought^t  performs.  - 
to  be,  by  dcferibiag  di&inafly  its  talk.    This  will  fure- 
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^lf>ugK-  Ijr  point  out  a  general  form,  the  chief  features  of  which  can  perform  all  parts  of  its  taflc. 
^""-^r^^  ujuft  be  found  under  every  variety  that  can  arife  from 
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particular  ch-cumftances. 

The  plough  performs  its  taflc,  not  by  digging,  but 
by  being  puSed  along.  We  do  not  aim  at  immediately 
reduciflg  the  ground  to  that  friable  and  uniform  ftate 
into  which  we  can  bring  it  by  thfe  fpade  ;  but  we  \yi(h 
to  bring  it  mto  fuch  a  ftate  tliat  the  ordinary  operations 
of  the  feafon  will  complete  the  tailc. 

For  this  purpofe,  a  flice  or  fod  mull  be  cut  off  from 
the  firm  land.  "  This  muft  be  lho\cd  to  one  fide,  that 
the  plough  and  the  ploughman  may  proceed  in  their  la- 
bour ;  and  the  fod  muft  be  turned  over,  fo  that  the 
grafs  and  ftubble  iTiay  be  burled  and  rot,  and  that  frefh 
foil  may  be  brought  to  the  furface  ;  and  all  mull  be  left 
in  fuch  a  loofe  and  open  condition,  that  it  may  qiiickly 
crumble  down  by  the  influence  of  the  weather,  without 
baking  into  lamps,  or  retaining  water.  The  fiA  office 
is  performed  by  the  coulter,  which  makes  a  perpendf, 
cular  cut  in  the  grotmd.  The  point  of  the  fock  follows 
this,  and  its  edge  gets  vmder  the  fod,  and  lifts  it  up. 
While  hfting  it  up,  it  alfo  heels  it  over,  away  from 
the  firm  land.  The  mould-board  comes  laft,  and  puflies 
it  afide,  and  gradually  turns  it  over  as  far  as  is  required. 

The  general  form  of  the  body  of  a  plough  is  that  of 
a  wedge,  or  very  blunt  chifTel,  AFEDBC,  (fig.  i.), 
'  having  the  lower  corner  D  of  its  edge  confiderably 
more  advanced  than  the  upper  corner  B  ;  the  edge  BD 
and  the  whole  back  AFDB  is  in  the  fame  pei-pendicu- 
the  plough.  pi^j^^  .  bottom  FDB  approaches  to  a  triangular 
form,  acute  at  D,  and  fquare  at  F  ;  the  furface  BCED 
is  of  a  complicated  ftiape,  generally  hollow,  becaufe 
the  angle  ABC  is  always  greater  than  FDE  :  this  con- 
fequence  will  be  eafily  feen  by  the  mathematician.  The 
back  is  ufually  called  the  land  side  by  the  ploughmen, 
and  the  bafe  FDE  is  called  the  sole,  and  FE  the 
Heel,  and  BCED  the  mould-board.  Laftly,  the 
angle  AFE  is  generally  fquare,  or  a  right  angle,  fo  that 
«  the  fole  has  level  both  as  to  length  and  breadth. 
Advantages  gy  comparing  this  form  with  attention,  the  reader 
will  perceive  that  if  this  wedge  is  pulled  or  pufhed  along 
in  the  direftlon  FD,  keeping  the  edge  BD  always  in 
the  perpendicular  cut  which  has  been  previoufly  made 
by  the  coulter,  the  point  D  will  both  raife  the  earth 
knd  fhpve  it  to  one  fide  and  twift  it  over ;  and,  when  the 
point  has  advanced  from  F  to  D,  the  fod,  which  for- 
merly refted  on  the  triangle  DFE,  will  be  forced  up 
along  the  furface  BCED,  the  hne  DF  rifing  into  the 
pofition  D/,  and  the  Hne  EF  into  the  polition  E/.— 
Had  the  bottom  of  this  furrow  been  covered  with  a  bit 
of  cloth,  this  cloth  would  be  lying  on  the  mould-board, 
in  the  pofition  D /E :  the  flice,  thus  deranged  from  its 
former  fituarion,  will  have  a  fliape  fomething  like  that 
j-eprefented  in  fig.  2. 

In  as  much  as  the  wedge  raifes  the  earth,  the  earth 
prefTes  down  the  wedge  ;  and  as  the  wedge  puflies  the 
earth  to  the  right  hand,  the  earth  prefies  the  wedge  to  the 
left  ;  and  in  this  manner  the  plough  is  fl:rongly  prvfled, 
both  to  the  bottom  of  the  furrow  by  its  fole,  and  alfo  tQ 
the  firm  land  by  its  back  or  land-fide.  In  fliort,  it  is 
ftrongly  fqueezed  into  the  angle  formed  along  the  line 
FD  (fig.  !•)  perpendicular  plane  a  b  DF  and  the 

horizontal  plane  FDE  ;  and  in  this  manner  the  furrow 
becomes  a  firm  groove,  direAing  the  motion  of  the 
plough,  and  giving  it  a  refifting  fupport,  by  which  it 
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We  beg  our  readers 
to  keep  this  circumltance  conftantly  in  mind.    It  evi-  '""'v— 
dently  fuggefts  a  fundamental  maxim  in  the  conft;ru(Slion,  ^  funda- 
namely,  to  make  the  land-fide  of  the  plough  an  exafl  mental  vai 
plane,  and  to  make  the  fole,  if  not  plane,   at  leafl.  xim  i"  ch« 
ftraight  from  point  to  heel.    Any  projedion  ^o^l^l  tj^j^^yf  ^" 
tear  up  the  fupporting  planes,  defl;roy  the  directing p^Q^^^^ 
groove,  and  expend  force  in  doing  mifchief. 

This  wedge  is  feldom  made  of  one  piece.    To  give 
it  the  neceflary  width  for  removing  the  earth  would  re- 
quire a  huge  block  of  timber.    It  is  therefore  ufually 
framed. of  feveral  pieces,  which  we  fliail  only  mentioa 
in  order  to  have  the  language  of  the  art.    Fig,  3.  re- 
prefents  the  land-fide  of  a  plough,  fuch  as  are  made  by 
James  Small  at  Rofebank,  near  Foord,  Mid  Lothian. 
The  bafe  of  it,  CM,  is  a  piece  of  hard  wood,  pointed 
before  at  C  to  receive  a  hoUow  flioeing  of  iron  CO, 
called  the.  Sock,   and  tapering  a  little  towards  the  S 
hinder  end,  M,  called  the  Heel.    This  piece  is  called  The  feve 
the  Head  of  the  plough.    Into  its  fore  part,  juft  be-^^^^^P^j^^ 
hind  the  fock,  is  mortifed  a  floping  poft,  AL,  called      ^  "  ' 
the  She  AT  K,  the  front  of  which  is  worked  fharp,  form- 
ing the  edge  of  the  wedge.  ,  Nearer  the  heel  there  is 
mortifed  another  piece,  PQ^  floping  far  back,  called 
the  Stilt,  ferving  for  a  handle  to  the  ploughman. 
The  upper  end  of  the  fheath  is  mortifed  into  the  long 
Beam  RH,  which  projefts  forward,  almoft  horizontally, 
and  is  mortifed  behind  into  the  fl^ilt.    To  the  fore  end 
of  the  beam  are  the  cattle  attached.  The  whole  of  this 
fide  of  the  wedge  is  fafhioaed  into  one  plain  furface, 
and  the  intervals  betvi^een  the  pieces  are  filled  up  with 
boards,  and  commonly  covered  with  iron  plates.  The 
Coulter,  WFE,  is  fiimly  fixed  by  its  fliank,  W,  into 
the  beam,  rakes  forward  at  an  angle  of  45*^  with  the 
horizon,  and  has  its  point  E  about  fix  inches  before 
the  point  of  the  fock.    It  is  brought  into  the  fame 
vertical  plane  with  the  land-fidc  of  the  plough,  by  giving 
it  a  knee  outward  immediately  below  the  beam,  and 
then  kneeing  it  again  downward.    It  is  further  (up- 
ported  on  this  fide  by  an  iron  ftay  FH,  which  turns  on 
a  pin  at  F,  pafles  through  an  eye-bolt  I  on  the  fide  of 
the  beam,  and  has  a  nut  fcrewed  on  it  immediately 
above.    When  fcrewed  to  its  proper  flope,  it  is  firmly 
wedged  behind  and  before  the  fliank.  -.-  Fig.  3.  No  2. 
reprefents  the  fame  plough  viewed  from  above.    ST  is 
the  right  hand  or  fmall  ililt  fixed  to  the  infide  of  the 
mould-board  LV. 

Fig.  4.  reprefents  the  bottom  of  the  wedge.  CM  is 
the  head,  covered  at  the  point  by  the  fock.  Juft;  be- 
hind the  fock  there  is  mortifed  into  the  fide  of  the  head 
a  fraallcr  piece  DE,  called  the  wreft,  making  an  angle 
of  16®  with  the  land-fide  of  the  head,  and  its  outfide 
edge  is  in  the  fame  ftraight  line  with  the  fide  of  the 
fock.  From  the  point  to  the  heel  of  the  head  is  about 
33  inches,  and  the  extreme  breadth  of  the  heel  is  about 
nine.  The  fide  of  the  wedge,  called  the  furrow  fide, 
is  formed  by  the  mould-board,  which  is  either  made  of 
a  block  or  plank  of  wood,  or  of  a  thick  iron  plate. 

The  fock  drawn  in  this  figure  is  called  a  Spear  Sock, 
and  is  chiefly  ufed  in  coarfe  or  ftony  ground,  which  re- 
quires great  force  to  ^reak  it  up.  Another  form  of  the 
'  fock  is  reprefented  in  the  next  figure  4.  N''  2.  This 
is  called  a  Feather  Sock,  and  has  a  cutting  edge  CF 
on  its  furrow  fide,  extending  back  about  ten  inches, 
and  to  the  right  baiid  or  furrow  fide  about  fix.  The 
4  ttfe 
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ngh.  ufe  of  thi's  18  to  cut  the  fed  below,  and  detach  tt  from 
the  ground,  aa  the  coulter  detaches  it  from  the  un- 
ploughed  land.  This  is  of  great  ufe  when  the  ground 
is  boimd  tcgetiier  by  knotted  roots,  but  it  is  evident 
that  it  cannot  be  ufed  to  advantage  in  very  ftony  ground. 
In  general,  the  feather  fock  is  only  fit  for  ground  which 
has  been  under  tolerable  culture  ;  but  it  greatly  facili- 
tate.  the  labour  of  feparating  the  fod.  It  may  reafon- 
ably  be  aiked,  why  the  feather  is  not  much  broader,  fo 
as  to  cut  the  whole  breadth  of  the  furrow  ?  This  is 
fometimes  done.  But  we  muft  recoilett  that  the  fod  is 
not  only  to  be  pufhed  afide,  but  alio  to  be  turned  over. 
If  it  were  completely  detached  by  the  feather,  and 
chanced  at  anytime  to  break  on  the  back  of  the  fock^ 
it  would  only  be  pufhed  afide  ;  but  by  leaving  a  little 
of  the  fod  uncut,  it  is  held  fail  below  while  it  is  fhoved 
afide  above,  which  cannot  fail  to  twift  it  round.  As 
the  wreil  advances,  it  eafily  deftroys  the  remaining  con- 
netlion,  which  in  general  is  very  flight  and  crumbling, 
er  The  brervdth  of  the  lole  at  the  heel  determines  the 

rh  of  width  of  the  furrow.  Nine  inches  v^'ill  give  enough 
of  room  for  a  horfe  or  man  to  walk  in.  A  greater 
breadth  is  of  no  ufe,  and  it  expends  force  in  pufhing 
the  eaith  afide.  It  is  a  millake  to  fuppofe  that  a  broad 
fole  gives  more  room  for  the  turned  flice  to  Hand  on  ; 
for  whatever  is  the  breadth  of  the  fun-ow,  the  fuccelfive 
flices  will  be  left  at  their  former  diftauces,  becaufe  each 
is  fhoved  afide  to  the  fame  diftance.  When  the  breadth 
of  a  flice  exceeds  its  depth,  and  it  is  turned  on  its  fide, 
it  will  now  ftand  on  a  narrow  bafe,  but  higher  than 
before,  and  therefore  will  ftand  loofer,  which  the  far- 
-  mers  defire.  But  in  this  cafe  it  generally  falls  on  its 
back  before  it  has  been  far  enough  removed,  and  is  then 
pufhed  afide,  and  left  with  the  grafly  fide  down,  which 
is  not  approved  of.  On  the  other  hand,  when  the 
depth  confiderably  exceeds  the  breadth,  the  fods,  now 
turned  on  their  fides,  muil  be  fqueezed  home  to  the 
ploughed  land,  which  breaks  them  and  tofles  them  up, 
making  rough  work.  In  wet  clay  foil,  this  is  alfo  apt 
to  knead  them  together.  On  the  whole,  it  is  bell  to 
have  the  breadth  and  depth  nearly  equal.  But  all  this 
is  workmanfhip,  and  has  no  dependence  on  the  width 
of  the  fole  behind. 
J  We  have  already  faid  that  the  fole  Is  generally  level 

mid  be  from  right  to  left  at  the  heel.  This  was  not  the  cafe 
formerly,  but  the  wreft  was  confiderably  raifed  behind. 
It  refulted  from  this  form,  that  the  furrow  was  always 
lhallower  on  the  right  fide,  or  there  was  left  a  low  ridg« 
of  unilirred  earth  between  the  furrows.  This  circum- 
ftance  alone  was  a  bad  praftice ;  for  one  great  aim  of 
ploughing  is  the  reniewal  of  the  fuperficial  foil.  In  this 
way  of  ribbing  the  furrows,  the  fod  tumbles  over  as 
foon  as  it  is  puihed  to  the  top  of  the  rib  on  the  right 
of  the  rut  made  by  the  plough ;  the  firraeit  parts  of  it  fall 
undermoit,  and  the  reft  crumbles  above  it,  making  the 
work  appear  neat;  whereas  it  is  extremely  unequal,  and 
■what  moll  needs  the  influence  of  the  weather  to  crumble 
it  down  is  fheltered  from  it.  Add  to  thefe  circumftan- 
ces,  that  the  hollow  is  a  receptacle  for  water,  with  a 
furface  which  can  retail^  it,  having  been  confolidated 
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by  the  preffure  of  the  plough.    F'or  all  thrfc  reafon?,  PIohk/i.- 

therefore,  it  feems  advifable  to  form  the  furrow  with  a 

flat  cr  level  bottom,  and  therefore  to  keep  the  heel  of 

the  wrcfl  as  low  as  the  heel  of  the  head.    For  the  fame 

reafon  it  is  proper  to  hold  the  plough  with  the  land- 

iide  perpendicular,  and  not  to  heel  it  over  to  that  fide, 

as  is  frequently  done,  producing  the  fiune  ribbed  furrow 

as  an  ill-formed  fole.  u 

There  is  gr?at  variety  of  opinions  about  the  length  Lerij^th  of 
of  the  plough.  If  confidered  merely  as  a  pointed  in- '-^'''^  P'""fi^ 
flrument,  or  even  as  a  cutting  inflrument  acting  ob- 
liquely on  a  given  length  of  fod,  there  can  ,be  no  doubt 
but  that  it  will  be  more  powerful  as  it  is  longer;  that 
is,  it  will  require  IcTs  force  to  puU  it  through  the  ground. 
But  it  mufl  alfo  Ihove  the  earth  afide,  and  if  we  double 
its  length  we  caufe  it  to  aft  on  tvvice  as  much  earth  at 
once ;  for  w^ien  the  plough  has  entered  as  far  as  the 
heel,  the  whole  furrow  fide  is  afting  together  in  pufh- 
ing  the  earth  to  the  fide.  Now  it  is  found,  that  the 
■force  neceffary  for  pufhing  a  mafs  of -earth  horizontally 
along  the  rough  ground  is  nearly  equal  to  its  weight. 
It  would  feem,  tiierefore,  that  nothing  is  to  be  gained 
by  making  the  bafe  of  the  plough  of  a  great  length, 
except  a  greater  facility  in  making  the  fir  ft  penetration, 
and  this  is  chiefly  performed  by  the  coulter  and  fock; 
and  a  great  leiigth  renders  the  jjlough  heavy  and  cura- 
berfome ;  and,  by  caufing  it  to  aft  long  on  the  fod,  tends 
to  knead  and  cake  it. 

Nothing  veiy  precife  can  be  offered  on  this  fubjeft. 
Some  fenfible  advantage  is  derived  by  making  the  plough 
taper,  efpecially  forward,  where  it  afts  as  a  boring  and 
cutting  inftrument ;  and  for  this  purpofe  it  is  convenient 
to  give  the  coulter  a  flope  of  45  degrees.  (This  hass'oi-e  of 
alfo  the  advantage  of  throwing  up  tlie  ftones  and  roots, 'i^e  coulteir 
which  it  would  otherwife  diive  before  it  thi-ough  the^"'^ 
firm  ground.)  And  for  the  fame  reafon  the  edge  of 
the  feather  has  a  great  flope,  it  being  ten  inches  long 
and  only  fix  inches  broad.  But  if  .we  purfue  this  ad- 
vantage too  fai-  we  expofe  ourlelves  to  another  rifli.  It 
is  fometimes  neceflar)-  to  heel  over  the  plough  to  the 
right  in  order  to  get  over  fome  obftruftion.  In  doin^ 
this,  the  coulter  is  neceffarily  raifed  for  a  moment,  and 
the  flanting  cut  now  made  by  the  feather  becomes  the 
direfting  groove  for  the  plough.  When  the  feather  has 
a  veiy  long  flope,  this  groove  has  force  enough  to  guide 
the  whole  plough ;  and  it  is  almoft  impoflible  for  the 
ploughman  to  prevent  it  from  running  out  of  the  ground 
to  the  land-fide  (a).  The  feather^  therefore,  fliould 
not  exceed  10  or  12  inches  in  length. 

But  to  return  to  the  length  of  the  plough,  from 
which  this  obfervation  has  diverted  us  a  little,  we  muft 
add,  that  a  long  plough  has  a  great  advantage  in  the 
fteadinefs  of  its  motion,  having  a  much  more  extenfive 
fupport  both  on  the  land-fide  and  below,  and  being  there- 
fore lefs  affefted  by  its  inequalities.  Accordingly  they  are 
now  made  confiderably  longer  than  formerly;  and  35 
inches  has  been  affumed  as  a  proportion  to  9  inches  of 
breadth,  in  conformity  to  the  moft  approved  ploughs 
now  in  ufe. 

We  come  now  to  treat  of  the  mould-board.    This  The  mould* 

is  board 


(a)  This  is  often  felt  with  the  excellent  plough  defcribed  by  Mr  Arbuthnot  of  Suny,  in  the  Tranfaftions 
cf  thfi  Society  for  the  Encouragement  of  Arts,  &c.  London* 
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13  the  moft  delicate  part  of  the  plough,  and  is  to  be 
feen  in  the  greateft  variety  in  the  works  of  difFerent 
artifts,  each  of  whom  has  a  noftrum  of  great  value  in 
his  own  opinion.  It  is  here  indeed  that  the  chief  re- 
fiftances  are  exerted  and  muft  be  overcome  ;  and  a  judi- 
cious form  of  this  part  of  the  plough  may  diminilh  them 
confiderably,  while  it  performs  the  work  in  the  beft 
manner.  Without  pretending  to  fay  that  the' different 
refiftances  are  fufceptible  of  an  accurate  determination, 
we  can  ftiil  draw  fufficient  infonnation  from  palpable 
rules  of  mechanics  to  direft  us  to  what  would  be  nearly 
the  beft  poffible  form  for  a  mould4ioard.  The  taflc  to 
be  performed  is  to  raife,  pufh  afide,  and  turn  over  to  a 
certain  degree,  a  flice  already  cut  off  from  the  firm 
ground.  As  we  cannot  provide  for  every  inequahty  of 
the  cohefion  or  tenacity  of  the  earth,  our  fafeft  way  is  to 
confider  it  as  uniform  :  the  weight  of  it  is  always  fo.  As 
we  cannot  provide  for  every  proportion  between  the  te- 
nacity and  the  weight,  we  muft  take  an  average  or  me- 
dium proportion  which  is  not  far  from  that  of  equality. 
Conceiving  the  flice  at  firft  as  only  tenacious,  and  without 
weight,  it  is  an  eafy  problem  to  determine  the  form 
which  ftiall  give  it  the  intended  twift  and  removal  with 
the  fmalleft  force.  In  Hke  maimer  we  can  proceed  with 
a  flice  that  has  weight  without  tenacity.  It  is  equally 
:  eafy  to  combine  both  in  any  proportion  ;  and  it  is  eafieft 
of  all  to  make  this  combination  on  the  fuppofition  of 
equality  of  weight  and  cohefion.  Suppofing  the  flice 
like  a  brick,  we  jcnow  that  it  requires  the  greateft 
force  to  %/;z  to  raife  it  on  one  edge,  and  that  the  ftrain 
■becomes  leVs  as  it  rifes,  till  its  centre  of  gravity  is  per- 
pendicularly above  the  fupporting  angle.  It  requires 
no  force  to  raife  it  further;  for  on  pufliing  it  beyond 
this  pofition,  it  would  fall  over  of  itfelf,  unlefs  with- 
held by  the  tenacity  of  what  is  not  yet  raifed.  But  on 
confidering  the  form  or  plan  of  the  fock,  we  find  that 
while  the  weight  of  the  fod  refifts  moft  ftrongly,  there 
ig  lefs  of  it  in  this  fituation  ailually  rifing,  and  this 
nearly  in  the  fame' proportion  with  the  labour  of  raifing 
it ;  and  we  fee  that  after  the  fod  has  attained  that  pofi- 
t-ion  in  which  it  is  ready  to  fall  over,  it  has  reached  the 
wider  part  of  the  wreil,  and  is  now  pulhed  afide, 
which  requires  nearly  the  fame  force  as  to  raife  it ;  and 
;  this  continues  to  the  end  of  the  operation. 

When  we  takfe  all  thcfe  circumftances  into  confidera- 
tion,  it  appears  probable,  that  the  compound  refiftance 
.docs  not  change  much  from  firft  to  laft.  If  this  be 
really  the  cafe,  it  is  an  undoubted  maxim  that  the 
whole  operation  fliould  proceed  equably  :  if  it  does  not, 
there  muft  be  fome  part  of  the  fod  that  makes  a  refiftance 
greater  than  the  medium ;  and-  as  the  refiftances  in  all 
this  clafs  of  motions  increafe  nearly  as  the  fquares  of  the 
velocities  with  which  they  are  overcome,  it  is  demon- 
ftrable  that  we  fliall  lofe  power  if  we  render  them  un- 
equal. 

Hence  we  deduce  this  maxim,  Thai  as  the  plough  ad" 
•Dances  through  equal  /paces,  the  tuui/l  and  the  lateral  Jljding 
of  the  Jod  Jhould  increafe  by  equal  degrees.  And  this  de- 
termines a  priori  the  form  of  the  mould-board.-  This 
principle  occurred  to  Mr  James  Small  a  ploughmaker 
in  Berwickftiire,  and  he  pubhflied  a  treatiie  on  the  fub- 
jeft  in  1784.  He  has  given  feveral  methods  for  con- 
ftruding  mould-boards,  which  he  fuppofes  are  in  con- 
formity to  his  principle;  but  being  merely  a  country 
artift,  and  unacquainted  with  fcience,  liis  rules  do  not 


produce  mouldboards  having  this  property  of  equable  ope-  PJou>i , 
i-ation,  altho'  they  do  not  deviate  far  from  it.    His  book  ^— -y-- 
is  a  very  ufeful  and  inftrudlive  performance,  and  level  to 
the  capacity  of  thofe  for  whom  it  is  intended ;  and  we 
have  here  availed  ourfelves  of  the  author's  imformation 
on  many  points. 

The  high  charafter  which  Small's  ploughs  have  main- 
tained  for  25  years  is  a  ftrong  argument  for  the  truth 
of  the  maxim.  We  fliall  therefore  give  fuch  inftruftions 
as  will  enable  any  intelligent  workman  to  conftruft  fuch 
a  mould-board  without  any  rifle  of  failure  ;  and  if  future 
theoiy  or  experience  fliould  difcover  any  error  in  the 
principles  from  which  this  maxim  is  deduced,  by  fliow- 
ing  that  either  the  weight,  the  tenacity,  or  the  lateral 
refiftance,  is  exerted  according  to  a  different  law  from 
what  has  been  affumed,  the  directions  to  be  given  are 
of  fuch  a  nature  that  they  adapt  themfelves  with  pre- 
cifion  to  thefe  changes  of  principle,  and  will  ftill  pra-- 
duce  a  perfeft  and  efficacious  plough.  Our  readers 
will  readily  acknowledge  that  th;;;  is  gaining  a  great 
point ;  becaufe  at  prefent  the  inftrument  is  conftrufted 
very  much  at  random,  and  by  a  guefs  of  the  eye. 

Let  us  now  return  to  the  wedge  formerly  made  ufe 
of  for  illuftrating  the  aftion  of  the  plough.  •  Suppofc 
it  placed  in  a  furrow  already  ploughed,  and  that  the 
fpace  before  the  fine  FE  (fig.  i.),  which  is  fquare  from 
the  line  of  motion  FD,  is  covered  with  a  piece  of  cloth 
or  carpet,  and  that  the  point  of  the  wedge  enters  upon 
it  at  F,  and  advances  to  D.  It  will  evidently  raife  the 
cloth,  which  will  now  cover  the  fide  of  the  wedge, 
forming  the  triangle /DE.  The  line /D  is  what  for- 
merly lay  in  the  angle  along  the  line  FD,  and /E  for- 
merly lay  on  FE.  It  is  this  line  FE  therefore  that  we 
are  to  raife,  ftiove  afide,  and  twift  round,  by  equal  de- 
grees, while  the  plough  advances  through  equal  fpaces. 

Now,  if  the  length  DF  of  the  plough-wedge,  reck- 
oned from  the  point  of  the  fock  to  the  heel,  be  33 
Inches,  and  the  breadth  FE  behind  be  9  inches,  the 
angle  DEF  or  DE /  will  be  nearly  74".  The  conftruc- 
tion  of  the  furrow  fide  of  the  plough  Is  therefore  redu- 
ced to  this  very  fimple  problem,  "  To  make  the  angle 
DE/turn  equably  round  the  axis  DE,  while  the  angu- 
lar point  E  advances  equably  from  D  to  E." 

'This  will  be  done  by  means  of  the  following  very  nefcrlp 
fimple  tool  or  inftrument.  Let  IHFK  (fig.  5.)  be  a  of  an  in 
piece  of  hard  wood,  fuch  as  oak,  afoot  long,  three 
es  broad,  and  an  inch  thick.  Plant  on  this  another  piece  p^'^pofc 
BHFC  of  the  fame  breadth,  four  inches  long,  and  half 
an  Inch  thick.  This  will  leave  beyond  it  a  flat  8  inches 
long.  We  fliall  call  this  the  Jtoek  of  the  inftrument.  Let 
ABC  be  a  piece  of  clean  oak  half  an  inch  thick,  20 
inches  long,  and  three  inches  broad  at  the  end  BC.  Let 
this  be  fafliioned  hke  the  ftile  of  a  fun-dial,  having  its 
angle  ABC  74''.  Let  it  have  a  part  BCE  fquare,  t6 
the  extent  of  four  inches  from  C,  and  the  reft  EA 
worked  into  the  form  of  a  ftraight  flender  rod.  Let 
EFG  be  a  femicircle  of  clean  plane-tree  or  of  metal  four 
inches  radius  :  faften  this  by  fmall  fcrews  to  the  fquare 
pait  of  the  ftile  CE,  fo  that  its  centre  may  be  at  C.  Let 
this  femicircle  be  divided  into  1 80  degrees,  and  num- 
bered from  G  along  the  arch  GFE,  fo  that  o*'  may  be  at 
G,  and  180°  at  E.  Let  this  ftile  and  femicircle  turn 
round  the  hne  BC  by  means  of  fmall  hinges.  This 
inftrument  may  be  called  the  ifiould-board,  gage,  or 
tirotraftor.    Whea  the  ftile  is  folded  down  on  the 
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ftock  BIK,  the  point  G  will  be  at  F ;  and  when  it  is 
raifed  up  to  any  angle,  the  degrees  will  be  pointed  out 
on  the  femicircle  lay  the  ftraight  edge  CF* 

Nothing  can  be  more  obvious  than  the  manner  of 
employing  this  inftrument  once  we  have  determined 
the  moft  proper  pofition  for  the  fod  when^  the  work  is 
completed.  Now  it  feems  to  be  the  opinion  of  the 
moft  intelligent  farmers,  that  the  beft  pofition  of  the 
fod  is  that  reprefented  in  fig.  6. 
r  po-  Fig.  6.  reprefents  a  kSdon  of  the  ground  and  the 
the  working  parts  of  the  plough,  as  viewed  by  a  perfon 
ftanding  ftraight  before  it.  ABDC  is  the  unploughed 
ground,  and  WB  the  coulter,  kneed  in  Small's  manner. 
FGKB  is  the  feaion  of  the  plough  (or  rather  of  the 
■whole  fpace  through  which  the  plough  has  pa{re4,  for 
no  part  of  the  plough  has  this  feftion).  HOFE  is  the 
feftion  of  a  flice,  pufhed  afide  and  turned  ovef,  fo  as  to 
lean  on  the  next.  HE  is  that  fide  of  the  flice  which 
formerly  lay  on  KB.  EF  is  the  fide  cut  off  by  the 
coulter;  and  FO  is  the  upper  or  graffy  fide.^  The  low- 
er corners  are  fuppofed  to  be  a  Uttle  bruifed  inwards,  as 
muft  generally  happen. 

The  fod  is  pufhed  9  inches  to  the  right  hand,  and  it 
leans  with  its  grafly  fide  on  the  preceding  furrow,  in  an 
angle  of  about  50  degrees.  In  this  pofition  the  grafs 
is  turned  down  fo  as  to  rot ;  and  there  is  a  hollow  left 
below  to  allow  the  rain  water  to  run  freely  off,  and  to 
receive  the  earth  as  it  crumbles  down  by  the  weather : 
and  if  the  harrow  is  dragged  acrofs  thefe  ridges,  it  dif- 
tributes  along  the  furface  the  mould  which  was  former- 
ly at  the  bottom.  'The  fod  has  got  a  twift  of  130  de- 
grees :  but  it  is  evident,  that  after  it  has  been  turned 
90  degrees,  or  even  a  little  before  this,  it  is  ready  to 
fall  over  of  itfelf.  It  is  fufficient  therefore  that  it  be 
turned  90  degrees  when  the  heel  of  the  wreft  has  reach- 
ed it,  and  the  remainder  of  the  twift  is  given  to  it  by 
the  wing  or  flap  of  the  mould-board.  This,  then,  dic- 
tates to  us  the  manner  of  applying  the  inftrument. 

Divide  the  edge  DE  (fig.  7.)  of  the  wreft,  or  of  a 
lath  nailed  on  it,  into  90  equal  parts,  and  continue  the 
divifions  backwards  to  G  in  the  fame  Hne  to  1 30,  Num- 
ber the  divifions  backwards  from  the  point  of  the  fock  j 
Uien  place  the  protraftor  on  the  edge  of  the  wreft,  with 
the  point  B  of  fig.  5.  at  the  90th  divifion  (fig.  7.) ;  that 
is,  juft  at  the  heel,  with  the  ftock  under  the  wreft,  and 
the  ftile  raifed  to  90',  and  prefs  it  home  to  the  joint, 
fo  that  the  ftock  may  be  fquare  to  the  edge,  and  then 
the  ftile  will  be  in  the  pofition  fuMng  that  part'of  the 
mould-board.  In  like  manner  Aide  the  ftock  forward 
to  the  80th  divifion,  and  lower  the  ftyle  to  80°,  and  it 
will  have  the  pofition  which  fuits  that  part  of  the  moulds 
board.  In  the  fame  way  Aide  it  forward  to  70,  60,  50, 
&c.  and  lower  the  ftile  to  70°,  6o\  50°,  &c.  and  we 
ftiall  have  the  pofition  for  thefe  feveral  paits  of  the 
mould  board;  and  thus  it  may  be  formed  to .  the  veiy 
point  of  the  fock,  becaufe  the  ftraight  edge  of  the  wreft 
may  be  continued  fo  far.  A  block  cf  wood  may  be 
hewed  to  fit  thefe  feveral  psfitiens- of  the  protraftor 
ftile ;  and  this,  when  placed  with  its  ftraight  edge  on 
the  outer  line  of  the  wreft,  atid  cut  away  behind  in  the 
land-fide  plane,  will  be  the  exaft  fliape  of  the  plough- 
wedge.  It  would,  rife  up  indeed  into  a  tall  piece  of 
Angular  fliape,  gradually  tapering  down  to  the  point  of 
the  fock ;  but  when  cut  off  parallel  to  the  ground,  at 
the  height  of  about  12  inches,  it  will  .form  the  mbuld- 
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board,  tjid  front  or  edge  of  the  flieath,  and  the  whole 
back  of  the  fock  except  the  feather,  which  is  an  extra- 
neous piece.  The  wing  or  flap  of  the  mould-board  is 
formed  in  the  fame  manner,  bf  Aiding  the  ftock  of  the 
protraftor  to  1 00,  1 10,  1 20,  130,  and  opening  the 
ftile  to  100%  110°,  120",  130°.  This  will  extend  the 
top  of  the  mould-board  to  about  22  or  23  inches  ;  but 
the  lower  part  of  the  wing  muft  be  cut  away,  becaufe 
it  would  pufh  the  fod  too  far  afide  after  it  has  ^ot  tJie 
proper  twift.  The  form  of  this  part  fhould  be  fuch  as 
would  exaftly  apply  itfelf  to  a  plank  fet  at  the  het.  of 
the  wreft,  parallel  to  the  land-fide  of  the  head,  and  leas- 
ing outward  40  degrees.  This  will  be  very  nearly"  the 
cafe  if  it  be  made  a  fweep  fimilar  to  the  edge  of  the 
flieath.  Fig.  8.  is  a  refemblance  of  the  furface  of  the' 
mould-board  ;  AD  being  the  edge  of  the  flieath,  E  the 
heel  of  the  wreft,  and  EEC  the  wing  or  flap.  Whea 
cut  through  in  a  perpendicular  direction,  the  feftion  is 
hollow  ;  if  cut  horizontally  it  is  convex  ;  and  if  in  the 
direftion  CE,  making  an  angle  of  74°  with  ED,  it  is 
ftraight.  If  the  protraftor  be  fet  on  it  at  D,  and  gra- 
dually  flidden  backwards,  the  mould-board  will  gradually 
open  the  ftile,  and  the  ftile  will  ikim  its  whole  furface 
without  any  vacuity  between  them. 

This  form  is  given  to  the  mould-board  on  the  autho- 
rity of  the  fuppofition  that  the  fum  of  the  refiftances 
arifing  from  weight  and  tenacity  remains  pretty  con- 
ftant  in  its  whole  length.  This  cannot  be  affirmed  with 
confidence  in  any  cafe,  and  is  by  no  means  true  in  all. 
In  ftiff  clay  foils  the  effefts  of  tenacity  prevail,  and  in 
light  or  crumbling  foils  the  weight  is  the  chief  refift- 
ance.  The  advantage  of  this  mode  of  conftruftion  is, 
that  it  can  be  adapted  to  any  foil.  If  the  difficulty  of 
cutting  and  raifing  the  fod  is  much  greater  than  that 
of  flioving  it  afide  and  turning  it  over,  we  have  only  to 
make  the  rife  and  twift  more  gentle  towards  the  point 
^f  the  fock,  and  more  rapid  as  we  advance  ;  and  it  is 
eafy  to  do  this  according  to  any  law  of  acceleration  that 
we  pleafe.  Thus,  inftead  of  dividing  the  edge  of  the 
wreft  DE  {fig.  9-)  continued  to  G  into  130  parts, 
draw  a  hne  G^  perpendicular  to  it,  and  draw  fomc 
cui-ve  Hne  D^  convex  toward  'DG,  and  divide  this  into 
equal  parts  in  the  points  10,  20,  30,  40,  &c.  ;  and  then 
draw  perpendiculars  to  the  wreft  edge,  cutting  it  in  lo, 
20,  50.,  40,  &c.  and  apply  the  protraftor  to  thefe  point*. 
It  is  evident  that  the  divifions  of  the  weft  hne  are  big- 
ger at  D,  and  grow  gradually  lefs  towards  G ;  and 
therefore,  becaufe  each  has  10^  more  twift  than  the 
preceding,  the  twift  will  be  more  rapid  as  it  approaches 
the  end  of  the  mould-board.  This  curve  may  be  cho- 
fen  fo  as  to  produce  any  law  of  acceleration.  On  the 
contrary,  we  produce  a  retarded  or  diminifhed  twift  by 
making  tlie  curve  ooncave  towards  DG,  as  repreiented 
by  the  dotted  curve. 

The  mathematical  reader  will  obferve,  that  tliis  con- 
ftruftion  aims  at  regulating^the  twift.  round  the  line  of 
the  wreft  ED.  This  does  not  produce  precifely  the 
fame  regulation  round  the  line  FD,  which  is  the  line  of 
the  plough's  motion,  and  of  the  fod's  pofition  before  it 
is  ploughed  over.  The  difference,  however,  is  not  worth 
attending  to  in  a  matter  fo  little  fufceptible  of  precifion. 
But  the  twift  round  the  hne.FE>  may  be  regulated  ac- 
cording to  any  law  by  this  inftrument  witli  equal  faci- 
lity. Inftead  of  placing  the  ftock  of  the  prctraAcn- 
fquare  with  the 'edge  of  the  wreft,  it  may  be  placed 
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fquarc  v  ith  the  land- fide  of  the  plougb.  To  do  tins » 
•  Aaw  a  line  BL  (fig.  5.  2.)  acrofs  tlie  ftock  from 
tiic  point  B,  making  the  angle  LBC  16%  and  put  a 
hi'afs  pin  at  L,  making  a  hole  in  the  ftyle  that  it  may 
not  be  prevented  from  folding  down.  Then  in  iifing 
t!ie  inllrimient  let  the  points  B  and  L  reft,  againit.  the 
edge  of  the  wreft,  and  proceed  as  direfted. 

A  ftill  greater  variety  of  forms,  and  accommodation 
to  particular  views,  with  the  fame  general  dependence 
on  principle,  will  be  procured  by  giving  the  rod  BA  a 
motion  round  B  in  the  plane  of  the  ftile,  fo  as  to  form  a 
ftile  of  a  variable  angle. 

A  tool  may  even  be  conftrufted  in  which  the  rod  B A 
might  be  a  cutting  knife :  and  the  whole  may  be  led 
along  by  a  fcrew,  while  this  knife  turns  round  accord- 
ing to  any  law,  and  would  gradually  pare  away  the 
tt^ould-board  to  the  proper  form. 

Thus  have  we  reduced  the  fafhioning  the  operative 
"^art  of  the  plough  to  a  rule  which  is  certain.  We  do 
not  mean  by  this,  that  a  mould-board  made  according  to 
the  maxim  now  given  will  make  the  heft  pofilble  plough  ; 
but  we  have  given  a  rule  by  which  this  part  of  the 
plough  can  be  made  unequivocally  of  a  certain  quality  by 
every  workman,  whatever  this  quality  may  be,  and  this 
without  being  obliged  to  copy.  No  defcription  of  any 
curve  mould-board  to  be  met  with  in  books  ha6  this  ad- 
vantage ;  and  we  fay  that  this  rule  is  capable  of  any 
fyftematic  variation,  either  with  refpeft  to  the  width 
of  furrow,  or  the  quantity  or  variation  of  its  twift.  We 
have  therefore  put  it  in  the  power  of  any  intelligent 
perfon  to  make  fuch  gradual  and  progreflive  changes  as 
may  ferve  to  bring  this  moft  ufeful  of  all  inftruments  to 
perfeftion.  The  angle  of  the  head  and  wreft,  and  the 
curve  for  dividing  the  wreft  line,  can  always  be  exprefled 
in  writing,  and  the  improvements  communicated  to  the 
public  at  large. 

After  this  defcription  of  the  working  parts  of  a 
plough,  arul  direftions  for  giving  it  the  moft  effeftive 
form,  it  will  not  be  improper  to  confider  a  little  its 
mode  of  aftion,  with  the  view  of  attaining  a  more  di- 
ftinft  conception  of  what  is  done  by  the  ploughman  and 
the  cattle^  and  to  direft  him  in  his  procedure. 

Returning  again  to  the  wedge  (fig.  i.),  we  fee  that 
it  is  prefTed  down  at  the  point  D,  and  as  far  back  along 
the  mould-board  as  its  furface  continues  to  look  upward, 
that  is,  all  the  way  to  the  heel  of  the  wreft.  Behind 
this,  the  perpendicular  feclions  of  the  mould-board  over- 
hang, and  look  downward  ;  and  here,  while  prefling 
down  the  fod,  the  plough  is  prefled  upwards.  Thefe 
two  preflures  tend  to  twift  the  plough  round  a  tranf- 
verfe  line  fomewhere  between  the  heel  and  the  point. 
The  plough  therefore  tends  to  rife  at  the  heel,  and  to 
fan  its  point  deeper  into  the  ground.  Upon  tlie  whole, 
the  prefTure  downwards  is  much  greater  than  the  upward 
preffure.  It  is  exerted  over  a  much  greater  fpace,  and 
is  greater  in  moft  parts  of  that  fpace.  Behind,  very 
little  down^.yard  preiTure  is  neceflary,  the  fod  being 
ready  to  fall  down  of  itfelf,  and  only  requiring  a  gentle 
touch  to  lay  it  in  a  proper  pofition. 

In  like  manner  the  plough  is  prefiTed  backward  by 
the  refiftance  made  to  the  coulter  and  fock,  and  part  of 
the  refiftance  made  to  the  floping  fide  of  the  mould- 
board  :  and  it  is  preffed  to  the  left  by  the  other  part  of 
ih^  preffure  «n  the  fock  and  mould-board*  , 
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All  thefe  prepares  mnft  be  balanced  by  the  joint  ac-  I 
tion  of  the  cattle,  the  refiftance  of  the  bottom,  and  the  ~~ 
refiftance  of  the  firm  ground  on  the  left  hand  or  iand- 
fide. 

It  is  the  action  of  the  cattle,  exerted  on  that  point 
to  which  .  they  are  attached,  which  produces  all  thefe 
preilures.  It  is  demonftrated  by  the  piinciples  of  me- 
chanics, that  this  force  muft  not  only  be  equal  to  the 
mean  or  compound  force  of  thefe  refilling  preftures,  but 
muft  alfo  be  in  the  oppofite  direftion. 

It  is  further  demonftrated,  that  if  a  body  be  dragged 
through  any  refitting  fubftance  by  a  force  ading  on  any 
point  G,  and  in  any  direftion  whatever  GH,  and  really 
moves  uniformly  in  that  d'reftion,  the  force  exerted  ex- 
aftly  balances  the  refiftances  which  it  excites,  both  as 
to  quantity  and  direftion  :  And  if  the  body  advances 
without  turning  round  the  point  by  which  it  is  drag- 
ged, the  refiftances  on  one  fide  of  this  point  are  in  equi- 
lihrio  with  thofe  on  the  oppofite  fide. 

And,  laftly,  it  is  demonftrated,  that  when  this  equi- 
librium is  obtained,  it  is  indifferent  to  what  point  in  the 
line  GH  the  force  is  apphcd.  Therefore,  in  fig.  3. 
n®  I.  the  force  afting  in  the  direftion  HO  may  either 
be  applied  to  the  point  of  the  beam  H,  or  to  the 
point  N  of  the  coulter,  or  to  the  point  O  of  the  fock. 

When  therefore  a  plough  advances  lleadily,  requi- 
ring no  effort  of  the  ploughman  to  direct  it,  if  the  Hne 
of  draught  OM  (fig.  10.)  be  produced  backwards  to 
the  point  G  of  the  mould-board,  that  point  is  the  place 
round  which  all  the  refiftances  balance  each  other.  This 
point  may  be  called  the  caiire  0/  rtjijlana  and  the  centre 
of  a  Si  on. 

It  would  be  of  importance  to  determine  this  point 
by  principle ;  but  this  can  hardly  be  done  with  preci- 
fion  even  in  a  plough  of  a  known  form  :  and  it  is  im- 
polfible  to  do  it  in  general  for  all  ploughs,  becaufe  it  is 
different  in  each.  It  even  varies  in  any  plough  by 
every  variation  of  the  proportion  between  the  weight 
and  the  cohefion  of  the  fod.  We  fee  how  it  can  be 
found  experimentally  in  any  given  uniform  fod,  viz.  by 
producing  backwards  the  hne  of  draught.  Then,  if  the 
draught-rope,  inftead  of  being  fixed  to  the  muzzle  of 
the  beam,  were  fixed  to  tlris  point,  and  if  it  were  pull- 
ed in  the  fame  dirtftion,  the  plough  would  continue  to 
perform  its  work  without  any  afliftance  from  the  plough- 
man, while  the  fod  continued  uniform.  But  the  fmall- 
eft  inequality  of  fod  would  derange  the  plough  fo  as  to 
make  it  go  entirely  out  of  its  path.  Should  the  re- 
fiftances between  G  and  D  prevail,  the  plough  would 
go  deeper,  which  would  increafe  th>-  refiftances  on  that 
fide  where  they  already  exceed,  and  the  plough  would 
run  ftill  deeper.  Should  the  refiftances  behind  G  pre- 
vail, the  heel  would  be  prefled  down,  and  the  point 
would  rife,  which  wouid  ftill  farther  deftroy  the  equili; 
brium,  and,  producing  a  greater  deviation  from  -the 
right  path,  would  quickly  throw  the  plough  out  of  the 
ground. 

For  thefe  reafons  we  muft  not  think  of  attaching  the 
draught  to  the  centre  of  refiftance  ;  but  muft  contrive  a 
point  of  draught  fuch  as  fiiall  reftore  the  plough  to  its 
proper  pofition  when  it  has  been  driven  out  of  it  by  any 
obftru£lion. 

The  muzzle  or  end  of  the  beam  is  a  point  which  wiH  Muzz 
completely  fuit  our  pui-pofe.    for  fuppoie  that  the  re-  '^^^  ^ 
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Maa^e  on  the  Back  of  the  feck  has  prevailed,  and  the 
plough  ,MNFD  (fig.  lo.)  has  taken  the  pofition  m  n  fd 
reprefented  by  the  dotted  lines,  the  draught  line  GMO 
is  brought  down  into  the  pofition  gmn,  diverging  a  h'ttle 
from  GMO,  and  meeting  the  mould-ljoard  in  a  point 
g  confiderably  before  G.  By  this  means  the  refiftances 
on  the  hinder  fide  of  g  are  increafed,  and  thofe  before  it 
are  diminifhed,  and  the  plough  quickly  regains  its  for- 
mer position. 

From  thefc  dbfervations  it  rs  plain,  that  whatever  is 
t.the  fituation  of  the  centre  of  refiftance,  the  point  of 
draught  may  be  fo  chofen  that  the  aftion  of  the  cattle 
fliall  be  direiftly  oppofed  to  the  refiftance  of  the  ground, 
and  that  moreover  the  plough  fhall  have  no  tendency 
either  to  go  deeper  or  to  run  out.  This  is  the  ufe  of 
the  apparatus  at  the  point  of  the  beam  called  the 
muzzle,  reprefented  at  H  (fig- 3-)  It  turns  round,  a 
bolt  i  through  the  beam,  and  can  be  ftopped  at  any 
height  by  another  pin  k  put  through  the  holes  in  the 
ai"ch/w.  A  figure  is  given  of  the  muzzle  immediately 
below,  as  it  appears  when  looking  down  on  it.  The 
eye  to  which  the  draught^rope  is  hooked  is  fpread  out 
feorizontally,  as  fhown  by  HK,  and  has  feveral  notches 
O  in  it,  to  either  of  which  the  hook  can  be  applied» 
This  ferves  to  counteraft  any  occafional  tendency  which 
the  plough  may  have  to  the  right  or  left. 

When  the  plough  goes  on  fteadily,  without  any  ef- 
fort of  the  ploughman,  it  is  faid  to  be  in  trim,  and  to 
fwim  fair ;  the  prefliire  before  and  behind  the  centre  of 
a£lion  being  in  equilibrio  with  each  other.  In  oi-der  to 
learn  whether  a  plough  will  be  in  this  manner  under  ma- 
nagenient,  hook  the  draught-rope  as  high  as  pofiible. 
In  this  ftate  the  plough  fliould  have  a  continual  ten- 
dency to  rife  at  the  heel,  and  even  to  run  a  little  into 
the  ground.  Then  hook  the  rope  as  low  as  pofltble. 
The  plough  fhouW  now  prefs  hard  on  the  furrow  with 
the  heel,  and  have  fome  tendency  to  run  out  of  the 
ground.  If  both  thefe  are  obferved,  the  plough  is  pro- 
perly conftrnfted  in  this  refpeft  ;  if  not,  it  mxift  be  al- 
tered, either  by  changing  the  pofition  of  the  fock  or 
that  of  the  beam.  Lowering  the  end  of  the  beam  will 
correft  the  tendency  of  the  plough  to  go  deeper;  the 
-raifing  the  point  of  the  fock  will  aUo  have  the  fame  ef- 
feft.  But  it  is  of  confiderable  importance  not  to  take 
the  point  of  the  fock  out  of  the  plane  of  the  fod,  and 
it  is  much  better  to  make  the  alteration  by  the  beam* 
The  flope  of  the  coulter  has  a  confiderable  effe6l,  but 
it  cannot  be  placed  very  far  fiom  the  inclination  of  45° 
avithout  the  rifle  of  choaking  the  plough  by  driving  the 
roots  and  ftones  before  it.  It  is  of  great  confequence 
to  have  the  coulter  fit  exactly  in  the  direftion  of  the 
plough's  motion  ;  if  it  is  in  any  other  direftion,  it  will 
powerfully  twift  the  plough  into  its  own  track.  As 
it  muft  be  fixed  in  the  middle  of  the  beam's  thicknrfs 
to  have  ftrength,  it  is  removed  a  little  from  the  plane 
of  the  land-fide,  aiid  it  was  ihe  ufual  praftice  to  point 
it  to  the  left  below  to  compenfate  for  this  ;  but  this  by 
'DO  means  removes  the  difpofition  to  twift,  and  it  ex- 
^ofes  to  the  rifle  of  catching  a  ftone  between  its  point 
and  that  of  the  fock,  which  muft  now  be  drjven  for- 
ward through  the  finn  ground  at  a  great' expence  of  la- 
bour to  the  cattle.  Mr  Small  has  veiy  ingenioufly  re- 
medied this  by  giving  the  coulter  a  fhoit  knee  to  the 
left  immediately  below  the  beam,  and  thus  pointing  it 
■^ownwar(is  in  the  plumb  of  the  land-fide.    See  fig.  6. 
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It  is  not  \^Ithout  its  ufe  to  know  the  abfolute  fb»cc  P^o"g*^^■ 

neceflary  for  tilling  the  ground.  This  has  been  fre- 
quently  meafured  with  a  fpring  fteel-yard.  One  of 
Small's  ploughs,  worked  by  two  horfes,  and  employed 
in  breaking  up  ftiff  land  which  had  been  ploughed  ber 
fore  winter,  and  much  confolidated  by  the  rains,  re- 
quired a  force  of  3  60  lbs.  avoirdupois^  atid  we  may  ftat(; 
this  as  the  ordinary  rate  of  fuch  work  ;  but  moderately 
firm  fod,  under  good  culture,  requires  at  a  medium  320 
lbs. 

As  we  wifll  to  embrace  every  opportunity  of  ren- 
deling  this  work  ufeful  to  the  public,  we  ftiall  conclude 
this  article  with  an  account  of  a  plough  which  has  juft 
now  been  recommended  to  public  notice  by  the  Scc^s 
Highland  Society  as  extremely  proper  for  a  hilly  coun- 
try. The  inventor,  the  Rev.  Alexander  Campbell  mi- 
nifter  at  Kilcalmonell  in  Argyleftiire,  was  honoured  with 
the  Society's  gold  medal,  value  L.  25.  sj 

A,  the  fock  (fig.  II.);  the  land-fide  of.  which  fup-fJie  Ar. 
plies  the  place  of  the  coulter,  and  the  fole  of  it  ferves  ^7'*^!^''  * 
for  a  feather;  it  is  18  inches  long,  and  is  made  of  a  ° 
plate  of  iron  12  inches  broad  when  finifhed,  and  fome- 
what  under  half  an  inch  thick. — B,  the  head ;  to  be 
made  of  iron  in  a  triangular  form,  4  inches  broad  by  2 
inches  at  the  thickeft  part.  There  are  5  inches  of  the 
head  fixed  in  the  fock. — C,  the  beam,  4  inches  thick 
by  5  inches  deep,  gradually  tapered  thinner;  the  length 
6  feet.: — ^^E,  tlie  fheath,  muft  be  of  the  fame  tliicknefs 
with  the  beam  above  and  the  head  below,  and  is  five 
inches  broad.  An  iron  fcrew-bolt  eonnefts  the  beam 
and  head  behind  the  flieath. — F,  the  handles  are  it 
made  that  the  flope  of  the  mould-board,  which  is  fixed 
to  one  of  them,  may  be  the  longer  and  more  gradual. 
They  are  5  feet  8  inches  long,  and  2. feet  4  inches  afun* 
der  at  the  ends. — G,  the  mould-board,  coufifts  of  7 
rounded  fticks  2  inches  ill  diameter ;  the  covert  of  them 
is  in  the  plane  of  the  fole,  the  reft  in  fuccefllon  clofe  to 
each  other  above  it..  This  makes  the  mould-board  1 4 
inches  broad.  To  prevent  any  eart|i  from  getting  over 
the  mould-board,  a  thin  dale  4  or  5  inches  broad  is  fixed 
above  it.  The  mould-board,  land-fide,  and  fole  of  the 
plough,  are  clad  with  iron* — The  length  is  20  inches  : 
this  added  to  1 8  inches,  the  length  of  the  fock,  makes 
the  length  from  point  to  heel  3  feet  2  inches.— The 
muzzle  or  bridle  OPH  is  alfo  of  a  more  convenient  and 
better  conftruftlon  than  thofe  commonly  in  ufe.  By 
means  of  the  fcrew-plns  at  L  and  M  different  degrees 
of  land  may  be  given  to  the  plough ;  the  iron  rod  L>H 
being  thereby  moved  fidewiie  in  the  focket  LN,  and 
up  and  down  by  OP.  The  rod  is  30  inches  long,  one 
broad,  and  half  an  inch  thick.  It  is  hooked  into  a 
fcrew-bok  at  H.  Two  inches  of  the  rod  projcft  at  N, 
in  the  form  of  an  eye,  before  the  muzzle,  to  receive  th|e 
hook  of  the  crofs-tree. 

The  advantages  of  this  plough  are  faid  to  be  :  It  is 
not  fo  liable  to  be  interrupted  or  turned  oat  of  its  courfe 
by  ftone«,  roots,  &c.  as  other  ploughs  are ;  nor  does  it 
dip  fo  deep  as  to  be  hable  to  be  broken  by  large  ftones 
or  flags.  The  motion  of  the  muzzle  is  alio  thought  an 
improvement.  Another  advantage  it  has  over  other 
ploughs  is,  its  not  being  fo  liable  to  be  choaked  up  by 
ftubble,  &c.  This  we  luiderftand  to  be  its  chief  excellent 
•cy,  and  an  obje£l  much  defired  in  the  conftruftion  of 
%ie  pk)Ugh.  •  LTpon  the  whole,  we  are  infonned  that 
this  plough  is  ligbter,.  lefs  expenfive,  and  lefs  liable  to 
K  3  ■  ■  go 


drill. 

r  44. 

Objeftions 
to  its  con- 
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go  out  of  trim  than  the  ordinary  plough,  and  that  with 
it  two  horfes  can  plough  land  which  require  four  witli 
,  any  other  plough. 

Such  are  (aid  to  be  the  advantages  of  this  conftruc- 
tlon ;  but  we  cannot  help  expreffing  our  apprehenfion 
that  the  uniting  the  coulter  and  feather  at  the  point  of 
the  fock  will  expofe  the  plough  to  great  rilks  of  being 
put  out  of  order.  When  the  upright  edge  ftnkes  a 
ftone  obliquely,  efpecially  on  the  land-fide,  it  muft  be 
violently  twifted  round  the  point  of  the  head ;  and,  ha- 
ving but  a  moderate  thicknefs  at  this  part,  may  be 
broken  or  permanently  twifted.  The  plough  will  then 
be  continu^y  running  out  of  its  direftion  :  and  we  ap- 
prehend that  this  defeft  cannot  be  amended  without  ta- 
king off  the  fock  and  putting  it  in  the  fire.  When  a 
coulter  is  bent  by  the  fame  caufe,  the  ploughman  can 
either  redify  it  by  altering  the  wedging,  or  he  can 
ftraighten  it  in  the  field ;  and  it  muft  be  obferved,  that 
the  plough  oppofes  much  lefs  refiftance  to  the  derange- 
ment of  this  fort  of  coulter  than  of  the  common  one. 
In  the  common  coulter  the  ftrain  does  not  fo  much  tend 
to  twift  the  plough  round  the  line  of  its  motion,  as  to 
prefs  it  wholly  to  landward.  The  refiftance  to  this  is 
great ;  but  a  very  moderate  force  wiU  twift  it  round  its 
line  of  motion.  In  either  cafe,  if  the  blow  be  given  in 
that  point  of  the  coulter  where  the  draught  line  crofles 
it,  there  will  be  no  twift  of  the  whole  plough,  but  the 
point  of  the  plough  will  be  forced  horizontally  to  or 
from  the  land.  When  the  blow  is  out  of  this  line,  the 
ftrain  tends  to  twift  the  beam  or  the  plough.  Expe- 
rience will  determine  which  of  the  two  is  the  moft  ha- 
zardous. Thefe  ploughs  are  made  by  Thomas  Lind- 
fay,  Abbeyhill,  Edinburgh,  and  models  are  to  be  feen 
in  the  hall  of  the  Highland  Society. 

PLOUGH-drill.  See  Drill  foivingy  and  Agricul- 
ture, p.  318  r  and  Plate  VII.  and  2d  Plate  VII. 
In  the  Gentleman*"s  Magazine,  for  July  1793,  p.  602, 
Mr  Wickins  of  Pondhead  Lodge,  New  Foreft,  gives 
an  account  of  a  fimplified  drill-plough  invented  by  hun- 
felf.  Its  importance  is  increafed,  he  thinks,  by  the 
cheapnefs  and  eafy  conftruaion  of  it,  becaufe  it  can  be 
ufed  upon  a  fmall  fcale  by  a  fingle  man,  and  upon  a 
larger  fcale  by  two  men,  or  a  man  and  boy  ;  fo  that  the 
inconvenience  fuffered  by  horfes  trampling  the  ground, 
&c.  is  hereby  avoided.  To  the  drill  for  fowing  is  occa- 
'fionally  annexed  a  blade  for  hoeing  between  the  rows  : 
**  the  good  effeds  of  which  (fays  Mr  Wickins)  are 
no  lefs  obvious  from  its  nurturing  the  growth  of  the 
corn,  and  producing  collateral  fiioots  from  the  applica- 
tion of  frelh  foil,  but  alio  from  its  affording  the  means 
of  extirpating  the  weeds  which  are  fo  obnoxious  to  it." 
He  informs  us  likewife,  that  his  fingk  hand-drlU  hath 
been  feen  and  approved  by  the  Bath  Society  ;  and  they 
have  in  confequence  been  pleafed  to  vote  him  an  honor 
rary  aad  correfponding  member.  Since  that  time,  how- 
ever, he  fays,  he  has  very  materially  improved  and  fini- 
plified  it.  Mr  WIcklns's  defcriptioa  of  his  invention  13 
far  from  being  accurate ;  and  the  drawing,  of  which 
there  is  an  engraving  in  the  fame  magazine,  w^as  taken 
when  his  machine  was  in  its  infant  and  lefs  improved 
ftate.  He  promifes,  however,  further  information  in 
the  Gentleman's  Magazine,  and  he  offers  more  particu- 
hrs  to  fuch  agricultural  people  as  ftiall  defire  it.  We 
are  far  from  decidedly  thinking  that  this  plough-drill  % 
a  real  improvement,  or  that  it  ever  will  come  to  be  real- 
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ly  and  generally  ufeful.  We  have  feen  fo  many  of  thefe  Plougli 
and  fuch  like  improvements  make  a  great  noife  for  a  I!' 
while,  and  then  fall  into  negledtj  without  having  ever 
come  into  ufe,  as  makes  us  fhy  In  forming  opini,ons  re- 
fpefting  the  utility  of  thofe  inftruments  which  are  fo 
often  and  fo  boldly  obtruded  on  the  world  as  the  tie  plus 
ultrr.  of  Improvements  in  their  feveral  fpheres.  We  think 
it  our  duty,  however,  to  give  every  attempt  at  improve- 
ment, efpecially  in  the  ufeful  arts,  all  the  juftice  in  our 
power ;  and,  on  this  account.  It  has  always  been  our 
cuftom  to  lay  before  our  readers  fuch  claims  to  :t  as 
have  occurred  In  the  coui-fe  of  our  work,  whether  thofe 
claims  appeared  to  ourfelves  to  be  juft  or  not. 

PLOUGHMAN,  the  perfonwho  guides  the  plough 
in  the  operation  of  tilling. 

PLOUGHING,  in  agriculture,  the  turning  up  the 
earth  with  a  plough.    See  Agriculture,,  Part  I L 

f'if^'"'  .         .  ... 

PLOVER,  in  ornithology,  a  fpecies  of  Chara* 

drius. 

Thefe  birds  ufually  fly  in  exceedingly  large  flocks  in 
the  places  they  frequent;  people  talk  of  2- ,ood  of 
30,000  being  feen  in  a  flock.  They  generally  come  to 
us  in  September,  and  leave  us  about  the  end  of  March. 
In  cold  weather  they  are  found  very  commonly  on  lands 
lying  near  the  fea  in  queft  of  food ;  but  In  thaws  and 
open  feafons  they  go  higher  up- in  the  country. 

They  love  to  feed  on  ploughed  lands,  but  never  re- 
main long  at  a  time  on  them,  for  they  ai"e  vtry  cleanly 
in  their  nature  j  and  the  dirt  which  lodges  on  their 
beaks  and  feet  give  them  fo  much  uneafinefs,  that  they 
fly  to  the  neareft  water  to  wafh  themfelves.  When  they 
rooft,  they  do  not  go  to  trees  or  hedges ;  but  fit  fquat- 
ting  on  the  ground  like  ducks  or  geefe,  far  from  trees 
or  hedges,  when  the  weather  is  calm ;  but  when  it  is 
ftormy,  they  often  get  under  fhelter.  In  wet  weather 
they  do  not  fleep  in  the  night  at  but  run  about  pick- 
ing up  the  worms  as  they  crawl  out  of  the  ground;  du- 
ring this  feeding  they  are  continually  making  a  fmall 
cry,  that  ferves  to  keep  them  together;  and  In  the  morn- 
ing they  take  flight.  If  in  their  flight  they  fpy  any 
others  on  the  ground,  they  call  them  up  ;  and  if  they 
refufe  to  come,  the  w^ole  body  defcends  to  fee  what 
food  there  Is  In  the  place  that  detains  them. 

Plovers  are  very  eafily  taken  at  the  time  of  their  firS: 
coming  over,  when  they  have  not  got  any  other  birds 
mixed  among  tliem  j  but  when  they  afterwards  pick  up 
the  teal  and  other  Ihy  birds  among  them,  it  becomes 
more  dilfi.cult.  The  beft  feafon  for  taking  them  is  la 
Oftober,  efpecially  in  the  beginning  of  that,  months: 
after  this  they  grow  timorous,  and  are  not  eafily  taken 
agala  till  March,  which  is  the  time  of  their  couphng. 
The  fevereft  frofts  are  not  the  beft  feafon  for  taking  them 
in  neft,  but  variable  weather  does  better.  The  nortli- 
weft  wind  Is  found  difadvantageous  to  the  taking  of 
them  ;  and  in  general,  great  regard  is  to  be  paid  to  the 
courfe  of  the  wind  In  the  fetting  of  the  nets.  All  fea- 
fowl  fly  againft  the  wind  when  the  land  lies  that  way  ; 
and  tlie  Aets  for  taking  tliem  are  therefore  t,o  he  placed 
in  a  proper  dIre<Stion  accordingly. 

PLOWDEN  (Edmund),  ferjeant  at  law,  was  the 
Con  of  Humphrey  Plowden  of  Plowden  in  Shropfhire, 
of  an  ancient  and  genteel  fanaily.  He  ^vas  firft  a  flu- 
dent  of  the  univerfity  of  Cambridge,  where  he  fpeyt 
three  years  in  the  ftudy  of  philefophy  and  medicine. 

He 
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He  then  remoTcd  to  Oxford,  where,  having  continued 
his  former  ftudies  about  four  years  more,  in  1552  he 
was  admitted  to  the  praftice  of  phyfic  and  furgery : 
but  probably  finding  the  praftice  of  the  art  of  heaUng 
lefs  agreeable  than  the  ftudy,  he  entered  hlmfclf  of  the 
Middle  Temple,  and  began  to  read  law.  Wood  fays, 
that  in  1557  he  was  fummer  reader  to  that  fociety,  and 
Lent-reader  three  years  after,  being  then  ferjeant  and 
oracle  of  the  law.  He  died  in  the  year  1584,  aged  67  ; 
and  was  buried  in  the  Temple-church,  near  the  north- 
wall,  at  the  eaft  end  of  the  choir.  He  married  the 
daughter  of  William  Sheldon  of  Boley  in  Worcefter- 
fhire  ;  by  whom  he  had  a  foil,  who  died  foon  after  his 
father.  He  wrote,  i.  Commentaries  or  Reports  of  di- 
vers Cafes,  &c.  in  the  reigns  of  King  Edw.  VI.  Queen 
Mary,  and  Queen  Elizabeth;  London,  1571,  78,  99, 
161.^,  &c.  Written  in  the  old  Norman  language.  2. 
Queries,  or  a  Moot-book  of  cafes,  &c.  tranflated,  me- 
thodized, and  enlarged,  by  H.  B.  of  Lincoln's-Inn ; 
Lond.  1662,  8vo. 

PLUCHE  (Antony),  born  at  Rheims  in  1688, 
merited  by  his  engaging  manners  and  proficiency  in  the 
belles-lettres  the  appointment  of  humanift  in  the  univer- 
fity  of  that  city.  Two  years  after  he  obtained  the  pro- 
feffor  of  rhetoric's  chair,  and  was  admitted  into  holy 
orders.    The  biftop  of  Laon  (Clermont)  informed  of 
his  talents,  offered  him  the  direaion  of  the  college  of 
his  epifcopal  city.    By  his  induftry  and  fuperior  know- 
ledge, a  proper  order  and  fubordination  foon  took  place 
in  it ;  but  fome  particular  opinions  refpefting  the  affairs 
of  the  time  diiturbed  his  tranquillity,  and  obliged  him  to^ 
quit  his  office.  The  intendant  of  Rouen,  at  the  requeft' 
of  the  celebrated  Rollin,  entrutted  him  with  the  educa- 
tion of  his  fon.    Abbe  Pluche  having  filled  that  place 
with  fuccefs  and  great  honour  to  himfelf,  left  Rouen 
and  went  to  Paris,  where,  by  the  patronage  of  fome  li- 
teraiy  friends  and  his  own  excellent  writings,  he  acqui- 
red a  very  diftinguilhed  reputation  for  learning.  He 
publiflied,  I.  Le  Spedacle  de  la  Nature  (Nature  Difplay- 
ed),  in  9  vols  in  i2mo.    This  work,  which  is  equally 
inftruftlve  and  f entertaining,  is  written  with  perfpi- 
cuity  and  elegance  ;  but  the  form  of  dialogue  which  he 
adopted  has  "drawn  him  into  the  faalt  of  being  rather 
too  prolix.     The  fpeakers,  who  are  the  Prior,  the 
Count,  and  Countefs,  are  not  diftingiiifhed  by  any  ftri- 
king  feature  ;  but  they  have  all  the  common  charafter, 
which  is  tolerably  pleafing,  not  excepting  even  that  of 
the  little  chevalier  De  Breuil,  who  is,  however,  a  mei-e 
fcholar.    This  is  the  opinion  which  Abbe  Desfontaines 
has  formed  of  this  work.    Though  the  author  has  gi- 
ven the  converfations  a  pretty  ingenious  turn,  and  even 
fome  vivacity,  yet  they  now  and  then  fall  into  the  tone 
of  the  college.    2.  H'tjloire  du  Ctel,  or  Hiftory  of  the 
Heavens,  in  2  vols  in  1 2mo.    In  this  performance  we 
find  two  parts  alnwft  independent  of  one  another.  The 
firll  contains  fome  learned  inquiries  into  the  orl^n  of 
the  poetic  heavens.   It  ifr  nearly  a  complete  mythology, 
founded  upon  ideas  which  are  new  and  ingenious.  Tlie 
fecond  is  the  hiftory  of  the  opinions  given  by  philofo- 
phers  refpefting  the  formation  of  the  world.    The  au- 
thor fhows  the  inutility,  the  inconftancy^  and  uncertain- 
ty, of  the  moft  efteemed  fyftems  ;  and  concludes  with 
pointing  out  the  excellence  and  fublime  fimplicity  of 
^he  Mofaic  account.    Befides  a  noble  and  welUturntd 
expreffion,  we  find  in  it  an  erudition  which  does  not 


[  77  ] 


P   L  U 


fatigue  the  mind.  As  to  the  foundation  of  the  fy^em 
explained  in  the  firfb  part,  though  it  appears  extremely 
plaufible,  we  will  not  take  upon  us  to  fay  how  far  it  is 
true  :  Voltaire  called  it  Fable  du  Cie!,  or  a  Fable  of  the 
Heavens.  3.  De  Linguarum  artifcio;  a  work  which  he 
tranflated  with  this  title.  La  Mecanique  des  Langues^  in 
l2mo.  In  this  treatife  he  propofes  a  ftiort  and  eafy 
method  of  learning  languages,  which  is  by  the  ufe  of 
tranflations  inftead  of  themes  or  exercifes;.  and  we  mult- 
admit  his  refleftions  on  that  fubjedl  are  both  judicious 
and  well  expreffed.  4.  Harmony  of  the  Pfalms  and  the 
Gofpel,  or  a  Tcanflatian  of  the  Pfalms  and  Hymns  of 
the  Church,  with  Notes  relative  to  the  Vulgate,  the 
Septuagint,  and  Hebrew  Text,  printed  at  Paris  in 
1764,  in  i2mo.  In  1749,  Abbe  Pluche  retired  to  Va- 
renne  St  Maure,  where  he  gave  himfelf  up  entirely  to 
devotion  and  ftudy.  Having  become  fo  deaf  that  he 
could  not  hear  without  the  help  of  a  trumpet,  the  ca- 
pital afforded  him  very  little  entertainment.  It  was  in 
this  retreat  that  he  died  of  an  apoplexy  on  the  20th  of 
November  1761,  at  the  age  of  73  years.  He  poflelfed 
thofe  qualities  which  form  the  fcholar,  the  honeft  man, 
and  the  Chriftian  :  temperate  in  his  meals,  true  to  his 
word,  an  affedlionate  pajrent,  a  fenfible  friend,  and  a  hu- 
mane philofopher  ; ,  be  gave  lefTons  of  virtue  in  his  life  as 
well  as  in  his  writings^  His  fubmiffion  to  all  the  dog- 
mas of  religion  was  very  great.  Some  Deifts  having 
been  furprifed  that,  in  matters  of  faith,  he  fhould  think- 
and.  Ipeak.  like  the  vulgtjr,  his  anfwerwas,  *'  I  glory  in 
doing  fo :  It  is  infinitely  more  rational  to  believe  the 
word  of  God,  than  to  follow  the  glirrmiering  lights  of  a 
reafon  which  is  limited  and  fubjeft  to  error." 

PLUG,-  certain  pieces  of  timber,  formed  like  the.  - 
fri'itum  of  a  cone,  and  ufed  to  ftop  the  haufe-holes  and 
the  breaches  made  in  the  body  of  a  fhip  by  cannon- 
balls  ;  the  former  of  which  are  called  hau/e-plugs  y  and, 
the  latter  fiot  plugs y  which  are  formed  of  various  fizes  - 
in  proportion  to  the  holes  made  by  the  different  fizes  of 
(hot,  which  may  penetrate  the  (hip's  fides  or  bottom  in 
battle ;  accordingly  they  are  always  ready  for  this  purpofe. 

PLUKENET  (Leonard),  a  phyfician  who  flourifli- 
ed  in  the  reign  of  King  Charles  II.  was  one  of  the  moflr  . 
excellent  and  laborious  botanifts  of  that  or  any  other 
age.    He  u'as  author  of  the  Phytographla  Plucenetiana, 
the  Almagtjlicum  Br'ttannicuniy  and  other  works  of  the 
like  kind,  on  which  he  fpent  the  greateft  part  of  his 
life  and  fortune.    His  Phytography  is  mentioned  with 
the  higheft  encomiums  In  the  PhilofophicalTranfaftions- 
for  February  1696-7.    His  Opera  Boiannica,  with  cutSj 
were  printed  at  London  in  6  vols  folio,  in  1720. 
PLUM-TREE,  in  botany.    See  Prunus. 
PLUMAGE,  the  feathers  which  ferve  birds  for  a 
covering.    See  Ornithology,  p.  506. 

PLUMB-LINE,  among  artificers,  denotes  aperpendi-^ 
cular  to  the  horizon  ;  fo  called,  l>€ing  commonly  e- 
refted  by  means  of  a  plummet. 

PLUMBAGO,  lead-wort;  a  genus  of  the  mono- 
gynia  order,  belonging  to  the  pentandria  clafs  of  plants. 
There  are  four  fpecies  ;  the  moft  remarkable  of  which 
are  the  Europsea  and  Zcylonica.  The  firft  grows  na- 
turally in  the  fouthern  pp.  ts  of  Europe,  and  has  a  per- 
ennicJ  root  ftrlking  deep  in  the  grmmd.  There  are 
many  flender  channelled  ftalks,  about  three  feet  high, 
terminated  by  tufts  of  fniall  funnel-fhaped  flowers,  of  a 
blue  or  white  colour..-  The  fecond  g_rows  naturally  ia 
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belli  liie  ladies.  The  upper  part  of  tlic  Aalk  and  em- 
paicmcot  are  covered  with  a  glutinous  juice,  which 
catches  the  fmall  fiies  that  h'ght  upon  it.  Tiie  former 
fpecies  ivS  propagated  by  parting  the  rootsj  and  by  feeds; 
but  the  latter  is  too  tender  to  thrive  in  the  open  air  in 
this  country, 

PuiMBAGo.    See  Black-Lf.AD. 

PLUMBERY,  the  art  of  calling  and  working  lead, 
artd  ufmg  it  in  building. 

As  thii  metal  melts  foon  and  xvith  little  heat,  it  is 
<?afy  to  caft  it  into  figures  of  any  kind,  by  running  it 
into  moulds  of  brafs,  clay,  plafter,  &c.  But  the  chief 
Ci.rti<:le  in  plumbery  is  (hects  and  pipes  of  lead  ;  and  as 
tliefe  make  the  bafis  01  the  plumber's  work,  we  fhaU 
here  give  the  procefs  of  making  them. 

In  ca.i\i)ng  Jiieet'/ead,  a  tabk  or  mould  is  made  ufe  of, 
which  confifts  of  large  pieces  of  wood  well  jointed,  and 
bound  with  bars  of  iron  at  the  ends  ;  on  the  fides  of 
which  rnns  a  frame  confifting  of  a  ledge  or  border  of 
wood,  three  inches  thick  and  four  inches  high  from  the 
mould,  called  the  Jharpt :  The  Ordinary  width  of  the 
mould,  within  thefe  Qi^rps,  \%  from  four  to  five  feet ; 
and  Its  length  is  16,  17,  or  i8  feet.  This  fhould  be 
fomething  longer  than  the  flieets  are  intended  to  be,  in 
t)rder  that  the  end  where  the  metal  runs  off  from  the 
mould  fhay  be  cut  off,  becaufe  it  is  commonly  thin  or 
tmeven,  or  ragged  at  the  end.  It  muft  Hand  very  even 
or  level  in  breadth,  and  fomething  falling  from  the  end 
in  which  the  metal  is  poured  in,  viz.  about  an  inch  or 
art  inch  and  a  half  in  the  length  of  16  or  1 7  Feet  or 
more,  according  to  the  thinnefs  of  the  flieets  wanted  ; 
for  the  thinner  tlie  fiicct,  the  more  dechvity  the  mould 
Ihould  have.  At  the  upper  end  of  the  mould  ftands 
the  pan,  which  is  a  concave  triangular  prifm,  compofed 
of  two  planks  nailed  together  at  right  angles,  and  two 
.triangular  pieces  fitted  in  between  them  at  the  ends. 
The  length  of  this  pan  is  the  whole  breadth  of  the 
mould  in  which  the  fheets  are  caft ;  it  ftands  with  its 
bottom,  which  is  a  fharp  edge,  on  a  form  at  the  end  of 
the  mould,  leaning  with  one  fide  againft  it ;  and  on  the 
oppofite  fide  is  a  handle  to  lift  it  up  by,  to  pour  out 
the  melted  lead ;  and  on  that  fide  of  the  pan  next  the 
iiiould  are  two  iron-hooks  to  take  hold  of  the  mould, 
and  prevent  the  pan  from  flipping  while  the  melted 
lead  is  pouring  out  of  it  into  the  mould.  This  pan  is 
lined  on  the  infide  with  moiftened  fand,  to  prevent  it 
from  being  fired  by  the  hot  metal.  The  mould  is  alfo 
fpread  over,  about  two  inches  thick,  with  fand  fifted 
iind  moiftened,  which  is  rendered  perfeftly  level  by  mo- 
\  ing  over  it  a  piece  of  wood  called  a  Jlrike^  and  fntooth- 
ing  it  over  with  a  fmoothing  plane,  which  is  a  plate  of 
pollfhed  brafs,  about  one-fourth  -of  an  inch  thick  and 
nine  inches  fquare,  turned  up  on  all  the  four  edges,  and 
with  a  handle  fitted  on  to  the  upper  or  concave  fide. 
The  fard  being  thus  fmoothed,  it  is  fit  for  cafting  fheets 
of  lead  :  but  if  they  would  caft  a  ciftern,  they  meafure 
out  the  bignefs  of  the  four  fides  ;  and  having  taken  the 
dimeiifions  of  the  front  or  fore -part,  make  mouldings  by 
j)relfing  long  flips  of  wood,  which  contain  the  fame 
mouldings,  into  the  level  fand ;  and  form  the  figured  6f 
birds,  beatts,  &c.  by  prefling  in  the  fame  manner  leaden 
figures  upon  it,  and  then  taking  them  off,  and  at  the 
fame  time  fmoothing  the  furface  where  any  of  tlie  fand 
is  raifed  up  by  making  thefe  impreffions  upon  it.  The 
reft  of  the  operation  is  the  ixcs\^  in  cafting  either  cifteras 


or  plain  fiioets  of  lead.  But  before  wc  proceed  to  meri-  Pl'-iml; 
tion  the  manner  in  which  that  is  performed,  it  will  be  ""^ 
neceffary  to  give  a  more  particular  defcription  of  the 
Jlrike,  The  ftrike,  then,  is  a  piece  of  board  about  five 
inches  broad,  and  fomething  longer  dian'the  breadth  of 
the  moidd  on  the  infide  ;  and  at  each  end  is  cut  a  notch 
about  two  inches  deep,  fo  that  when  it  is  ufed  it  rides 
upon  the  ftiarps  with  tliofe  notches.  Before  they  be- 
gin to  caft,  the  ftrike  is  made  ready  ty  tacking  on  two 
pieces  of  an  old  hat  on  the  notches,  or  by  Hipping. a 
cafe  of  leather  over  each  end,  in  order  to  raife  the  un- 
der fide  about  one-eiglrfh  of  an  inch  or  fomething  more- 
above,  the  fand,  according  as  they  would  have  the  flieet 
to  be  in  thicknefs  ;  then  they  tallow  the  under  edge  of 
the  ftrike,  and  lay  it  acrofs  the  mould.  The  lead  being 
melted,  it  is  put  into  the  pan  with  ladles,  in  which, 
when  there  is  a  fufficient  quantity  for  the  prefent  pur- 
pofe,  the  fcum  of  the  metal  is  fwept  off  with  a  piece  of 
board  to  the  edge  of  the  pan,  letting  it  fettle  on  the 
land,  which  is  by  this  means  prevented  from  falhng  in- 
to the  mould  at  the  pouring  out  of  the  metal.  When 
the  lead  is  cool  enough,  which  muft  be  regulated  ac- 
cording to  the  thicknefs  of  the  fheets  wanted,  and  is- 
known  by  its  beginning  to  ftand  with  a  fhell  or  wall  on 
the  fand  round  the  pan,  two  men  take  the  pan  by  the 
handle,  or  elfe  one  of  them  lifts  it  by  the  bar  and  chain 
fixed  to  a  beam  in  the  ceiling,  and  pour  it  into  the 
mould,  while  another  man  ftands  ready  with  the  ftrike, 
and,  as  foon  as  they  have  done  pouring  in  the  metal,- 
puts  on  the  mould,  fweeps  the  lead  forward,  and  draws 
the  overplus  into  a  trough  prepared  to  receive  it.  The 
ftieets  being  thus  caft,  nothing  remains  but  to  roll  them 
up  or  cut  them  into  any  meafure  wanted :  but  if  it  be 
a  ciftern,  it  is  bent  into  four  fides,  fo  that  the  two'  ends 
may  join  the  back,  where  they  are  foldered  together ; 
after  which  the  bottom  is  foldered  up. 

The  method  of  cajling  pipes  nvilhout  foiJering,  To  make 
thefe  pipes  they  have  a  kind  of  little  mill,  with  arms  or 
levers  to  turn  it  withal.  The  moulds  are  of  brafs,  and 
confift  of  two  pieces,  which  open  and  ftiut  by  means  of 
hooks  and  hinges,  their  inward  caliber  or  diameter  be- 
ing according  to  the  fize  of  the  pipe,  ufually  two  feet 
and  a  half.  In  the  middle  is  placed  a  core  or  round 
piece  of  brafs  or  iron,  fomewhat  longer  than  the  mould, 
and  of  the  thicknefs  of  the  inward  diameter  of  the  pipe. 
This  core  is  paffed  through  two  copper  rundles,  one  at 
each  end  of  the  mould,  which  they  ferve  to  clofe  ;  and 
to  thefe  is  joined  a  Httle  copper  tube  about  two  inches 
long,  and  of  the  thicknefs  the  leaden  pipe  is  intended 
to  be  of.  By  means  of  thefe  tubes,  the  core  is  retain- 
ed  in  the  middle  of  the  cavity  of  the  mould.  The  core 
being  in  the  mould,  v/ith  the  rundles  at  its  two  ends, 
and  the  lead  melted  in  the  furnace,  they  take  it  up  in 
a  ladle,  and  pour  it  into  the  mould  by  a  httle  aperture 
at  one  end,  made  in  the  form  of  a  funnel.  When  the 
mould  is  full,  they  pafs  a  hook  into  the  end  of  the 
core,  asd,  turning  the  mill,  draw  it  out ;  and  then 
opening  the  mould,  take  out  the  pipe.  If  they  defire 
to  have  the  pipe  lengthened,  they  put  one  end  of  it  in 
the  lower  end  of  the  mould,  and  pafs  the  end  of  the 
core  into  it ;  then  Ihut  the  mould  again,  and  apply  its 
rundle  and  tube  as  before,  the  pipe  juft  caft  ferving  for 
a  rundle,  &c.  at  the  other  end.  Things  being  thus  re- 
placed, they  pour  in  frefh  metal,  and  repeat  the  opera- 
tion till  tliey  have  got  a  pipe  of  the  kng!h  required. 


P    L  U 


bum  For  making'  pipes  of  flieet-Iead,  the  plumbers  have 
mine  cylinders,  of  the  length  and  thicknefs  required; 

^  and  on  thefe  they  form  their  pipes  by  wrapping  the 
fliect  around  them,  and  foldering  up  the  edges  all  along 
them. 

The  lead  which  lines  the  Chincfe  tea-boxes  is  reduced 
to  a  thinnefs  which  we  are  informed  European  plumbers 
cannot  imitate.  The  following  account  of  the  procefs 
by  which  the  plates  are  formed  was  communicated  ta 
a  writer  in  the  Gentleman's  Magazine  by  an  intelligent 
mate  of  an  Eaft  Indiaman.  The  caller  fits  by  a  pot  con- 
«  taining  the  melted  metal ;  and  has  two  large  ftones,  the 
under  one  fixed,  the  upper  moveable,  diredly  before  him. 
He  raifes  the  upper  ftone  by  preffing  his  foot  upon  the 
fide  of  it,  and  with  an  iron  ladle  pours  into  the  opening 
a  proper  quantity  of  the  fluid  metal.  He  then  imme- 
diately lets  fall  the  upper  ftone,  and  by  that  means  forms 
the  lead  into  a  thin  irregular  plate,  which  is  afterwards 
cut  into  a  proper  ftiape.  The  furfaces  of  the  ftones,  where 
they  touch  each  other,  are  exaftly  ground  together. 

PLUMBUM,  LEAD.    See  Lead. 

Plvmbvm  Corveuiriy  a  combination  of  lead  with  the 
TOarine  acid.    See  Chemistry,  n"  812. 

PLUME,  in  botany,  the  bud  or  germ.  See  Gem- 
ma. 

PLUMIER  (Charles),  a  learned  Minim,  born  at 
Marfeilles,  and  one  of  the  moft  able  botanifts  of  the 
1 7th  century.  He  was  inftrufted  by  the  famous  Maig- 
nan,  who  taught  him  mathematics,  turnery,  the  art  of 
making  fpedacles,  burning-glaffes,  microfcopes,  and 
other  works.  He  at  length  went  to  Rome  to  perfeft 
Jiimfclf  in  his  ftudies,  and  there  applied  himfelf  entirely 
to  botany  under  a  Ikilful  Italian.  At  his  return  to 
Provence,  he  fettled  in  the  convent  at  Bomes,  a  mari- 
time place  near  Hieres,  where  he  had  the  conveniency 
of  making  difcoveries  in  the  fields  with  refpeft  to  fim- 
ples.  He  was  fome  time  after  fent  by  the  French  king- 
to  America,  to  bring  from  thence  fuch  plants  as  might 
be  of  fervice  in  medicine.  He  made  three  diff"erent 
voyages  to  the  Antilles,  and  ftopped  at  the  idand  of 
St  Domingo.  The  king  honoured  him  with  a  pen- 
fion  ;  and  he  at  laft  fettled  at  Paris.  However,  at  the 
defire  of  M.  Fagon,  he  prepared  to  go  a  fourth  time  to 
America,  to  examine  the  tree  which  produces  the  Je- 
fuits  bark  ;  but  died  at  the  port  of  Santa  Maria,  near 
Cadiz,  m  1 706.  He  wrote  feveral  excellent  works;,  the 
principal  of  which  are,  i.  A  volume  of  the  Plants  in  the 
American  Iflands.  2.  A  Treatife  on  the  American 
Fern,  3.  The  Art  of  I'uniery  ;  a  curious  work  em- 
bellifhed  with  pJates. 

PLUMMET,  Yi.v^^-Ru>e,  or  Plumb  line,  an  inftru- 
mcnt  ufed  by  carpenters,  mafons,  &c.  in  order  to  judge 
whether  walls,  &c.  be  upright  planes,  horizontal,  or  the 
like.  It  is  thus  called  from  a.  piece  of  lead,,  faftened' 
to  the  end  of  a  chord,  which  ufually  conftitutes  this  in- 
ftrument.  Sometimes  the  firing  defcends  along  a  wood- 
en ruler,  &c.  raifed  perpendiculariy  on  another;  in  which 
cafe  it  becomes  a  level. 

PLUMMING,  among  miners,  is  the  method  of  ufing 
a  mine-dial,  in  order  to  know  the  exaft  place  of  the 
work  where  to  fink  down  an  air-ftiaft,  or  to  bring  an 
adit  to  the  work,  or  to  know  vvhich  way  the  load  in- 
clines when  any  flexure  happens  in  it. 

It  is  performed  in  this  manner;  A  fl<Ilful  perfon  with 
an  aMaat,  and  with  pen,  ink,  and  paper,  and  a  long 


[  79  ] 


P   L  V 


line,  and  a  fun-dial,  after  his  guefs  of  the  place  abo\'e 
ground,  defcends  into  the  adit  or  work,  and  there 
fattens  one  end  of  the  line  to  fome  fixed  thing  in  it  ; 
then  the  incited  needle  is  let  to  reft,  and  the  exaft  point 
where  it  refts  is  marked  with  a  pen  :  he  then  goes  on 
farther  in  the  Hne  ftill  faftened,  and  at  the  i>ext  flexure 
of  the  adit  he  makes  a  mjrrk  on  the  line  by  a  knot  or 
otherwife  :  and  then  letting  down  the  dial  again,  he 
there  Hkewife  notes  down  that  point  at  which  the  needle 
ftands  in  this  fecond  pofition.  In  this  manner  he  pjo-, 
ceeds,  from  turning  to  turning,  marking  down  the 
points,  and  marking  the  line,  till  he  comes  to  the  in- 
tended place  :  this  done,  he  afcends  and  begins  to  work 
on  the  furface  of  the  earth  what  he  did  in  the  adit, 
bringing  the  firft  knot  in  the  line  to  fuch  a  place  whei-e 
the  mark  of  the  place  of  the  needle  will  again  anfwer 
its  pointing,  and  continues  this  till  he  come  to  the 
defired  place  above  ground,  which  is  certain  to  be  per- 
pendicular ovdr  the  part  of  the  mine  into  which  the  air- 
Ihaft  is  to  be  funk. 

PLUMOSE,  fomething  formed  in  the  manner  of  a; 
feather,  with  a  ftem  and  fibres  ifliiing  from  it  on  eacli 
fide  ;  fuch  are  the  antennas  of  certain  moths,  butterflies,  ^ 

&G. 

PLURAL,  in  grammar,  an.  epithet  applied  to  that 
number  of  nouns  and  verbs  which  is  ufed  when  we  fpeak 
of  more  than  on.e  thing.    See  Grammar. 

PLURALITY,  a  difcrete  quantity,  confifting  of 
two  or  a  greater  number  of  the  fame  ki«d  :  thus  we 
fay,  a  plurality  of  gods,  &c.  See  the  arricle  Astro- 
nomy, n**  157.  for  the  arguments  both  for  and  againft  a' 
plurality  of  worlds. 

Plurality  of  Beneficcsy  or  Livlti^fy  Is  where  the  fame 
clerk  is  pofieiTed  of  two  or  more  fpiritual  prefennents, 
with  cure  of  fouls.    See  Benefice. 

The  fmallnefs  of  fome  benefices  firft  gave  rife  to  plu- 
ralities ;  for  an  ecclefiaftic,  unable  to  fubfift  on  a  fingle 
one,  was  allowed  to  hold  two ;  and  at  Itngth  the  num- 
ber increafed  without  bounds.  A  remedy  was  attempt- 
ed for  this  abufe  at  the  council  of  Lateran  under  Alex^. 
ander  III.  and  Innocent  III.  in  the  year  1211;,  when 
the  holding  more  than  one  benefice  was  forbid  by  a  ca- 
non under  the  penalty  of  deprivation  ;  but  the  fame 
canon  granting  the  pope  a  power  to  difpenfe  with  it  ia 
favour  of  perfons  of  dittlnguiftied  merit,  the  prohibition, 
became  almoft  ufelefs.  They  were  alfo  rei4rained  by 
ftatute  21  Hen.  VIII,  cap,  13.  v/hicH  enafts,  that  if 
any  peifon  having  orcc  benefice  with  cure  of  fouls,  of 
the  yearly  value  of  81,  or  above  (in  the  king's  books), 
accept  any  other  with  cure  of  fouls,  the  firft  fliall  be- 
ad) udged  in  law  to  be  void,  &c.  though  the  fame  fta- 
tute provides  for  difpenfation  in  certain  cafes. 

In  England,  in  order  to  procure  a  difpenfation,  the 
prefentee  muft  obtain  of  the  blftiop,  in  whofe  diocefe 
the  livings  are,  two  certificates  of  the  values  in  the  king's 
books,  and  the  reputed  values  and  diftance  ;  one  for  the 
archbiftiop,  and  the  other  for  the  lord-chancellor.  And 
if  the  livings  he  in  two  dioeefcs,  then  two  certificates 
of  the  fame  kind  are  to  be  obtained  from  each  bifljop. 
He  muft  alfo  ftiow  the  archbiftiop  his  prefentation  to. 
the  fecond  living  ;  and  bring  with  him  two  teftiir.onials; 
from  the  neighbo;iring  clergy  concerning  his  behaviour 
and  converfation,  one  for  the  archbiftiop  and  the  other 
for  the  lord-chancellor;  and  he  muft  alfo  fliow  the  arc!)- 
biihop  his  kttcrs  of  orders,,  and  a  certiiicate  of  his  fia- 
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ving  taken  the  degree  of  mafter  of  arts  at  tlie  leaft,  in  one 
of  the  univerfities  of  this  realm,  under  the  hand  of  the 
rcgifter.    And  if  he  be  not  doftor  or  bachelor  of  divi- 
nity, nor  doftor  nor  bachelor  of  law,  he  is  to  procure  a 
qualification  of  a  chaplain,  which  is  to  be  duly  regiftered 
in  the  faculty  office,  in  order  to  be  tendered  to  the 
archbifhop,  according  to  the  IbtUte.    And  if  he  hath 
taken  any  of  the  aforefaid  degn^es,  which  the  ftatute 
allows  as  qualifications,  he  is  to  procure  a  certificate 
thereof  as  already  mentioned,  and  to  fhow  the  fame  to 
the  archbifliop  ;  after  which  his  difpenfation  is  made 
ant  at  the  faculty  office,  where  he  gives  fecurity  accord- 
ing to  the  diredion  of  the  canon.    He  muft  then  re- 
,pair  to  the  lord-chancellor  for  confirmation  under  the 
■broad  feal ;  and  he  muft  apply  to  the  bifliop  of  the  dio- 
"Cefe  where  the  living  lies  for  his  admiflion  and  inftitu- 
tion.    By  the  feveral  ftamp  afts,  for  every  flciu,  or  pa- 
,per,  or  parchment,  &c.  on  which  any  difpenfation  to 
liold  two  ecclefiaftical  dignities  or  benefices,  or  a  dig- 
nity and  a  benefice,  (hall  be  engrofled  or  written,  there 
•  fhallbe  paid  a  treble  40  s.  ftamp  duty. 

We  have  alfo  a  regulation  in  regard  to  pluralities ; 
:  but  it  is  often  difpenfed  with :  for,  by  the  faculty  of 
difpenfation,  a  pluralift  is  requii-ed,  in  that  benefice  from 
which  he  fhall  happen  to  be  moft  abfent,  to  preach  13 
-  fermons  every  year,  and  to  exercife  hofpitality  for  two 
months  yearly. 

In  Germany  the  pope  grants  difpenfations  for  pofFef- 
•ling  a  plurality  of  benefices,  on  pretence  that  the  eccle- 
iialtical  princes  there  need  large  revenues  to  bear  up 
againft  the  Proteftant  princes* 

PLUS,  in  algebra,  a  charafter  marked  thus  +,  ufed 
for  the  fign  of  addition.  See  Algebra,  p.  400,  and 
NsGAiirE  Sine. 

PLUSH,  in  commerce,  &c.  a  kind  of  ftuff,  having 
a  fort  of  velvet  knap  or  (hag  on  ose  fide,  compofed  re- 
gularly of  a  woof  of  a  fingle  woollen  thread  and  a 
.double  warp  ;  the  one  wool,  of  two  threads  twifted  ; 
the  other  goats  or  camels  hair  j  though  there  are  fome 
.plufhes  entirely  of  worfted,  and  others  compofed  wholly 
©f  hair. 

PLUTARCH,  a  great  philofopher  and  hiftorian  of 
antiquity,  who  lived  from  the  reign  of  Claudius  to  that 
of  Hadrian,  was  bom  at  Chaeronea,  a  fmall  city  of  Boeo- 
tia  in  Greece.    Plutarch's  family  was  ancient  in  Chaero- 
jiea:  his  grandfather  Lamprias  was  eminent  for  his  learn- 
ing and  a  philofopher  ;  and  is  often  mentiofied  by  Plu- 
tarch in  his  writings,  as  is  alfo  his  father.  Plutarch 
W«s  initiated  early  in  ftudy,  to  which  he  was  naturally 
incUned  ;  and  was  placed  under  the  care  of  Ammonius, 
an  Egyptian,  who,  having  taught  philofophy  with  great 
reputation  at  Alexandria,  from  thence  travelled  into 
Greece,  and  fettled  at  Athens.    Under  this  mafter  he 
made  great  advances  in  knowledge;  and  hke  a  thorough 
philofopher,  more  apt  to  regard  things  than  words,  he 
purfued  this  knowledge  to  the  neglect  of  languages. 
The  Roman  language  at  that  time  was  ..not  only  the 
language  of  Rome,  but  of  Greece  alfp  :  and  much  more 
ufed  there  than  the  French  is  now  in  England.  Yet 
.he  v^as  fo  far  from  regarding  it  then,  that,  as  we  learn 
from  hiinfelf,  he  became  not  converfant  in  it  till  the 
declenfion  of  his  life  :  aild,  though  he  is  fuppofed  to 
have  refided  in  Rome  near  40  yeai-s.  at  diflcrcnt  times, 
.yet  he  never  feems  to  have  acquired  a  competent  (kill 
-  ^  it.    Bat  this  was  not  the  worft  :  he  did  not  culti- 


vate his  mother-tongue  with  any  great  exaftneis }  atid  Plutarcte 
hence  that  harfhnefs,  inequality,  and  obfcurity  in  hie  — v— 
ftyle,  which  has  fo  frequently  and  fo  juftly  been  com* 
plained  of. 

After  he  was  principled  and  grounded  by  Ammonius, 
having  an  infatiable  thirft  for  knowledge,  he  refolved  to 
tiaveh    Egypt  was  at  that  time,  as  formerly  it  had 
been,  famous  for  learning;  and  probably  the  myfteriouf- 
jpefs  of  their  doftrine  might  tempt  him,  as  it  had  tempt- 
'^ed  Pythagoras  and  others,  to  go  and  converfe  with  the 
priefthood  of  that  country.    Tliis  appears  to  have  been 
particularly  his  bufinefs,  by  his  trcatife  0/  I/it  and  Off' 
ris  :  in  which  he  fliows  himfelf  verfed  in  the  ancient 
theology  and  philofophy  of  the  wife  men.    From  E- 
gypt  he  returned  into  Greece  ;  and  vifitlng  in  his  way 
all  the  academies  and  fchools  of  the  philofophers,  ga* 
thered  from  them  many  of  thofe  obfervations  with  which 
he  has  abundantly  enriched  pofterity.    He  does  not 
feem  to  have  been  attached  to  any  particular  feft,  but 
culled  from  each  of  them  whatever  he  thought  exceU 
lent  and  worthy  to  be  regarded.    He  could,  not  bear 
the  paradoxes  of  the  Stoics,  but  yet  was  more  averfe 
from  the  impiety  of  the  Epicureans  :  in  many  things 
he  followed  Ariftotle  ;  but  his  favourites  were  Socrates 
and  Plato,  whofe  memory  he  revered  fo  highly,  that  he 
annually  celebrated  their  birth-days  with  much  folemnl- 
ty.    Befides  this,  he  applied  himfelf  with  extreme  di- 
ligence to  colleA  not  only  all  books  that  were  excellent 
in  their  kind,  but  alfo  all  the  fayings  and  obfervatione 
of  wife  men  which  he  had  heard  in  converfation  or  had 
received  from  others  by  tradition  ;  and  likewlfe  to  con- 
fult  the  records  and  public  inftruments  preferved  in 
cities  which  he  had  vifited  in  his  travels.    He  took  e 
particular  journey  to  Sparta,  to  fearch  the  archives  crf 
that  famous  commonwealth,  to  underftand  thoroughly 
the  model  of  their  ancient  government,  the  hiftory  of 
their  leglflators,  their  kings,  and  their  ephori ;  and  di- 
gefted  all  their  memorable  deeds  and  fayings  with  much 
care.    He  took  the  fame  methods  with  regard  to  many 
other  commonwealths ;  atid  thus  was  enabled  to  leave 
us  in  his  works  fuch  a  rich  cabinet  of  obfervation  upon 
men  and  manners,  as,  in  the  opinion  of  Montaigne  and 
Bayle,  have  rendered  him  the  meft  valuable  author  of 
antiquity. 

The  clrcumftances  of  Plutarch's  life  ate  not  known» 
and  therefore  cannot  be  related  with  any  exaftnefs.  Ac- 
cording to  the  learned  Fabricius,  he  was  born  under 
Claudius,  50  years  after  the  Chriftian  era.  He  was 
married  to  a  moft  amiable  woman  of  his  own  native 
town,  whofe  name,  according  to  the  probable  conjec- 
ture of  Rualdus,  was  Timoxena,  and  to  whofe  fenfe  and 
virtue  he  has  borne  the  moft  affeAIonate  teftimony  in 
his  moral  works.  He  had  feveral  children,  and  among 
them  two  fons  }  one  called  Plutarch  after  himfelf,  the 
other  Lamprias  in  memory  of  his  grandfather.  Lara* 
prias  was  he,  of  all  his  children,  who  fcems  to  have  In- 
herited his  father's  philofophy  ;  arid  to  him  we  owe  the 
table  or  catalogue  of  Plutarch's  Writings,  and  perhaps 
alfo  his  apophthegms.  He  had  a  nephew,  Sextus  Chae- 
roneus,  who  taught  the  learned  emperor  Marcus  Aure- 
lius  the  Greek  tongue>  and  was  much  honoured  by  him. 
Some  think,  that  the  critic  Longinus  was  of  his  family} 
and  Apuleius,  in  the  firft  book  of  his  Metamorphofes» 
affirms  himfelf  to  be  defcended  from  him. 

0.n  what  Qccafioo,  and  At  what  time  of  his  life,  he 
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t'4'--h  ^vcnt  ta  Rome,  how  long  he  lived  there,  ?Rd  when  he 
~"  finally  rctutneid  tu  his  own  countty,  are  all  uncertaiii. 
It  ia  probable,  that  the  fame  of  him  went  thither  before 
liim,  not  only  beca-ife  he  bad  publiraed  fcveral  of  his 
works,  but  becatife  immediately  upon  his  arrival,  as 
there  if;  re^Lfon  to  believe,  he  had  a  great  refoit  of  the 
Korean  nobility  to  hear  him:  for  he  tells  ns  himfelf, 
that  he  was  fo  tiiken  up  in  giving  left  iires  of  phiiofophy 
to  the,  great  men  of  Rome,  that  be  had  not  time  tQ 
^lake  himfelf  mafter  of  the  Latin  tongue,  which  is  one 
I'f  the  6i-ft  things  that  would  naturally  have  engaged 
his.  attention,  it  appeal's  that  he  was  fev-eral  times  at 
Rome  ;  and  perhaps  one  motive  to  his  inhabiting  there 
\v3s  the  intimacv  he  had  contrafked  in  fome  of  tliefe 
journeys  with  Sofiius  Scnecio,  a  great  and  worthy  man, 
v.'ho  had  been  four  times  conhd,  and  to  whom  Plutarch 
lias  dedicated  many  of  his  Uvea.  But  the  great  induce- 
ment which  carried  him  firit  to  Rome,  was  untloubt- 
tdly  that  which  hiid  carried  him  into  fo  many  other 
party  of  the  world  ;  namely,  to  make  obfervations  upon 
men  and  manners,  and  to  coUecl  materials  for  ^^'ritrng 
the  lives  of  the  Roman  worthies,  in  the  fame  manner  ai 
}je  had  already  written  thofe  of  the  Grecian  :  aitd  ac- 
vordinglv  he  not  onb,"  converfed  watb  all  the  living,  but 
fearehed  the  records  of  the  Capitol,  and  of  all  the  libra- 
ries. Not  but,  as  we  learn  from  SuId'As,  he  was  intvuft- 
«d  alfo  with  the  managei\umt  of  piiblic  affairs  in  the 
empire,  dm'ing  hta  relidervcc  in  the  metro]>alis.  '*  Plu- 
tarch (fciy.i  he)  hred  in  the  time  of  Trajan,  who  be- 
llowed (m  him  the  confular  ornaments,  and  alfo  caufed 
■Ml  edift  to  be  puifed,  that  the  magifl rates  or  officers  of 
lllyria  ihould  do  nuchino  in  that  province  without  his 
knowledge  and  apprQl)at;on.  '  ^ 

When  and  how  he  was  made  kiiown  to  Trajan  is 
likewife  imcertain  :  l;ut  it  i,^  generally  fuppofed  that 
Trajan,  a  private  man  wlien  Plutarch  lirrt  came  to 
lloine,  was,  among  other  nobility,  one  of  his  auditors. 
It'  is  alio  fuppofed,  that  this  wife  emjjeror  made  ufe  of 
liim  in  his  councils  ;  at  halt,  much  of  the  happinefs  of 
his  reign  has  been  im.puted  to  Plutarch.  I'abricius  af- 
ferts  that  he  was  Trajan's  preceptor,  and  that  he  was 
i-aift'd  to  the  confular  dignity  by  liim,  and  miwle  j)rociT- 
r  vtor  of  C)>  eece  in  his  old  age  by  tlie  empei-or  Adrian. 
Wc  are  equally  at  a  lofs  concerning  the  time  of  his 
abode  in  the  imperial  cit,- ;  w  hich,  ho wevar,  at  different 
1  imes,.  m  iH)t  iinagined  to  fall  much  flitjrt  of  40  years. 
The  defire  of  vifiting  his  native  country,  fo  natural  tt» 
iiU  men,  and  efpecially  whea  grov»tng  old,  prevailed 
■with  him  at  length  to  leave  It5.1y  :  and  at  his  return  he 
tvas  uuanimouily  ehofen  arcbon-^i>v  chief  magiitrate  of 
tlht'ronea,  and  not  loag  after  admitted  mta  the  num- 
btr  of  the  Ddphie  Apt>llo's  pritiis.  We  have  no  par- 
ticular -<»ccount  of  his  death,  either  as  to  the  manner  of 
it  or  the  year  ;  only  it  is  evident  that  he  lived,  and 
continued  his  liudies,  to  a  good  old  age.  The  moft 
proljable  eonjeflur'e  is  that  of  Fabricius,  who  feys  he 
died  in  the  fifth  year  of  Adrian  at  the  age  of  70. 

Kis  works  ha\  f  been  divided,  and  tliey  admit  of  a 
"pretty  equal  diviiion,  iiito  LIvfs  and  Morals:  the  ior- 
mer  of  which,  in  his  own  eitimaliun,  were  to  be  prefer- 
red as  jnore  noble  than  the  latter.  His  llyle,  as  we 
have  already  obferved,  has  been  excepted  to  v/ith  fome 
r&aiorh:  he  has  alfo  been  criticifed  for  fome  millakes  in 
Roman  antiquities,  aiid  for  a  little  partiality  to  the 
Orecke.  On  tlie  other  hand,  he  has  been  julUy  pralfed 
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for  the  coplouruefs  of  his  fine  fenfe  and  learning,  i*t>r 
Lis  integrity,  and  for  a  cprtain  a'r  ot  goodnefs  which  pi  , 
sppears  in  all  he  wrote.  Ilis  bufineis  v.  as  not  to  pleafe  .  -'-1 
the  ear,  but  to  inftriTft  and  charm  the  mind  ;  and  in 
this  none  ever  went  beyond  him.  Of  his  moral  wri- 
tings it  is  to  be  regretted  t!)at  v.  e  have  ;!o  riogant  Eng- 
hfh  tranflation.  Even  his-  Lives  were  chiefiy  known 
to.  the  Englifh  reader  bja  motley  and  miferable  vcrfion, 
till  a  new  one  executed  \yith  fidelity^  and  fpirit  was  pre- 
fer ted  to  the  public  by  the  I.anghornes  in  1770.  On 
the  whole,  it  is  to  be  wifhed  that  this  mott  amiable  mo- 
ralift  and  biographer  had  added  a  life  of  himfelf  to  thofc 
which  he  has  given  to  the  world  of  ethers,  as  the  par- 
ticulars which  other  writers  have  preferved  of  his  per* 
fon?l  hiftory  are  very  doubtful  and  impcj-ftft. 

PLUTO,  in  Pagan  worftiip,  the  king  of  the  infer- 
nal regions,  was  the  fon  of  Saturn  and  Ops,  and  the 
brother  of  Jupiter  and  Neptune.  This  deity  finding 
himielf  childlfis  and  unmarried,  mounted  his  chariot  to 
vifit  the  world  ;  and  arriving  in  Sicily,  fell  in  love  witli 
Profcrj>ine,  whom  he  faw  gathering  flowers  with  her 
companions  in  the  valley  of  Enna,  near  rno\mt  ^tna  ; 
\irhen,  forcing  her  into  his  chariot,  he  drove  her  to  the 
river  Chemarus,  througli  which  be  opened  himfelf  a 
paffage  back  to  the  rciilins  of  night.  See  Cerf, s  and 
Proserpine. 

Pluto  is  ufually  reprefented  in  an  ebony  chariot  dnnv:?  , 
by  foiT  black  horfes  ;  fomttimes^  holding  «  ieeptre,  t^> 
denote  his  power;  at  cithers,  a  waud,  with  which  he 
clnves  away  the  gholls  ;  and  at  others,  fome  ke}  s,  to 
fignify  that  he  had  th^;  keys  of  death.  Homer  obierves, 
that  his  helmet  had  the  quality  of  rendering  the  wearei- 
invihble,  and  that  Mine.va  borrowed  ir  in  oider  to  be 
concealed  from  Mars  when  Ihe  fouglit  againil  tl;e  Tro- 
jins.  l*liUto  w?.s  gvcritly  revered  both  bv  the  Greek; 
and  Ronran;;,  v.-Iio  er/cted  tempi'ei  ;'.nd  altars  to  him. 
To  rh;s  god  !::critices- were  offered  in  llie  night,  and  it 
WKS  not  lawtui  to  ofter  them  by  dav. 

PLUTUS,  in  Pagan  worfliip,  the  god  of  rie];es,  i> 
frequently  con-founded  with  Pluto.  He  was  reprefeuted 
'ds  appearing  lame  when  he  approached,  and  with  wing^ 
at  his  departure;  to  fhow  the  difficulty  of  am.aiTnig" 
wealth,  and  the  uncertainty  of  its  enjoyment.  He  w?s 
alfo  frequently  teprefented  blind,  to  fliow  tiiat  lie  often 
bellowed  his  favours  on  the  moil  unworthy,  aird  left  in 
neceffifs'  thofe  who  had  the  greiitrft  merit. 

PLUVLVLIS.    See  Chakadkius,  n^ 

PLUVIUS,  a  furname  of  Jupiter.  Pie  was  Irivoked 
by  that  name  am-ong  the  Romans  whenever  the  earti'i 
was  parched  up  by  continual  heat,  and  was  in  want  of 
refreihing  rains.  Pie  had  an  altar  in  the  temple  on  the 
capitok 

PLYERS-,  in  fortification,  denote  a  kind  of  b:il;mc-- 
ufed  in  railing  or  letting  down  a  draw-bridge.  They 
confei^  of  two  ti-mber  levers,  twice  as  long  as  the  bridge 
they  lift,  joined  together  by  other  timbers  framed  irt  the 
iWm  of  a  St  And;rev/'"s  crofs  to  coimterpoife  them. 
Tltey  are  fuj).ported  by  two  uptight  jarabs,  on  wliit  h 
they  fwing  ;  and  the  hridge  is  rrafctS  or  let  down  b\-* 
means  of  chains  joining  the  ends  cf  ilie  plyers  and 
bridg... 

PLYING,  in  tlie  fea  language,  th.e  tift  of  makiag-, 
or  endeavouring  to  m.ake,  a  progrefs  againil  tlie  direc- 
tion of  the  wind.    Plence  a  flrip  that  ndvar.c.s  wtll  in 
her  courfe  in  this  manner  of  failing,  is  faid  to  be  a  gootl 
L  p"')'"-"'"' 
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J^^wtK.  plycr.     See  the  articles  Beating,  Pitching,  and 
^  Tacking. 

PLYMOUTH,  a  town  of  Devonni  Ire,  in  England, 
about  215  miles  from  London,  ftands  between  the  rivers 
Plym  and  Tamar,  juft  before  they  fall  into  the  Britifh 
Channel.  From  a  mere  fifhing  village  it  has  become 
one  of  the  largell  towns  in  the  county ;  and  is  one  of 
the  chief  magazines  in  the  kingdom,  on  account  of  its 
port,  which  is  one  of  the  fafeft  in  England,  and  which 
is  fo  large  as  to  be  able  to  contain  1000  fall.  It  is  de- 
fended, by  feveral  different  fdrts,  mounting  altogether 
nearly  300  guns  ;  of  which  the  chief  is  the  Roy;d  Cita- 
del, erected  in  the  reign  of  Charles  IL  oppofite  to  St 
Nicholas  Ifland,  which  is  within  the  circuit  of  its  walls, 
and  contains  a  large  ftore-houfe  and  five  regular  baf- 
tit)ns.  In  time  of  war  the  outward-bound  convoys  gene- 
rally rendezvous  at  Plymouth,  and  homeward-bound 
fhips  generally  put  in  to  provide  pilots  up  the  Channel. 
It  is  alfo  a  great  place  of  refort  for  men  of  war  that  are 
wind-bound. 

The  m  ;uth  of  the  Tamar  is  called  Ham-Ooze,  and 
that  of  liJym  Catwater,  which  are  both  commanded  by 
the  caftle  on  St  Nicholas  Ifland.  About  two  miles  up 
the  mouth  of  the  Tamar  there  are  four  docks,  two  of 
which  were  built  in  the  reign  of  William  III.  one  wet 
and  the  other  dry,  and  two  w^hich  have  been  built  fmce. 
They  have  every  conveniency  for  building  or  repairing 
fhips,  and  oie  of  them  is  hewn  out  of  a  mine  of  flate 
and  lined  with  Portland  ftone.  This  town  enjoys  a 
pilchard  fifhery  of  confiderable  importance,  and  carries 
on  an  extenfive  trade  with  Newfoundland  and  the  Straits. 
There  is  a  cuftomhoufe  in  it ;  and  though  there  are  two 
churches  (and  befides  feveral  meeting-houfes),  yet  each 
church  has  fo  large  a  cure  of  fouls,  that  the  parifh  clerks 
were  till  very  lately  in  deacon's  orders,  to  enable  them 
to  perform  all  the  occafional  and  othei'  offices.  The 
feat-rents  are  given  to  the  poor.  The  lefturers  are 
chofen  every  three  years  by  the  corporation,  which  was 
conftituted  by,HeQry  VI.  and  confifts  of  a  mayor,  12 
aldermen,  and  24  common-council  men.  The  mayor 
is  elefted  by  a  jury  of  36  perfons,  chofen  by  four  others, 
two  of  whom  are  appointed  by  the  mayor  and  aldermen, 
and  the  other  two  by  the  common-council.  There  is 
alfo  a  recorder,  and  a  town-clerk,  wliofe  place  is  very 
profitable.  The  town  confifts  of  four  divlfions,  which 
were  anciently  governed  by  four  captains,  each  of  whom 
had  three  conftables  under  him.  It  is  well  fupplied 
with  frefh  water,  which  was  brought  from  the  diftance 
of  feven  miles,  by  Sir  Francis  l)rake  a  native  of  the 
(own.  The  toll  of  the  markets,  and  of  the  cotton, 
yam,  &c.  with  the  profit  of  the  miU,  which  is  very 
confiderable,  belongs  to  the  corporation,  as  do  the  re- 
venues of  the  (hambles,  which  are  farmed  out  for  the 
mayor's  kitchen.  There  is  a  charity-fchool  in  Plyraoath, 
four  hofpitals,  and  a  workhoufe,  in  all  which  100  poor 
children  are  clothed,  fed,  and  taught ;  and  there  are 
two  printing-houfes.  To  one  of  the  hofpitals  Colonel 
Jory  gave  a  charity  for  1 2  poor  widows,  as  he  did  a 
mace  wortK  120  I.  to  be  carried  before  the  mayor,  and 
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fix  good  bells,  valued  at  500 1,  to  Charles-Church,  fo  Plymm- 
called  frorft  our  kings  in  whofe  rei^nis  it  was  begun  and  i'^yit- 
finifhed.  In  the  entrance  of  the  bay  lies  the  famous 
■  Edyftone-rock,  which  is  covered  at  high-water,  and  ou 
which  the  ingenious  Mr  Winftanley  built  a  light-houfe, 
that  was  blown  down  in  the  terrible  hurricane  of  Nov. 
27th  1703,  and  himfelf,  with  others  that  were  with 
him  in  it,  never  more  heard  of.  However,  another  was 
erefted  in  the  room  of  it,  by  the  corporation  of  the 
Trinity-houfc,  in  purfuance  of  an  aft  of  the  5th  of 
Queen  Anne,  which  was  dtftroyed  by  an  accidental  fire 
Dec.  4th  1755,  but  rebuilt  in  1759:  which  aUb  was 
burnt  down,  and  rebuilt  in  the  year  1770.  In  the 
reign  of  Edward  III.  the  French  landed,  and  burnt 
part  of  the  town,  but  were  foon  repulfed  by  Hugh 
Courtenay  earl  of  Devon.  In  the  reign  of  Henry  iV, 
the  French  landed  here  again,  and  burnt  600  houfeo. 
Between  this  town  and  the  fea  is  a  hill  called  the  Haw, 
which  has  a  delightful  plain  on  the  top,  having  a  plea, 
fant  profpeft  all  round  it,  and  a  good  landmark  for  the 
ufe  of  mariners.  The  lift  of  pariiament-n^en  for  this 
borough,  formerly  divided  into  two  parts,  by  the  names 
of  Sutton-Vakortand  Sutton-Prior,  commences  the  26th 
of  Edward  I.  and  continues  to  the  14th  of  Edward  III. 
after  which  we  find  no  return  made  for  it  till  the  20th 
of  Henry  VI.  when  the  privilege  was  renewed.  On  the 
Haw  is  a  fort,  which  at  once  awes  the  town  and  defends 
the  harbour.  Here  is  a  ferry  over  the  Tamar,  called 
Crumwell  or  Crimble  Paffage,  the  weft  fide  of  which  is 
called  Weftone-Houfe,  and  is  in  Devonftiire,  though 
moft^  of  the  parifh  wherein  it  ftands  is  in  Cornwall.  In 
April  1759  the  parliament  granted  25,159  L  for  the 
better  fortifying  the  town  and  dock  of  Plymouth; 
which  was  vifited  by  George  III.  with  the  Queen,  &c. 
in  Auguft  1789.    N.  Lat.  50.  26.  W.  Long.  4.  15.  ' 

Plymouth,  in  New  England,  a  fea-port  town,  and 
capital  of  the  county  of  the  fame  name,  in  the  province 
of  Maffachufets  Bay,  in  North  America.  It  is  remark- 
able for  having  been  the  firft  fettlement  in  New  Eng- 
land, and  for  having  had  the  firft  place  of  worfhip.  It 
is  feated  at  the  fouth  end  of  Plymouth  Bay.  W.  Long, 
70.  10.  N.  Lat.  41.  58. 

PLYNTERIA,  a  Grecian  feftival  in  honour  of 
Aglauros,  or  rather  of  Minerva,  who  received  from  the 
daughter  of  Cecrops  the  name  of  Aglauros.  The  word  , 
is  derived  from  ^Awf.v,  /avare^  heca.uk  during  tfie  folem- 
nity  they  undrefTed  the  ftatue  of  the  goddefs  and  waftied 
it.  The  day  on  which  it  was  obfcrved  Was  looked  up- 
on as  unfortunate  and  inaufpicious ;  and  therefore  no 
perfon  was  permitted  to  appear  in  the  temples,  as  they 
were  purpofely  furrounded  with  ropes.  The  arrival  of 
Alcibiades  in  Athens  that  day  was  thought  very  unfor- 
tunate,  hut  the  fuccefs  that  ever  after  attended  him 
proved  it  to  be  otherwife.  It  was  cuftomary  at  this 
feftival  to  bear  in  proceffion  a  clufter  of  figs ;  which  in- 
timated the  progrefs  of  civilization  among  the  firft  in- 
habitants of  the  earth,  as  figs  ferved  them  for  food  after . 
they  had  found  a  diflike  for  acorns. 
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iruiitlrtn  npHIS  tcnn  is  reftnfted,  in  t?ie  prefent  habits  of 
the  term.  JL  our  language,  to  that  part  of  natural  philofophy 
W'hich  treats  of  the  mechanical  properties  of  elaftic 
fluids.  The  word,  in  its  original  meaning,  expreffes  a 
quality  of  air,  or  more  properly  of  breath.  Under  the 
article  Physics  we  obfened,  that  i»  a  great  number 
of  languages  the  temi  ufed  to  exprefs  breath  was  alfo 
one  of  the_  terms  ufed  to  exprefs  the  animating  principle, 
nay,  the  intelleftual  fubftance,  the  foul.  It  has  been 
perhaps  owing  to  fome  attention  to  this  chance  of  con- 
fufion  that  our  philofophers  have  appropriated  the  term 
Pneumatics  to  the  fcience  of  the  mechanical  proper- 
ties of  air,  and  Pneumatologv  to  the  fcience  of  the 
intellectual  phenomena  confequent  on  the  operations  or 
,  ^  affefticns  of  our  thinking  principle, 
cent  rf  We  have  extended  (on  the  authority  of  prefent  cuf- 
c  fcience  tom)  the  term  Pneumatics  to  the  ftiidy  of  the  me- 
chanical prope.rties  of  aU  elaftic  or  fenfibly  compreflible 
fiylds,  that  is,  of  fluids  whofe  elafticity  and  comprelfi- 
bility  become  an  interefting  objeft  of  our  attention  ;  as 
the  term  Hydrostatics  is  applied  to  the  ftudy  of  the 
mechanical  properties  of  fuch  bodies  as  intereft  us  by 
their  fluidity  or  liquidity  only,  or  whofe  elafticity  and 
compreffibility  are  not  familiar  or  interefting,  though 
not  lefs  real  or  general  than  in  the  cafe  of  air  and  all 
vapoui-s. 

^  J,.  ....v.  We  may  be  indulged  in  the  obfervation  by  the  bye, 
nit  to  the  that  there  is  no  precife  limit  to  the  different  clafles  of 
fcrent  natural  bodies  with  refpeft  to  their  mechanical  proper- 
ties. There  is  no  fuch  thing  as  a  bodv  perfeAly 
hard,  perfeftly  foft,  perfeftly  elaftic,  or  perfedly  in- 
compreflible.  All  bodies  have  fome  degree  of  elaftl- 
cfity  intermixed  with  fome  degree  of  duftLlity.  Wa- 
ter, mercury,  oil,  arc  compreflible ;  but  their  comprcfli- 
bility  need  not  be  attended  to  in  order  perfectly  to  un- 
derftand  the  phenomena  confequent  on  their  materiality, 
fluidity,  and  gravity.  But  if  we  negled  the  comprefli- 
bility  of  air,  we  remain  ignorant  of  the  caufe  and  nature 
of  its  moft  interefting  phenomena,  and  but  imperfeftly 
informed  with  refpeft  to  thofe  in  which  its  elafticity  has 
no  (hare  ;  and  it  is  convenient  to  attend  to  this  diftinc- 
tion  in  our  refearches,  in  order  to  underftand  thofe 
phenomena  which  depend  folely  or  chiefly  on  compref- 
fibility and  elafticity.  This  obfervation  is  important; 
for  here  elafticity  appears  in  its  moft  Ample  form,  unac- 
companied with  any  other  mechanical  affeftion  of  matter 
(if  we  except  gravity),  and  Hes  moft  open  to  our  obfer- 
vation, whether  employed  for  inveftigating  the  nature 
of  this  very  property  of  bodies,  or  for  explaining  its  mode 
of  aftion.  We  fliall  even,  find  that  the  conftitution  of 
an  avowedly  elaftic  fluid,  whofe  compreflibility  is  fo 
rer)'  fenfible,  will  give  us  the  diftin<fteft  notions  of  flui- 
dity in  general,  and  enable  us  to  underftand  its  charac 
ten/lie  appearances^  by  which  it  is  diftinguiftied  from  fo- 
lidlty,  namely,  the  tquabk  diftribution  of  prefl'ure  thro' 
all  its  parts  in  every  direftion,  and  the  horizontality 
which  its  furface  aflumes  by  the  aftion  of  gravity :  phe- 
nomena which  have  been  aflumed  as  equivalent  to  the 
definition  of  a  perfeft  fluid,  and  from  which  all  the  laws 
'«f  hydroftatics  and  hydraulics  have  been  derived.  And 
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thefe  laws  have  been  app^'ed  to  the  explanation  of  the 
phenomena  around  us;  and  water,  mercury,  oil,  &c. 
o  have  been  denominated  fluid  only  becaufe  their  appear- 
ances have  been  found  to  tally  exadly  with  thefe  confe- 
quences  of  this  definition,  while  the  definition  itfelf  re- 
mains in  the  form  of  an  afliimption,  unfupported  by  any 
other  proof  of  its  obtaining  in  nature.  A  real  mecha- 
nical philofopher  will  therefore  attach  himfelf  with  great 
eagernefs  to  this  property,  and  confider  it  as  aa  intro- 
duftion  to  much  natural  fcience. 

Of  all  the  fenfibly  compreffible  fluids  air  is  the  moft  Air  the 
famihar,  was  the  firft  ftudied,  and  the  moft  minutely  mo*^  ^'ami- 
examined.    It  has  therefore  been  gcneraUy  taken  as  the  ''*V7{"' 
example  of  their  mechanical  properties,  while  thofe  me-fll^3 
chanical  properties  which  are  peculiar  to  any  of  them, 
and  therefore  charafteriftic,  have  ufually  been  treated 
as  an  appendix  to  the  general  fcience  of  pneumatics. 
No  objeftion  occurs  to  us  againft  this  method,  which 
will  therefore  be  adopted  in  treating  this  article. 

But  although  the  mechanical  properties  are  the  pro- Different 
per  fubjefts  of  our  cenfideration,  it  will  be  impoflible  properties 
to  avoid  cohfidering  occafionally  properties  which  are  "* 
more  of  a  chemical  nature  ;  becaufe  they  occafion  fuch 
modifications  of  the  mechanical  prx)perties  as  would  fre- 
quently be  unintelligible  without  confidering  them  in 
conjunaion  with  the  other ;  and,  on  the  other  hand, 
the  mechanical  properties  produce  fuch  modifications  of 
tt-e  properties  merely  chemical,  and  of  very  interefting 
phenomena  confequent  on  them,  that  thefe  would  often 
pafs  unexplained  unlefs  we  give  an  account  of  them  in 
this  place.  ^ 

By  mechanical  properties  we  would  be  underftood  to  Mechanical 
mean  fuch  as  produce,  or  are  conneded  with,  fenfible  t^ropcti"- 
changes  of  motion,  and  which  indicate  the  prcfence  and 
agency  of  moving  or  mechanical  powers.  They  are 
therefore  the  fubjea  of  mathematical  difcufiion  ;  admit- 
ting of  meafure,  number,  and  direftion,  notions  purely 
mathematical.  ^ 

^  We  fliaU  therefore  begin  with  the  confideration  of 
air. 

•  ^^/^^^y  "^eans  an  idle  queftion,  «  What  is  tiisWhJ  is 
au- of  which  fo  much  is  faid  and  written  ?"  We  fee  ^^r  - 
nothing,  we  feel  nothiRg.  We  find  ourfelves  at  Kberty 
to  move  about  in  any  direftion  without  any  let  or  hin- 
derance.  Whescc,  then,  the  afl'ertion,  that  we  are  fur- 
rounded  with  a  matter  caUed  air?  A  few  very  fimple 
obfervations  and  experiments  will  fliow  us  that  this  afl'er- 
tion is  well  founded. 

We  are  accuttomed  to  fay,  that  a  vefl^el  is  empty  Proof, 
When  we  have  poured  out  of  it  the  water  which  it  con-'^'at  it  is 
•'T^n  .  T^i'^''  cylindrical  glafs  jar  (fig.  i.),  having """f^' 
a  fmaU  hole  in  its  bottom  ;  and  having  flopped  this  hole,  .  CCXGIX 
fill  the  jar  with  water,  and  then  pour  out  the  water! 
leaving  the  glafs  empty,  in  the  common  acceptation  of 
the  word.    Now,  throw  a  bit  of  cork,  or  any  li<rht 
body,  on  the  furface  of  water  in  a  ciftern :  cover  This 
with  the  glafs  jar  held  in  the  hand  with  its  bottom  up- 
wards, and  move  it  downwards,  keeping  it  all  the  whil* 
m  an  upright  pofition.    The  cork  will  continue  to  float 
on  the  iurface  of  the  water  in  the  infide  of  the  glafs, 
L  Z  and 
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aud  wlli  moH  (llfLjiiAly  iliow  whereabouts  that  farface 
is.    It  will  thus  be  feen,  that  the  water  within  the 
glafs  has  its  furface  confiderably  lower  than  tliat  of  the 
iurrounding  water  ;  and  however  deep  we  immergc  the 
gkfp,  we  fhall  find  that  the  water  will  never  rife  in  the 
iniide  of  it  fo  as  to  fill  it.    If  plunged  to  the  depth  of 
32  feet,  the  water  wiU  only  half  fill  it;  and  yet  the 
acknowledged  laws  of  hydroftatics  toll  us,  that  tlie  wa-^ 
ter  would  fill  the  glafs  if  there  were  nothing  to  hinder 
it.    There  is  therefore  fomething  already  witliin  ths 
glafs  which  prevents  the  water  from  getting  into  it  ; 
manrfefting  in  this  manner  the  moll  diftinftive  property 
of  matter,  vi/,.  the  hindering  other  matter  from  occu- 
pying the  fame  place  at  the  fame  time. 
rtffcneJ  of"  While  things  are  in  this  condition,  pull  the  ftopper 
imputfivfi   out  of  tlie  hole  in  the  bottom  of  the  jar,  and  the  water 
force,        -will  inftantly  rife  in  the  infide  of  the  jai",  and  Hand  at 
an  equal  height  within  and  without.     This  is  juftly 
afcribed  to  the  efcapfe  through  the  hole  of  the  mntttr 
which  -foriTierly  obftrufted  the  entry,  of  the  water  :  for  if 
the  hand  be  held  before  the  hole,  a  puff  wIU  be  diftinftly 
felt,  or  a  feather  held  there  will  be  blown  afide  ;  indi- 
cating in  this  manner  that  what  prevented  the  entry  of 
the  water,  and  now  efcapes,  pofftlTes  another  charader- 
iftic  property  of  matter,  impulfi've  force.    I'hc  maten- 
jdlty  is  concluded  from  this  appearance  in  the  fame 
manner  that  the  materiality  of  water  i^  concluded  from 
the  Impulfe  of  a  jet  from  a  pipe.    We  alfo  fee  the  mo- 
bility of  the  formerly  pent  up,  and  now  libei-ated,  fub- 
ftance,  in  conCequence  of  external  prefTure,  viz.  the 
prefTure  of  the  furroundlng  water. 
Im-^eue  ra-     ^^'^^      ^^'^  ^'^^'^^     fmooth  cylindrical  tube,  fhut  at 
biiity,        one  end,  and  fit  a  plug  or  cork  to  its  open  end,  fo  as 
to  Aide  along  it,  but  fo  tightly  as  to  prevent  all  pafiage 
by  its  fides  ;  and  if  the  plug  be  well  foaked  in  greafe, 
v/e  fhall  find  that  no  force  whatever  can  pufh  it  to  tlie 
bottom  of  the  tube.    There  is  therefore  Jcmeihing  with- 
in the  tube  preventing  by  its  impenetrabihty  the  entry 
of  the  plug,  and  therefore  poiTefiing  this  charaderiftic 
of  matttr. 

In  like  manner,  if,  after  having  opened  a  pair  of 
common  bellows,  we  fhut  up  the  no/zie  and  valve  hole, 
and  try  to  bring  the  boards  together,  we  find  it  im- 
polTible.  There  is  fomething  included  which  prevents 
this,  in  the  fame  manner  as  if  the  bellows  were  filled 
with  wool  ;  but  on  opening  the  nozzle  we  can  eafily 
Jliut  them,  viz.  by  expelling  this  fomething  ;  aud_  if 
the  comprcffion  is  forcible,  the  fomething  will  iffiie  with 
confiderable  force,  and  very  fcnfibly  impel  any  thing  ia 
,2       its  way. 

Inertia,  and  It  is  not  accurate  t-6  fay,  that  we  move  about  with- 
mobilify.  out  any  obllruftion  ;  for  we  fiiid,  that  if  we  endeavour 
to  move  a  large  fan  with  rapidity,  a  very  fenfible  hin- 
derance  is  perceived,  and  that  a  very  fenfible  force  muft 
be  exerted ;  and  a  fenfible  vyind  is  produced,  which  will 
agitate  the  neighbouring  bodies.  It  is  therefore  juft!y 
concluded  tbat  the  motion  is  poffible  only  in  coafe- 
quence  of  having  driven  this  obftruAing  fubftance  out 
of  the  way  ;  and  that  this  impenetrable,  refilling, 
inoveable,  impelling  fubftance,  is  matter.  .  We  perceive 
the  perfeverance  of  this  matter  in  Its  ftate  of  reft  when 
we  wave  a  fan,  in  the  fame  rtianner  that  we  perctiye 
the  iner4ia  of  water  when  we  move  a  paddle -through  it. 
The  dTeds  of  wind  in  impelling  our-  ihips  aud  ifiills,-  in-: 
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tearing  up  tree?,  and  overturning  biiildirigE,  are  equal 
indications  of  Its  perfeverance  in  a  ftate  of  motion. 

To  this  matter,  when  at  reft,  we  give  the  name  Air  y 
and  when  it  is  in  motion  we  call  it  'Wind. 

Air,  therefore,  is  a  m>aterial  fluid:  a  fluid,  becaufe 
its  pa-its  are  eafily  moved,  and  yield  to  the  fmalle.^  ^''^"teria*flui'd 
equality  of  preffure.  ,  ^ 

Air  pofTeffes  fome  others  of  tlie  very  general,  th-augh  Heavy,  anJ 
not  effeirtial,  properties  of  matter.    It  is  heavy.  T'his 
appears  from  the  following  fa^ts. 

1.  It  always  accompanies  this  globe  In  Its  orbit  round 
the  fun,  furroundlng  it  to  a  certain  diftaiKe,  under  xXvt 
name  of  tire  Atmosphere,  which  indicates  the  being 
connedled  with  the  earth  by  its  general  force  of  gravity. 
It  is  chiefly  in  confequence  of  this  that  it  is  continually 
moving  round  the  earth  from  eaft  to  weft  ;  forming  what 
is  called  the  trade-wind,  to  be  more  particularly  conri- 
dered  afterwards.  All  that  is  to  be  obferved  on  this 
fubjedl  at  prefent  is,  that,  in  confequence  of  tl»e  dil- 
turblng  force  of  the  fun  and  moon,  there  is  an  accumu- 
lation of  the  air  of  the  atraofphtne,  in  the  fame  maimer 
as  of  the  waters  of  the  ocean,  in  thofe  parts  of  the 
globe  which  have  the  moon  near  their  zenith  or  nadir : 
and  as  this  happens  fucceffively,  going  from  the  eaft  to 
the  weft  (by  the  rotation  of  the  earth  round  its  axis  in 
the  oppofite  direction),  tlie  accumulated  air  m.uft  gra- 
dually flow  along  to  form  the  elevation.  This  is  chiefly 
to  be  obferved  in  the  torrid  zone ;  and  the  generality 
and  regularity  of  this  motion  are  greatly  diilurbed  by 
the  changes  which  are  continually  taking  place  in  differ- 
ent parts  of  the  atmoiphere  from  caufes  v/hich  are  not 
mechauical. 

2.  It  is  in  like  manner  owing  to  the  gravity  Oi  thcSupporri 
air  that  it  fupports  the  clouds  and  vapours  v.'hich  we  ^^'^  cioudf, 
fee  conftantly  floating  in  it.    We  have  even  feen  bodies 

of  no  inconfiderable  weight  float,  and  even  rife,  in  the 
air.  Soap  bubbles,  and  balloons  filled  with  inflammable 
gas,  rife  and  float  in  the  fame  manner  as  a  cork  rifcs  in 
water.  This  phenom.enon  proves  the  weight  of  the  air 
in  the  fame  manner  that  the  fwimming  of  a  piece  of 
wood  indicates  tlie  weight  of  the  water  which  fup- 
ports it.  ^  If? 

3.  But  we  are  not  left  to  thefe  refined  obfervations Familiar 
for  the  proof  of  the  air's  gravity.    We  may  obferve  P'^"."^' * 
familiar  phenomena,  which  would  be  immediate  confe-^^'**^^'' 
quences  of  the  fuppofition  that  air  is  a  hea\y  fluid,  and, 

like  other  heavy  fluids,  prefies  on  the  outfides  of  ail 
bodies  immerfed  in  or  furrounded  by  it.  Thus,  for 
inftance,  if  we  firut  the  nozzle  and  valve  hole  of  a  pair 
of  bellows  after  having  fqueezcd  the  air  out  of  them, 
we  fliall  find  that  a  very  great  force,  even  fome  hundred 
pounds,  is  neceffary  for  fepar^ting  the  boards.  They 
are  kept  together  by  the  preflure  of  the  heavy  air  which 
furrounds  them  iu  the  fame  manner  as  if  they  were  im- 
merfed in  water.  In  like  manner,  if  we  ftop  the  end 
of  a  fyringe  after  its  pifton  has  been  prefied  down  to  the 
bottom,  and  then  attempt  to  draw  np  the  pifton,  we 
ftidll  find  a  confiderable  force  neceflary,  viz.  about  15 
or  1 6  pounds  for  every  fquare  inch  of  the  feftion  of  the 
fyringe.  Exerting  this  force,  we  can  draw  up  the  pifton 
to  the  top,  and  we  can  hold  it  there ;  but  the  moment 
we  ceafe  afting,  the  pifton  rnfties  down  and  ftrikes  the 
bottom.  It  is  called  a  fuftion,  as  we  feel  fomething  as 
it  were  drawing  in  the  pifton  ;  but  it  is  really  the  weight 

of 
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v:  vlie  incuiT.'bcr.t  a;.r  prcffin^:;  it  hi.  And  this  obtains 
ill  eveiy  pofition  of  the  fyringe  ;  bfxaufe  the  air  is  u 
fluid,  and  preflcs  in  every  direftjon.  Nay,  it  preiTes  on 
the  fyiingt  as  well  as  on  the  piilon  ;  and  if,  the  piiton 
be  hung  hy  its  ring  on  a  nail,  the  fyringe  requires  force 
to  draw  it  down  (juil  as  -much  as  to  draw  the  pifton  up)  ; 
and  if  it  be  let  go,  it  will  fpring  up,  xmlefs  loaded  with 
at  kail  1 5  poundii  for  every  fquare  inch  of  its  tranfverfe 
feftion  (fee  fig.  2.) 

4.  But  the  moil  dire£l  proof  of  the  Aveight  of  tlie  air 
is  had  by  weiglring  a  veli'el  empty  of  air,  and  then 
f  II  he     weigliiiig  it  again  when  the  air  has  been  admitted  ; 
ijjhcd.    j,^^;^  this,  as  it  is  tlie  iDoil  obvious  confoquence  of  its 
weight,  has  been  aiferted  as  long  ago  as  the  d;.ys  of 
Ariftotle.    He  fays  (■'■^P'  oufavov,  iv.  4..),  That  all  bo- 
dies are  heavy  in  their  place  except  fire  :  even  air  is 
iieavy ;  for  a  blo'.\Ti  bladder  is  heavier  than  when  it  is 
frnpty.     It  is  fomewhat  furpriiing  that  his  followers 
fhould  have  gone  into  the  oppoiite  opinion,  while  pro- 
ftlTnig  to  maintain  die  doArine  of  their  leader.    If  we 
take  a  veiy  large  and  limber  bladder,  and  fqueeze  out 
the  air  very  caix'fidly,  and  weigh  it,  and  then  fill  it  till 
die  winkles  juil  begin  to  difappear,  and  weigh  it  again, 
we  fhall  find  no  difference  in  the  v.eight.     But  this  is 
tiot  Ariftotle-^  meaning  ;  becaufe  tlie  bladder,  conlider- 
ed  as  a  veiTel,  is  equally  full  in  both  ciiics,  its  dimeniions 
being"  changed.    We  cannot  take  the  air  out  of  a  blad- 
der without  its  immediately  collapiing.   But  what  would 
be  true  of  a  bladder  would  be  equally  true  of  any  v^iTtl. 
Therefore,  take  a  round  veiTel  A  (lig.  5.),  fitted  with 
a  Itopcock  B,  and  fyringe  C.     Fill  the  whole  with 
water,  and  prefs  the  pifton  to  the  bottom  of  the  fyringe. 
Then  keeping  the  cock  open,  and  holding'  the  vclTel 
i^pright,  with  the  fyringe  undermoft,  draw  down  the 
pifton.    The  water  will  follow  it  by  its  weight,  and 
leave  part  of  the  veiTe)  empty.    Now  ihut  the  cock, 
and  again  puih  up  the  pifton  to  the  bottom  of  the  fy- 
ringe ;  the  water  efcapes  through  the  piiton  valve,  as 
will  be  explained  afterward :  then  opening  the  cock, 
:uid  again  drawing  down  the  pifton,  more  water  will 
come  out  of  the  velfel.    Repeat  this  operation  till  all 
'        the  water  have  come  out.    Shut  the  cock,  unfcrew  the 
fyringe,  -and  weigh  the  veiTel  ycry  accurately.  Now 
open  the  cock,  and  admit  the  air,  and  weigh  the  veiTel 
again,  it  will  be  found  heavier  than  before,  and  this  ad- 
ditional weight  is  the  weight  of  the  air  which  fills  it  ; 
and  it  will  be  found  to  be  523  grains,  about  an  ounce 
and  a  fifth  avoirdupC'ife,  for  every  cubic  foot  that  the 
vefTel  contains.    Now  fince  a  cubic  foot  of  water  would 
weigh  1000  ounces,  this  experiment  would  ihow  that 
water  is  about  840  times  htavier  tlian  air.    The  moil 
accurate  judgment  of  this  kiiid  of  which  we  have  met 
^         with  an  account  is  that  recoj-ded  by  Sir  George  Shuck- 
bourgh,  which  is  in  the  67th  voL  of  the  Philofophic:il 
Tranfaftions,  p.  560.    From  this  it  follows,  that  when 
the  air  is  of  the  temperature  53,  and  the  barometer 
ilrnids  at  29 J  inches,  the  air  is  836  times  lighter  than 
water.    But  the  experiment  is  not  fufceptible  of  fuiii- 
cient  accuracy  for  determining  the  exa£l  weight  of  a 
cubic  foot  of  air..    Its  weight  is  very  fmall ;  and  the 
vcflel  muft  be  ftrong  and  heavy,  fo  as  to  overload  any 
g       balance  that  is  fufficiently  nice  for  the  experiment, 
he'moft  avoid  tiiis  inconveuiencc,  the  whole  may  be 

i  vr-  icnt  weighed  in  water,  firft  loading  the  veiTel  fo  as  to  make 
ett  od  of  it  preponderate-  aa  ounce  or  two  ia  the  water.  By  this 
ni'.a:  this.  I 


means  the  b^Jance  will  be  loaded  only  with  this  urra'l 
preponderancy.  But  even  in  tliis  cafe  there  arc  confi- 
derable  fources  of  error,  arifmg  from  changes  in  the 
fpecific  gravity  of  the  v^-ater  and  other  caufcs.  The 
experiment  has  often  been  repeated  with  this  view,  and 
the  air  has  been  foimd  at  a  medium  to  be  about  840 
times  as  light  as  wa,ter,  but  with  great  variations,  as 
may  be  expe£led  from  its  verj^  heterogeneous  nature,  irj 
confequence  of  its  being  the  menilruuni  of  almoil  eveiy 
fluid,  of  all  vapours,  and  even  of  inoft  fohd  bodies  ;  all 
which  it  holds  in  jolution,  ibiming  a  fluid  pevfeftly 
tranfparcnt,  and  of  very  difterent  denfity  according  to 
its  compolition.  It  is  found,  for  iiulance,  that  perfect- 
ly pure  air  of  the  temperatiu-e  of  our  ordinary  fummer 
is  confiderably  dcnfer  than  when  it  has  diiTolved  about 
half  as  much  vv'ater  as  it  can  hold  in  that  temperature  ;. 
and  that  with  this  quantity  of  water  the  difference  of 
denlity  iucreafesin  proportion  as  the  mafs  grov/s  warmer, 
for  damp  air  is  more  expanfible  hy  heat  than  dry  air. 
We  ihall  have  occaiion  to  confider  this  fubjeft  again, 
wh  cn  we  treat  of  the  connection  of  the  mechanical  pro- 
perties of  air  with  the  ftate  of  the  weather.  See 
Weather. 

Such  is  the  refult  of  tlie  experiment  fnggeiled  byxhis^frwa 
Ariitotle,  evidently  proving  the  vi'eight  of  the  air;  andi>crty  of 
yet,  as  has  been  c<bferved,  the  Peripatetics,  who  profefs^*"^  oenie(T 
to  follow  the  dkiates  of  Ariftotle,  unifonulv  refufed  it*'/ ^'^^.P^* 
this  property.    It  was  a  matter  long  debated  among  chough  ac- 
the  philofophers  of  the  iail  century.    The  reafon  was,know!e 'g^ 
tliat  Ariftotle,  with  that  indiilintlnefs  and  inconfiftency  ^^^'^^ 
which  is  obferved  in  all  his  writings  which  "relate  to 
matters  of  fatl  and  experience,  affigns  a  diiFerent  caufe 
to  many  phenomena  vrhich  any  nian  led  by  common 
obfervation  would  afcribc  to  the  weight  of  the  air.  Of 
this  kind  is  the  rile  of  water  in  pumps  and  fyphon.s, 
which  all  the  Peripatetics  had  for  ages  afcribtd  to  fome- 
thing  which  they  called  nature's  abhorrence  of  a  void. 
Ariftotle  had  afierted  (for  reafons  not  our  bufinefs  to 
adduce  at  prefcnt),  that  all  nature  was  full  of  being, 
and  that  nature  abhorred  a  void.    He  adduce;;  many 
fafts,  in  v/hich  it  appears,  that  if  not  abfolutcly  impof- 
fible,  it  is  very  difficult,  and  requires  great  force,  to 
produce  a  fpace  void  of  matter.    When  the  operation 
of  pumps  and  fyphons  came  to  be  known,  the  phil6fo- 
phers  of  Europe  (who  had  all  embraced  the  Peripatetic 
doftrines)  found  ia  this  fancied  horror  of  a  fancied  mind 
(what  elfe  is  this  that  nature  abhors  r)  a  ready  folution 
of  the  phenomena.    We  fhall  itate  the  fads,  that  every 
reader  may  fee  what  kinds  of  reafoniag  were  received 
among  the  learned  not  two  centuries  ago. 

Pumps  were  then.conftrutled  in  the  following  man- Conftm.';^ 
ner:   A  long  pipe  GB  (fig.  4.)  was  fet  in  the  water  tion  of 
of  the  well  A.    Tlus  was  fitted  with  a  fucker  or  pifton  P"^^'^  '"^ 
C,  having  a  long  rod  CF,  and  was  furniflied  with  a'*^^'^* 
valve  B  at  the  bottom,  and  a  lateral  pipe  DE  at  the '^"'''"'^^* 
place  of  deliver}',  alfo  furniihed  with  a  valve.    The  faft 
is,  that  if  the  pifton  be  thruft  down  to  the  bottom,  and 
then  drawn  up,  the  water  will  follow  it ;  and  upon  the 
pifton  being  again  puftied  down,  the  water  ftiuts  the 
valve  B  by  its  weight,  and  efcapes  or  is  expelled  at  the 
valve  E  ;  and  on  drawing  up  the  pifton  again  the  valve 
E  is  ftiut,  the  u'ater  again  rifes  after  the  pifton,  and  is 
again  expelled  at  its  next  defcent. 

The  Peripatetics  explain  all  this  by  faying,  that  if. 
the  water  did  nat  follow  the  pifton  there  would  be  a  void: 

betweca.. 
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? '  tetMreea  tKem.  Sut  nature  abhors  a  void  ;  or  a  void 
ration  ar!  impoflible  :  therefore  the  water  follows  the  pifton.— 
counted  fur  }^  worth  wrhile  to  critlcife  the  vvretched  reafoning 

by  the  i'e-  in  this  pretence  to  explanation.    It  is  all  overturned 
ripatetics.   by  one  obfervation*     Suppofe  the  pipe  fliut  at  the 
bottom,  the  piflon  can  be  drawn  up,  and  thus  a  void 
"produced.    No,  fay  the  Peripatetics ;  and  they  fpealc 
of  certain  fpirits,  effluvia,  Sec.  which  occupy  the  place. 
But  if  fo,  why  needs  the  water  rife  ?   This  therefore  is 
not  the  caufe  of  itg  afcent.    It  is  a  curious  and  im- 
portant  phenomehon. 
-Galileo firft    The  fag?ciou3  Galileo  feems  to  have  been  the  firft 
f'^^^it  rlf'^  who  feriouHy  afcribed  this  to  the  weight  of  the  air. 
tionally*     Many  before  him  had  iuppofed  air  heavy;  and  thus  ex- 
plained the  difficulty  of  raifing  the  board  of  bellows, 
or  the  pifton  of  a  fyringe,  &c.    But  he  diftin€lly  ap- 
plies to  this  allowed  weight  of  the  air  all  the  confequen- 

13  ces  of  hydroftatical  laws  ;  and  he  reafons  as  follows, 
■w^i' ht  of       '^^^  heavy  air  refts  on  the  water  in  the  ciftern,  and 
rhe^tmo-  P^'^^^s  it  with  its  weight.    It  does  the  fame  with  the 
f^here,       water  in  the  pipe,  and  therefore  both  are  on  a  level : 

but  if  the  pifton,  after  being  in  contact  with  the  furface 
of  the  water,  be  drawn  up,  there  is  no  longer  any  pref- 
fure  on  the  furface  of  the  water  within  the  pipe  ;  for 
the  air  now  refts  on  the  pifton  only,  and  thus  occafions  a 
difficulty  in  drawing  it  up.  The  water  in  the  pipe, 
therefore,  is  in  the  fame  fituation  as  if  more  water  were 
poured  into  the  ciftern,  that  is,  as  much  as  would  exert 
the  fame  preffure  on  its  furface  as  the  air  does.  In  this 
cafe  we  are  certain  that  the  water  will  be  prefTed  into 
the  pipe,  and  wiU  raife  up  the  water  already  in  it,  and 
follow  it  till  it  is  equally  high  within  and  without.  The 
fame  preflure  of  the  air  fhuts  the  valve  E  during  the 

14  defcent  of  the  pifton.    (See  Gal.  Dlfcourjes,) 

And  pre-  J^g  ^{(j  ^ot  wait  for  the  very  obvious  objeftlon,  that 
hef  htto^  if  the  rife  of  the  water  was  the  effed  of  the  air's  pref- 
which  wa-  fure,  it  would  aKb  be  its  mcafure,  and  would  be  raifed 
tcr  would  and  fupported  only  to  a  certain  height.  He  dire£tly 
nfc  ui  fr,^  and  adduced  this  as  a  decifive  experiment.  If 

them.  ^j^^  honor  of  a  void  be  the  caufe,  fays  he,  the  water 
muft  rife  to  any  height  however  gitat ;  but  if  it  be 
owing  to  the  preffure  of  the  air,  it  will  only  rife  till 
the  weight  of  the  water  in  the  pipe  rs  in  equihbrio  with 
the  preflure  of  the  air,  according  to  the  common  laws 
«f  hydroftatics.  And  he  adds,  that  this  is  well  known  ; 
-for  it  is  a  fa<St,  that  pumps  will  not  draiu  water  much 
above  forty  palms,  although  they  may  be  made  to  pro- 
pel it,  or  to  lift  it  to  any  height*  He  then  makes  an 
affcrtion,  which,  if  true,  will  be  decifive.  Let  a  very 
long  pipe,  fhut  at  one  end,  be  filled  with  water,  and 
let  it  be  ercfted  perpendicularly  with  the  clofe  end  up- 
pcmioft,  and  a  ftopper  in  thf  iither  end,  and  then  its 
lower  orifice  immerfed  into  a  veflel  of  water ;  the  wa- 
ter will  fubfide  in  the  pipe  upon  removing  the  ftopper, 
tiU  the  remaining  column  is  in  equilibrio  with  the  pref- 
fure of  the  external  air.  This  experiment  he  propofes 
to  the  curious;  faying,  however,  that  he  thought  it 
unnecelTary,  there  being  already  fuch  abundant  proofs 
/as  of  the  air's  preffure. 
flit  predic-  jj  probable  that  the  cumberfomenefs  of  the  necef- 
ficd  by'ro- f^'T  apparatus  protracted  the  making  of  this  experiment, 
vicelli's  rx  Another  equally  conclufive,  and  much  eafier,  was  made 
periment  in  1 642  after  Galileo's  death,  by  his  zealous  and  learned 
difciple  Toricelli.  He  filled  a  glafs  tube,  clofe  at  one  end, 
with  mercury  ;  judging,  that  if  t^e  fupport  of  the  water 


was  owing  to  the  preffure  of  the  air,  and  the  mea* 
furc  of  this  preffure,  mercury  would  in  like  manner  be 
fupported  by  it,  and  this  at  a  height  which  was  alfo  the 
meafure  of  the  air's  preffure,  and  therefore  1 3  times  lefs 
than  water.  He  had  the  pleafure  of  feeing  his  expec- 
tation verified  in  the  completeft  manner ;  the  mercuiy 
defcending  in  the  tube  AB  (fig.  5.),  and  finally  fet-  Phts 
tling  at  the  height  /B  of  29I  Roman  inches  :  and  he  CCC\ 
found,  that  when  the  tube  was  inclined,  the  point /  was 
in  the  fame  horizontal  plane  with  f  in  the  upright  tube, 
accoi  ding  to  the  received  laws  of  hydroftatical  preffure*. 
The  experiment  was  often  repeated,  and  foon  became 
famous,  exciting  great  controverfies  among  the  philo- 
fophers  about  the  poffibility  of  a  vacuum.  About  three 
years  afterwards  the  fame  experiment  was  pubiiftied,  aC 
Warfaw  in  Poland,  by  Valerianus  Magnus  as  his  own 
fuggeftion  and  difcovery  ;  but  it  appears  plain  from  tha 
letters  of  Roberval,  not  only  that  Toricelli  was  prior, 
and  that  his  experiment  was  the  general  topic  of  dif- 
cuflion  among  the  curious  ;  but  aJfo  highly  probabin 
that  ValerianuS  Magnus  was  informed  of  it  when  at 
Rome,  and  daily  converfant  with  thofe  who  had  feen 
it.  He  denies,  however,  even  having  heard  of  the  name 
of  Toricelli. 

This  was  the  era  of  philofephical  ardour ;  and  we 
think  that  it  was  Galileo's  invention  and  immediate  ap- 
phcatioit  of  the  telefcope  which  gave  it  vigour.  Dif- 
coveries  of  the  moft  wonderful  kind  in  the  heavens,  and 
which  required  no  extent  of  previous  knowledge  to  un- 
derftand  tliem,  werethus  put  into  the  handsof  eveiyperfon 
who  could  pufchafe  a  fpy-glafs ;  while  the  high  degree 
of  credibility  which  fome  of  the  difcoveries,  fuch  as  the 
phafes  of  Venus  and  the  rotation  and  fatellites  of  Jupi- 
ter, gave  to  the  Copernican  fyftem,  immediately  fet  the 
whole  body  of  the  learned  in  motion.    Galileo  joined 
to  his  ardour  a  great  extent  of  learning,  particularly  of 
mathematical  knowledge  and  found  logic,  and  was  even 
the  firft  who  formally  united  mathematics  with  phyfics  ; 
and  his  treatife  on  accelerated  motion  was  the  firft,  and      ,  ^ 
a  precious  fruit  of  this  union.    About  the  years  1642  Origin  0 
nnd  1644,  we  find  clubs  of  gentlemen  affociated  in  Ox-th(  Roy 
ford  and  London  for  the  cultivation  of  knowledge  by  •'^"'^•etys 
experiment;  and  before  1655  all  the  doitrines  of  hy-*^*^' 
droftatics  and  pneumatics  were  familiar  there,  eftablifhed 
upon  experiment.    Mr  Boyle  procured  a  coalition  and 
correfpondence  of  thefe  clubs  under  the  name  of  the 
Invifible  and  Philofophical  Society.     In  May  1658 
Mr  Hooke  finifhed  for  Mr  Boyle  an  air-pump^  which 
had  employed  him  a  long  time,  and  occafioned  him  fe- 
veral  journeys  to  London  for  things  which  the  work- 
men of  Oxford  could  not  execute.    He  fpeaks  of  this 
as  a  great  improvement  on  Mr  Boyle's  own  pump, 
which  he  had  been  ufing  fome  time  before.    Boyle  3. 
therefore  muft  have  invented  his  air-pump,   and  was  Inventio 
not  indebted  for  it  to  Schottus's  account  of  Otto  Gue-of  the  ai 
rick's,  publiftied  in  his  (Schottus)  Meehanlca  ffydraulo-^'^^^^^' 
pneumutica  in  1657,  as  he  afferts  (Techna  Curiofa), 
The  Royal  Society  of  London  arofe  in  1656  from  the 
coalition  of  thefe  clubs,  after  1 5  years  co-operation  and 
correfpondence.     The  Montmorine  Society  at  Paris 
had  fubfifted  nearly  about  the  fame  time ;  for  we  find 
Pafchal  in  1648  fpeaking  of  the  meetings  in  the  Sor- 
bonne  College,  from  which  we  know  that  foci'Cty  ori- 
ginated.—Nuremberg,  in  Germany,  was  alfo  a  diftin- 
guilhed  fcminary  of  experimental  philofophy.  The 

magiftratea. 


PNEUMATICS. 


87 


iragilln'.tcs,  feiifibre  of  its  valuable  influence  in  manu- 
factures, the  fource  of  the  opulence  and  prufpcrity  of 
their  city,  and  majiy  of  them  philofophers,  gave  philo- 
fophy  a  profefTed  and  munificent  patronage,  furnifiiirtg 
the  philofophers  with  a  copious  apparatus,  a  place  of 
aOembly,  and  a  fund  for  the  expence  of  their  experi- 
ments ;  fo  tliat  this  was  the  firlt  academy  of  fciences 
out  of  Italy  under  the  patronage  of  government.  In 
Italy,  indeed,  there  had  long  exilled  inftitutions  of  this 
kind.  Rome  was  the  centre  of  church-government, 
and  the  refort  of  ali^  expe£lants  for  preferment.  The 
;xpe-  clergy  were  the  majority  of  the  learned  in  all  Chriftian 
leii'.Tr.d  '^'"*'^^'"'"^>  paiticularly  of  the  fyftematic  philofophers. 
ice'li  Each,  eager  to  recommend  himfclf  to  notice,  brought 
illy  dif-  forward  every  thing  that  was  curious  ;  and  they  were 
the  willing  vehicles  of  philofcphical  communication. 
Thus  the  experiments  of  Galileo  and  ToriceUi  were  ra- 
pidly diffufed  by  perfons  of  rank,  the  dignitaries  of  the 
church,  or  by  the  monies  their  obfequious  fervants. 
Perhaps  the  recent  defeftion  of  England,  and  the  want 
of  a  refiding  embaffy  at  Rome,  made  her  fometimes  late 
in  receiving  or  fpreading  philofophical  refearches,  and 
was  the  caufe  that  more  was  done  there  propria  Marte. 

We  hope  to  be  excufed  for  this  digreffion.  We  were 
naturally  led  into  it  by  the  prctenfioRS  of  Valerianus 
Magnus  to  originality  in  the  experiment  of  the  mercury 
_  fupported  by  the  preffure  of  the  air.  Such  is  the 
^tT^\  ft^^"S^^  national  attachment,  that  there  were  not 
laimc'i  wanting  fome  who  found  that  Tcricelli  had  borrowed 
thers  his  experiment  from  Honoratus  Fabri,  who  had  pro- 
pofed  and  explained  it  in  1641  ;  but  whoever  knows 
the  writings  of  Toricelli,  and  Galileo's  high  opinion  of 
him,  will  never  think  that  he  could  need  fuch  helps. 
(See  this  furmife  of  Mounier  in  Schott.  Tech.  Cur.  III. 
at  the  end. 

Galileo  mull  be  confidered  as  the  author  of  the  expe- 
riment when  he  propofes  it  to  be  made.  Valerianus 
Magnus  owns  himfelf  indebted  to  him  for  the  principle 
and  the  contrivance  of  the  experiment,  It  is  neither 
wonderful  that  many  ingenious  men,  of  one  opinion, 
and  inftrufted  by  Galileo,  fliould  feparately  hit  on  fo 
obvious  a  thing ;  nor  that  Toricelli,  his  immediate  dif- 
ciple,  his  enthufiaftic  admirer,  and  who  was  in  the  ha- 
bits of  correfponding  with  him  till  his  death  in  1642, 
fliouId  be  the  firft  to  put  it  in  praftice.  It  became 
fhe  fubjeft  of  difpute-from  the  national  arrogance  and 
felf-conceit  of  fome  Frenchmen,  who  have  always  fhown 
themfelves  difpofed  to  confider  their  nation  as  at  the 
head  of  the  republic  of  letters,  and  cannot  brook  the 
concurrence  of  any  foreigners.  Roberval  was  in  this 
inftance,  however,  the  champion  of  ToriceUi ;  but  thofe 
who  know  his  controverfies  with  the  mathematicians  of 
France  at  this  time  will  eafily  account  for  this  ex- 
!  ception. 

^u'lily  agree  in  giving  Toricelli  the  honour  of  the 

'  J^d^  invention  ;  and  it  xmiverfally  pa{res  by  the  name  of 
1  the  ToRicELLiAN  EXPERIMENT.  The  tube  is  called 
I  the  Tori  CELL!  AN  Tube;  and  the  fpace  left  by  the 
'  mercury  is  called  the  Toricki,lian  Vacuum,  to  di- 
ftlnguifii  it  from  the  BavtEAN- Vacuum,  which  is  only 
^       an  extreme  rarefaftion. 

Is  re-  "^^^  experiment  was  repeated  in  various  forms,  and 
d  in  with  apparatus  which  enabled  philofophers  to  examine 
lis  feveral  efFefts  which  the  vacuum  produced  on  bodies 
ofpofed  ta  iu  This  was  done  by  makiog  the  upper 
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part  cf  the  tube  terminate  ir,  a  veJcl  of  fome  c-paclty, 
or  communicate  with  fuch  a  veffel,  in  which  v/ere  in- 
cluded along  with  the  mercur}'  bodies  on  which  the  ex- 
periments were  to  be  made.  When  the  mercu:-y  had 
run  out,  the  phenomena  of  thefe  bodies  were  carefully 
obfen-ed. 

An  objeftion  was  made  to  the  conclufion  drawn  An  objtc- 
fvom  ToricelH's  experiment,  which  appears  formidable.  ^'^^"^  to  the  ' 
If  the  Torioellian  tube  be  fufpended  on  the  arm  of  a . 
balance,  it  Is  found  that  the  counterpoife  muft  be  equal ,[  obviuted, . 
to  the  weight  both  of  the  tube  and  of  the  mercury  It 
contains.    This  could  not  be,  fay  the  objcftors,  if  the 
mercury  were  fupported  by  the  air.    It  Is  evidently 
fupported  by  the  babmce  ;  and  th'is  giive  rife  to  another 
notion  of  the  caufe  different  from  the  peripatetic  f"ga 
vasui :  a  fufpenfive  force,  or  lather  attraftion,  was  af- 
figned  to  the  upper  part  of  the  tube. 

But  the  true  explanation  of  the  phenomenon  is  mofl 
etify  and  fatisfaftory.  Suppofe  the  mercury  in  the 
cillern  and  tube  to  freeze,  but  without  adhering  to  the 
tube,  fo  that  the  tube  could  be  freely  drawn  up  and 
down.  In  this  cafe  the  mercury  Is  fupported  by  the 
bafe,  without  any  dependence, on  the  preffure  of  the  air; 
and  the  tube  Is  in  the  fame  condition  as  before,  and  the 
folid  mercury  performs  the  office  of  a  piflon  to  this 
kind  of  fyringe.  Suppofe  the  tube  thruft  down  till  the 
top  of  it  touches  the  top  of  the  mercury.  It  is  evident 
that  It  mufl  be  dravrn  up  in  oppofitlon  to  the  preffure 
of  the  external  air,  and  it  Is  precifely  fimilar  to  the  fy- 
ringe mentioned  in  u"  16.  The  weight  faftained  there- 
fore by  this  arm  of  the  balance  is  the  weight  of  the 
tube  and  the  downward  preffure  of  the  atmofphere  on 
its  top.  22  ■ 

The  curiofity  of  philofophers  being  thus  excited  by  Galileo's 
this  very  manageable  experiment.  It  was  natural  now  to''''*?'"*^ 
try  the  original  experiment  propofed  byGiJileo.  -^.c-j:"!™^^^^^, 
cordingly  Berti  in  Italy,  Pafchal  in  France,  and  many 
others  in  different  places,  made  the  experiment  with  a 
tube  filled  with  water,  wine,  oil,  &c.  and  all  with  the 
fuccefs  which  might  be  expefted  in  fo  limple  a  matter  : 
and  tlie  do<?l:rine  of  the  weight  and  preffure  of  the  air 
was  eilablifhed  beyond  contradiftion  or  doubt.    All  was 
done  before  the  year  1648. — A  very  beautiful  experi- 
ment was  exhibited  by  Auzout,  which  completely  fa- 
tlsficd  alhwho  had  any  remaining  doubts.  34  , 

A  fmall  box  or  phial  EFGH  (fig.  6.)  had  two  glafsAn  experi- 
tubes,  AB,  CD,  three  feet  long,  inferted  into  it  in  fuch"'^"'  '"Y 
a  manner  as  to  be  firmly  fixed  In  one  end,  and  to  reach '  p^gt^ 
nearly  to  the  other  end.    AB  was  open  at  both  ends,  CCCXCIX  • 
and  CD  was  clofe  at  D.  This  apparatus  was  complete- 
ly filled  with  mercury,  by  unfcrewing  the  tube  AB,  fil- 
ling the  box,  and  the  hole  CD  ;  then  fcrewing  In  the 
tube  AB,  and  filling  it :  then  holding  a  finger  on  the 
orifice  A,  the  whole  was  inverted  artd  fet  upiight  in 
the  pofition  reprefented  in  figure  p,  immerfing  the  ori- 
fice A  (now  a)  'm  a  fmall  veffel  of  quickfilver.  The 
refult  was,  that  the  mercury  ran  out  at  the  orifice 
till  its  furface  m  n  within  the  phial  defcended  to  the  top 
of  the  tube  b  a.    The  mercury  alfo  began  to  defcend 
in  the  tube  d c  (formerly  DC)  and  run  over  into  the 
tube  b  a,  and  ran  out  at  a,  till  the  mercury  in  dc  was 
very  near  equal  in  a  level  with  m  n.    The  mercury  de- 
fcending  vci  b  a  till  it  flood  at  ,  2  9  J-  inches  above  the 
furface  0  />  of  the  mercury  in  th^  ciftern,  juil  as  in  the 
ToriceUian  tube. 

8  The^ 
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TUc  nuor.u'e  af  tliis  CKpenir.ent  is  very  eafy.  The 
wliole  apparatus  mjiy  tirft  be  confidcred  as  a  Ton'cellian 
tube  of  an  uncammon  fiiape,  and  the  meicury  \voal4 
flow  out  at  a.  But  as  foon  as  a  drop  of  mercury  comes 
out,  leaving  a  fpace  above  m  n,  there  is  nothing  to  li^ep 
up  the  rnercuiy  in  the  tube  dc.  Its  mercury  therefore 
tleicendrt  ah'^o  ;  and  running  over  into  ba,  continues  to 
iupply  -its  expence  till  the  tube  is  almoft  empty,  or 
cAii  !:()  ionger  fupply  the  waile  of  d  a.  The  inner  fur- 
i;'ce  therefore  falk  as  low  as  it  can,  till  it  is  level  with 
No  more  mercury  can  enter  Ij  a,  yet  its  coUunn 
is  too  heavy  to  be  fupported  by  the  prellure  of  the  air 
on  tb.e  tn-r'-curv  in  the  ciftern  below ;  it  therefore  de- 
Icends  in  i  o,  and  finally  fettles  at  the  height  Z'c,  equal 
to  that  of  the  mercury  in  the  TorioeDian  tube. 

T^ccifive  o  f  The  prettieit  circumflance  of  the  expe  iment  remains, 
-t  e  (Tuef.  Make  a  fmall  hole  jjj  in  tlie  upper  cvio  of  the  box.  The 
external  air  immediately  ruihes  in  by  iis  weight,  and  now 
prefTes  on  the  mercuiyin  the  box.  This  immediatelyra.fes 
the  mercury  in  the  tube  (/c  to  /,  29 1  inches  above  w 
It  prefhs  on  the  mercuiy  at/'  in  the  tube  be;,  balanc'ng 
the  preiiure  of  the  air  in  the  ciitern.  The  mercury  in 
the  tube  therefore  is  left  to  the  influence  of  its  own 
H-eight,  and  it  defcends  to  the  bottom.  ISTutJiuig  can 
-5       be  more  appofite  or  ueciilve. 

The  ^ravi-      Ami  tluus  tlie  doGrine  of  the  gravity  and  prcffure  of 
'^'^^^    the  ah-  is  eilablifiied  by  the  moll  unexceptional)le  evL- 

To'^e  a        ^"^^^^^^  '  we  are  intitled  to  allum.e  it  as  a  ilatical 

ficai  rrin    principU,  and  to  affirm  a  prion  all  its  kgitiraate  confe- 

ciple  from  quences. 

which  we  /^i^d  Jn  f„[^  place,  we  obts'n  an  exa£l  meafure  of 
the  preiTure  of  the  atmofphere.  it  is  prccifely  equal  to 
the  weight  of  the  column  of  mercury,  of  water,  of  oil, 
Sec.  which  it  can  fupport  j  and  the  Toriceliian  tube,  or 
others  fitted  upou  the  time  principle,  arejuftly  termed 
i/i'-o/coMs  and  bammet-rs  \\nl\i  refpedl  to  the  air.  Now 
it  is  obfen  td  that  water  i.i  fupported  fit  the  height  of 
exad     "-•^        nearly  :  The  weight  of  the  column  is  exaftly 

jv.cafure  (f  20CO  avoirdupois  pounds  on  every  fqiuire  foot  of  bafe; 

The  ^  rt  fTuie  cr  on  every  fijuare  inch.    The  fume  conGhdion 

?.'-  ne  ii-)y  may  be  drawn  from  tiis  column  of  mercury, 

i!-of|ihere  ;g  rieaj-K'  29  \  Inches  high  when  in  equUibrium  with 

tlie  prelTure  of  the  air.  Wc  may  here  pbfcrve,  that  the 
meafare  talten  fTom  the  height  of  a  colvmm  of  water, 
vs'ine,  fpiiits,  and  the  other  fliiids  of  confiderable  volati- 
lity,, as  chcmiits  term  it^  is  not  fo  exact  as  that  t:ikLu 
from  mercuT}',  oil,  and  the  Like.  For  it  is  obferved, 
■that  the  volatile  fluids  are  coavertsd  by  the  urdiioary 
heat  of  our  vlimates  into  vapour  when  the  conJining 
prefftire  of  tiie  air  i>5  removed  ;  and  this  vapour,  by  its 
tilailicitv,  exerts  a  fmall  prefliire  011  the  furface  of  the 
water,  &c.  in  the  pipe,  and  tbu«  counteracts  ri  fmall 
part  of  the  extemal  prefthre  j  aad  therefore  tlie  cohunu 
fupported  by  thA' rtinaijiing  pi-efliire  muii  be  lighter, 
that  is,  <horte'%  Thus  it  is  found,  tliat  rectified  fpiiits 
wis  not  ftand  mi.ch  higher  than  is  competent  to  a 
vsreight  of  13  pouiuls  on  an  inch,  tlie  elaiiiclty  of  its 
■vapour  balancing  tihout  of  the  prcfTurAof  the  air. 
Wti  Ihiill  after^'ards  have  occaiion  tu  confulcr'Hhis  mat- 
ter snoce  part'cularly. 

As  the  rnedium  height  of  the  mercury  in  the  baro- 
meter is  29  J  inches^  v/e  fee  thut  the  whole  globe  fulh»ins 
a  preffure  equ^l  to  the  whole  weiglit  of  a  body  of  mer- 
^lay  of  this  li eight  ;  and  that  all.  bodies  on  its  furface 
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fnitalu  a  part  of  this  in  proportion       thtu"  lut 'u-.  >.. 
An  ordinary  fized  man  fuiUn'o;;  a  preflin-e  of  feveiai 
tlioufand  pounds.   How  comes  it  then  that  \*/e  are  not 
fenfiblc  of  a  prefi'ure  wliich  onC  Ihould  tr.iak  enough  to '^^^ 
crnih  us  together?  Tiiis  has  been  coufidercd  as  a  ftrong 
objeftion.to  the  preilure  of  the  air;  for  when  a  man  is 
plunged  a  few  feet  underwater,  he  i-^.  very  itofslic  o: 
the  preffure.    The  anfsver  is  by  no  meu  is  io  Ciily  as  ii 
commonly  imagined.    ^Ve  feci  very  diftincYiy  the  ci- 
lefts  of  removing'  this  pr'.fluro  from  any  part  of  tluj 
bod}'.     If  any  cue  will  apply  the  open  end  of  a  ly. 
ringe  to  his  hand,  and  then  dtav  up  the  p'Tcon,  he  will 
fmd  his  hand  fucked  into  the  fyiinge  with  great  fore-?, 
and  it  v/ill  give  pain  ;  and  the  foft  part  of  the  hand  will 
nvtU  into  it,,  being  prefTed  in  by  the  ueighboKvi:;g  parts, 
which  are  fubject  to  the  uClion  of  the  externul  air.  1- 
one  lavs  his  hand  on  the  top  of  a  long  pcrpendien'  ' 
pipe,  ir^ch  as  a  pum.p  filled  to  the  brim  with  Vv-ate-, 
which  is  at  firit  prevented  from  running  ov.X  ly  the  vuhr 
below  ;  and  if  the  valve  be  then  opened,  K)  that  tl'^c 
water  defcends,  he  v/ill  then  find  his  hand  ib  hard  pr;.-!- 
fed  to  the  top  of  tlie  pipe  that  he  cannot  draw  it  awav. 
But  why  do  \\  i  only  feel  the  I'lequaniy  of  prefiure 
Tliere  is  a  fimiiar  inltance  v/herein  we  do  not  feel  it, 
although  we  cannot  doubt  of  its  exiitence.    When  :•. 
man  goes  11o\t1y  to  a  great  diepth  under  w;utT  iu 
di\'ing-beU,  we  knov\'  unqueitionably  that  he  is  expoleu 
to  a  nevt'  and  veiy  great  preffiu'C^  yet  lie  docs  not  feci 
it.     But  tliofe  fatls  are  not  fuftici'ently  farailiar  for  ge- 
neral argument.    The  human  bodv  is  a  bundle  of  io- 
.  lids,  hard  or  foft,  iilltd  or  mixed  v.  i.'ii  ilinds,  aud  the.r-.- 
are  few  or  no  pajts  of  it  wliich  are  empty.    All  ccrs- 
muaieatc  cither  by  vefltls  or  pores;  ai;d  the  whc  1-  lu; 
face  is  a  fieve  through  which  the  infenfible  peifpirati- 
is  performed.    The  whole  extended  i'.u-face  v-f  thehu:' 
is  open  to  the  prtfrure  of  the  :stnuitpbc!e  ;  every  ii>M  ■ 
is  therefore  in  couilibrio  r  and  xi  f  se  or  ipeedy  accels  '01 
given  to  every  part,  the  body  will  rot  be  damaged  Iv, 
the  prefi'ure,  hawever  greats  aiiy  nvjre  thtin  a  wet  fpong. 
woui<4  be  deranged  by  ph  ngmg  it  any  depth  in  wate  . 
Tlie  prcfhire  is  inllantaueoufly  difFufed  by  m.eans  of  tlie 
incomnrefiible  fluii'.s  with  wiiich  the  parts  are  filled ;  and 
if  anv  parts  are  filled  with  air  or  ether  comprtirib'c 
fluids,  tiieie  are  coinpreifeti  till  tlieir  tl'ift'city  ag'ain  b;'~ 
lances  the  prefhii-e.     Befides,.  all  our  fluids  are  acquired 
flovvly.  ami  graeurally  mixed  with  that  propyrtion  oi' 
air  u-bich  tiiev  oJu  djih)lve  or  contain.    l"he  whole  ani- 
mal has  grown  up  in  tiiis  manner  from  the  firfl  vit  d 
atom  of  the  embryo.    For  fuch  I'eafons  the  prefRire  cani 
occafion  no  change  of  ftiape  by  fqneezing  together  tb.  ' 
fle.xible  parts  ;  wye  any  obitruftion  by  coiwpvcfGng  \\ic 
ve'fcla  or  pores.    We  cannot  lay  what  would  be  felt  by 
a  man,  v.xre  it  potlible  tliat  he  could  have  lieen  produ- 
ced aad  giowi!  up  .ft  vi.cut,  and  then  fubjeftedi- to  the 
comprelFiUH.    V.'c  even  know  that  any  fuddcn  cindcon- 
iKiwVable  ciiangcof  general  prdrarc  i.-  VLrv  feverely  fch. 
Pcrfoni  in  a  diving- beii  liave  been  aimoil  killed  by  let- 
ting them  dov>'a  or  da-awiug  them  up  too  frvdileni)'.  lu 
drawing  up,  the  elaflic  ttiiitters  within  have  fuddeiii'^- 
l  v\  eMed,  and  liot  finding  au  immirdiate  efcape  have  buril 
the  .vefiels.    Dr  Ilalley  experienced  tlus,  the  blood 
gulhing  otit  from  Ins  ears  by  ttie  ejcpaulion  of  air  con- 
tained in  the  intenral  cavities  of  this  o:-jaR,  from  whicii 
there  air  but  vrrv  rienderpajTagei. 
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A  very  important  obfervation  recurs  here  :  the  pref- 
fui-e  of  the  atmofphere  is  variable.  This  was  obferv'ed 
almoll  as  foon  as  philofophers  began  to  attend  to  the 
barometer.  Pafchal  obferved'it  in  France,  and  Def- 
cartes  obferved  it  in  Sweden  in  1650.  Mr  Boyle  and 
others  obferved  it  in  England  in  1656.  And  before 
this,  obfervers,  who  took%otice  of  the  concomitancy  of 
thefe  changes  of  aerial  prefTure  with  the  ftate  of  the  at- 
mofphere, remarked,  that  it  was  generally  greateft  in 
winter  and  in  the  night ;  and  certaiilly  moft  variable 
■during  winter  and  in  the  northern  regions.  Famihar 
-now  with  the  weight  of  the  air,  and  confidering  it  as 
the  vehicle  of  the  clouds  and  vapours,  they  noted  with 
care  the  connexion  between  the  weather  and  the  pref- 
fure  of  the  air,  and  found  that  a  great  prefTure  of  the 
air  was  generally  accompanied  with  fair  weather,  and  a 
diminution  of  it  with  rain  and  mills.  Hence  the  baro- 
meter came  to  be  confidered  as  an  index  not  only  of  the 
prefent  ftate  of  the  air's  weight,  but  alfo  as  indicating 
by  its  variations  changes  of  weather.  It  became  a 
Weather-glass,  and  continued  to  be  anxioufly  ob- 
ferved with  this  view.  This  is  an  important  fubjeft, 
and  will  afterwards  be  treated  in  fome  detail. 

In  the  next  place,  we  may  conclude  that  the  prefTure 
of  the  air  will  be  different  in  different  places,  according 
to  their  elevation  above  the  furface  of  the  ocean  :  for 
if  air  be  an  heavy  fluid,  it  muft  prefs  in  fome  propor- 
tion according  to  its  perpendicular  height.  If  it  be  a 
homogeneous  fluid  of  equal  denfity  and  weight  in  all 
its  parts,  the  mercury  in  the  cittern  of  a  barometer  muft 
be  prefTed  precifely  in  proportion  to  the  depth  to  which 
that  ciftem  is  immerfed  in  it ;  and  as  this  prefTure  is  ex- 
actly meafured  by  the  height  of  the  mercury  in  the 
tube,  the  height  of  the  mercury  in  the  Toricellian  tube 
muft  be  exactly  proportional  to  the  depth  of  the  place 
of  ohfervation  under  the  furface  of  the  atmofphere. 
.  The  celebrated  Defcartes  firft  entertained  this  thought 
(Epift.  67.  of  Pr.  III.),  and  foon  after  him  PafchaL 
His  occupation  in  Paris  not  permitting  him  to  try  the 
juftnefs  of  his  conjeAure,  he  requefted  Mr  Perrier,  a 
gentleman  of  Clermont  in  Auvergne,  to  make  the  ex- 
periment, by  obferving  the  height  of  the  mercuiy  at 
one  and  the  fame  time  at  Clermont  and  on  the  top  of 
a  very  high  mountain  in  the  neighbourhood.  His  let- 
ters to  Mr  Perrier  in  1647  are  ftill  extant.  Accord- 
ingly Mr  Perrier,  in  September  1648,  tilled  two  equal 
tubes  with  mercury,  and  obferved  the  heights  of  both 
to  be  the  fame,  viz.  2  6  ^\  inches,  in  the  garden  of  the 
convent  of  the  Friars  Minims,  fituated  in  the  loweft  part 
of  Clermont.  Leaving  one  of  them  there,  and  one  of 
the  fathers  to  obfei-ve  it,  he  took  the  other  to  the  top 
of  Puy  de  Domme,  which  was  elevated  nearly  500 
French  fathoms  above  the  garden.  He  found  its  height 
to  be  23l\  inches.  On  his  return  to  the  town,  in  a 
place  called  Font  de  l\Arbre,  1 50  fathoms  above  the 
garden,  he  found  It  25  inches;  M'hen  he  returned  to  the 
garden  it  was  again  and  the  perfon  fct  to  watch 

the  tube  which  had  been  left  fald  that  it  had  not  varied 
the  whole  day.  Thus  a  difference  of  elevation  of  3000 
French  feet  had  occafioned  a  deprelTion  of  ^-g-  inches  ; 
from  which  it  may  be  concluded,  that  3-g  inches  of 
mercury  weighs  as  much  as  3000  feet  of  air,  and  one- 
tenth  of  an  inch  of  mercury"  as  much  as  96  feet  of  air. 
The  next  day  he  found,  that  taking  the  tube  to  the  top 
of  a  fteeple  1 20  feet  h'gh  made  a  fall  of  one-fixth  of  an 
^VoL.  XV.  Part' I. 


Inch.  This  gives  72  feet  of  air  for  one-tenth  of  an  mcla  of 

mercury ;  but  ill  agreeing  with  the  former  experiment,. 
But  it  is  to  be  obferved,  that  a  very  fmall  error  of  ob- 
fervation  of  the  barometer  would  correfpond  to  a  ^real 
difference  of  elevation,  and  'alfo  that  the  height  of  the 
mountain  had  not  been  meafured  with  any  precifion. 
This  has  been  fince  done  (Mem.  Acad.  par.  1703),  and 
found  to  be  529  French  toifes. 

Pafchal  publifhed  an  account  of  this  great  experl- Which 
ment  (Gromle  Exp.  fur  la  Pefanteur  de  PA'ir).  and  jt ^'^^ 
was  quickly  repeated  In  many  places  of  the  world,  -^^o^hert^' 
1 653  it  was  repeated  in  England  by  Dr  Power  (Power's 
Exper.  Phil.);  and  in  Scotland,  in  r 65 1,  by  Mr  Sinclair 
profefTor  of  philofophy  in  the  univerlity  of  Glafgow,  who 
obferved  the  barometer  at  Lanark,  on  the  top  of  mount 
Tintock  in  Clydfdale,  and  on  the  top  of  Arthur's  Seat 
at  Edinburgh.    He  found  a  depreffion  of  two  inches  be- 
tween Glafgow  and  the  top  of  Tintock,  three  quarters  of 
an  inch  between  the  bottom  and  top  cf  Arthur's  Seat,  and 
■/t  of  an  inch  at  the  cathedral  of  Glafgow  on  a  height 
of  126  feet.   See  Sinclair's  Ars  Nova  et  Magna  Gravi~ 
totis  et  Levltatls  ;  Sturm'ti  Collegium  Epcper'mentakf  and 
Schotl't  Technka ' Cvriofn.  45 

Hence  we  may  derive  a  method  of  meafurliig  the  Hence  a 
heights  of  mountains.  Having  afcevtalned  with  g^^^t  l^^'^^^'j^"^ 
precifion  the  elevation  correfponding  to  a  fall  of  one- hgi^^t""^ 
tenth  of  an  inch  of  mercuiy,  which  is  nearly  90  feet, 
we  have  only  to  obferve  the  length  of  the  mercurial  co- 
lumn at  the  top  and  bottom  of  the  mountain,  and  to 
allow  90  feet  for  every  tenth  of  an  inch.  Accordingly 
this  method  has  been  praitifed  with  great  fuccefs :  but 
it  i-equires  an  attention  to  many  things  not  yet  confi- 
dered ;  fuch  as  the  change  of  denlity  of  the  mercury 
by  heat  and  cold  ;  the  changes  of  denfity  of  air,  which 
are  much  more  remarkable  from  the  fame  caufes ;  and 
above  all,  the  changes  of  the  denfity  of  air  from  its 
comprefTibility  ;  a  change  immediately  connedted  with 
or  dependent  on  the  veiy  elevation  we  wifh  to  meafiire. 
Of  all  thefe  afterwards. 

Thefe  obfervations  give  us  the  moft  accurate  meafure  Alfo  a 
of  the  denfity  of  the  air  and  its  fpecific  gravity.  This  nieafure  of 
is  but  vaguely  though  direftly  meafured  by  weighing  ^^^^^^x^l^ 
air  in  a  bladder  or  vefTel.  Th^e  weight  of  a  manageable  ' 
quantity  is  fo  fmall,  that  a  balance  fufficiently  tickliih  to 
indicate  even  very  fenfible  fraftlons  of  It  is  overloaded 
by  the  weight  of  the  vefTel  which  contains  it,  and  ceafes 
to  be  exadl :  and  when  we  take  Bernoulli's  Ingenlouii 
method  of  fufpending  it  in  water,  we  expofe  ourfelves 
to  great  rifk  of  error  by  the  variation  of  the  water's 
denfity.  Alfo  it  muft  necefTarily  be  humid  air  which 
we  can  examine  in  this  way  :  but  the  propo:-tion  of  an 
elevation  in  the  atmofphere  to  the  depreflion  of  the  co- 
lumn of  mercury  or  otlier  fluid,  by  which  we  meafure 
its  preflure,  gives  us  at  once  the  proportion  of  this 
weight  or  their  fpecific  gravity.  Tlius  fince  It  is  found 
that  in  fuch  a  ftate  of  prefTure  that  the  barometer  ftands 
at  30  inches,  and  the  thermometer  at  32  ,  87  feet  of  rife 
produces  one-tenth  of  an  inch  of  fall  In  the  barometer, 
the  air  and  tie  mercury  being  both  of  the  freezing  tem- 
perature, we  muft  conclude  that  mercury  is  10,440  times 
heavier  or  denfer  than  air.  Then,  by  comparing  mer- 
cury and  water,  we  get  -^^x  nearly  for  the  dtnfity  of 
air  relative  to  water  :  but  this  varies  fo  imich  by  heat 
and  moifture,  that  it  is  ufelcfs  to  retain  any  thing  more, 
than  a  general  notion  of  it  ;  nor  if.  it  eafy  to  determine 
M  whether 
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.jferable.  it  is  .extremely  difScult  to  obferve  tJie  height 
of  the  mercury  iii  the  barpmeter  nearer  than  tA??  of  an 
iiicii;  and  this  wifl  prodiice  a  difference  of  even  five  feet, 
■OX  of  the  whole.  Perhap.s  tliis  is  a  greater  propor- 
tion than  the  error  in  we-ighing. 

FrojTi  the  fame  ejq^erlment's  we  ilfodeHve  feme  know- 
ledge of  the  height  of  the  aerial  covering  which  furrounds 
our  globe.  When  we  raife  our  barometer  87  feet  above 
the  furface  of  the  fea,  the  mei  cary  falls  about  one-teath 
of  an  incli  in  the  barometer  :  therefor-e  if  the  barome- 
ter {ho\ys  30  inches  at  the  fea-fhore^  we  may  expedtthat, 
ty  raifing  it  300  tinaes  87  feet  or  5  miles,,  the  mercury 
in  the  tvii»;e  will  defcend  to  the  level  of  the  ciftern,  and 
that  this  is  the  heiglit  of  our  atmofphei-e.  But  otlter 
appearances  lead  us  to  fuppofe  a  much  greater  height. 
Meteors  are  feen  with  us  much  higil:er  than  this,  awl 
wjiich  yet  give  ,u;idoubted  indication  of  being  fuppoitcd 
by  our  air.  There  can  be  little  doxibt,  too,  that  the  vi- 
£bility  of  the  expanfe  above  us  >s  owing  to  the  reflec- 
tion of  the  fua's  light  by  our  air.  Were  the  heavenly 
fpaces  perfeiUy  tranfparent,  we  fliould  no  more  l^e  them 
than  the  pureft  water  through  whicli  we  fee  other  ob- 
jects ;  and  we  fee  ihem  as  we  fee  water  tinged  with  milk. 
<«•  other  faecuLx.  Now  it  is  eafy  to  Ihow,  that  the  light 
which  gives  us  what  is  called  twihght  muft  be  reflefted 
from  the  height  of  at  leaft  50  miles  ;  for  we  have  it  when 
the  fuH  is  deprcflcd  18  degrees  belovy  our  hoiizon. 

A  little  attention  to  the  conftitution  of  our  air  will 
convince  us,  that  the  atmofphere  mull  cxteiid  to  n  much 
greater  height  than  300  times  87  feet.  We  fee  from 
the  raoft  familiar  fails  that  it  is  compreflible  ;  we  can 
fqueeze  it  in  an  ox-bladder.  It  is  alfo  heavy  ;  preffiug 
on  the  air  in  this  bladder  with  a  very  great  force,  not 
Ijefs  than  1 500  pounds.  We  muft  therefore  conlider  it 
•^s  in  a  ilate  of  compreflion,  exifting  in  fmaller  room  tjian 
it  would  alTun-ic  if  it  were  not  compreffed  by  the  Incum- 
bent air.  It  muft  therefore  be  in  a  condition  fomcthing 
refembling  that  of  a  quantity  of  line  carded  wool  thrown 
loofely  into  a  deep  pit  ;  the  Imver  ftrata  carrying  tl>e 
\yetght  of  the  upper  ftrata,  and  beingcomprclTed  by  them ; 
and  fo  much  the  more  comprelTcd  they  are  further 
down,  and  only  the  upper  ftratura  in  its  unconftrained 
^nd  moft  expanded  ftate.  If  we  ftiall  fuppofe  this  wool 
thrown  in  by  a  hundred  weight  at  a  time,  it  will  be  di- 
vided into  ftrata  of  equal  weights,  but  of  unequal  tliick- 
nefs ;  the  loweft  being  the  thinneft,  and  the  fiiperior 
ftrata  gradually  increafing  in  thicknefs.  Now,  fuppofe 
the  pit  filled  with  air,  and  reaching  to  the  top  of  the 
atmofphere,  the  ive't^hts  of  all  the  ftrata  above  any  ho- 
rizontal plane  in  it  is  raeafured  by  the  height  of  the  mer- 
cury In  the  Toricellian  tube  placed  in  that  plane  ;  and 
one-tenth  of  an  inch  of  mercury  is  juft  equal  to  the 
weight  of  the  loweft  ftratum  87  feet  thick  :  for  on 
raifing  the  tube  87  feet  from  the  fea,  tlie  furface  of  the 
mercury  will  defcend  one-tenth  of  an  inch.  Ralfe  the 
tube  till  the  mercury  fall  another  tenth  :  This  ftratum 
muft  be  more  than  87  feet  thick  ;  how  much  more  we 
cannot  tell,  being  ignorant  of  the  law  of  the  air's  ex- 
panfion.  In  order  to  make  it  fall  a  third  tenth,  we 
muft  raife  it  through  a  ftratum  ftill  thicker ;  and  fo  on 
continually. 

All  this  Is  abundantly  confirmed  by  the  very  firft  ex- 
periment made  by  the  order  and  dircAIons  of  Pafchal : 
Jor  by  carrying  the  tube  from  the  garden  of  the  con- 
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yent  to  a  place  T  50  fathoms  higlifcr,  thc  rnercury  iell'i 
inches,  or  1,2917  ;  which  glvis  abouft  69  feet  8  isichej 
of  aerial  -ftratum  for  -^5  of  an  inch  of  mercury  ;  and  by- 
carrying  it  from  thwice  to  a  place  ,3^0  fathoms  highei", 
the  mtTcury  fell  I  v|,  or  1,9167  inches,  which  gives 
109  feet  7  indies  for  of  an  inch  of  mercury.  Thefc 
expe;i.nent8  were  not  accurately 'made  ;  for  at  that  time 
the  philofophers,  though  zcidous,  were  but  f.  holars  ia 
the  jcunte  of  experimenting,  and  novices  in  the  art.  But 
the  refults  abundantly  (how  this  general  truth,  and  they 
are  completely  confirmed  by  thoufands  of  fubfequcnt  ob- 
fervations.  It  Is  evident  from  the  whole  tenor  of  them, 
that  the  ftrata  of  air  decreale  in  denfity  as  we  afcend 
through  the  atmofphere ;  but  it  remained  to  be  difco. 
yered  vyhat  is  the  force  of  this  decreafe,  that  is,  the 
law  of  the  air's  expaufion.  Till  this  be  done  we  c?ia 
fay  nothing  about  the  con&itution  of  our  atmofphere  : 
we  caiuiot  tell  in  what  nmnner  it  is  fitteft  for  raifing 
and  fiippoiting  the  exhalations  and  vapours  which  are 
continually  aiifing  from  the  inhabit<id  regions ;  not  a« 
an  exo  eraentitjous  waile,  but  to  be  fiipported,  perha}» 
manufaftured,  in  that  vaft  laboratoiy  of  nature,  and  t» 
be  returned  to  us  in  beneficent  (howei-s.  We  cannot 
uie  our  knoAsiedge  for  the  curious,  and  frequently  ufeful, 
puqiofeof  meafui  ing  the  heights  of  mountains  and  takings 
the  levels  of  extenllve  regions  ;  m  ftioil,  without  an  ac- 
curate knowledge  of  this,  we  can  hardly  acquire  any 
acquaintance  with  thofe  raechanlcal  properties  which 
dlftinguifli  air  from  thofe  liquids  which  circulate  here 
below. 

Having  therefore  conridfred  at  fome  length  the  Iead-Compr< 
ing  confequences  of  the  air's  liuidity  and  gravity,  Icthilityol 
us  confider  its  comprelfibility  with  the  fame  care  ;  and 
then,  combining  the  agency  of  bt>th,  we  (hall  anfwer  all 
the  purpofes  of  philoiophy,  difcover  the  lawts,  explain 
the  phenomena  of  nature,  and  Improye  art.  We  pro- 
cet  d  therefore  to  confider  a  little  the  phenomena  which 
indicate  and  charafterife  this  other  proi>erty  of  the  air. 
All  fluids  ai-e  elaftic  and  compi  eflible  as  well  as  air  ; 
but  in  thera  the  compr<flibiUty  makes  no  figure,  or  doc  s 
not  intereft  us  while  we'  are  confidering  tht  ir  preffims, 
motions,  and  impulfions.  But  in  air  the  comprcflibility 
and  expanfion  draw  our  chief  attention,  and  make  it  a 
proper  reprefentative  of  this  clafs  of  fluids. 

_  Nothing  is  more  familiar  than  tlie  compreflibility  of  ^  famji 
air.     It  Is  feen  In  a  bladder  filled  with  it,  which  we  canphen mi 
forcibly  fqueeze  into  lefs  room  ;  it  is  feen  in  a  fyringe,  wh 
of  which  we  can  pufli  tlie  plug  farther  and  farther  as 
we  increafe  the  preifiire. 

But  thefe  appearances  bring  Into  view  another,  and  ,  ^9, 
the  moft  Interciling,  property  of  air,  viz.  its  elajl'tdty.  ei^ftlcU 
When  we  have  fqueezed  the  air  in  the  bladder  or  fy- 
ringe Into  lefs  room,  we  find  that  the  force  with  which 
we  comprt-Jed  it  is  neceflary  to  keep  it  in  this  lulk  ;  and 
that  if  we  ceafe  to  prefs  it  togetlier,  it  will  fwell  out 
and  regain  Its  natural  dimenfions.  This  diftinguifties 
it  elTentlally  from  fuch  a  body  as  a  mafs  of  flour,  fait, 
or  fuch  hke,  which  remain  in  the  comprefled  ftate  to 
which  we  reduce  them. 

There  Is  therefore  fomething  which  oppofes  the  cora-ReCafn 
prefTion  different  from  the  Cmple  impenetrabihty  offorce,  a 
the  air:  there  is  fomething  that  oppofes  mechanical P''"'^"'^' 
force  :  there  is  fomething  too  which  produces  motion, 
not  only  refifting  compreffion,  but  puftiing  back  the 
comprefling  body,  and  communicating  motion  to  it.  As 
'  aa 
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im  HtTOw  is  grad«al!y  aectleratcdi  by  the  bow-ftring' 
preffing  it  forward,  and  at  the  moment  of^  its  difcharge 
is  brought  to  a  ftate  of  rapid  motion  ;  fo.  the  ball  from 
a-  pop-gun  or  wind-giin  is  gradually  accelerated  aiong 
the  barrel  by  the  preffure  ctf  the  air  during  it*  expan- 
fion  frora  its  comprefftd  ftate,  and  fiaaliy  quits  it  with 
an  accumulated  velocity.  Thefe  two  motions  are  in- 
dications perfedlly  fimilar  of  the  elafticity  of  the  bow 
and  of  the  air. 

of  Thus  it  appears  that  air  is  heavy  and  elafttc.  It 
needs  little  confideration  to  convince  us  in  a  vague  man- 
ner that  it  is  fluid.  The  eafe  with  which  it  is  pene- 
trated, and  driven  about  in  ever)'  direction,  and  the  mo- 
tion of  it  in  pipes  and  channels,  however  crooked  and 
intricate,  intitle  it  to  this  cliaraf'ter.  But  before  wc 
can  proceed  to  deduce  confequences  from  its  fluidity, 
and  to  offer  them  as  a  true  account  of  what  will  happen 
in  thefe  circumftances,  it  is'  neceflary  to  exhibit  lome 
diftinft  and  fimple  cafe,  in  which  the  charafteriftic  me- 
chanical property  of  a  fluid  i^s  clearly  and  unequivocally 
obfervcd  in  it.  That  property  of  fluids  from  which- all 
the  laws  of  hydro itatics  and  hydraulics  are  derived  with 
ftri^ftell;  evidence  is,  that  any  prefllire  applied  to  any 
part  of  them  is  propagated  through  the  wiiok  mafs  in 
every  direttion  ;  and  that  in  coiifequence  of  this  diflb- 
fion  of  preflure,  any  two  external  forces  can  be  put  in 
cquihbrio  by  the  interpofition  of  a  flnid,  in  the  fame 
way  as  they  can  be  put  in  equilibrlo  by  the  interven- 
tion of  any  mechanical  engine* 
men-  Let  a  clofe  veffel  ABC  (ng.  7.),  of  any  foi-m,  have 
two  upright  pipes  EDC,  GFB,  inicrted  into  any  parts 
of  its  top,  fides,  or  bottom,  and  let  water  be  poured 
into  th.-m,  fo  as  to  Hand  in  equilibrio  with  the  horizon- 
tal furfaces  at  E,  D,  G,  F,  and  let  1)  F/",  be  hori- 
zontal lines,  it  Tvill  be  found  t\\At  tiie  height  of  the  co- 
himn Fw/  is  fenfibly  equal  to  that  of  the  column,  G/. 
This  is  a  faA  univerfally  obfervcd  in  whatever  way  the 
pipes  are  inferted. 

Now  the  furface  of  the  water  at  D  is  undoubtedly 
prefled  upwrirds  with  a  force  equal  to  a  column  of  wa- 
ter, having  its  furface  for  its  bafe,  and  for  its  height; 
it  is  thereR)re  prevented  from  rifuig  by  Come  oppofite 
force.  This  can  be  nothing  but  tlie  elafticity  of  tlie 
confined  air  prefiing  it  down.  The  veiy  fame  thing 
muft  be  faid  of  the  furface  at  F;  and  thus  there  are 
two  external  prefliires  at  D  and  F  fet  in  equilibrio  by 
the  intei^ofition  of  air.  The  force  exerted  on  the  fur- 
face D,  by  the  preflure  of  the  colnmn  E  .-/^  is  therefore 
propagated  to  the  furface  at  F ;  and  thus  air  has  this 
charafteriftic  mark  of  fluidity.  " 

In  this  experiment  the  weight  of  the  air  is  infenfible 
when  the  veflel  is  of  fmall  li'/e,  and  has  no  fenfible  ftiare 
in  the  prefl"iire  reaching  at  D  and  F.  But  if  the  ele- 
vation of  the  point  F  above  1>  is  ver\'  great,  the  column 
E  d  ivi^l  be  ob/erved  fenfibly  to  exceed  the  coluiim  G J. 
Thus  if  F  be  70  feet  higher  than  D,  E  d  will  be  an  inch 
longer  than  the  column  G  /'.-  for  in  this  cafe  there  is 
reading  at  D,  not  only  the  prefllu  e  propagated  from  F, 
but  alfo  the  weight  of  a  column  of  air,  having  the  fur- 
face at  for  its  bafe  and  70  feet  high.  This  is  equal 
to  the  weight  of  a  column  of  water  one  inch  high. 

It  is  by  this  propagation  of  prefigure,  this  JiuidUy, 
that  the  pellet  is  difcharged  from  a  child's  pop-gun.  It 
fticksfaft  in  the  muzzle;  and  he  forces  in  another  pel- 
let  at  the  other  end,  whic"h  he  prefles  fonvard  with  the 
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rartTincr,  cond^snling  the  air  between  thent^  and" 
propagating  to  the  otl>er  pellet  the  preflvu-c  which  he 
exerts,  till  the  fri<^tion  is  overcome,,  and  the  pellet  is 
difcharged  by  the  air  expstnding  and  following  it. 

Theile  is.  a  pretty  philofophical  plaything  which  ili- 
luftrates  this  property  of  air  in  a  veiy  perfpicuous  man* 
ner,  and  which  we  fliall  afterwards  have  occafion  to  don- 
fider  as  converted  into  a  moft  ufeful  hydraulic  machine, 
This  is  what  is  ufually  called  Heroes  fountain^  having  H^rti's 
been  invented  by  a  Syracufan  of  that  naraie.  It  cou'-  fountain, 
fifts  of  twx)  vefll'ls  KLMN  (fig.  8.),  OPQR,  which  are 
clofe  on  all  fides-  A  tube  AB,  having  a  funnel  a-top, 
pafles  througli  the  uppermoft  veffel  without  communis 
eating  with  it,  being  foldered  into  its  top  and  bottom. 
It  alio,  paffes  through  the  top  of  the  under-veffel,  whera 
it  is  alfo  foldered,  and'  reaches  almoft  to  its  bottom.. 
This  tube  is  open  at  both  ends.  There  is  another  opea 
tube  ST,  which  is  foldered  into  the  top  of  the  under- 
voflel  and  the  bottom  of  the  upper  veffel,  and  reaches 
almoft  to  its  top.  Thefe  two  tubes  ferve  alfo  to  ftip- 
port  the  upper  veflll.  A  third  tube  GF.  is  foldered 
into  the  top  of  the  upper  veffel,  and  reaches  almaft  to 
its  bottom.  This  tube  is  open  at  both  ends,  but  the 
orifice  G  i«  very  fmall.  Now  fuppofe  the  Uppermolt 
vefiel  filled  with  water  to  tlie  height  EN»  E  e  being  its 
furface  a  little  belcAv  T.  Stop  the  orifice  G  with  the 
finger,  and  }X)Ui-  in  water  at  A.  This  will  defcend 
through  AB,  and  comprefs  the  air  in  OQR.P  into  lefs 
room.  Suppofe  the  water  in  the  under  vefTd  to  have 
acquired  the  fm-face  C  c,  tlie  air  which  formerly  occupied 
t-he  whole  of  the  ipaces  OPQK  and  K.L  1?  E  will  now 
be  contained  in  the  fpaces  F  <.  C  and  KL :  E ;  and  its 
elalbicity  will  be  in  equilibrio  with  the  weight  of  the 
column  of  water,  wtiofe  bafe  is  the  fiu-face  E  c,  and 
whofe  height  is  A  c.  As  this  preffure  is  exerted  in 
every  part  of  the  air,  it  will  be  exerted  on  the  furface 
E  t  of  the  water  of  the  upper  veffel ;  and  ii  the  pipe 
FG  ^ere  continued  upwards,  the  water  would  be  lup- 
ported  in  it  to  an  height  e  H  above  E  equal  to  A  e. 
Therefore  if  the  finger  be  now  taken  from  off  the  orir 
fice  G,  the  water  will  fpout  up  to  the  fan^»e  height  as 
if  it  had  been  immediately  forced  out  by  a  column  of 
water  A  c  without  the  intei-vention  of  the  air,  that  is, 
nearly  to  H.  If  inftead  of  the  funnel  at  A,  the  veffel 
Iwve  a  brim  which  will  caufe  the  water  difcharged  at  G 
to  run  down  the  pipe  AB,  this  fountain  v\'iil  play  till 
all  the  water  in  the  upper  veffel  is  expended.  T'he  ope- 
ration of  this  fecond  fountain  will  be  better  underftood 
from  fig.  9,  v^  hlch  an  intelligent  reader  will  lee  is  per- 
fifdly  equivalent  to  fig.  8.  A  very  powerful  engine  for 
railing  water  upon  this  principle  has  long  been  employed 
in  the  Hungarian  mines  ;  where  the  pipe  AB  is  about 
200  feet  high,  and  the  pipe  FG  about  1 20  ;  and  the 
condenfatlou  is  made  in  the  upper  veflel,  and  com- 
municated to  the  lower,  at  the  bottom  of  the  mine,,  by 
a  long  pipe.     See  IVATER-W^orks- 

W e  may  now  apply  to  air  all  the  laws  of  hydroftaticf?  Lav  s  oi 
and  hydraulics,  in  perfecl  confidence  that  their  legiti- '\^^*^'''^^r 
mate  conf  equences  will  be  obferved  in  all  its  fituations.  cable 'to  air« 
We  fhall  in  future  fubftitute,  in  place  of  any  force  aCl- 
ing  on  a  furface  of  air,  a  column  of  water,  mercury,  or 
any  other  fluid  whofe  weight  is  equal  to  this  force  : 
and  as  we  know  diftiii«ftly  fiOm  theory  what  will  be  the 
confequences  of  this  hydroftatic  pi-effure,  we  fliall  de- 
terthine  uf  ri.ri  the  phenomena  in  air  j  and  in  cafes 
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whtre  theory  does  not  enable  m  to  fay  with  precifion 
what  is  the  effeft  of  this  preffure)  experience  informs 
us  in  the  cafe  of  water,  and  analogy  enables  us  to  tranf- 
fer  this  to  air.    We  fhall  find  this  of  great  fervice  in 
fome  cafes,  which  otherwife  are  almoft  defperate  in  the 
36      prefent  ftate  of  our  knowledge. 
More  re-        From  fuch  familiar  and  fmiple  obfervatlons  and  expe- 
r^mcnts^^'  ^'^cnts,  the  fluidity,  the  heavinefs,  and  elafticity,  are 
luch  as       difcovered  of  the  fubllance  with  which  we  are  furround- 
ed,  and  which  we  call  aii\  But  to  underfland  thefe  pro- 
perties, and  completely  to  explain  their  numerous  and 
important  confequences,  we  mult  call  in  the  aid  of  moi-e 
refined  obfervatlons  and  experiments  whicli  even  this 
fcanty  knowledge  of  them  enables  us  to  make  ;  we 
mull  contrive  fome  methods  of  producing  with  preci- 
fion any  degree  of  conde  ifition  or  rarefaftion,  of  em- 
ploying or  excluding  the  gravitating  prefiure  of  air,  and 
of  modifying  at  pleafure  the  a£tIon  of  all  its  mechanical 
57  properties. 
A  method      Nothing  can  be  more  obvious  than  a  method  of  com- 

fin'^thea^'r  ^^"'''""^^^      ''^  *°  ''"^  degree.    Take  a  cy- 

^e^'i"  Under  or  prifraatic  tube  AB  (fig.  10.)  fhut  at  one  end, 
and  fit  it  with  a  pillon  or  plug  C,  fo  nicely  that  no  air 
can  pafs  by  its  fides.  This  will  be  bell  done  in  a  cy- 
lindric  tube  by  a  turned  Hopper,  covered  with  oiled 
leather,  and  fitted  with  a  long  handle  CD.  When  this 
is  thrufl  down,  the  air  which  formerly  occupied  the 
whole  capacity  of  the  tube  is  condenfed  into  lefs  room. 
The  force  necelTary  to  produce  any  degree  of  compixf- 
fion  may  be  concluded  from  the  weight  necelTaiy  for 
pulhing  down  the  plug  to  any  depth.  But  this  inllru- 
ment  leaves  us  little  opportunity  of  making  interelling 
txperiments  on  or  in  this  condenfed  air  ;  and  the  force 
required  to  make  any  degree  of  compreflion  cannot  be 
meafured  with  mucli  accuracy  ;  becaufe  the  pillon  mull 
be  very  clofe,  and  have  great  fridlion,  in  order  to  be 
fufliciently  tight  :  And  ab  the  compreflion  is  increafed, 
ihe  leather  is  more  fqueezcd  to  the  fide  of'  the  tube  ; 
and  the  proportion  of  the  external  force,  which  is  em- 
ployed merely  to  overcome  this  variable  and  uncertain 
frlAion,  cannot  be  afcertained  with  any  tolerable  pre- 
cifion. To  get  rid  of  thefe  imperfecSlions,  the  following 
.  addition  may  be  made  to  the  inllrument,  which  then 
becomes  what  is  called  the  condenftng  J'yringe. 
The  con-  The  end  of  the  fyringe  is  perforated  with  a  very 
deiiGng  fy-  fj-jiall  hole  e f ;  and  being  externally  turned  to  a  fmall 
iiDgewith  (^yiJiidcr,  a  narrow  flip  of  bladder,  or  of  thin  leather, 
foaked  in  a  mixture  of  oil  and  tallow,  mull  be  tied  over 
the  hole.  Now  let  us  fuppofe  the  pillon  pulhed  down 
to  the  bottom  of  the  barrel  to  which  it  applies  clofe  ; 
wJien  it  is  drawn  up  to  the  top,  it  leaves  a  void  behind, 
and  the  weight  of  the  external  air  prelfes  on  the  flip  of 
bladder,  which  therefore  claps  clofe  to  the  brafs,  and 
thus  performs  the  part  of  a  valve,  and  keeps  it  clofe  fo 
that  no  air  can  enter.  But  the  pillon  having  reached 
the  top  of  the  barrel,  a  hole  F  in  the  fide  of  it  is  jull 
below-  the  pillon,  and  the  air  rulhes  through  this  hole 
and  fills  the  barrel.  Now  pulh  the  pillon  down  again, 
it  immediately  pafles  the  hole  F,  and  no  air  efc'apes 
through  it ;  it  therefore  forces  open  the  valve  at /,  and 
efcapes  while  the  pillon  moves  to  the  bottom. 
Its  veiTel  or  Now  let  E  be  any  veffel,  fuch  as  a  glafs  bottle,  ha- 
reccivtr.  ving  its  mouth  furnlflied  v/ith  a  brafs  cap  firmly  ce- 
mented to  it,  having  a  hollow  fcrew  which  fits  a  folid 
fcrew  /  5,  turned,  on  the  cylindric  nozzle  of  the  fyringe. 
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Screw  the  fyringe  into  this  cap,  and  it  is  evident  that 
the  air  forced  out  of  the  fyringe  will  be  accum.ulated  in 
this  velfel :  for  uppn  dra\ving  up  the  pillon  the  valve 
/  always  Ihuts  by  the  elafticity  or  expanding  force  of 
the  air  in  E  ;  and  on  pulhing  it  down  again,  the  valve 
will  open  as  foon  as  the  pifton  has  got  fo  far  down  that 
the  air  in  the  lo  wer  part  of  the  barrel  is  more  powerful 
than  the  air  already  in"  the  veffel.  Thus  at  every  llroke 
an  additional  barrelful  of  air  will  be  forced  into  tlif 
veflel  E  ;  and  it  will  be  found,  that  after  eveiy  ftroke 
the  pillon  mull  be  farther  pufhed  down  before  the  valve- 
will  open.  It  cannot  open  till  the  prefliire  arifing  from 
the  elafticity  of  the  air  condenfed  in  the  barrel  is  fupe- 
I'ior  to  the  elafticity  of  the  air  condenfed  in  the  velfel ; 
that  is,  till  the  condenfation  of  the  firft,  or  its  denfity,  ' 
\?,  fome'what  greater  than  that  of  the  laft,  in  order  to 
overcome  the  ftraining  of  the  valve  on  the  hole  and  the 
llick'ng  occafioned  by  the  clammy  matter  employed  to 
make  it  air-tight.  ^ 

Sometimes  the  fyringe  is  conftru£l<?d  with  a  valve  in  a  dilFe 
the  p:fton.  This  pifton,  inftcad  of  being  of  one  piece  o-iftru 
and  fohd,  confilts  of  two  pieces  perforated.  The  upper 
part  iknm  is  connefted  with  the  rOd  or  handle,  and'^  ""^*^ 
has  its  lower  part  turned  down  to  a  fmaU  cylinder, 
which  is  fcrewed  into  the  lower  part  k  Ion ;  and  has 
a  perforation  g  h  going  up  in  the  axis,  and  terminating 
in  a  hole  h  in  one  fide  of  the  rod,  a  piece  of  oiled 
leather  is  llrain^d  aci-ofs  the  hole  g.  When  the  pifton 
is  drawn  up  and  a  void  left  below  it,  the  weight  of  the 
external  air  forces  it  through  the  liole  h g,  opens  the 
valve  ^,  and  fills  the  barrel.  Then,  on  pufiiing  down 
the  pifton,  the  air  being  fqueczed  into  lefs  room,  prelfes 
on  the  valve  g^  Ihuts  it  ;  and  none  efcaping  througii 
the  pifton,  it  is  gradually  condenfed  as  the  pillon  de- 
fcends  till  it  opens  the  valve  and  is  added  to  that  al- 
ready accumulated  in  the  veffel  E.  .  ^ 

Having  in  this  manner  forced  a  quantity  of  air  into  pjaftici! 
the  veffel  E,  we  can  make  many  experiments  in  it  in  of  the  a 
this  ftate  of  condenfation.  We'  are  chiefly  concerned ""^'■^'"^" 
at  prefent  with  the  effedl  which  this  produces  on  its  j'^^jl^^'"'^ 
elafticity.  We  fee  this  to  be  greatly  increafed  ;  for  ^  "' 
we  find  more  and  more  force  required  for  introducing 
every  fuccefilve  barrelful.  When  the  fyringe  is  unfcrew- 
ed,  we  fee  the  air  rufh  out  with  great  vielence,  and 
every  indication  of  great  expanding  force.  If  the  fy- 
ringe be  connefted  with  the  veffel  E  iu  the  fame  man-, 
ner  as  the  fyringe  in  n°  17,  viz.  by  interpofing  a  ftop- 
cock  B  between  them  (fee  fig.  3.),  and  if  this  Hop, 
cock  have  a  p-Ipe  at  its  extremity,  reaching  near  to  the 
bottom  of  the  veffel,  which  is  previoully  half  filled  with 
water,  we  can  obfervc  diftindly  when  the  elafticity  of 
the  air  in  the  fyringe  exceeds  that  of  the  air  in  the  re- 
ceiver :  for  the  pillon  mull  be  pullied  down  a  certain 
length  before  the  air  from  the  fyringe  bubbles  up  thro' 
the  water,  and  the  pifton  muft  be  farther  down  at  each 
fucceflive  ftroke  before  this  appearance  is  obferved. 
When  the  air  has  thus  been  accumulated  in  the  re- 
ceiver, it  preffes  the  fides  of  it  outward,  and  wIU  burft 
it  if  not  ftrong  enough.  It  alfo  preffes  on  the  furface 
of  the  water ;  and  if  we  now  fliut  the  cock,  unfcrew 
the  fyringe,  and  open  the  cock  again,  the  air  will  force 
the  water  through  the  pipe  with  great  velocity,  caufing 
it  to  rife  in  a  beautiful  jet.  When  a  metal-receiver  is 
ufed,  the  condenfation  may  be  puflied  to  a  great  length, 
and  the  jet  will  then  rife  to  a  great  height  j  which  gra- 
dually 
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dually  diminifhes  as  the  water  is  expended  and  room 
given  to  the  air  to  expand  itfelf.    See  the  figure. 

We  judge  of  the  condenfation  of  air  in  the  veffd  E 
by  the  number  of  ftrokes  and  the  proportion  of  the 
capacity  of  the  fyringe  to  that  of  the  veffel.  Suppofe 
the  firft  to  be  one-tenth  of  the  laft ;  then  we  know, 
that  after  10  ftrokes  the  quantity  of  air  in  the  veffel  is 
doubled,  and  therefore  its  denfity  double,  and  fo  on  af- 
ter any  number  of  ftrokes.  Let  the  capacity  of  the  fy- 
ringe (when  the  pifton  is  drawn  to  the  top)  be  a,  and 
that  of  the  veffel  be  b,  and  the  number  of  ftrokes  be  «, 

the  denfity  of  air  in  the  veffel  will  be  or 
,  n  a 

~- 

But  this  is  on  the  fuppofition  that  the  pifton  accu- 
-rately  fills  the  barrel,  the  bottom. of  the  one  applying 
clofe  to  that  of  the  other,  and  that  no  force  is  neceflary 
for  opening  either  of  the  valves  :  but  the  firft  cannot 
be  infured,  and  the  laft  is  very  far  from  being  true.  In 
the  conftrudtion  now  defcribed,  it  will  require  at  leaft 
one  twentieth-part  of  the  ordinaiy  preflure  of  the  air 
to  open  the  pifton  valve  :  therefore  the  air  which  gets 
in  wiU  want  at  leaft  this  proportion  of  its  complete 
elafticity  ;  and  there  is  always  a  fimilar  part  of  the 
elafticity  employed  in  opening  the  nozzle  valve.  The 
condenlation  therefore  is  never  nearly  equd  to  what  is 
here  determined. 

It  is  accurately  enough  meafured  by  a  gage  fitted  to 
the  inftrument.  A  glafs  tube  GH  of  a  cylindric  bore, 
and  clofe  at  the  end,  is  fcrewed  into  the  fide  of  the  cap 
on  the  mouth  of  the  veffel  E.  A  fmall  drop  of  water 
or  mercury  is  taken  into  this  tube  by  warming  it  a  little 
in  the  hand,  which  expands  the  contained  air,  fo  that 
when  the  open  end  is  dipped  into  water,  and  the  whole 
allowed  to  cool,  the  water  advances  a  little  into  the  tube. 
The  tube  is  furniflied  with  a  fcale  divided  into  fmall 
^qual  parts,  numbered  from  the  clofe  end  of  the  tube. 
Since  this  tube  communicates  with  the  veffel,  it  is  evi- 
dent that  the  condenfation  will  foice  the.  water  along 
the  tube,  a£ting  like  a  pifton  on  the  air  beyond  it,  and 
the  air  in  the  tube  and  veffel  will  always  be  of  one  den- 
fity. Suppofe  the  number  at  which  the  drop  ftands 
before  the  condenfation  is  made  to  be  c,  and  that  it 
ftands  at  d  when  the  condenfation  has  attained  the  de- 
gree required,  the  denfity  of  the  air  in  the  remote  end 
of  the  gage,  and  confequently  in  the  veffel,  will-  be 
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Sometimes  there  is  ufed  any  bit  of  tube  clofe  at  one 
end,  having  a  drop  of  water  in  it,  fimply  laid  into  the 
veffel  E,  and  furniffied  or  not  with  a  fcale  :  but  this 
can  only  be  ufed  with  glafs  veflels,  and  thefe  are  too 
weak  to  refift  the  preffure  arifing  from  great  condenfa- 
tion. In  fuch  experiments  metalline  veffels  are  ufed, 
fitted  with  a  variety  of  apparatus  for  different  experi- 
ments. Some  of  thefe  will  be  occafionally  mentioned 
afterwards. 

It  muft  be  obferved  in  this  place,  that  ver)'  great  con- 
denfations  require  great  force,  and -therefore  fmall  fy- 
ringes.  .It  is  therefore  convenient  to  have  them  of  va- 
rious fizes,  and  to  begin  with  thofe  of  a  larger  diame- 
ter, which  operate  more  quickly  ;  and  when  the  con- 
denfation becomes  fatiguing,  to  change  the  fyringe  for 
a  fmaUer. 


6.7 

fing  apparatus  more  convenient,  it  is  proper  to  have 
ftop-cock  interpofed  between  the  fyringe  and  the  veffel,  .^^^^  the 
or  as  it  is  tifually  called  the  receiver.    This  confifts  of  a  fyringe  and 
brafs  pipe,  which  has  a  well-ground  cock  in  its  middle,  'cceiver. 
and  has  a  hollow  fcrew  at  one  end,  which  receives  the 
nozzle  fcrew  of  the  fyringe,  and  a  folid  fcrew  at  the 
other  end,  which  fits  the  fcrew  of  the  receiver.  See 
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By  thefe  gages,  or  contrivances  fimilar  to  them,  we  Inftanccs  of 
have  been  able  to  afcertain  very  great  degrees  of  con-  ^J^^^  con- 


ieiifation 
prove 


denfation  in  the  courfe  of  fome  experiments.  Dr  Hales 
found,  that  when  dry  wood  was  put  into  a  ftrong  veffel, 
which  it  ahnoft  filled,  and  the  remainder  was  filled  with 
water,  the  fwelling  of  the  wood,  occafioned  by  its  im- 
bibition of  water,  condenfed  the  air  of  his  gage  into  the 
thoufandth  of  its  original  bulk.  He  found  that  peafe 
treated  in  the  fame  way  generated  elaftic  air,  whiclx 
prcffmg  on  the  air  in  the  gage  condenfed  it  into  the 
fifteen  hundredth  part  of  its  bulk.  This  is  the  greateft 
condenfation  that  has  been  afcertained  with  precifion, 
although  in  other  experiments  it  has  certainly  been  car- 
ried much  farther ;  but  the  precife  degree  could  not  be 
afcertained.  f.^ 
.  The  only  ufe  to  be  made  of  this  cbfervation  at  pre-  Air  and 
fent  is,  that  fince  we  have  been  able  to  exhibit  air  in  a  w*'^^''. t>c - 

denfity  a  thoufand  times  greater  than  the  ordinary  den- j^"'*^"^^ 
P  ,       .  1      •  r        •       •  dilierent: 

lity  01  tlie  air  we  breathe,  it  cannot,  as  lome  imagine, 

be  only  a  different  form  of  water  ;  for  in  this  ftate  it 

it  is  as  denfe  or  denfer  than  watei-,  and  yet  retains  its 

great  expanfibility. 

Another  important  obfervation  is,  that  in  evciy  ftate  And  fliow 
of  denfity.  in  which  we  find  it,  it  retains  its  perfcft  V'*^ '"''f 
fluidity,  tranfraitting  all  preffures  which  are  applied  to 
it  with  undiminiffied  force,  as  appeal's  by  the  equality  f^ecSt'ing 
conftantly  obferved  between  the  oppofing  columns  of  elafticity,  '* 
water  or  other  fluid  by  \\  hich  it  is  comprefl'ed/  and  by  ' 
the  facility  with  which  all  motions  are  performed  in  it 
in  the  moft  comprcffed  ftates  in  which  we  can  make  ob-  f 
fervations  of  this  kind.    This  fa6l  is  totally  incompa- 
tible with  the  opinion  of  thofe  who  afcribe  the  elaftici- 
ty of  air  to  the  fpringy  ramified  ftrufture  ofits  particles, 
touclaing  each  other  like  fo  many  pieces  of  fponge  or 
foot-balls.    A  coUedtion  of  fuch  particles  miglit  indeed 
be  pervaded  by  folid  bodies  with  confiderable  eafe,  if 
they  were  merely  touching  each  other,  and  not  fabjedl- 
ed  to  any  external  preffure.    But  the  moment  fuch 
preffure  is  exerted,  and  the  affemblage  fqueezed  into  a 
fmaller  fpace,  each  preffes  on  its  adjoining  particles  : 
they  are  individually  compreffed,  flattened  in  their  touch- 
ing furfaces,  and  before  the  denftty  is  d'jublcd  they  are 
fqueezed  into  the  form  of  perfect  cubes,  and  compofe  a 
mafs,  which  may  indeed  propagate  preffure  from  one 
place  to  another  in  an  imperfect  manner,  and  with  great 
diminution  of  its  intenfity,  but  will  no  more  be  fluid 
than  a  mafs  of  foft  clay.     It  will  be  of  ufe  to  keep  this 
obfervation  in  mind; 

We  have  feen  that  air  is  hea\7-  and  compreffible,  and  Confcq;icn-  - 
might  now  proceed  to  deduce  in  order  the  explana,tion  ctt  of  the 
of  the  appearances  confequent  on  each  of  thefe  pro- ^"  ,°  ,^~'^^* 
perties.    But,  as  has  been  already  obferved,  the  elafti- 
city  of  air  modifies  the  effefts  of  its  gravity  fo  remark- 
ably,  that  they  would  be  imperfeftly  underftood  if  both 
qualities  were  not  combined  in  our  confideration  of  ei- 
ther. .At  any  rate^  fome  farther  co.^fecjuences  of  its  clai- 
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ticlty  mull  be  confidcrGd,  before  we  undt^rlbajnd  tlic  means 
of  varying  at  pleafuie  the  effeAs  oi'  its  gravity. 

Since  air  is  heavy,  tlie  lower  ftrata  of  a  maia.  of  axe 
muft  Cuppoit  the  upper  ;  and,  being  conxpreflible,  they 
mull  be  condenfed  by  their  v<xight.  In  this  ftate  o£ 
compreffion  tJie  elafticity  of  the  lower  ftrata  of  air  a£is 
in  oppcyfition  to  the  weight  of  the  incurabeiit  air,  and 
balances  it.  There  is  no  reafon  which  flkould  make  us 
fuppofe  that  its  expanding  force  belongs  to  it  only  whea 
in  fuch  a  ftate  of  compreffion.  It  is  more  probable,  that, 
if  we  ceuld  free  it  from  this  prelTure,  the  air  would  ex- 
pand idelf  into  ftlll  greater  bulk.  This,  is  molt  diJiindUy 
feen  in  the  following  experiment. 

Into  the  cylimiric  jur  ABCD  (fig.  11.),  which  has 
■a  fmall  hole  in  its  bottom,  and  is  fiiriiiihed  with  an 
air-tight  piiton  E,  put  a  fmall  Haccid  bladder,  having  its 
mouth  tied  tight  with  a  Ihing.  Having  puflied  the 
pifton  near  to  the  bottom,  and  noticedi  the  ftate  of  the 
bladder,  ftop  itp  the  hole  ui  the  bottom  of  the  jai-  with 
the  linger,  and  draw  up  the  piAon,  which  will  require 
a  confiderable  force.  You  will  obferve  the  bliidder  fweli 
out,  as  if  air  had  been  blown  into  it ;  and.  it  will  again 
coUapfe  on  cUlowing  the  pilbon  to  defcend.  Notliing 
can  be  more  unexceptionable  than  the  coiKh'rfion  from 
this  experiment,  that  ordinaiy  air  is  in  a  Hate  of  com- 
prefTion,  and  that  its  ekllicity  \%  not  limited  to  this  ftate. 
The  bladder  being  flaccid,  fliowe  that  tlie  included  air 
is  in  the  fame  Hate  with  the  air  which  furrounds  it ; 
and  the  fame  muft  be  affirmed  of  it  while  it  f-Aclls  but 
ftill  remains  flaccid.  We  muft  conclude,  that  tlie  whole 
air  within  the  veflel  expands,  and  continues  to  hll  it, 
w^hen  its  capacity  has  been  enlarged.  And  fmce  thi« 
is  obferved  to  go  on  as  long  as  we  give  it  more  room, 
we  conclude,  that  by  fuch  experiments  we  have  not  yet 
given  it  fo  much  room  as  it  can  occupy. 

It  was  a  natural  objcdl  of  curioflty  to  difcover  the 
limits  of  this  expanfion ;  to  know  what  was  the  natural 
unconftrained  bulk  of  a  quantity  of  air,  beyond  which 
it  would  not  expand  though  all  external  comprefliag 
force  were  removed.  Accordingly  philofophers  con- 
fl;rufted  inftruments  for  rartfylug  the  air.  The  common 
water-pump  had  been  long  faraihar,  aiid  appeared  v^ry 
proper  for  this  purpofc.  The  moft  obviuus  is  the 
following. 

Let  the  barrel  of  the  fyrin^c  AB  (fig.  12.)  commu- 
nicate with  the  vefTel  V,  with  a  ftopcock  C  between 
them.  Let  it  communici.te  with  the  external  air  by 
another  orifice  D,  in  any  convenient  iituatlon,  alfo 
furniflied  with  a  ftopcock.  I^et  this  fyringe  have  a 
pifton  veiy  accurately  fitted  to  it  fo  as  to  touch  the 
bottom  all  over  when  puflied  down,,  and  have  no  va- 
cancy about  the  fideSi 

Now  fuppofe  the  pifton  at  the  bottom,  the  cock  C 
open,  and  the  cock  D  ftiut,  draw  the  pifton  to  the 
top.  The  air  which  filled  the  vefTel  V  will  expand  fo 
as  to  fill  both  that  veflcl  and  the  barrel  AB  ;  and  as  no 
reafon  can  be  given  to  the  contrary,  we  muft  fuppofe 
that  the  air  will  be  uniformly  diffufed  through  both. 
Calling  V  and  B  the  capacity  of  the  vefli^l  and  barrel, 
it  i-3  plain  that  the  bulk  of  the  air  will  now  be  V-j-B  ; 
and  fince  the  quantity  of  matter  remains  the  fame,  and 
the  denfity  of  a  fluid  is  as  its  quantity  of  matter  diredly 
and  its  bulk  inverfely,  the  denli:y  of  the  expinded  air 
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will  be  »  the  denfity  of  common  air  beiug.  i :  foe 

V+B:V=>:^. 

The  piftoTi  requires  force  to  raife  it,  and  It  is  ralfed  We  infer 
in  oppofition  to  the  prefFure  of  the  incumbent  atmo-^!^^ 
fphere ;  for  this  had  formerly  been  balanced  bv  the  Ta  "^ 
elalticity  ot  the  common  air:  and  we  conclude  from  expanded 
the  faft,  that  force  is  required  to  raife  the  ptftoti^  that  the  air, 
elafticity  of  the  expanded  air  is  lefs  than  that  of  air  in 
its  ordinary  ftate ;  and  an  accurate  obfervation  of  the 
force  neceffary  to  raife  it  would  fhow  how  much  the 
elafticity  is  diminiftied.    When  therefore  the  piftt)n  is 
let  go,  it  will  defcend  as  long  as  the  preffure  of  the 
atmofphere  exceeds  the  elafticity  of  the  air  in  the  bar- 
rel ;  that  is,  till  the  air  in  the  barrel  is  in  a  ftate  of  or- 
dinary ikufity.    To  put  it  further  down  will  require 
force,  becaufe  the  air  muft  be  comprefled  in  the  barrel ; 
but  if  we  now  open  the  cock  D,  the  air  will  be  ex- 
pelled through  it,  and  the  pifton  will  reach  the  bottom. 

Now  ftiut  tlie  dtfchargi  i.g  cock  1),  and  open  the  cock  -ind  ca'ci 
C,  and  draw  up  the  pifton.    The  air  which  occupied '^'"^ 

V  ^"y- 

the  fpace  V,  with  the  denfity  y        will  now  occupy 

the  fpace  V+B,  if  It  expands  fo  far.  To  have  its 
den'fity  D,  fay.   As  its  prefeut  bulk  V-|-B  is  to  its 

V 

former  bulk  V,  fo  !s  its  former  denfity  y        to  Its 

VxV 

new  denfitv ;  which  will  therefore  be         — -    —  . 
 '  V-HBxV-rB 

~v~r 

or  •  , 

V  +  Bl 

It  is  evident,  that  if  the  air  •continues  to  expand,  7 
the  denfity  of  the  air  in  the  veflel  after  the  third  draw- 
ing up  of  the  pifton  will  be  — X — j,  after  the  fourth 
V  -j-  Bi 


So 


8f 


It  Hvill  be  ^  )  and  after  any  number  of  ftrokes  n 

V  \" 

will  be    _  .    Thus,  if  the  veflel  is  four  times  a« 

V  -f-  B| 

large  as  the  barrel,  the  denfity  after  the  fifth  ftrokc 
win  be  l^^f,  nearly  \  of  its  ordinary  denfity. 

On  the  other  hand,  tlie  number  n  of  ftrokes 
neceflary   for   reducing    air   to    the    denfity   D  is 

Log  D   

Log  V— Log(V-fB)• 
Thu8  we  fee  tliat  this  luftrtiment  can  never  abftra<ft  Son  c  i:Ti 
the  whole  air  in  confequence  of  its  expanfion,  but  onlyconvciii 
rarefy  it  continually  as  long  as  it  continues  to  expand ;  ^'"^^^ 
nay,  there  is  a  limit  beyond  which  the  rarefaftion  can- ^g*^*"'^' 
not  go.    Wh.eii  the  piftun  has  reached  the  bottom, 
there  remains  a  fmall  fpace  between  it  and  the  cock 
C  fitlled  with  common  air.    When  the  piilon  is  drawn 
up,  this  fmafl  qu.mtity  of  air  expands,  and  alfb  a  fi-milar 
quantity  iu  the  neck  «f  the  other  cock;  and  no  air 
win  come  out  of  the  receiver  V  till  the  expanded  air 
in  the  barrel  is  of  a  fmdler  denfity  than  the  air  in  the 
receiver.     This  circumitance  evidently  diredts  us  to 
make  tliefe  two  fi)aces  as  friiaU  as'  pofiible,  or  by  fome 

contrivance 
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eontri'van'oe  to  fill  Ullrtn  ^ta^tker,  Perfi^ps  t!)iw 
may  be  don€  effe£lu&lly  in  the  following  manner. 

Let  BE  (%.  13.  )  reprrji'-jnt  the  bottom  of  the  bar'- 
rel,  and  let  the  circle  HKI  be  the  feftion  of  the  key 
of  the  cock,  of  a  large  diameter,  and  place  it  as  near 
to  the  barrel  as  can  be.    Let  thiE  comtnimicate  with 
the  barrel  by  means  of  stn  hole  FG  widening  upwards, 
as  the  fruftum  of  a  hollo*r  obtufe  cone.  Let  the  bottom 
of  the  pifton  b  fh      be  (haped  fo  as  to  tit  the  bottom 
of  the  batrel  and  this  hole  exaftly.    Let  the  cock  be 
pierced  with  two  hoks.     One  of  them,  HI,  pafies 
perpendicularly  through  its  axis,  and  forms  the  commu- 
ulcation  between  the  receiver  and  barrel.    Tl>e  other 
hole,  KL,  has  one  extremity  K  on  the  fame  circum- 
ference with  H,  fo  that  when  the  key  is  turned  a  fourth 
part  round,  K  will  come  into  the  place  of  H  :  but  this 
hole  is  pierced  obliquely  into  the  key,  and  thus  keeps 
clear  of  the  hole  HL    It  goes  no  further  than  the 
axis,  where  it  commimicates  with  a  hole  bored  along 
the  axis  and  terminating  at  its  extremity.-    Th's  hole 
forms  the  communication  with  the  external  air,  and 
ferves  for  difcharging  the  air  in  the  barrel.     (A  fide 
view  of  the  key  is  feen  in  fig.  14.)    Fig.  12.  fhows  the 
pofition  of  the  cock  while  the  pillon  is  moving  upwards, 
aiid  fig.  14.  (hows  its  pofition  while  the  pifton  is  moving 
tiownwards.    When  the  pilton  has  reached  the  bottom, 
the  conical  piece  f  hg  of  the  pifton,  which  may  be  of 
firm  leather,  fills  the  hole  FHG,  and  therefore  com- 
pletely expels  the  air  from  tlie  barrel.    The  canal  KIj  / 
of  the  cock  contains  air  of  the  ccmimon  denfity ;  but 
this  is  turned  afide  into  the  pofition  KL  (fig.  13.), 
while  the  pifton  is  ftili  touching  the  cock.    It  cannot 
expand  into  the  barrel  during  the  afcent  of  the  pifton.  In 
place  of  it  the  perforation  HLI  comes  under  the  pifton, 
tilled  with  air  that  had  been  turned  afide  with  it  when 
the  pifton  was  at  the  top  of  tlie  barrel,  and  therefore 
of  the  fame  denfity  with  the  ait  of  the  receiver.    It  ap- 
pears therefore  that  there  is  no  limit  to  the  rarefaftion 
as  long  as  the  air  will  expand. 

This  inftrument  is  called  an  Exhausting  Syringe. 
It  is  more  generally  made  in  another  foiTn,  which  is 
much  lefs  expenfivc,  and  more  convenient  in  its  ufe. 
Inftead  of  being  furnifhcd  with  mks  for  eftablifliing 
the  commimications  and  ftiutting  them,  as  is  necef- 
fary,  it  has  valves  like  thofc  of  the  condenfing  fy- 
ringe,  but  opening  in  the  oppofite  dirt^llon.  It  is 
thus  made  : 

The  pipe  of  communication  or  conduit  MN 
(fig.  15.),  has  a  male  fcrew  in  its  extremity,  and  over 
this  is  tied  a  flip  of  bladder  or  leather  M.  The  lower 
half  of  the  pifton  has  alfo  a  male  fcrew  on  it,  covered 
at  the  end  with  a  flip  of  bladder  O.  This  is  fcrewed 
into  the  upper  half  of  the  pifton,  which  is  pierced  with 
a  hole  H  coming  out  of  the  fide  of  the  rod. 
^^  Now  fiippofe  the  fyringe  fcrewed  to  the  conducing 
pipe,  and  that  fcrewed  into  the  receiver  V,  and  the 
pifton  at  the  bottom  of  the  barrel.  When  the  pifton 
is  drawn  up,  the  preffure  of  the  external  air  fhuts  the 
valve  O,  and  a  void  is  left  below  the  piftr.n  :  there  is 
therefore  no  preffure  on  the  upper  fide  of  the  valve  M 
to  balance  the  elafticity  of  the  air  in  the  receiver  which 
formerly  balanced  the  weight  of  the  atmofphere.  The 
air  therefore  in  the  receiver  lifts  this  valve,  and  diftri- 
butes  itfelf  between  the  vefTel  imd  the  barrel  j  fo  that 
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air  in  both  receiver  and  barrel  is  as  before  y  _^^» 

When  the  pifton  is  let  go  it  defcends,  becaufe  the  84 
elafticity  of  the  expanded  air  is  not  a  balance  for  the 
preffure  of  the  atnwfphere,  which  therefore  prelTes  down 
the  pifton  with  . the  difference,  keepi.ig  the  pifton-valve 
fnat  all  the  while.  At  the  fume  time  the  valve  M 
alfo  fhuts  :  for  it  was  opened  by  the  prevailing  elafticity 
of  the  air  in  the  receiver,  and  while  it  is  open  the  two 
airs  have  equal  denfity  and  elafticity ;  but  the  moment 
the  pifton  defcends,  the  capacity  of  the  baiTel  is  di- 
minifhed,  the  elafticity  of  its  air  increafes  by  collapfing, 
and  now  prevailing  over  that  of  the  air  in  the  receiver 
fhuts  the  valve  M. 

When  it  has  arrived  at  fuch  a  part  of  the  barrel  tf 
that  the  air  in  it  is  of  the  denfity  of  the  external  air, 
there  is  no  force  to  pufh  it  farther  down  ;  the  haifid 
muft  therefore  prefs  it.  This  attempts  to  condenfe 
the  air  in  the  barid,  and  therefore  increafes  its  elafticity  ; 
fo  that  it  lifts  the  valve  O  and  efcapes,  and  the  pilton 
gets  to  the  bottom.  \Vhen  drawn  up  again,  greatef 
force  is  required  than  the  laft  time,  becaufe  the  elafti- 
city of  the  included  air  is  lefs  than  in  the  former  ftroke. 
The  pifton  rifes  further  before  the  valve  M  is  lifted  up,and- 
when  it  has  reached  the  top  of  the  barrel  the  denfity  of 
V  I* 

the  mcluded  air  is  —  — .    The  pifton,  when  let  go, 

V-f-Bt  ^  ^ 

will  defcend  further  than  it  clid  before  ere  the  pifton- 
valve  open,  and  the  preffure  of  the  hand  will  again 
pufh  it  to  the  bottom,  idl  tlie  air  efcaping  through  O. 
The  rarefaftion  will  go  on  at  every  fuccefllve  ftroke  in 
the  fame  manner  as  with  the  other  fyringe..  gg 

This  fyringe  is  evidently  more  eafy  in  it's  ufe,  re-  Advai.tagefr 
quiring  no  attendance  to  the  cocks  to  open  and  ihut  "f  thh  fy- 
them  at  the  proper  times.     On  this  account  this  con- '■'•"s^e  O'^cr 
ftruftion  of  an  exhaulling;  fyringe  is  much  more  gene- ^*^'^'"**"*^ 
rally  ufed. 

But  it  is  greatly  inferior  to  the  fyringe  with  cocks  in^rio- 
with  refpcdt  to  its  power  of  rarefaftion.  Its  operation  rlcy. 
is  greatly  limited.  It  li  evident  tliat  no  air  will  come 
out  of  the  receiver  unlefs  its  claiticity  exceed  that  of  the 
air  in  the  barrel  by  a  difference  able  to  lift  up  the  valve 
M.  A  piece  of  oiled  leather  tied- itcvofs  this  hole  caft- 
hardly  be  made  tight  and  certain  of  clapping  to  the 
hole  without  fome  fmall  ftraining,  which  muft  therefore 
be  overcome.  It  muft  be  very  gentle  indeed  not  to^ 
require  a  force  equal  to  the  weight  of  two  inches  of 
water,  and  this  is  equal  to  about  the  200th  part  of  the' 
whole  elafticity  of  the  ordinary  air  ;  and  therefore  this 
fyringe,  for  this  reafon  alone,  cannot  i-arefy  air  abovs 
200  times,  even  though  air  were  capable  of  an  indefinite 
expanfion.  In  like  manner  the  valve  O  cannot  be 
raifed  witliout  a  fimilar  prevalence  of  the  elafticity  of 
the  air  in  the  barrel  above  the  -weight  of  the  atmofphere. 
Thefe  caufes  united,  make  it  difficult  to  rarefy  the  aip 
more  tlian  100  tunes,  and  very  few  fuch  fyringes  will 
rarefy  it  more  than  50  times  ;  whereas  the  fyringe  with; 
cocks,  when  new  and  in  good  order,  wiU  rarefy  it 
1000  times. 

But,  on  the  other  hand,  fyringes  witli  cocks  are  The  forme? 
much  more  expenfive,  efpecially  when  furnifhed  with  fyringe, 
apparatus  for  opening  and  fhutting  the  cocks.    They '^"""^p'*', 


arc  more  dilficult  to  make  equally  tight,  and  (which 
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^'''•1^J'";P;the  greateft  objeaion)  do  not  remain  long  in  good  or- 
*       der.    The  cocks,  by  fo  frequently  opening  and  (liut- 
ting,  grow  loofe,  and  allow  the  air  to  efcape.  No 
mahod  has  been  found  of  preventing  this.    They  mufl 
be  ground  tight  by  means  of  emery  or  other  cutting 
:  powders.   Some  of  thefe  unavoidably  flick  in  tke  metal, 
and  continue  to  wear  it  down.    For  this  reafon  philo- 
fophers,  and  the  makers  of  philofophical  inftruments, 
have  turned  their  chief  attention  to  the  improvement  of 
the  fyringe  with  valves.    We  have  been  thus  minute  in 
the  account  of  the  operation  of  rarefaftion,  that  the 
reader  may  better  underftand  the  value  of  thefe  improve- 
ments, and  in  general  the  operation  of  the  principal 
.  pneumatic  engines. 

0/  the  Air- Pump. 

An  AiR-PuMP  is  nothing  but  an  cxhaufting  fyringe 
accommodated  to  a  variety  of  experinients.  It  was  fiidl 
invented  by  Otto^  Guericke,  a  gentleman  of  Magde- 
burgh  in  Germany,  about  the  year  1654.  We  truft 
that  it  wiU  not  be  unacceptable  to  our  readers  to  fee 
this  inftrument,  which  now  makes  a  principal  article  in 
a  philofophical  apparatus,  in  its  firll  form,  and  to  trace 
it  through  its  fucceflive  Iteps  to  its  prefent  ftate  of  im- 
provement. 

Guericke,  indifferent  about  the  folltaiy  poffeffion  of 
an  invention  which  gave  entertainment  to  numbers  who 
came  to  fee  his  wonderful  experiments,  gave  a  minute 
defcription  of  all  his  pneumatic- apparatus  to  Gafpar 
Schottus  profeffor  of  mathematics  at  Wirtemberg,  who 
immediately  pubhflted  it  with  the  author's  confent,  with 
an  account  of  fome  of  its  performances,  firll  in  1657, 
hi  his  Mechanica  Hydraul'tco-pneumntica  ;  and  then  in  his 
Techn'ica  Curiofa,  in  1664,  a  curious  colleftion  of  all 
the  wonderful  performances  of  art  which  he  collefted  by 
a  corrcfpondence  over  all  Europe. 

Otto  Guericke's  air-pump  confiils  of  a  glafs  receiver 
A  (fig.  16.),  of  a  form  nearly  fpherical,  fitted  up  with 
a  brafs  cap  and  cock  B.  The  nozzle  of  the  cap  was 
fixed  to  a  fyringe  CDE,  alfo  of  brafs,  bent  at  D  into 
half  a  right  angle.  This  had  a  valve  at  D,  opening 
from  the  receiver  into  the  fyringe,  and  (hutting  when 
preffed  in  the  oppofite  direftion.  In  the  upper  fide 
of  the  fyringe  there  is  another  valve  F,  opening  from 
the  fyringe  into  the  externalv  air,  and  fliutting  when 
preffed  inwards.  The  pifton  had  no  valve.  The 
fyringe,  the  cock  B,  and  the, joint  of  the  tube,  were 
immerfed  in  a  ciftern  filled  with  water.  From  this 
defcription  it  is  eafy  to  underftand  the  operation  of 
the  inftrument.  When  the  pifton  was  drawn  up  fi-om 
the  bottom  of  the  fyringe,  the  valve  F  was  kept  ftiut 
by  the  preffure  of  the  external  air,  and  the  valve  D 
opened  by  the  elafticity  of  the  air  in  the  receiver. 
'SVhen  it  was  pufhed  down  attain,  the  valve  D  immediately 
fhut  by  the  fuperior  elafticity  of  the  air  in  the  fyringe  ; 
and  when  this  was  fufficiently  compreffed,  it  opened 
the  valve  F,  and  was  difcharged.  It  was  immerfed  in 
water,  that  no  air  might  find  its  way  through  the  joints 
or  cocks. 

It  w*ould  feem  that  this  machine  was  not  very  per- 
fe£l,  for  Guericke  fays  that  it  took  feveral  hours  to 
produce  an  evacuation  of  a  moderate-fized  veflel ;  but 
he /ays,  that  when  it  was  in  good  order,  the  rarefaction 
(for  he  acknowledges  tl>at  it  was  not,  nor  could  be,  a 
complete  evacuation)  was  ffl  great,  that  when  the  cock 
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was  opened,  and  vrtiter  admitted,  ^f,  filled  the  receiver A'T^"* 
fo  as  fometimes  to  leave  n®  more  than  the  bulk  of  a  pea  *~^v*" 
filled  with  air.  This  is  a  little  furprifing ;  for  if  the 
valve  F  be  placed  as  far  from  the  bottom  of  the  fyringe 
as  in  Schottus's  figure,  it  would  appear  that  the  rare- 
faftion  could  not  be  greater  than  what  muft  arife  from 
the  air  in  DF  expanding  till  it  filled  the  whole  fyringe  : 
becaufe  as  foon  as  the  pifton  in  its  defcent  pafles  F  it 
can  dilcharge  no  more  air,  but  muft  comprefs  it  between 
F  and  the  bottom,  to  be  expanded  again  when  tlie  pifton 
is  drawn  up.  It  is  probable  that  the  pifton  was  not  very 
tight,  but  that  on  prefling  it  down  it  allowed  the  air  to 
pafs  it ;  and  the  water  in  which  the  whole  was  immerfed 
prevented  the  return  of  the  air  when  it  was  drawn  up 
again  :  and  this  accounts  for  the  great  time  neceflary  for 
producing  the  defired  rarefadlion. 

Guericke,  being  a  gentleman  of  fortune,  fpared  no  His  ^ni- 
expeace,  and  added  a  part  to  the  machine,  which  faved  provt  ;rj< 
his  numerous  vlfitants  the  trouble  of  hours  attendance ''^ " 
before  they  could  fee  the  curious  experiments  with  the 
rarefied  air.  He  made  a  large  copper  veffel  G  (fig.  1 7.), 
having  a  pipe  and  cock  below,  which  pafied  through  the 
floor  of  the  chamber  into  an  under  apartment,  where  it 
was  joined  to  the  fyringe  immerfed  in  the  ciftern  of  water, 
and  worked  by  a  lever.  The  upper  part  of  the  veffel 
terminated  in  a  pipe,  furnifiied  with  a  ftopcock  H,  fur- 
rounded  with  a  fmaU  brim  to  hold  water  for  preventin-x 
the  ingrefs  of  air.  On  the  top  was  another  cap  I,  alfo 
filled  with  water,  to  prote6l  the  junftion  of  the  pipes 
with  the  receiver  K.  This  great  veffel  was  always  kept 
exhaufted,  and  workmen  attended  below.  When  ex- 
periments were  to  be  periformed  in  the  receiver  K,  it  was 
fet  on  the  top  of  the  great  veffel,  and  the  cock  H  was 
opened.  The  air  in  K  immediately  diffufed  itfelf  equal- 
ly between  the  two  veffels,  and  was  fo  much  more  rare- 
fied as  the  receiver  K  was  fmaller  than  the  veffel  G. 
When  this  rarefadlion  was  not  fufiiclent,  the  attendants 
below  immediately  worked  the  pump. 

■'rhefe  particulars  deferve  to  be  recorded,  as  they  fhow 
the  invenrive  genius  of  this  celebrated  philofopher,  and 
becaufe  they  are  ufeful  even  in  the  prefent  advanced 
ftate  of  the  ftudy.  Guericke's  method  oC  excluding 
air  from  all  the  joints  of  his  apparatus,  by  imraerfing 
thefe  joints  in  water,  is  the  only  method  that  has  to  thia 
day  been  found  effeftual ;  and  there  frequently  occur 
experiments  where  this  exclufion  for  a  long  time  is  ab- 
folutely  neceffaiy.  In  fuch  cafes  it  is  neceffaiy  to  con- 
ftruft  little  cups  or  cifterns  at  eveiy  joint,  and  to  fill 
them  with  water  or  oil.  In  a  letter  to  Schottus,  16.62-3, 
he  defcribes  very  ingenious  contrivances  for  producing 
complete  rarefaftlon  after  the  elafticity  of  the  remaining  - 
air  has  been  fo  far  diminiflied  that  it  is  not  able  to  open 
the  valves.  He  opens  the  exhaufting  valves  by  a  plug, 
which  is  puflied  in  by  the  hand  ;  and  the  difcharging 
valve  is  opened  by  a  finall  pump  placed  on  its  outfide,  fa 
that  it  opens  into  a  void  inftead  of  opening  againft  the 
preffure  of  the  atmofphere.  (See  SchrAti  T echnica  Curio: a, 
p.  68,  70. )  Thefe  contrivances  have  been  lately  added 
to  air-pumps  by  Haas  and  Hurter  as  new  inventions. 

It  muft  be  acknowledged,  that  the  application  of  the 
pump  or  fyringe  to  the  exhauilion  of  air  was  a  very  ob- 
vious thought  on  the  principle  exhibited  in  n^  1 7.  and 
in  this  way  it  was  alfo  employed  by  Guericke,  who 
fii-ft  filled  the  receiver  with  water,  and  then  applied  the 
fyringe.  But  this  was  by  no  means  either  his  object:  or 
^  hia 
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pirmf.  Ills  pnnclpk.  Hisobjeft  was  not  folely  to  proctire  a 
"^f^""  vefffl  void  of  air,  but  to  exhauft  the  air  which  was  al- 
its  of  Teady  in  it ;  and  his  principle  was  the  power  which  he 
icke.  fufpeifted  to  be  in  air  of  expanding  itfelf  into  a  greater 
fpace  when  the  force  Avas  removed  whic^  he  fuppofed 
to  comprefs  it.  He  exprefcly  fays  (TraB.  de  Expert' 
mentis  Magdeburgicisy  et  in  Epl/i.  ad  SchoUum ),  that  the 
eontrivance  occurred  to  him  accidentally  when  occupied 
with  experiments  in  the  Toricellian  tube,  in  which  he 
found  that  the  air  would  really  expand,  and  completely 
fill  a  much  larger  fpace  than  what  it  ufually  occupied,  and 
that  he  had  found  no  limits  to  the  expanfion,  evincing 
this  by  fafts  which  we  fhall  perfeftly  underftand  by  and 
by.  This  •w'cis  a  doctrine  quite  new,  and  required  a 
philofophical  mind  to  view  it  in  a  general  and  fyftematic 
manner  ;  and  it  mull  be  owned  that  his  manner  of 
treating  the  fubje<ft  is  equally  remarkable  for  ingenuity 
and  for  mf)defty.  (Epyi.  ad  Scljvttum.) 

His  doctrine  and  his  machine  were  foon  fpread  over 
Europe.  It  w*as  the  age  of  literary  ardour  and  philofophi- 
cal curiofity;  and  it  is  moft  pleafant  to  us,  who,  Handing 
on  the  fhoulders  of  our  predeceffors,  can  fee  far  around  us, 
to  obferve  the  eagernefs  with  wiiich  every  new,  and  to  us 
fnvolous,  experiment  was  repeated  and  canvafTed.  The 
worfhippersof  Ariftotle  were  daily  receiving  fevere  morti- 
fications fi-omthe  experimenters,  or  empirics  as  they  affect- 
ed to  call  them,  and  they  exerted  themfelves  itrenuoufly 
in  fupport  of  his  now  tottering  caufe.  This  contribu- 
ted to  the  rapid  propagation  of  every  difcovery ;  and 
it  was  a  moft  profitable  and  refpe<Stable  bufinefs  to  go 
through  the  chief  cities  of  Gennany  and  France  exhi- 
biting philofophical  experiments. 

About  this  time  the  foundations  of  the  Royal  Society 
of  London  were  laid.  Mr  Boyle,  Mr  Wren,  Lord 
oylc.  Brounker,  Dr  Wallis,  and  other  curious  gentlemen, 
held  meetings  at  Oxford,  in  which  were  received  ac- 
counts of  whatever  was  doing  in  the  ftudy  of  nature  ; 
a«d  many  experiments  were  exhibited.  The  refearches 
©f  Galileo,  Torlcelli,  and  Pafchal  concerning  the  pref- 
fure  of  the  air,  greatly  engaged  their  attention,  and 
many  additions  were  made  to  their  difcoveries.  Mr 
Boyle,  the  moft;  ardent  and  fuccefsful  ftudier  of  nature, 
had  the  principal  (hare  in  thefe  improvements,  his  in- 
<juifitive  mind  being  aided  by  an  opulent  fortune.  In 
a  letter  to  his  nephew  Lord  Dungarvon,  he  fays  that 
he  had  made  many  attempts  to  fee  the  appearances  ex- 
hibited by  bodies  freed  from  the  prcflure  of  the  air. 
He  had  made  Toricellian  tubes,  having  a  fmall  veffel 
a-top,  into  which  he  put  fome  bodies  before  filling  the 
tubes  with  mercury ;  fo  that  when  the  tube  was  fet 
upright,  and  the  mercury  run  out,  the  bodies  were  in 
vacuo.  He  had  alfo  abftraCted  the  water  from  a 
veflel,  by  a  fmall  pump,  by  means  of  its  weight,  in 
■^he  manner  defcribed  in  n*  1 7,  having  previoufly  put 
bodies  into  the  veffel  along  with  the  water.  But  all 
thefe  ways  were  very  troublefome  and  imperfeft.  He 
was  delighted  when  he  learned  from  Schottus's  firil 
publication,  that  Counfellor  Guericke  had  effeded  this 
by  the  expanfive  power  of  the  air ;  and  immediately  fet 
about  conftruCting  a  machine  from  his  own  ideas,  no 
defcription  of  Guericke's  being  then  publilhed. 

Itconfiftedof  a  receiver  A  (fig.  18.),  furnifhed  with 
CCK  a  ftopcock  B,  and  fyringe  CD  placed  in  a  vertical  po- 
rtion below  the  receiver.    Its  valve  C  was  in  its  bot- 
tom, clofe  adjoining  to  the  entry  of  the  pipe  of  com. 
Vt)L,  XV,  PaitL 
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munication;  and  the  hole  by  which  the  air  Iffued  was  Air-pump, 
farther  fecured  by  a  plug  which  could  be  removed.  -  ' 
The  pifton  was  moved  by  a  wheel  and  rackwork.  Tlie  ^j*  . 
.  receiver  of  Guericke's  pump  was  but  ill  adapted  forpump. 
any  cOnfiderable  variety  of  experiments;  and  accord- 
ingly very  few  were  made  in  it.  Mr  Boyle's  receiver 
had  a  large  opening  EF,  with  a  ftrong  glafs  margin. 
To  this  was  fitted  a  flu-ong  brafs  cap,  pierced  with  a 
hole  G  in  its  middle,  to  which  was  fitted  a  plug  ground 
into  it,  and  (haped  like  the  key  of  a  cock.  The  ex- 
tremity of  this  key  was  furniflied  with  a  fcrew,  to 
which  could  be  affixed  a  hook,  or  a  varifty  of  pieces  for 
fupporting  what  was  to  be  examined  in  the  i-eceiver,  or 
for  producing  various  motions  within  it,  without  ad- 
mitting the  air.  This  was  farther  guarded  againft  by 
means  of  oil  poured  round  the  key,  where  it  was  re- 
tained by  the  hollow  cupJike  fonn  of  the  cover.  With 
all  thefe  precautions,  however,  Mr  Boyle  ingenuoufly 
confeffes,  that  it  was  but  feldom,  and  with  great  diffi- 
culty, that  he  could  produce  an  extreme  degree 'of  rare- 
fadion  ;  and  it  appears  by  Guericke's  letter  to  Schottus, 
that  in  this  refpeCt  the  Magdeburgh  machine  had  the 
advantage.  But  moft  of  Boyk's  very  interefting  ex- 
periments did  not  require  this  extreme  rarefadion  ;  and 
the  variety  of  them,  and  their  pliilofophic  importance, 
compenfated  for  this  defeat,  and  foon  eclipfed  the  fame 
of  the  inventor  to  fuch  a  degree,  that  the  ftate  of  air  in 
the  receiver  was  generally  denominated  the  vacuum 
Boyleanumy  and  the  air-pump  was  called  machina  Boyle- 
ana.  It  does  not  appear  that  Guericke  was  at  all  foli- 
cltous  to  maintain  his  claim  to  priority  or  invention. 
He  appears  to  have  been  of  a  truly  noble  and  philofo- 
phical mind,  aiming  at  nothing  but  the  advancement  of 
Icience.  99 

Mr  Boyle  found,  that  to  make  a  veffel  air-tight,  it  contri- 
was  fufficient  to  place  a  piece  of  wet  or  oiled  leather  on  make*air- 
its  brim,  and  to  lay  a  flat  plate  of  metal  upon  this.  vefTeU 
The  preffure  of  the  external  air  fqueezed  the  two  foHd  tight, 
bodies  fo  hard  together,  that  the  foft  leather  effeftually 
excluded  it.    This  enabled  him  to  render  the  whole 
machine  incomparably  more  convenient  for  a  variety  of 
experiments.     He  caufed  the  conduit-pipe  to  termi- 
nate in  a  flat  plate  which  he  covered  with  leather,  and 
on  this  he  fet  the  glafs  ball  or  receiver,  which  had  both 
its  upper  and  lower  brim  ground  flat.    He  covered  the 
upper  orifice  in  like  manner  with  a  piece  of  oiled  lea- 
ther and  a  flat  plate,  having  cocks  and  a  variety  of  other 
perforations  and  contrivances  fuited  to  his  purpofes. 
This  he  found  infinitely  more  expeditious,  and  alfo 
tighter,  than.the  clammy  cements  which  he  had  fonnerly 
ufed  for  fecuring  the  joints. 

He  was  now  affifted  by  Dr  Hoake,  the  moft  ingeni- -q^  H°okc'« 
ous  and  inventive  mechanic  that  the  world  has  ever  feen.  improve-*^  * 
This  perfon  made  a  great  improvement  on  the  aii^pump,.»ient  of 
by  applying  two  fyringes  whofe  pifton-rods  were  worked  ^oyJe**  air« 
by  the. fame  wheel,  as  in  fig,  20,  n"  i,  and  putting  valves  ^"^P 
in  the  piftons  in  the  fame  manner  as  in  the  pifton  of  a 
common  pump.   This  evidently  doubled  the  expedition 
of  the  pump's  operation  ;  but  it  alfo  greatly  diminifhed 
the  labour  of  pumping  ;  for  it  muft  be  obferved,  that 
the  pifton  H  muft  be  drawn  up  againft  the  preffure  of 
the  external  air,  and  when  the  rarefaftion  is  nearly  per- 
feft  this  requires  a  force  of  nearly  15  pounds  for  every 
inch  of  the  area  of  the  pifton.    Now  when  one  pifton 
H  is  at  the  bottom  of  the  barrel,  the  other  K  is  at 
N  "  th/: 
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the  top  of  the  barrel,  and  the:  air  below  K  is  equally 
rare  with  tkit.in  the  receiver.  Therefore  tlie  prelfure 
<jt  the  external  aii-  on  the  pilloa  K  is  nearly  equal  to 
that  on  the  pillon  H.  Botli,  therefore,  are  a£liug  in 
oppofite  dircAions  on  the  wlieel  which  gave  them  mo- 
tion ;  and  the  force  ixeceffary  for  raiiing  H  is  only 
the  difference  between  the  claflicity  of  the  air  in  the 
barrel  H  and  that  of  tlifc  ;ur  in-  the  barrel  K.  This 
ii  very  fmiiU  in  the  beginning  cf  the  fti-oke,  but 
gradually  increases  as  the  pilton  K  defcends,  and 
becomes  equal  to  the  whole  exeefs  of  the  air's  preffure 
above  the  elaftj'city  of  the  remaining  air  of  the  receiver 
when  the  air  at  K  of  the  natural  denfity  begins  to 
t>pen  the  pifton  valves.  An  accurate  attention  to  the 
eircuinilajices  v.-iE  Ihow  us  that  the  force  requilite  for 
working  the  pump  is  greateft  at  firlt,  and  gradually 
diminifhes  as  the  larefatlion  advrmces ;  and  when  this 
is  nearly  complete,  hardly  any  more  force  is  required 
than  v.'hat  is  nectffary  for  overcoming  the  fridlion  of 
the  piltons,  except  during  the  difchai-ge  of  the  air  at 
the  end  of  each  itroke. 

This  is  therefore  the  form  of  the  air-pump  which  Is 
moft  generally  ufed  all  over  Europe.  Some  traces  of 
national  prepoffeiTioa  remain.  In  Germany,  air-pumps 
are  frequently  made  after  the  original  model  of  Gue- 
ricke's  (Wolff  Cycloraathefis)  ;  and  the  French  gene- 
rally ule  the  pump  made  by  P-pin,  though  extremely 
aukward.  We  fhall  give  a  defcrlption  of  Boyle's  air- 
pump  as  finally  improved  by  Hawkefbee,  which,  w;th 
ibme  fmail  accommodations  to  particular  views,  ftill 
mnains  the  moft  approved  form* 

Here  follows  the  defcription  from  I>efaguli<:rs. 
Itconfiftsof  two  brafs  barrels^  a,  a  a  (fig.  19.),  12 
'^inches  high  and  2  wide.  The  piftons  are  raifed  and  de- 
preffed  by  turning  the  winch  1/ 1:  This  is  fattened  to  an 
axis  paflmg  through  a  ftrong  toothed  wheel,  which  lays 
hold  of  the  teetli-  of  the  racks  cccr.  Then  the  one 
is  raifed  while  die  other  is  depreffed  ;  by  which  means 
tlie  valves,  wrhich  are  m.ade  of  limber  bladder,  fixed  in 
the  upper  part  of,  each  pifton,  as  well  as  in  the  opt^n- 
mgs  into  the  bottom  of  the  barrels,  perform  their  office 
of  difcharging  the  aii-  from  the  barrels,  and  admitting 
into  them  the  air  from  tlie  receiver  to  be  afterwards  dif- 
charged ;  and  when  the  receiver  comes  to  be  pretty 
well  exhaufted  of  its  air,  the  preffure  of  the  atmofphere 
iu  the  defcending  pifton  is  nearly  fo  great,  that  the 
power  required  to  raife'  the  other  is  little  more  than  k 
jOt'CcfTary  for  overcoming  the  friction  of  the  pillon, 
which  renders  this  pump  preferable  to  all  others,  which 
require  more  force  to  vi'ork  them  as  the  rarefadlion  of 
the  air  in  the  receiver  advances. 

The  barrels  are  fet  in  a  brafs  difh  about  two  inches 
deep,  filled  with  water  or  oil  to  prevent  the  inficuatlou 
of  air.  The  barrels  are  fcrewed  tight  down  by  the  r.uts 
f  /,  ef^  which  force  the  frontifpiece  ff  dowo  oa  them, 
dixough  -wiiichthe  two  pilku  s  gg,gg  pafs. 

From  between  the  barrels  rlfes  a  ilender  brafs  pipe  h  hy 
'  communicating  with  each  by  a  perforation  in  the  txanf- 
verfe  piece  of  brafs  oa  which  they  Hand.  The  upper  end 
of  this  pipe  communicates  v^nth  another  perforated  piece 
©f  brafs,  which  fcrews  on  underneath  the  plate  i  i  i  /,  of 
ten  inches  diameter,  and  furrounded  with  a  braf«  rim 
to  prevent  the  fliedding  of  waier  ufed  in  foine  experi- 
meats,  This  piece  of  brafs  has  three  branches:  ift, 
Aa  hofizoatai  •one  comiaunicuting  witli  tlie  conduit- 
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pipe  A       2.  An  .upright  one  fcrevycd  Into- the  middle -'^ir-pura^.. 
of  the  pump-plate,  and  terminating  in  a  fmall  pipe  — — v—— * 
rifing  about  an  inch  above  it.    3d,  Xs  a  perpeadicular 
one,   looking  downwards  in  the  continuation  of  tlie 
pipe  i,  and  having  a  hollow  fcrew  in  its  end  receiving 
the  brafs  cap  of  tlie  gage-pipe  // //,  which  is  of  glafs., 
34  inches  long,  and  immerfed  in  a  glids  ciftuu  m  m 
iilled  viith  mercuiy.    This  is  cuvertd  a-top  with  a  cork 
float,  carrying  the  weight  of  a  Ught  wooden  iCiie  di- 
vided into  inches,  v/kich  are  numbered  from  the  fuiface 
of  the  mercury  in  the  ciftern.    Tiu;;  fc;ile  will  titcre-  • 
fore  rife  and  fall  with  the  mercmy  in  tiic  ciftern,  and 
indicate  the  true  elevation  of  that  in  the  tube. 

There  is  a  ftopcock  iinmediattly  above  the  infertxon 
of  the  gage-pipe,  by  wliich  its  comniui>ieatiotv  may  be 
cut  off.  There  is  ;vnother  at  n,  by  v.'liich  a  ccmmuni- 
cation  is  opened  with  the  external  air  for  allowing  its 
readmifiion ;  and  tliere  is  fometimes  another  i.mmediately 
within  the  infertion  of  tlie  coudurt-pipe  for  cutting  oif 
the  communication  between  the  receiver  and  the  pump. 
This  is  particularly .  ufelul  when  the  rarefaftlon  is 
to  be  continued  long,  as.  there  are  by  thefe  means 
fewer  chances  of  tlie  infinuation  of  air  by  the  many 
joints. 

The  receivers  are  made  tight  by  fimply  fctting  them  Rectu 
on  the  pump-plate  with  a  piece  of  wet  or  oiled  leather 
between, ;  and  the  receivers,  which  are  open  a-top,  have 
a  brafs  cover  fet  on  them  in  the  fame  manner.  In 
thefe  covers  there  are  vaiious  perforations  and  contri-; 
vances  for  various  purpofes.  The  one  in  the  fi£>-ure  has 
a  flip  wire  paffing  through  a  collar  of  oiled  leather,  ha- 
ving a  hook  or  a  fcrew  in  its  lc>wer  end  for  banging  any 
thing  on  or  producing  a  variety  of  motions..  j^-. 

Sometimes  the  receivers  are  fet  on  anotlier  plate,  which  Contri 
has  a  pipe  fcrewed  into  its  middle,  funiiftied  with  a^^"'^'^  ■ 
ftopcock  and  a  fcrew,  which  fits  tlie  middle  pipe  '^•(j^"^''' 
When  the  rarefaftion  has  been  made  in  it,  the  cock  is 
fhut,  and  then  the  v/hole  may  be  unfcrewed  from  fcbe 
pump,  and  removed  to  any  convenient  place.    This  is 
called  a  tranfporler  plate.  ic"^ 
It  only  remains  to  explain  the  gage  ///.'.    In  the^^"""^-? 
ordinarv  ftate  of  the  air  its  elafticity  balauces  the  pref-",'""' 
fure  of  the  incumbent  atmofphere.    We  find  this  from  conftruvt- 
the  force  that  is  neceffary  to-  fqueeze  it  into  lefs  bulk  ed, 
in  oppofitlon  to  this  elaiVicity.    Therefore  the  elaftici- 
ty  of  flie  air  increafes  with  the  vicinity  of  its  paiticles.K 
It  is  therefore  reaionable  to.  expec.l,  that  w  hen  v/e  al- 
low it  to  occupy  more  ioom,  and  its  particles  are  far- 
ther afunder,  its  elafticity  will  be  diminifhed  though 
not  annihilated ;  that  is,  it  will  no  longer  balance  the 
WHOLE  preffure  of  the  atmofphere,  though  it  may  ftill 
balance  part  of  it.    If  therefore  an  upright  pipe  have 
its  lower  end  immerfed  in  a  veffel  of  mercury,  and  Com- 
municate by  its  upper  end  witli  a  vefftL containing  rai  t?- 
fied,  therefore  kfs  ciaftic,  air,  we  fiiould  expeft  that  the 
preffure  ©f  the  air  will  prevail,  and  force  the  mercury 
into  the  tube,  and  «aufe  it  to  rife  tu  fuch  an  height  that 
the  weight  of  the  mercury,  joined  to  tlie  elafticity  of  the 
rarefied  air  afting  on  its  upf>er  fur&ce,  fhali  be  exactly 
equal  to  the  whole  preffure  of  the  atmofphere.  Th-; 
height  of  the  mereury  is  tlie  exact  meafure  of  that  pa:t 
©f  the  whole  preffure  which  i«  liot  balaiaced  by  the  ela- 
fticity of  the  rarefiied  air,  and  its  deficiency  irom  tSie 
height  of  the  mercury  in  the  TtMriceDian  tube  is  t^»et 
esadt  meafure  of  tius  rejaaining  -elafticity. 
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ir  pumi<.  It  is  (rvident  therefore,  that  the  pipe  will  be  a  fcale  of 
'  the  ehifticity  of  the  remaining  air,  and  will  indicate  ia 
1  aVto  in-  ^ort  the  degree  of  rarefaction  :  for  there  mull  be 
cate  the  fome  analogy  bctvv'een  the  denfity  of  the  air  and  its 
gree  of  elallicity ;  and  wc  have  no  reafon  to  imagine  that  they 
.refadion.  increafe  and  cimlniili  together,  although  we 

may  be  ignorant  of  the  law,  that  is,  of  the  change  of 
elafticity  correfponding  to  a  known  change  of  denfity. 
This  is  to  be  difcovered  by  experiment ;  and  the  air-pump 
itfelf  fur  lidies  us  with  the  beft  experiments  for  this  pur- 
pole.  After  rarefying  till  the  mercury  in  the  gage  has 
attained  half  the  heiglit  of  that  in  the  Toricellian  tube, 
fhut  the  communication  with  the  barVels  and  gage,  and 
admit  the  water  into  the  receiver.  It  will  go  in  till 
all  is  again  in  equllibrio  with  the  preffure  of  the  at- 
mofphere  ;  that  is,  till  the  air  in  the  receiver  has  collap- 
fed  into  its  natui-al  bulk.  This  we  can  accurately  m.ea- 
fure,  and  compare  with  the  whole  capacity  of  the  re- 
ceiver ;  and  thus  obtain  the  precife  degree  of  rarefaction 
con-efponding  to  half  the  natural  tlafticity.  We  can 
do  the  fame  thing  with  the  elallicity  reduced  to  one 
third,  one  fourth,  &c.  and  thus  difcover  the  whole 
law. 

This  gage  mull  be  confidered  as  one  of  the  moll  In- 
genious and  convenient  parts  of  Hawkefbee's  pump  ; 
and  it  is  well  difpofed,  being  In  a  fituation  protected 
agalnft  ac-cidents  :  but  it  neceflarily  increafes  greatly 
the  fizc  of  the  machine,  and  cannot  be  applied  to  the 
table-pump, reprefented  in  fig.  2p,n"i.  When  it  is  wanted 
liere,  a  fmall  plate  is  added  behind,  or  between  the  bar- 
rels and  receiver;  and  on  this  is  fet  a  fmall  tubulated  (as 
It  is  termed)  receiver,  covering  a  common  weather-glafs 
tube. — This  receiver  being  rarefied  along  with  the  other, 
the  prefiure  on  the  mercury  in  tlie  ciitern  arifing  from 
the  elafticity  of  the  remaining  air  Is  diminiflied  fo  as 
to  be  no  longer  able  to  fupport  the  mercurj'  at  its  full 
height ;  and  it  therefore  defcends  till  the  height  at 
which  it  (lands  puts  it  in  equilibrio  with  the  elallicity. 
In  this  form,  therefore,  the  height  of  the  mercuiy  Is  di- 
redlly  a  meafnre  of  the  remaining  elafticity  ;  while  in 
the  other  it  nreafures  the  remaining  unbalanced  prelTure 
of  the  atmofphere.  But  this  gage  is  extremely  cum- 
berfome,  and  liable  to  accidents.  Yv^ e  are  feldom  much 
Jnterefted  in  the  rarefaftion  till  it  is  great:  a  contrafted 
lit  form  of  this  gage  Is  therefore  ^try  ui'eful,  and  was  early 
S.enicd;CL^  ufed.  A  fyphon  ABCD  (fig.  20,  n**  7-.),  each  branch  of 
which  is  about  four  inches  long,  clofe  at  A  and  open  at 
D,  is  filled  with  boIEng  mercury  till  it  occupies  the  branch 
AB  and  a  very  fmall  part  of  CD,  having  its  furface  at 
O.  This  is  fixed  to  a  fmall  (land,  and  fixed  into  the 
receiver,  along  with  the  things  that  are  to  be  exhibited 
in  the  rarefied  air.  When  the  air  has  been  rarefied  till 
its  remaining  elafticity  is  not  able  to  fupport  the  column 
BA,  the  mercury  defcends  In  AB,  and  rifes  in  CD^ 
and  the  remaining  elafticity  will  always  be  meafured  by 
the  -elevatisn  of  the  mercury  in  AB  above  that  in  the 
leg  CD.  Could  the  exhauftion  be  perfected,  the  furfaces 
in  both  legs  would  be  on  a  leveL  Another  gage  miglit 
be  put  into  the  fame  foot,  having  a  fmall  bubHe  of  air 
at  A.  This  would  move  from  the  beginning  of  the  rare- 
faftion  ;  but  our  ignorance  of  the  analogy  between  the 
denfity  and  elafticity  hinders  us  from  ufing  it  as  a 
meafure  of  eitlier. 

It  is  enough  for  our  prefent  purpofe  to  obferve,  that 
the  barometer  or  fyphon  .gag'e  is  a  perfeCl  Indication 


A    T    I    C    S.  .^.9 

and  meafure  of  the  performance  of  iw  alr-p'>m|y,  an4  ^'•'"-'t" '' '  ^^ 
that  a  pump  is  (ceteris  paribus  J  fo  muck  t!ie  more  per-  ^ 
feft,  as  it  is  able  to  ra?fe  the  mercur)' higher  in  the  gage,  a  compl  ta 
It  is  in  this  way  that  we  dilcovcr  that  none  can  pro-  exhauttio» 
duce  a  complete  exhauftion,  and  that  their  operation  f'^^'-'^"'^ 
is  only  a  very  great  rarefaction:    tor  none  can  lai'^^^^^p 
the  mercury  to  that  height  at  which  it  ftands  in  the 
Toricellian  tube,  well  purged  of  air.    Few  pumps  will 
bring  it  within  -,'5-  of  an  inch.    Hawkelbee's,  fitted  up 
according  to  his   inftruftions,   will  feldom  bring  it 
within  f.    Pumps  -tvltli  cocks,  when  conftruAed  ac- 
cording to  the  principles  mentioned  when  fpeaking  cf 
the  exhaufting  fyrlnge,  and  new  and  in  fine  order,  will 
in  favourable  circumllances  bring  it  within  None 
with  valves  fitted  up  with  wet  leather,  or  when  water 
or  volatile  fluids  are  allowed  accefs  into  any  part, 
bring  it  nearer  than        Nay,  a  pump  of  the  beft  kind, 
and  in  the  fineft  order,  will  have  its  rarefying  power 
reduced  to  the  loweft  llandard,  as  m.eafured  by  this  gage, 
If  we  put  Into  the  receiver  the  tenth  part  of  a  fquare 
inch  of  white  fheep-flcin,  frefh  from  the  fhops,  or  of  any 
fubftance  equally  damp.    This  is  a  difcover)'  made  by 
means  of  the  improved  air-pump,  and  leads  to  very  e» 
tenfive  and  important  confequenccs  In  genei*al  phyfics  ; 
fome  of  which  will  be  treated  of  under  this  article:  and 
the  obfervation  is  made  thus  early,  that  our  readers  may 
better  underftand  the  Improvements  which  have  been 
made  on  this  celebrated  machine.  1 

It  would  require  a  volume  to  defcrlbe  all  the  changes  Various 
which  have  been  made  t>n  it.    An  inftrument  of  fuch  "''"'P''^'^''''* 
multifarious  ufe,  and  in  the  hands  of  curious  men,  each  jj^;,, 
diving  into  the  fecrets  of  nature  in  his  favourite  line,  chine, 
muft  have  received  many  alterations  and  real  improve- 
ments in  many  particular  refpefts.    But  thefe  are  be- 
fide  our  prefent  purpofe  ;  which  is  to  confider  it  merely 
as  a  machine  for  rarefying  elaftic  or  expanfive  fluids. 
We  muft  therefore  confine  ourfelves  to  this  view  of  it  ; 
and  fliall  carefully  ftate  to  our  readers  every  improve- 
ment founded  on  principle,  and  on  pneumatical  laws.  114 

All  who  ufed  it  perceived  the  limit  fet  to  the  rarefac-  By  at- 
tlon  by  the  refiftance  of  the  valves,  and  tried  to  perfeft'^^''^P''"'* 
the  conftniftlon  of  the  cocks.    The  Abbe  NoUet  arrd^j^g' 
Gravefande,  two  of  the  moft  eminent  experimental  phi-  ftn.dlion  of 
lofophers  In  Europe,  were  the  moil  fuccefsful.  tfie  cocks. 

Mr  Gravefande  juftly  preferred  Hooke's  plan  of  a  ,  ^'-^ 
double  pump,  and  contrived  an  apparatus  for  turning 
the  cocks  by  the  motion  of  the  pump's  handle.    This ;  rovemcnt, 
is  far  from  either  being  fimple  or  eafy  in  working ;  and 
occafions  great  jerks  and  coi>cufiions  in  the  whole  ma- 
chine.    This,   however,   is  not  necefTariiy  connefted 
with  the  truly  pneumatical  improvement.    His  pifton  ^ 
has  no  valve,  and  the  rod  is  connefted  with  it  by  a  ' 
ftirrup  D  (fig.  21),  as  in  a  dommon  pump.    The  rod  i 
has  a  cyllndrlc  part  c p,  which  pafTes  through  the  ftirrup, 
and  has  a  ftlfF  motion  In  it  up  and  down  of  about  half  an 
inch  ;  being  ftopped  by  the  fhoulder  c  above  and  the 
nut  below.    The  round  plate  fupportcd  by  this  ftirrup 
•Iras  a  flaort  fquare  tube  n  d,  which  fits  tight  into  the 
iiole  of  a  piece  of  cork  F.    The  round  plate  E  has  a 
fquare  fiiank^,  which  goes  Into  the  fquare  tube  n  d.  A 
piece  of  thin  leather  /,  foaked  in  oil,  is  put  between  the 
<;ork  and  the  plate  E,  and  another  between  the  coi  k 
and  the  plate  which  forms  the  fole  of  the  ftlrnip.  Ail 
thefe  pieces  are  fcrewed  together  by  the  nail    whofe  fiiit 
head  covers  the  hole  n.    Suppofe,  therefore,  the  piftou 
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touching  the  bottom  of  the  barrel,  and  the  winch  turn- 
ing to  raife  it  again,  the  fri<3;ion  of  the  pifton  on  the 
barrel  keeps  it  in  its  place,  and  the  rod  is  drawn  up 
through  the  flirrup  D.  Thus  the  wheel  has  liberty  to 
turn  about  an  inch ;  and  this  is  fufficient  for  turning  the 
cock,  fo  as  to  cut  off  the  communication  with  the  ex- 
tq-rnal  air,  and  to  open  the  communication  with  the  re- 
ceiver. This  being  done,  and  the  motion  ^f  the  winch 
continued,  the  pifton  is  raifed  to  the  top  of  the  barrel. 
When  the  winch  is  turned  in  the  oppofite  diredtion,  the 
pifton  remains  fixed  tilb  the  cock  is  turned,  fo  as  to 
Ihut  tlie  communication  with  the  receiver,  qnd  open  that 
with  the  external  air. 

This  is  a  pretty  contrivance,  and  does  not  at  firft  ap- 
pear neceftary ;  becaufe  the  cocks  might  be  made  to  turn 
at  the  beginning  and  end  of  the  ftroke  without  it.  But 
this  is  jull  poffible;  and  the  finalleft  erro^  of  adjuftment, 
or  wearing  of  the  apparatus,  will  caufe  them  to  be  open 
at  improper  times.  Belides,  the  cocks  are  not  turned, 
in  an  inftant,  and  are  improperly  open  during  fome  very 
fmall  time ;  but  this  contrivance  completely  obviates 
this  difficulty. 

.  The  cock  is  precifely  limilar  to  that  formerly  defcribed, 
having  one  perforation  diametrically  through  it  and  ano- 
ther entering  at  right  angles  to  this,  and  after  reaching 
the  centre,  it  paftes  along  the  axis  of  the  cock,  and  comes 
out  to  the  open  air. 

It  is  evident,  that  by  this  conftruftion  of  the  cock, 
the  ingenious  improvement  of  Dr  Hooke,  by  which  the 
prefTurc  of  the  atmofphere  on  one  pifton  is  made  to 
balance  (in  great  part)  the  prefTure  on  the  other,  is  given 
up  :  for,  .  whenever  the  communication  with  the  air  is 
opened,  it  ruftves  in,  and  immediately  balances  the  pref- 
fure  on  the  upper  fide  of  the  pifton  in  this  barrel ;  fo 
that  the  whole  prefiure  in  the  other  muft  be  overcome 
by  the  perfon  working  the  pump.  Gravefande,  aware 
of  this,  put  a  valve  on  the  orifice  of  the  cock  ;  that 
is,  tied  a  flip  of  wet  bladder  or  oiled  leather  acrofs  it ; 
and  now  the  pifton  is  prcfled  down,  as  long  as  the  air 
in  the  barrel  is  rarer  than  the  outward  air,  in  the  fame 
manner  as  when  the  valve  is  in  the  pifton  itfelf. 

This  is  all  that  is  ncceffary  to  be  defcribed  in  Mr 
Gravefande's  air-pump.  Its  perforrnance  is  highly  ex- 
tolled by  him,  as  far  exceeding  his  former  pumps  with 
valves.  The  fame  preference  was  given  to  it  by  his 
fucceflbr  Mufchenbroek.  But,  while  they  both  prejKi- 
red  the  piftons  and  valves  and  leathers  of  the  pump, 
by  fteeplng*  them  in  oil,  and  then  in  a  mixture  of  water 
and  fpirits  of  wine,  we  are  certain  that  no  juft  eftimate 
could  be  made  of  its  performance.  For  with  this  pre- 
paration it  could  not  bring  the  gage  within  -f  of  an  inch 
of  the  barometer.  We  even  fee  other  limits  to  its  rare- 
faction t  from  its-  conftruftion,  it  is  plain  that  a  veiy 
confiderable  fpace  is  left  between  the  pifton  and  cock, 
not  lefs  than  an  inch,  from  which  the  air  is  never  ex- 
pelled ;  and  if  this  be  made  extremely  fmall,  it  is 
plain  that  the  pump  muft  be  worked  very  flow,  other- 
wife  there  will  not  be  time  for  the  air  to  diffufe  itfelf 
from  the  receiver  into  the  barrel,  efpecially  towards  the 
rnd,  when  the  expeUing  force,  viz..  the  claftlcity  of 
the  remairn'rpg  air,  is  very  fmall.  There  is  alfo  the 
fame  limit  to  tlie  rarefaftlon,  as  in  Hooke's  or  Hawkef. 
bee's  pump,  oppoled  by  the  valve  E,  which  will  not 
♦pfin  till  the  air  below  the  pifton  is  confiderably  denfer 
thunthe  extenirJ  air :  z,r.d  this,  riuinp  foon  loft  anv  aj. 
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vantages  it  polTeffed  when  frefh  from  the  v/orkman*s  AJr-pwtflo 
hands,  by  the  cock's  growing  loofe  and  admitting  air,  ^/""^ 
It  is  furprifing  that  Gravefande  omitted  Hawkeft)ee's  ^^  o'we'rc. 
fecurity  againft  this,  by  placing  the  barrels  in  a  difh  filled  fpeii  mfe. 
with  oil ;  which  would  eft'edlually  have  prevented  this  >  icr  t'> 
inconvenience.  riawkcf* 

We  niuft  not  omit  a  feemingly  paradoxical  obfervatioii'  '^'^  j'^^ 
of  Gravefande,  that  in  a  pump  conftrufted  with  valves,  Advantag? 
and  worked  with  a  de-termined  uniform  velocity,  the  re- of  (hort 
quired  degree  of  rarefaftion  is  fooner  produced.by  fliort^^'"''^''^ 
barrels  than  by  long  ones.    It  would  require  too  much 
time  to  give  a  general  demonftration  of  this,  but  it  will 
eafily  be  feen  by  An  example.    Suppofe  the  long  barrel 
to  have  equal  capacity  with  the  receiver,,  then  at  the  end 
of  the  firft  ftroke  the  air  in  the  receiver  will  liave  4-  its  na- 
tural denfity.  Now,  let  the  fliort  barrels  have  half  this  ca- 
pacity :  at  the  end  of  the  firft  ftroke  the  deniity  of  the 
air  in  the  receiver  is  y,  and  at  the  end  of  the  fecond  ftroke 
it  is  -j^,  which  is  lefs  than  4^,  and  the  two  ftrokes  of  the 
ftiort  barrel  are  fuppofed  to  be  made  in  the  fame  time 
with  one  of  the  longeft.  Sec.  15 

Hawkeftjee's  pump  maintained  its  pre-eminence  with-Snieat<  ^ 
out  rival  in  Britain,  and  generally  too  on  the  continent,  If^^^J.^j^ 
except  in  France,  where  eveiy  thing  took  tlie  tan  of  the  pyj^p 
Academy,  which  abhorred  being  indebted  to  foreigners 
for  any  thing  in  fcience,  tiU  about  the  year  1 750,  when 
it  engaged  the  attention  of  Mr  John  Smeaton,  a  perfon  of 
uncommon  knowledge,   and  fecond  to  none  but  Dr 
Hooke  in  fagacity  and  mechanical  refource.    He  was 
then  a  maker  of ,  philofophical  inftruments,  and  made 
many  cittempts  to  peiietl;  tlie  pumps  with  cocks,  but 
found,  that  whatever  perfetlion  he  could  bring  them 
to,  he  could  not  enable  them  to  preferve  it ;  and  Iijc 
never  would  fell  one  of  this  conftruftion.    He  there- 
fore attached  himfelf  folely  to  the  valve  pumps. 

The  firft  thing  was  to  diminifli  the  refiftance  to  tlxe  By  enlar 
entry  of  the  air  from  the  receiver  into  the  barrels :  this  "i^! 
he  rendered  almoft  nothing,  by  enlarging  the  furface  on.^'^^*^''^*' 
which  this  feebly  elaftic  air  was  to  pa-efs.    Inftead  of 
making  thefe  valves  to  open  by  its  prefiure  on  a  circle 
of  Vg-  of  an  inch  in  diameter,  he  made  the  valve-hole 
one  inch  in  diameter,  enlarging  the  furface  400  times; 
and,  to  prevent  this  piece  of  thin  leather  from  being 
budl  by  the  great  prefliire  on  it,  when  the  pifton  in  its 
defcent  was  approaching  the  bottom  of  the  barrel,  he 
fupported  it  by  a  delicate  but  ftrong  grating,  dividing 
the  valve-hole  like  the  feftion  of  a  honey-comb,  as  re- 
prefented  in  fig.  i2,  n°  3  ;  and  the  ribs  of  this  grating 
are  feen  edgewife  in  fi^.  22,  n°  i,  at  d  ^ c. 

The  valve  was  a  piece  of  thin  membrane  or  oiled 
filk,  gently  ftrained  over  the  mouth  of  the  valve-hole.,  Changin 
and  tied  on  by  a  fine  filk  thread  wound  round  it  iu 
the  fame  manner  that  the  narrow  flips  had  been  ^i*^dy'^jYj''a| 
on  formerly.  This  done,  he  cut  with  a  pointed  knife  ' 
the  leather  round  the  edge,  nearly  four  quadrantal 
arcs,  leaving  a  fm.all  tongue  between  each,  as  iji  fig. 
22,  ^.  The  ftrained  valve  immediately  flirlnks 
inwards,  us  reprefented  by  the  fliaded  parts  ;  and  the 
ftrain  by  which  it  is  kept  down  is  now  greatly  dimi- 
nifticd,  taking  place  only  at  the  corners.  The  gratings 
being  reduced  nearly  to  an  edge  (but  not  quite,  left 
they  fliould  cut),  there  is  verj' little  prefFure  to  produce 
adhefion  by  the  clammy  oil.  Thus  it  appears,  that  a 
very  fmall  elafticity  of  the  air  in  the  receiver  will  be 
fufficient  to  raife  the  valve ;  and  Mr  Smeaton  found, 

that 
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that  wBen  Jt  was  not  able  to  do  this  at  fiiit,  when  only 
about  s-so  of  tlie  natural  clatlicity,  it  would  do  it  after 
keeping  the  piftqn  up  eight  or  ten  ieconds,  the  air 
having  been  ;J1  the  while  undermining  the  valve,  and 
gradually  detaching  it  from  the  grating. 

Unfortunately  he  could  not  follow  this  method  with 
the  pifton  valve.  There  was  not  room  round  the  rod 
for  fuch  an  expanded  valve  ;  and  it  would  have  obliged 
him  to  have  a  great  fpace  below  the  valve,  irom  which 
he  could  not  expel  the  air  by  the  defcent  of  the  piflon. 
His  ingenuity  hit  on  a  way  of  inerealing  the  expelling 
force  through  the  common  valve  :  he  inclofed  the  rod  of 
the  pillon  in  a  collar  of  leather  /,  through  which  it 
moved  freely  without  allowing  any  air  to  get  palt  its 
lides.  For  greater  fccurity,  the  collar  of  leather  was 
contained  in  a  box  terminating  in  a  cup  filled  with  oil. 
As  this  makes  a  material  change  in  the  principle  of  con- 
ftru<ftion  of  the  air-pump  (and  indeed  of  pneumatic  en- 
gines in  general),  and  as  it  has  been  adopted  in  all  the 
fubfequent  attempts  to  improve  them,  it  merits  a  parti- 
cular confideration. 

The  pillon  itfelf  confifts  of  two  pieces  of  brafs  fatten- 
ed by  fcrews  from  below.  The  uppcrmoft,  which  is  of 
one  folid  piece  with  the  rod  GH  (fig.  22,  n°  i.),  is  of  a 
diameter  fomewhat  lefs  than  the  barrel;  fo  that  when 
they  are  fcrewed  together,  apiece  of  leather  foaked  in  a 
mixture  of  boiled  oil  and  tallow,  is  put  between  them; 
and  when  the  pitton  is  thrull  into  the  barrel  from  above, 
the  leather  comes  up  around  the  fide  of  the  pirton,  and 
fills  the  barrel, making  the  pifton  perfeftly  air-tight.  The 
lower  half  of  the  pifton  projefts  upwards  into  the  upper, 
which  has  a  hollow  ^ii  ^  to  receive  it  There  is  a 
fmall,  hole  through  the  lower  half  at  a  to  admit  the  air; 
and  a  hole  c  d  in  the  upper  half  to  let  it  through,  and 
there  is  a  flip  of  oiled  filk  ftrained  acrofs  the  hole  a  by 
way  of  valve,  and  there  is  room  enough  left  at  ^  for 
this  valve  to  rife  a  little  when  prefTed  from  below.  The 
rod  GH  pafles  through  the  piece  of  brafs  which  forms 
the  top  of  the  barrel  fo  as  to  move  freely,  but  without 
any  fenfible  lhake:  this  top  is  formed  into  a  hollow  box, 
confifting  of  two  pieces  ECDF  and  CNOD,  which 
fcrew  together  at  CD.  This  box  is  filled  with  rings 
of  oiled  leather  exaftly  fitted  to  its  diameter,  each  having 
a  hole  in  it  for  the  rod  to  pafs  through.  When  the 
piece  ECDF  is  fcrewed  down,  it  comprefTes  the  leathers; 
fqueezing  tliem  to  the  rod,  fo  that  no  air  can  pafs  be- 
tween them  ;  and,  to  fecure  us  againft  all  Ingrefs  of  air, 
the  upper  part  is  formed  into  a  cup  EF,  which  is  kept 
filled  with  oil. 

The  top  of  the  barrel  is  alfo  pierced  with  a  hole  LK, 
which  rifes  above  the  flat  furface  NO,  and  has  a  flip  of 
oiled  filk  tied  over  it  to  aft  as  a  valve  ;  opening  when 
prefiTed  from  below,  but  (hutting  when  prefled  from 
above. 

The  commimication  between  the  barrel  and  receiver 
is  made  by  means  of  tlic  pipe  ABPQ^;  and  there  goes 
from  the  hole  K  in  the  top  of  the  barrel  a  pipe  KRST, 
which  either  communicates  with  the  open  air  or  with 
the  receiver,  by  means  of  the  cock  at  its  extremity  T. 
The  conduit  pipe  ABPQJias  alfo  a  cock  at  Q^by  which 
it  is  made  to  communicate  either  with  the  receiver  or 
with  the  open  air.  Thefe  channels  of  communication 
are  varioufly  condufted  and  terminated,  according  to 
the  views  of  the  maker  ;  the  llcetch  in  this  figure  is  fuf- 
ficient  for  explaining  the  principle,  and  is  fuited  to  the 
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general  form  of  the  pump,  as  It  has  been  frequently  AJr-pump,, 
made  by  Nairne  and  other  artifts  in  London.  *  '  ^^"^ 

Let  \.\&  now  fuppofe  the  pifton  at  the  top  of  the,  bairel,  S;,j,eriority 
and  that  it  applies  to  it  all  over,  and  that  the  air  in  the  of  this  cou- 
barrel  is  veiy  much  nu'cfied  :  in  the  common  pump  the  ftru(Slioii 
pitton  valve  is  preffed  hard  down  by  the  atmofphere,  and 
continues  Ihut  till  the  pitton  gets  far  dowjj,  condenfes 
the  air  below  it  beyond  its  natural  ftate,  and  enable* 
it  to  force  up  the  valves.    F)Ut  here,  as  foon  as  the 
pitton  quits  the  top  of  the  barrel,  it  leaves  a  void  be- 
hind it ;  for  no  air  gets  in  round  the  pifton  rod,  and 
the  valve  at  K  is  lliut  by  the  prefl'ure  of  the  atmo- 
fphere.   There  is  nothing  now  to  opjwfe  the  elafti- 
city  of  the  air  below  but  the  ftiff'nefs  of  the  valve  be; 
and  thus  the  expelling  (or  more  accumtely  the  libera- 
ting) force  is  prodigioufly  increafed.  r^s 

The  fuperiority  of  this  conftruftion  will  be  beft  feea Shown  by 
by  an  example.  Suppofe  the  ftifFneis  of  the  valve  equal ^"  ^^^'^ 
to  the  weight  of  tV  of  an  inch  of  mercuiy,  vvlien  the  ba- 
rometer ftands  at  30  inches,  and  that  the  the  pump  gage 
ftands  at  29.9  5  then,  in  an  ordinary  pump,  the  valve  in 
the  pifton  will  not  rife  till  the  pifton  has  g»t  within  the 
30cth  part  of  the  bottom  of  the  barrel,  and  it  will  leave 
the  valve-hole  filled  with  air  of  the  ordinary  denfity.  But 
in  this  pump  the  valve  will  rife  as  foon  as  the  piftoa 
quits  the  top  of  the  barrel ;  and  when  it  is  quite  down^ 
the  valve-hole  n  will  contain  only  the  300th  part  of  the 
air  which  it  would  have  contained  in  a  pump  of  the  ordi- 
nary form.  Suppofe  further^  that  the  ban-el  is  of  equal 
capacity  with  the  receiver,  and  that  both  pumps  are  fa 
badly  conftruded,  that  the  fpace  left  below  the  pifton  is 
the  300th  part  of  the  barrel.  Li  the  common  pump  the- 
pitton  valve  will  rife  no  more,  and  the  rarefaftion  caa 
be  earned  no  farther,  however  delicate  the  bairel  valve 
may  be  ;  but  in  this  pump  the  next  ftroke  will  raife 
the  gage  to  29.95,  and  the  pitton  valve  will  again  rife 
as  foon  as  the  pitton  gets  half  way  down  the  barrel. 

The  limit  to  the  rarefaftion  by  this  pump  depends 
chiefly  on  the  fpace  contained  in  the  hole  LK ;  and  in 
the  fpace  bcdoi  the  pifton.  When  tlie  pitton  Is  brought 
up  to  the  top,  and  applied  clofe  to  it,  thofe  fpaces  re- 
main filled  with  air  of  the  ordinary  denfity,  which  will 
expand  as  the  pitton  defcends,-  and  thus  will  retard  the 
opening  of  the  pitton  valve.  Th-e  rarefafllon  will  ttop 
when  the  elatticity  of  this  fmall  quantity  of  air,  expand- 
ed lb  as  to  fill  the  whole  barrel  (by  the  defcent  of  the 
pitton  to  the  bottom),  Is  juft  equal  to  the  force  requlfite 
for  opening  the  pifton  valve. 

Another  advantage  attending  this  conftruftion  Is,.|j  ca'iily 
that  in  drawing  up  the  pifton,  we  are  not  refitted  by  worked, 
the  whole  preflure  of  the  air  ;  becaufe  the  air  is  rarefied 
above  this  pifton  as  well  as  below  it,  and  the  pifton  is  in 
precifely  the  fame  ftate  of  preflure  as  if  connected  with 
another  pifton  in  a  double  pump.  The  refiftance  to 
the  afcent  of  the  pifton  is  the  excefs  of  the  elafticity  ot" 
the  air  above  It  over  the  elatticity  of  th€  air  below : 
this,  toward  the  end  of  the  rarefatllon,  is  very  fmall,  ' 
while  the  pitton  is  near  the  bottom  of  the  barrel,  but 
gradually  increafes  as  the  pitton  rifes,  and  reduces  the 
air  above  it  Into  fmaUer  dlmenftons,  and  becomes  equal 
to  the  preflure  of  the  atmofphere,  when  the  air  above 
the  pifton  Is  of  the  common  denfity.  If  we  fliould  raife 
the  pitton  ftill  farther,  we  mutt  condenfe  the  air  above 
It :  but  Mr  Smeaton  has  here  made  an  Iflue  for  the  air 
by  a  fmall  hole  in  the  top  of  the  barrel,  covered  with  a 
4  "delicate 
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Air  pump.  deKcpltf  valve.    This  allows  the  air  to  efcape,  and  fhuts 
*— "~v~'  agahi  as  foon  as  the  pifton  begin:}  to  defcend,  leaving 
almoft  a  perfeft  void  behind  it  as  before. 

This  pump  has  another  advantage.  It  may  be  chan- 
ged in  a  moment  from  a  rarefying  to  a  condenling  en- 
gine, by  fimply  turning  tlie  cocks  at  Qjmd  T^  While 
T  communf^ites  with  the  open  air  and  Qjvith  the  re- 
ceiver, it  is  a  rarefying  engine  or  air-pamp  :  bat  when 
T  communicates  with  the  receivei,  and  Q_with  the 
open  air,  it  is  a  condenfing  engine. 
Vhte  Fig.  23.  reprefents  Mr  Smeaton's  air-pump  as  it  is 
CCCCil.  ufyaiiy  made  by  Nairne.  Upon  a  fohd  bafe  or  ta- 
DefcWption  are  fet  up  three  pillars  F,  H,  H  :  the  pillar  F 
■of  Smea-  fupports  the  pump-plate  A ;  and  the  pillars  H,  H,  fup- 
port  the  front  or  head,  containing  a  brafs  cog-wheel, 
which  is  turned  by  the  handle  B,  and  works  in  the  rack 
C  faftened  to  the  upper  end  of  the  pifhon  rod.  The 
•whole  is  ftill  farther  Iteadyed  by  two  pieces  of  brafs  c  & 
and  0  k,  which  conneft  the  puirip-plate  with  the  front, 
and  have  perforations  communicating  between  the  hole 
a  in  the  middle  of  the  plate  and  ihe  barrel,  as  will  be 
(defcribed  immediately.  I)E  is  tlieTaarrel  of  the  pump, 
firmly  fixed  to  -the  table  by  fcrews  thio'  its  upper  flanch : 
ef  clc  is  a  (lender  brafs  tube  fcrewed  to  the  bottom  of 
the  barrel,  and  to  the  under  hole  of  the  horizontal  ca- 
nal c  b.  In  this  canal  there  is  a  cock  which  opens  a 
communication  between  the  barrel  and  the  receiver, 
when  the  key  is  in  the  pofitlon  reprefcnted  here  :  but 
when  the  key  is  at  right  angles  with  this  pofition,  this 
communication  is  cut  oflE.  If  that.fideof  the  key  which 
is  here  drawn  ftext  to  the  pump-plate  be  turned  out- 
\vard,  the  external  air  is  admitted  into  the  receiver;  but 
if  turned  inwards,  the  air  is  admitted  into  the  ban-el. 

ghh  another  {lender  brafs  pipe,  leading  from  the  dif- 
charging  valve  at  g  to  the  horizontal  canal  h  J,  to  the  un- 
der iide  of  which  it  is  fcrewed  fatt.  In  this  horizontal 
•canal  there  is  a  cock  n  which  opens  a  paffage  from  the 
barrel  to  the  receiver  when  the  key  ^ig  in  xhe  pofitiou 
here  drawn  ;  but  opens  a  paflage  fi-om  the  ban-el  to  die 
exteraal  air  when  the  key  is  turned  outwards,  and  from 
the  receiver  to  the  external  air  when  the  key  is  turned 
inwards-  This  communication  with  the  external  air  is 
not  immediate  but  throvigh  a  fort  of  box  /;  the  ufc  of  this 
box  is  to  receive  the  oil  whicli  is  difcharged  through 
the  top  valve  g..  In  oi-der  to  keep  the  pump  tight,  and 
in  working  order,  it  is  proper  fometimes  to  pour  a  table- 
fpoonful  of  olive-oil  into  the  liole  a  oT  the  pump-plate, 
and  then  to  work  the  pump.  The  oil  goes  along  the 
condvLiV  b  c  df  e,  gets  into  the  barrel  and  through  the 
pifton- valve,  when  the  pifton  is  preffcd  to  the  bottom  of 
the  barrel,  and  is  then  drawn  up,  and  forced  through  the 
difcharging  valve  g  along  the  pipe  g  h,  the  horizontal 
paffage  h  n,  and  hnally  into  the  box  i.  This  box  has  a 
imall  hole  in  its  fide  near  Uie  top,  through  which  the 
air  efcapes. 

From  the  upper  fide  of  the  canal  c  I  there  rifes  a  {len- 
der pipe  which  bends  outward  and  then  turns  down- 
wards, and  i.s  joined  to  a  fmall  box,  which  cannot  be 
feen  in  this  view.  From  the  bottom  of  this  box  pro- 
•ceeds  downwards  the  gage-pipe  of  giafs,  which  eaters 
the  ciftern  of  mercury  G  fixed  below. 

On  the  upper  fide  of  the  other  canal  at  c  is  feen  a 
fmall  ftud,  having  a  fliort  pipe  of  glafs  projeiting  hori- 
jontally  from- it,  clofe  by  and  parallel  to  the  front  piece 
of  ;t.he  pump,  and  reaching  to  the  other  canal.  Thi;> 


pipe  Is  clofe  at  the  farther  end,  and  has  a  fraall  drop  of  Air- pa 
mercury  or  oil  in  it  at  the  end  0.  This  ferves  as  a  gage  ^ 
in  condenling,  indicating  the  degree  of  condenfation  by 
the  place  of  the  drop  :  For  this  drop  is  forced  along 
the  pipe,  condenling  the  air  before  it  in  the  fame  de- 
gree that  it  is  cendenfed  in  the  barrel  and  receiver. 

In  conftrufting  this  pump,  Mr  Smeaton  introduced  Merho 
a  mefliod  of  joining  together  tlie  different  pipes  and )'"' '"g 
other  pieces,  which  has  great  advantages  over  the  ufual  If/j-g^^ 
manner  of  fcrewing  them  together  with  leather  between,  pipe^, 
and  which  is  now  much  ufed  in  hydraulic  and  pneuma- 
tic engines.    We  fhall  explain  this  to  our  readers  by  a 
defcription  of  the  manner  in  which  the  exhaulling  gage 
16  joined  to  the  horizontal  6.\xQ.c  b. 

The  piece  h  ip,  in  fig.  22,  n°  2.  is  the  fame  with  the  p 
little  cylinder  obfervable  on  the  upper  fide  of  the  hori-  ('  ^ 
zontal  canal  c in  fig.  23.     The  upper  part  hi  is  p'^'tj 
formed  into  an  outiide  fcrew,  to  fit  the  hollow  fcrew  of 
the  piece  deed.    The  top  of  this  hall  piece  has  a  hole 
in  its  middle,  "giving  an  eafy  paflage  to  the  bent  tube 
c  b     fo  as  to  flip  along  it  with  freedom.    To  the  end  c 
of  this  bent  tube  is  foldered  a  piece  of  brafs  c  f  g,  perfo- 
rated in  continuation  of  the  tube,  and  having  its  end 
ground  flat  on  the  top  -of  the  piece  h  ip,  and  alio  cover- 
ed with  a  Hip  of  thin  leather  flrained  acrofs  it  and 
pierced  with  a  liole  in  the  middle. 

It  is  plain  from  this  form,  that  if  the  furface  fg  be 
apphed  to  the  top  of  A /,  and  the  cover  deed  be  fcrew- 
ed down  on  it,  it  will  draw  or  prefs  them  together,  fo 
that  no  air  can  efcape  by  the  joint,  and  this  without 
turning  the  whole  tube  cba  romid,  as  is  necelfary  in 
the  ufual  way.  This  method  is  now  adopted  for  join- 
ing together  the  condufting  pipes  of  the  machines  for 
extinguifliing  fires,  an  operation  which  was  extremely 
troublefome  before  this  improvement. 

The  conduit  pipeEf  /"t  (fig.  23.)  is  faftened  to  the  bot- 
tom of  the  barrel,  and  the  difcharging  pipe^/j  to  its  top,  in 
the  fame  manner.  But  to  return  to  the  gage  ;  the  bent 
pipe  cba  enters  the  box  /  t  near  one  fide,  and  obliquely, 
and  the  gage  pipe  q  r  is  iiiferted  through  its  bottom 
towards  the  oppofite  fide.  The  ufe  of  this  box  is  to 
catch  any  drops  of  mercury  which  may  fometimes  be 
dafiicd  up  through  the  gage  pipe  by  an  accidental 
ofciUation.  This,  by  going  tlirough  the  palfages  of 
the  pump,  would  corrode  them,  and  would  aft  parti- 
cularly on  the  joints,  which  are  generally  foldered  with 
tin.  When  this  happens  to  an  air-pump,  it  mull  be 
cleaned  wl<th  the  moft  fcrupulous  attention,  otherwife  it 
will  be  quickly  defti-oyed.  j. 

This  account  of  Smeaton's  pump  is  fuflioient  for  GreiJ 
enabling  the  reader  to  underltand  its  operation  and  to  f'^^'^' 
fee  its  inperioiTty.  It  is  reckoned  a  veiy  fine  pump  of ^ 
the  ordinary  conftruftion  which  will  rarefy  200  times, 
«r  raift-  the  gage  to  29.85,  the  barometer  ftanding  at 
30.  But  Mr  iSmeaton  found,  that  his  pump,  even  after 
long  ufmg,  raifed  it  to  29.95,  which  we  confider  as 
■equivalent  to  rarefying  600  times.  When  in  fine  order, 
he  found  no  bounds  to  its  rarefaftion,  frequently  railing 
the  gage  as  high  as  the  barometer  ;  and  he  thought  its 
performance  io  perfect,  that  the  barometer-gage  was 
not  fufiiciently  delicate  for  meafuring  the  rai-efaftion. 
He  therefore  fubftituted  the  fyphon  gage  already  dr- 
Ibribed,  which  he  gives  fome  reafons  for  preferring  ; 
but  even  this  he  found  not  fuHiciently  fenfible. 

He  contnvcd  anather,  which  could  be  carried  to 
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atjy 'degree  of  fenfibiilty.  it  canfifted  of  a  glafs  body 
A  (fig.  24.),  of  a  pear  {}ia|>e,  and  vras  therefore  called 
t}i€  pear-gage.  Tkis  had  a  fmall  prcrjectuig  orifice  at 
B,  and  at  tlie  other  end  a  tube  CD,  whofe  capacity  was 
the  hundredth  part  of  the  capacity  of  the  whok  veflel. 
Tiiis  was-  fu%ended  at  the  flip-wire  of  the  receiver,  and 
there  was  fet  below  it  a  fmall  cup  with  mercury.  When 
the  pump  was  worked,  the  air  in  the  pear-gage  Was- ra- 
refied iJong  with  the  reft.  When  the  rarefaftion  was 
brought  to  the  degree  intended,  the  gage  was  let  down 
till  B  reached  the  bottom  of  the  mercury.  The  exter- 
J3ai  air  being  now  let  in,  the  mercirry  was  raifed  into 
.the  pear,  and  Hood  at  fomc  height  E  in  the  tube  CD. 
The  length  of  this  tube  being  divided  into  100  parts, 

DF 

and  thofe  numbered  from  D,  it  is  evident  th.-t   -  —  will 

DB 

f  xprefs  the  degree  of  rin-efadlion  which  had  been  pro- 
duced when  the  gage  was  immerfed  into  tlie  mercury  : 
or  if  DC  be  t^-o  of  the  whole,  capacity,  and  be  divickd 
into  100  parts  by  a  fcale  annexed  to  it,  each  unit  of 
the  fcale  vvill  be  Tshso      the  whole. 

This  was  a  very  ingenious  contrivance,  and  has  been 
the  means  of  making  fome  vciy  curious  and  important 
difcoveries  which  at  prefent  engage  the  attention  of  phi- 
lofophers..  By  this  gage  Mr  Smeaton  found,  that  liis 
pump  frequently  rarened  a  thoufand,  ten  thuufand,  nay 
rtn  hundred  thoufand,  times.  But  thougli,  he  in  every 
inftance  faw  the  great  fuperiority  of  his  pump  above  all 
others,  he  frequently  found  irre^ilarities  which  he  could 
not  explain,  and  a  want  of  correfpondence  between  the 
pear  and  the  barometer  gages  which  puzzled  him. 
The  pear-gage  frequently  indicated  a  prodigious  rare- 
faftion,  when  the  barometer-gage  would  not  fhow  more 
than  600. 

Thefe  unaccountable  p?ienomena  excited  the  curiofitv 
of  philofophei-s,  who  by  this  time  were  making  continual 
ufe  of  the  air-pump  in  their  meteorological  refearches, 
and  much  inten  ftcd  in  eveiy  thing  coriuedled  v.-)th  th-e 
ftate  or  conftitution  of  claiUc  fluids.  Mr  Nairne,  a 
molt  ingenious  and  accurate  maker  of  philofophical  in- 
firnments,  made  many  curious  experiments  in  the  exa- 
mination and  conipaiifon  of  Mr  Smeaton^s  pump  with 
thofe  of  the  ufual  ccultrudlion,  attending  to  every  cir- 
cumftance  wliich  could  contribute  to  the  inferiovity  of 
tlie  common  pumps  or  to  their  improvement,  fo  as  to 
fcring  them  nearer  to  this  rival  m;ichine.  This  rigorous 
eomparifon  iirought  into  view  fgveral  circumftances  in 
the  Gonitixution  of  the  atmofpheric  air,  and  its  relation 
fojother  bodies,  which  are  of  the  maft  extenfive  and  im- 
portant influence  in  the  operatitwis-  of  nature.  We  fnall, 
notice  at  prefent  iuch  only  a:,  have  a  relation  tv>  the 
operation  of  the  air-pump  in  extra6ling  air  from  the 
r.'ceiver. 

Mr  Naimc  fourid,  that  when  a  little  water,,  or  even  a 
bit  of  paper  damped  with  water,  was  cxjx)fed  under  the 
recei«i«T  of  Mr  Smeaton's  air-pump,  when  in  the  moil 
perft'ft  condition,  raifing  the  mercury  in  the  barometer- 
gage  to  29'95j  he  could  not  make  it  rife  above  29.8 
rf  Fahrenheit's  thermometer  indtcvited  the  temperature 
47",  nor  above  29.7  if  the  thermometer  flood  at  55O  ; 
and  that  to  bring  tlxe  gage  to  this  height  and  keep  it 
there,  the  operatioiv  of  the  pump  muft.  be  continued  for 
a  long  time  after  the  water  had  difappeared  or  the  pa- 
per become  pcrfeftly  dry.  He  found  that  a  drop  of 
l^irits,  or  paper  snoiHencd  with  fpirits,  could  not  in 
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thofe  circrmftances  allow  tite  mcrcur\'  in  the  gag-c  to  Air-pismp. 

r'lk  to  near  tliat  height ;  and  that  fimiiar  eflt?As  follow-   v—- ' 

ed  from  admitting  any  volatile  body  whatever  into  the 
receiver  or  any  part  of  the  apparatus. 

This  fhowed  him  at  once  how  improper  the  direc-  Show  the 
tions  were  which  had  been  given  by  Gueiiche,  Boyle,  '"iproprie- 
Gravcfande,  and  otliers,  for  fitting  up  the  air-pump  for  j,^  "tjfg*.''' 
•experiment,  by  foaking  the  leather  in  water,  covering  Jhff^vit"" 
the  joints  with  water,  oi'  in  (hort,  admitting  water  or  water, 
any  other  volatile  body  near  it.  j^. 

He  therefore  took  his  pumps  to  pieces,  cleared  them  And  the 
of  all  the  moillm-e  which  he  could  drive  from  them  by  ""^"7 
heat,  and  then  leathered  them  anew  with  leather  foaked  oil  and''^*^ 
in  a  mixture  of  olive  oil  and  tallow,  from  which  he  hadtalLw. 
expelled  all  the  water  it  ufualiy  contains,  by  boihng  it 
till  the  firft  frothing^  wa*  aver.    When  the  pumps  were 
fitted  up  in  this  manner,  he  unifonnly  found  that  Mr 
Smeaton's  pump  rarefied  tlie  gage  to  29.95,  and  the 
belt  common  pump  to  29.87,  the  firil  of  which  he  com- 
puted to  Indicate  a  rarefaclion  to  600,  and  the  other  to 
230.    But  in  this  ftate  he  again  found  that  a  piece  of 
damp  paper,  leather,  wood,  &c.  in  the  receiver,  reduced 
the  performance  in  the  fame  manner  as  before.  ^  ^ 

But  the  moft  remarkable  phenomenorj,  was,  that  when  a  remark- 
he  made  ufe  of  the  peai--gage  with  the  pump  cleared  from  able  pheiw* 
all  moifturCj  it  indicated  the  fame  degree  of  rarefaction  "i^noa 
with  the  barometer-gage  but  when  he  expofed  a  bit 
ol  paper  moiilened  with  fpirits,  and  thus  reduced  the 
rarefaclion  of  the  pump  to  v/hat  he  called  50,  the  baro- 
meter-gage ftanding  at  29.4,  tiia-  pear-gage  indicated  a 
rarefaction  exceeding  1 00,000  ;  In  fhort,  it  was  not 
meafurabie  ;  and  this  phenomenon  was  almoil  conftant. 
Whenever  he  expofed  any  fubftance  fufceptible  of  eva- 
poration, he  found  tiie  rarefaction  indicated  by  the  ba- 
rometer-gage greatly  reduced,  while  that  indi'cat-ed  by 
the  pear-gage  was  prodigioully  increaied;  and  both  thefe 
effects  were  more  rcniarkable  as  the  fubje<9:  was  of  eafier 
evaporation,  or  the  temperament  of  the  air  of  tlie  cham- 
ber was  warmer.  j.^y 

This  uniform  refult  fuggefted  the  true  caufe.  Water  Arcounte* 
boils  at  the  temperature  2 1 2 ,  that  is,  it  then  cofi-^^''* 
verted  in  o  a  vapour  whidi  is  permitnently  elattic  while 
of  that  temperature,  and  its  elafticity  byJances  the  pref- 
fure  of  the  atmofphere.  If  this  prelTure  be  diminifhed 
l>y  rarefying  tlie  air  above  it,  a  lower  temperature  wiS 
now  allow  it  to  be  converted  into  ekliic  vapour,  and 
keep  it  in  that  ftate.  Water  will  boil  in  the  receiver 
of  an  air-pump  at  tlie  temperament  96,  or  even  under  it. 
Philofophers  did  not  tliink  of  examining  tlie  itate  of  the 
vapour  in  temperatures  lower  than  what  produced  ebul- 
lition. But  it  novv'  apjjears,  that  in  much  lower  heats 
than  this  the  fuperficial  v/ater  is  <:onverted  into  elaftle 
vapour,  which  continues  to  exhale  from  it  as  long  as 
the  water  latts,  and^  fupplying  the  place  of  air  in  tltc 
receiver,  exerts  the  f ime  elailicity,  a^id  hinders  the  mer- 
cui-y  fr<Miv  rifing  in  the  gage  in  the  fame  manner  at  fo 
much  air  of  equal  elailicity  would  have  done. 

When  Mr  Nairite  was  exhibiting  thef<;  experiinentcjCx  ei  i^ 
to  the  Honourable  Henry  Gavendifh  in  i        this  geu-nism,  i,'-- 
tleman  informed  him  that  it  appeared  from  a  feries  ofiul'^r^tjuii 
experiments  of  his  father  Lord  Charles  Cawndiih,  that 
wlien  water  is  of  the  tempenitinre  72  ,  it  is  converted " 
into  vapour,  under  any  preffure  lefs  than  three-fourths 
of  an  inch  of  mercury,  and  at  41'^  it  becoHtes  vapour 
when  the  prclFure  is  lefs  than  ©ne-foHrik  -of  ar.  iticIi  ■ 
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Air-pump,  Even  mercury  evaporates  m  this  manner  whfcn  all  preflure 
*  "'  ■  '  is  removed.  A  dewy  appearance  is  frequently  obferved 
covering  the  inflde  of  the  tube  of  a  barometer,  where 
we  ufually  fuppofe  a  vacuum.  This  dew,  when  viewed 
through  a  microfcope,  appears  to  be  a  fet  of  detached 
globules  of  mercury,  and  upon  inclining  the  tube  fo 
■that  the ,  mercury  may  afcend  along  it,  thefe  globules 
Vf  'ill  be  all  licked  up,  and  the  tube  become  clear.  The 
4ew  which  lined  it  was  the  vapour  of  the  mercury  con- 
denfed  by  the  fide  of  the  tube;  and  It  is  never  obfei-ved 
but  wherj  one  fide  is  expofed  to  a  ftream  of  cold  air 
from  a  >Vindow, 

To  return  to  the  vapour  in  the  air-pump  receiver,  it 
mull  be  obferved,  that  as  long  as  the  water  continiies  to 
yield  it,  we  may  continue  to  work  the  pump  ;  and  it 
will  be  continually  abftratted  by  the  barrels,  and  dif- 
charged  in  the  form  of  watef,  becaufe  it  collapfes  as 
foou  as  expofed  to  the  external  preffure.  All  this 
while  tlie  gage  will  not  indicate  any  more  rarefaftion, 
becaufe  the  thing  immediately  indicated  by  the  baro- 
meter-gage is  dimini/hed  elajlicity,  which  does  not  hap- 
pen here.  When  all  the  water  which  the  temperature 
of  the  room  can  keep  elaftic  has  evaporated  imder  a 
certain  prelTure,  fuppofe  4-  an  inch  of  mercury,  the  gage 
ftanding  at  29.5,  the  vapour  which  now  fills  the  re- 
ceiver expands,  and  by  its  diminiflied  elafticity  the  gage 
rifes,  and  now  fome  more  water  which  had  been  attach- 
ed to  bodies  by  chemical  or  corpufcular  attra<ftion  is  de- 
tached, and  a  new  fupply  continues  to  fupport  the  gage 
^X.  a  greater  height ;  and  this  goes  on  continually  till 
altnofl  all  has  been  abftraftcd  ;  but  there  will  remain  fome 
Which  no  ait  take  can  away ;  for  as  it  paffes  through 
the  barrels,  and  gets  between  the  pifton  and  the  top,  it 
fuccelTively  collapfes  into  water  during  the  afcent  of  the 
pifton,  and  again  expands  into  vapour  when  we  pufh 
the  pifton  down  again.  Whenever  this  happens  there 
is  an  end  of  the  rarefa<Elion. 
Air  and  While  this  operation  is  going  on,  the  air  comes  out 
vapour  not  along  with  the  vapour  ;  but  we  cannot  fay  in  what  pro- 
ta^diixvaXy  portion.  If  it  were  always  uniformly  mixed  with  the 
mixt  to-  ygppyj.^  j(.  -^vould  diminifh  rapidly  ;  but  this  does  not 
appear  to  be  the  cafe.  There  is  a  certain  period  of 
rarefadlion  in  which  a  tranfient  cloudinefs  is  perceived 
in  the  receiver.  This  is  watery  vapour  formed  at  that 
degree  ©f  rarefaftion,  mingled  with,  but  not  diflblved  in 
or  united  with,  the  air,  otherwife  it  would  be  tranfpa- 
rent.  A  fimilar  cloud  wiU  appear  if  damp  air  be  ad- 
mitted fuddenly  Into  an  exhaufted  receiver.  The  va- 
pour, which  formed  an  uniform  tranfparent  mafs  with 
the  air,  is  either  fuddenly  expanded  and  thus  detached 
from  the  other  ingredient,  or  is  fuddenly  let  go  by  the 
air,  which  expands  more  than  it  does.  We  cannot  af- 
firm with  probability  which  of  thefe  is  the  cafe  :  diffe- 
rent compofi^tions  of  air,  that  is,  air  loaded  with  vapours 
from  different  fubftances,  exhibit  remarkable  differen- 
ces in  this  refpedl.  But  we  fee  from  this  and  other 
phenomena,  which  (hall  be  mentioned  in  their  proper 
places,  that  the  air  and  vapour  are  not  always  intimately 
.  united  ;  and  therefore  will  not  always  be  drawn  out  to- 
gether by  the  air-pump.  But  let  them  be  ever  fo  con- 
fufedly  blended,  we  fee  that  the  air  muft  come  out  along 
with  the  vapour,  and  its  quantity  remaining  in  the  re- 
ceiver muft  be  prodigioufly  diminiftied  by  this  affocia- 
tion,  probably  much  more  than  could  be,  had  the  receiver 
only  contained  pure  air. 
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Let  us  now  confider"  what  muft  happen  in  the  pear»  Air-pus 
gage.    As  the  air  and  vapour  are  continually  dravwi  off  ""^v- 
from  the  receiver,  the  air  in  the  pear  expands  and  goes  q^^^^ 
off  with  it.    We  (hall  fuppofe  that  the  generated  va-ces  of  i 
poUr  hinders  the  gage  from  rifing  beyond  29.5.  Du-('iflferci 
ring  the  continued  working  of  the  pump,  the  air  in  '*^^  i^' 
the  pear,  \Chofe  elafticity  .  is  0.5,  flo^'ly  mixes  wlth^gl^^* 
the  vapour  at  the  mouth  of  the  pear,  and  the  mix-^ai^es. 
ture   even  advances  into  its  infide,   fo  that  if.  the 
pumping  be  long  enough  Continued,  what  is  In  the 
pear  is  nearly  of  the  fame  compofition  with  what  is 
in  the  receiver,  confifting  perhaps  of  20  parts  of  vapour 
and  one   part  of  air,   all  of  the  elafticity  of  0.5, 
When,  the  pear  is  plunged  into  the  mercury,  and  the 
external  air  allowed  to  get  into  the  receiver,  the  mercu- 
ry rifes  in  the  pear-gage,  and  leaves  not       but  J  , 

J  60  60X20 

- —  of  it  filled  with  common  air,  the  vapour  ha- 
1 200  ^ 

ving  collapfed  into  an  invifible  atom  of  water.  Thus 

the  pear-gage  will  indicate  a  iarefa£lion  of  1200,  while 

the  barometer-gage  only  fiiowed  60,  that  is,  fhowed 

the  elafticity  of  the  included  fubftance  diminiftied  60 

times.    The  conclufion  to  be  drawn  from  thefe  two 

meafures  (the  one  of  the  rarefaftion  of  air,  and  the 

other  of  the  diminution  of  elafticity)  is,  that  the  matter 

with  which  the  receiver  was  filled,  immediately  before 

the  readmiffion  of  the  air,  confifted  of  one  part  of  in- 

condenfible  air,  and       ^»  or  20  parts  of  watery  vapour. 

The  only  obfcure  part  of  this  account  is  what  relates  DifBc 
to  the  compofition  of  the  matter  which  filled  the  pear-j" 
gage  before  the  admlflion  of  the  mercury.    It  is  not  eafy  '^^^^^ 
to  fee  how  the  vapour  of  the  receiver  comes  in  by  a  nar-  thefe 
row  mouth  while  the  air  is  coming  out  by  the  fame  paffage.  ft  quel 
Accordingly  it  requires  a  very  long  time  to  produce  this 
extreme  rarefaction  in  the  pear-gage ;  and  there  are 
great  irregularities  in  any  two  fucceeding  experiments, 
as  may  be  feen  by  looking  at  Mr  Nairne's  account  of 
them  in  Philofophlcal  Tranfaftions,  Vol.  IjXVII.  Some 
vapours  appear  to  have  mixed  much  more  readily  with 
the  air  than  others  ;  and  there  are  fome  unaccountable 
cafes  where  vitriolic  acid  and  fulphureous  bodies  were 
included,  in  which  the  diminution  of  denfity  indicated  by 
the  pear-gage  was  uniformly  lefs  than  the  diminution  of 
elafticity  indicated  by  the  barometer-gage.  It  is  enough 
for  us  at  prefent  to  have  eftahllHied,  by  unqueftlonable 
faft«,  this  produ£lion°of  elaftic  vapour,  and  the  necef- 
fity  of  attending  to  it,  both  in  the  conftruftion  of  the 
air-pump  and  in  drawing  refuits  from  experiments  exhi- 
bited in  It. 

Mr  Smeaton's  pump,  when  in  good  order,  and  per-Tli^'fi 
fe<ftly  free  from  all  moifture,  wIU  in  dry  weather  rarefy  riority 
air  about  600  times,  raifing  the  barometer-gage  to  with-*^^  I" 
in  4t5  of  an  inch  of  a  fine  barometer.  This  was  a  per-  "  "  ** 
formance  fo  much  fuperlor  to  that  of  all  others,  and  by  prove' 
means  of  Mr  Nairne's  experiments  opened  fo  new  a  field  me«ti 
of  obfervation,  that  the  air-pump  once  more  became  a  ca- 
pital inftniment  among  the  experimental  philofophers. 
The  caufes  of  its  fuperiority  were  alfo  fo  diftinft,  that 
artlfts  were  immediately  excited  to  a  farther  improvement 
of  the  machine ;  ^fo  that  this  becomes  a  new  epoch  in  its 
hiftory. 

This  is  one  imperfeftion  which  Mr  Smeaton  has  not 
attempted  to  remove.  The  difcharging  valve  is  ftill  open- 
ed 
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ccT  againft  the  preffure  of  the  attnoTphere.  An  author 
of  the  Swedifli  academy  addie  a  fublidiary  pump  to  this 
valve,  which  exhaufts  the  air  from  above  it,  and  thus 
in  pots  it  in  the  fituation  of  the  pifton  valve.  We  do 
not  find  that  this  improvement  has  been  adopted  fo  a» 
to  become"  general.  Indeed  the  quantity  of  air  which 
remains  in  the  paffage  to  this  valve  is  fo  exceedingly 
Kttle,  that  it  does  not  feem  to  merit  attention,  -Suppo- 
fing  the  valve-hole  o(  an  inch  wide  and  as  deep  (and 
it  need  not  be  more),  it  wiU  not  occupy  more  than^/o-ff 
part  of  a  barrel  twelve  inches  long  and  two  mGhesr 
wide. 

,  Mr  Smeaton,  by  his  ingenrou&conftruftlon,  has  great- 
ly diminiihed',  but  has  not  annihilated,  the  obftrutftions 
to  the  palTage  of  the  air  from  the  receiver  into  the  bar- 
rel. His  fuccefs  encouraged  farther  attempts.  One  of 
the  firft  and  moft  ingenious  was  that  of  Profeflbr  Ruf- 
fel  of  the  univerfity  of  Edinburgh,  who  j^ut  the  year 
1 770  ccmfla"ufted  a  pump  in  which  both  cocks  and  valves 
were  avoided. 

r  The  pifton  is  folid,  as  reprefented  in  fig.  2^.  and  Its 
fflel.  rodpalTes  through  a  collar  of  leather  on  the  top  of  the 
barrel.  This  coUar  is  divided  into  three  portions  by 
two  brafs  rings  <?,  ^,  which  leave  a  very  fmall  fpace  round 
the  pifton  rod.  The  upper  ring  a  communicates  by 
means  of  a  lateral  perforation  with  the  bent  tube  /  m  w, 
which  enters  the  barrel  at  its  middle  «.  The  lower  ring 
i  communicates  witli  the  bent  tube  c  df  which  commu* 
nicates  with  the  horizontal  paffage  de^  going  to  the 
middle  e  of  the  pump  plate.  By  the  way,  however, 
it  communicates  alfo  with  a  barometer  gage  />o,  ftand- 
ing  in  a  ciftern  of  mercury  0,  and  covered  with  a 
glafs  tube  clofe  at  the  top.  Beyond  e,  on  the  oppofite 
circumference  of  the  receiver  plate,  there  is  a  cock  or 
plug  f  communicating  with  the  atmofphere. 

The  pifton  rod  is  clofely  embraced  by  the  three  col- 
lars of  leather ;  but,  as  already  faid,  has  a  free  fpace 
round  it  in  the  two  brafs  rings.  To  produce  this  pref- 
fure of  the  leathers  to  the  rod,  the  brafs  rings  which  fe- 
,parate  them  are  turned  thinner  on  the  inner  fide,  fo  that 
their  crofs  feftion  along  a  diameter  would  be  a  taper 
wedge.  In  the  fide  of  the  pifton  rod  are  two  cavities 
q  r,  t  X,  about  one-tenth  of  an  inch  wide  and  deep,  and 
of  a  length  equal  to  the  thicknefs  of  the  two  rings 
and  the  intermediate  collar  of  leathers.  Thefe  cavities 
are  fo  placed  on  the  pifton-rod,  that  when  the  pifton 
-.is  applied  to  the  bottom  of  the  barrel,  the  cavity  /  j  in 
the  upper  end  of  the  rod  has  its  upper  end  oppofite  to 
the  ring  a,  and  its  lower  end  oppofite  to  the  ring  3,  or 
to  the  mouth  of  the  pipe  c  d.  Therefore,  if  there  be  a 
void  in  the  barrel,  the  air  from  the  receiver  will  come 
from  the  pipe  c  d  into  the  cavity  in  the  pifton  rod,  and 
'^by  it  will  get  paft  the  collar  of  leather  between  the  rings, 
and  thus  will  get  into  the  fmall  interftice  between  the 
rod  and  the  upper  ring,  and  then  into  the  pipe  /  w  «,  and 
•into  the  empty  barrel.  When  the  pifton  is  drawn  up, 
,the  folid  rod  immediately  ftiuts  up  this  paffage,  and  the 
;pifton  drives  the  air  through  the  difcharging  valve  /•« 
When  it  has  reached  the  top  of  the  barrel,  and  is  clofely 
applied  to  it,  the  cavity  ^  r  is  in  the  fituation  in  which 
t  s  formerly  was,  and  the  communication  Is  again  opened 
"between  the  receiver  and  the  empty  barrel,  and  the  air 
-is  again  diffufed  between  them.  Pufhlng  down  the  pi- 
:fton  expels  the  air  by  the  lower  difcharging  pipe  and 
A-alve  /j  i ;  and  thus  the  operation  may  be  continued. 
Vol.  XV.  Part  I. 
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Tliis  muft  be  acknowledged  to  be  a  ttioft  fimple  and  VirLpnmji. 
ingenious  conftrudion,  and  can  neither  be  called  a  cock  — -v--— ' 
nor  a  valve,  it  feems  to  oppofe  no  obftruftion  what- 
ever :  and  it  has  the  foperior  advantage  of  rarefyinjf 
both  during  the  afcent '  and  the  defcent  of  die  pifton^ 
doubling  the  expedition  of  the  performance,  and.  the 
operator  is  not  oppofed  by  the  preffure  of  the  atmo- 
fphere except  towards  the  end  of  each  ftroke.  The  ex- 
pedition, however,  is  not  fo  great  as  one  fhould  expeft  ; 
for  nothing  is  going  on  vdiiie  the  pifton  is  in  motion, 
and  the  operator  muft  ftop  a  while  at  the  end  ef  each 
ftroke,  that  the  air  may  have  time  to  come  through  this 
long,  narrow,  and  crooked  paffage,  to  fill  the  barreU 
But  the  chief  difficulty  which  occurred  in  the  execu^ 
tion  arofe  from  the  clammy  oil  with  which  it  was  ne~ 
ceffary  to  impregnate  the  collar  of  leathers.  Thefe  were 
always  in  a  ftate  of  ftrong  compreflion,  that  they  might 
clofely  grafp  the  pifton  rod,  and  prevent  all  paffage  of 
air  during  the  motion  of  the  pifton.  Whenever  there*- 
fore  the  cavities  in  the  pifton  rod  come  into  the  fituations 
necefiary  for  conneftlng  the  receiver  and  barrel,  this  oil 
is  fqueezed  into  them,  and  choaks  them  up.  Hence  it 
always  happened  that  it  was  fome  time  after  the  ftroke 
before  the  air  could  force  its  vray  round  the  pifton  rod. 
carrying  with  it  the  clammy  oil  which  choaked  up  the 
tube  imn  ;  and  when  the  rarefadtion  had  proceeded  a 
certain  length,  the  diminifhed  elafticity  of  the  air  was 
not  able  to  make  its  way  through  thefe  obftruftionsi 
The  death  of  the  ingenious  author  put  a  ftop  to  the 
improvements  by  which  he  hoped  to  remedy  this  d<ifeft, 
and  Ave  have  not  heard  that  any  other  perfon  has  fince 
attempted  It.  We  have  inferted  it  here,  becaufe  its 
principle  of  conftruflion  is  not  only  very  ingenious,  but 
entirely  different  from  all  othei-^,  and  may  furnlfh  very 
ufeful  hints  to  thofe  who  are  much  engaged  in  the  con- 
ftru6lIon  of  pneumatic  engines. 

In  the  73d  volume  of  the  Philofophlcal  Tranfaftlons,  By  f  l:>i? 
Mr  Tiberius  Cavallo  has  given  the  defcrlptlon  of  an*"*^^^-  • 
air-pump  contrived  and  executed  by  Meffrs  Haas  and  *^^'  ' 
Hurter,  inftrument-makers  in  Londdn,  where  thefe  ar- 
tifts  have  revived  Guericke's  method  of  opening  the  bar- 
rel-valve during  the  laft  ftrokea  of  the  pump  by  a  force 
afting  from  without.    We  {hall  infert  fo  much  of  this 
defcription  as  relates  to  this  diftinguifhing  circumltance 
of  Its  conftruftion. 

Fig.  26.  reprefents  a  fe(Mon  of  the  bottom  of  tlie 
barrel,  where  AA  is  the  barrel  and  BB  the  bottom, 
which  has  in  its  middle'  a  hollow  cylinder  CCFF,  pro- 
jeAing  about  half  an  inch  into  the  barrel  at  CC,  and 
extending  a  good  way  downwards  to  FF.  The  fpace 
between  this  projeftlon  and  the  fides  of  the  barrel  is 
filled  up  by  a  brafs  ring  DD,  over  the  top  of  which  is 
ftraincd  a  piece  of  oiled  filk  EE,  which  performs  the 
office  of  a  valve,  covering  the  hole  CC.  But  this  hole 
is  filled  up  by  a  piece  of  brafs,  or  rather  an  affemblage 
of  pieces  fcrewed  together  GGHHII.  It  confifts  of 
three  piojetling  fillets  or  thoulders  GG,  HH,  II,  which 
form  two  hollows  between  them,  and  which  are  filled 
with  rings  of  oiled  leather  00,  PP,  firmly  fcrewed  to- 
gether.  The  extreme  fillets  GG,  II,  are  of  equal  dia- 
meter with  the  Infide  of  the  cylinder,  fo  as  to  fill  it  ex- 
actly, and  the  whole  ftuffed  with  oiled  leather,  Aide  up 
and  down  without  allowing  any  air  to  pafs.  The  middle 
fillet  HH  is  not  fo  broad,  but  thicker.  In  the  uppe** 
fillet  GG  there  is  fonncd  a  fhallow  difti  about  of  an  inch 
O  deep 
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Air-pump,  <3eep  and  ^  wide.  This  didi  is  covered  with  a  thin  plate, 
""  -  '  pierced  with  a  grating  Uke  Mr  Smeaton's  valve-plate. 
There  is  a  perforation  VX  along  the  axis  of  this  piece, 
which  has  a  paffage  out  at  one  fide  H,  through  the 
middle  fillet.  Oppofite  to  this  paffage,  and  in  the  fide  of 
the  cylinder  CCFF,  is  a  hole  M,  communicating  with 
the  conduit  pipe  MN,  which  leads  to  the  receiver'.  Into 
the  lower  end  of  the  perforation  is  fcrewed  the  pin  KL, 
whofe  tail  L  paffes  through  the  cap  FF.  The  tail  L 
is  connefted  with  a  lever  RQ^  moveable  round  the 
joint  This  lever  is  pulhed  upwards  by  a  fpring, 
and  thus  the  whole  piece  which  we  have  been  defcri- 
bing  is  kept  in  contaft  with  the  ftlp  of  oiled  filk  or 
valve  EE.    This  is  the  ufual  fituation  of  things. 

Now  fuppofe  a  void  formed  in  the  barrel  by  draw- 
ing up  the  pifton  ;  the  elafticity  of  the  air  in  the  re- 
ceiver, in  the  pipe  NM,  and  in  the  paffage  XV,  will 
prefs  on  the  great  furface  of  the  valve  expofed  through 
the  grating,  will  raife  it,  and  the  pump  will  perform 
precifely  as  Mr  Smeaton's  does.  But  fuppofe  the  rare- 
faftion  to  have  been  fo  long  continued,  that  the  air  is 
no  longer  able  to  raife  the  valve  ;  this  will  be  feen  by 
the  mercury  rifing  no  more  in  the  pump-gage.  When 
this  is  perceived,  the  operator  rnuil  prefs  with  his  foot 
■  on  the  end  R  of  the  lever  RQ.  This  draws  down  the 
pin  KL,  and  with  it  the  whoTc  hollow  plug  with  its 
grated  top.  And  thus,  inftead  of  raifing  tlie  valve  fronv 
its  plate,  the  plate  is  here  drawn  down  from  the  valve. ' 
Thj:.  air  now  gets  in  without  any  obflruftion  whatever,^ 
and  the  rarefaftion  proceeds  as  long  as  the  pifton  rifes. 
When  it  is  at  the  top  of  the  barrel,  the  operator  takes 
his  foot  from  the  lever,  and  the  fpring  preffes  up  the 
plug  again  and  fhuts  the  valve.  The  pifton  rod  paffes 
through  a  collar  of  leathp-,  -as  in  Mr  Smeaton's  pump,, 
and  the  air  is  finally  difcharged  through  an  outward 
valve  in  the  top  of  the  barrel  Thefe  parts  have  nothing, 
peculiar  in  them. 

This  is  an  ingenious  contrivance,  fimilar  to.  what 
was  adapted  by  Guerlckehimfelf;  and  we  have  no  doubt 
of  thefe  pumps  performing  extremely  v/ell  if  carefully 
made :  and  it  feems  not  difficult  to  keep  the  plug  per- 
fcaiy  air-tight  by  fupplying  plenty  of  oil  to  the  lea- 
ethers.  We  cannot  fay,  however,  with  precifion  what 
may  be  expefted  from  it,  as  no  account  has  been  given 
of  its  effefts  befides  what  Mr  Cavallo- pubhfhed  in  Phi- 
lofophical  Tranfa£tions  1783,  where  he  only  fays,,  that 
when  it  had  been  long  ufed,  it  had,,  in  the  courfe  of 
.      fome  experiments,  rarefied  600  times. 

By  i'riTiCe,  Aiming  ftill  at  the  removing  the  obftniftions  to 
the  entry  of  the  air  from  the  receiver  into,  the  bar- 
rels, Mr  Prince,  an  American,  has  conftrufted  a  pump 
in  whfch  there  is  no  valve  or  cock  whatever  be- 
tween them.  In  this  puntp  the  pifton  rod  paffes 
through  a  collar  of  leathers,  and  the  air  is  finally  dis- 
charged through  a  valve,,  as  in  the  two  laft,  But  wre 
are  chiefly  to  attend,  in  this  place,  to  the  communi- 
cation between  the  barrel  and  thie  receiver.  The  barrel 
Plate    widens  below  into  a  fort  of  ciftern  ABCD  (fig.  27.),, 

CCCCIl.  communicating  with  the  receiver  by  th«.pipe  EF.  As 
foon,  therefore,  as  the  pifton  gets  into  this  wider  part^ 
where  tliere  is  a  vacancy  all  round  it,  the  air  of  the  re- 
ceiver expands  freely  through  the  paffage  FEE  into 
the  barrd,  in  which  the  defcent  of  the  pifton  had  made 
a  void.  When  the  pifton  is  again  drawn  up,  as  foon 
a&  it  gets  into  the  cyliodric  part  of  the  barrel,  which 
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it  exadly  fills,  it  carries  up  the  air  before  it,  and  ex-  Air-pur 
pels  it  by  the  top  valve  ;  and,  that  this  may  be  done 
more  completely,  this  valve  opens  into  a  fecond  barrel 
or  air-pump  whofe  pifton  is  rifing  at  the  fame  time, 
and  therefore  the  valve  ©f  communication  (which  is  the 
difcharging  valve  of  the  primary  pump)  opens  with  the 
fame  facility  as  Mr  Smeaton's  pifton  valve.  While  the 
pifton  is  rifing,  the  air  In  the  receiver  expands  into  the 
barrel ;  and  when  the  pifton  defcends,  the  air  in  the 
barrel  again  coUapfes  till  the  pifton  gets  again  into  the 
ciftern,  when  the  air  paffes  out,  and  fills  the  evacuated' 
barrel,  to  be  expelled  by  the  pifton  as  before. 

No  diftinft  account  has  as  yet  been  given  of  thffper- 
formance  of  this  pump.  We  only  learn  that  great  in- 
conveniences were  experienced  from  the  ofcillations  of 
the  mercury  in  the  gage.  As  foon  as  the  pifton  comes 
into  the  ciftern,  the  air  from  the  receiver  immediately, 
rufhes  into  the  barrel,,  and  the  mercury  fhoots  up  la- 
the gage,  and  gets  into  a  ftate  of  ofcillation.  The  fub- 
fequent  rife  of  the  pifton  will  frequently  keep  time  with 
the  fecond  ofcillation,  and  increaCe  it.  The  defcent  of 
the  pifton  produces  a  downward  ofcillation,  by  allow- 
ing the  air  below  it  to  coUapfe.;  and,,  by  Improperly 
timing  the  ftrokes,  this  ofcillation  becomes  fo  great  as 
to  make  the  mercury  enter  the  pump.  To  prevent  this, 
and  a  greater  irregularity  of  working  as  a  condenfer,, 
valves  were  put  in  the  pifton  :  but  as-  thefe  require 
force  to  open  them, .  the  addition  feemed  rather  to  in- 
creafe  the  evil,  by  rendering  the  ofcillations  more  fimul- 
taneous  with  the  ordinary  rate  of  working.  If  this  could 
be  got  over,  the  conftru£t[on  feems  very  promifing. 

It  appears,  however,  of  very  difficult  execution.  It  has- 
many  long,  flender,  and  crooked  paffages,  which  mufl 
be  di-iUed  through  broad  plates  of  brafs),  fome  of  them 
appearing  fcarcelyprafticable.  It  is  rareto  find  plates  and 
other  pieces  of  brafs  without  air-holes,  which  it  would' 
be  very  difficult  to  find  out  and  to  clofe  j  and  it  muft: 
be  very  difficult  to  clear  it  of  obftruAIons  :  fo  that  it 
appears  rather  a  fuggeftlon  of  theory  than  a  thing  war- 
ranted by  its  a£lual  performance. 

Mr  Lavolfier,  or  fome  of  the  naturallfts  who  were 
occupied  in  concert  with  him  In  the  inveftigation  of  thefier,^ 
different  fpecies.  of  gas  which  are  difengaged  from  bo- 
dies in  the  courfe  of  chemical  operations,  has  contrived 
an  air-pump  which  has  great  appearance , of  fimpKcity, 
and,  being  very  different,  from  all  others,,  deferves  to  be 
taken  notice  of. 

It  confifts  of  two  barrels  /,  w,  fig.  z8.  with  folid  pi- 
flons  i  L.  The  pump-plate  ab  is  piereed  at  its  centre  c 
with  a  hole  which  branches  towards  each  of  the  barrels,, 
as  reprefented  by  c  i/,  c  e.  Between  the  plate  and  the 
barrels  Aides  anotJter  plate  A/',  pierced  ui  the  middle  with 
a  brarxhed  hoh/dgy  and  near  the  ends  with  two  hole;j 
h /j,  ii,  virhich  go  from  its  undtrfide  to  the  ends.  The 
holes  in  thefe  two  plates  are  fo  adjufted,  that  when  the 
plate  6i  is  drawn  fo  far  towards  h  that  the  hole  iconics 
within  the  barrel  niy  the  branch  '^/of  the  bole  in  the 
middle  plate  coincides  wilh  the  branch  c  d  of  the  upper 
plate,  and  tlie  holes  g  are  fhut..  Thus  a  communis 
cation  is  eftablifhed  between  the  barrel  /  and  the  re- 
ceiver on  the  pump-plate,  and  between  tht  harrel  m  and 
the  external  air.  In  this  fituation  the  barrel  /  will  ex- 
hauft,,  and  m  will  difcharge.  When  the  pifton  af 
/  is  at  its  mouth,  and  that  of  m  touches  its  bottom,  the 
Aiding  plate  is  ftdfted  over  to  the  other  fide,  fo  thac 
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m  communicates  with  the  receiver  through  the  fjaflage 
gdy  ec,  and  /  communicates  with  the  air  by  the  paffages 

It  is  evident  that  this  fliding  plate  performs  the  of- 
'  fice  of  four  cocks  in  a  vfer^  beautiful  and  fimple  man- 
^ner,  and  that  if  the  piftons  apply  clofe  to  the  ends 
-of  the  barrels,  fo  as  to  expel  the  whole  air,  the  pump 
will  be  perfeft.    It  works,  indeed,  againft  the  whole 
-prelfure  of  the  external  air.    But  this  may  be  avoided 
'by  putting  valves  on  the  holes     i ;  and  thefe  can  do 
no  harm,  becaufe  the  air  remaining  in  them  never  gets 
back  into  the  barrel  till  the  pillon  be  at  the  farther 
end,  and  the  exhauftion  of  that  ftroke  completed.  But 
'the  beft  workmen  of  London  think  that  it  vinll  be  in- 
comparably more  difficult  to  execute  this  cock  (for  it 
is  a  cock  of  an  unufual  form),  in  fuch  a  manner  that 
it  (hall  be  air-tight  and  yet  move  with  tolerable  eafe, 
and  that  it  is  much  more  liable  to  -wearing  loofe  than 
common  cocks.    No  accurate  accounts  have  been  re- 
-  ceived  of  its  performance.    It  muft  be  acknowledged 
to  be  ingenious,  and  it  may  fuggeft  to  an  intelligent  artift 
a  method  of  combining  common  conical  cocks  upon 
-       one  axis  fo  as  to  anfwer  the  fame  purpofes  much 
more  effeftually  ;  for  which  reafon  we  have  inferted  it 
6      here.  « 

iy  The  lafl:  improvement  which  we  fhall  mention  is  that 
publifhed  by  Mr  Cuthbertfon  philofophical  inftrument- 
maker  in  Amfterdam.  His  pump  has  given  fuch  evi- 
dences of  its  perfection,  that  we  can  hardly  expeft  or 
wifli  for  any  thing  more  complete.  But  we  muft  be 
allowed  to  obferve,  beforehand,  that  the  fame  con- 
ftruftion  wds  invented,  and,  in  part,  executed  before 
the  end  of  1779,  by  Dr  Daniel  Rutherford,  now  pro- 
feffor  of  botany  in  the  univerfity  of  Edinburgh,  who 
■was  at  that  time  engaged  in  experiments  on  the  pro- 
duftion  of  air  during  the  combuftion  of  bodies  in  con- 
taft  with  nitre,  and  who  was  vaftly  defirous  of  pro- 
curing a  more  complete  abftra£lIon  of  pure  aerial  mat- 
ter than  could  be  effefted  by  Mr  Smeaton's  pump. 
The  compiler  of  this  article  had  then  an  opportunity 
of  perufirtg  the  Doftor's  dlfTertatlon  on  this  fubjeft, 
which  was  read  In  the  Philofophical  Society  of  Edin- 
burgh. In  this  dlfTertatlon  the  DoAor  appears  fully 
apprifed  of  the  exiftence  of  pure  vital  air  in  the  ni- 
trous acid  as  its  chief  Ingredient,  and  as  the  caufe  of 
its  moft  remarkable  phenomena,  and  to  want  but  a 
ftep  to  the  difcoveries  which  have  ennobled  the  name 
of  Mr  Lavoifier.  He  was.particulaifiy-anxlous  to  ob- 
tain apart  this  diftinguifhing  ingredient  in  its  compofi- 
tlon,  and,  for  this  purpofe,  to  abftraA  complet-ely 
from  the  vefTel  In  which  he  fubjefted  it  to  examination, 
€veiy  particle  of  elaftic  matter.  The  writer  of  this  ar- 
ticle propofed  to  him  to  cover  the  bottom  of  Mr  Smea- 
ton's pifton  with  fome  clammy  matter,  which  fhoidd 
take  hold  of  the  bottom  valve,  and  Jiart  it  when  the  pi- 

■  ftoK  wa8?drawn  up.  A  few  days  after,  the  Do£lor  fhow- 
ed  him  a  drawing  of  a  pump,  having  a  conical  me- 

;  tal  valve  in^  .the  bottom,  furnlfhed  with  a  lon^  flender 
wire,  fliding  in  the  infide  of  the  pifton-rod  with  a 
gentle  friction,  fufficient  for  Hfting  the  valve,  and  fe- 
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cured  againft  all  chance  of  failure  by  a  fpring  a-top, 
which  took  hold  of  a  notch  in  the  infide  of  the  pifton- 
rod  about  a  quarter  of  an  bch  from  the  lower  end,  fo 
as  certainly  to  lift  the  valve  during  the  laft  quarter  of 
an  inch  of  the  pifton's  motion.  Being  an  excellent  me- 
chanic, he  had  'executed  a  valve  on  this  principle,  and 
was  fully  fatlsfied  with  Its  performance.  But  hating 
already  confirmed  his  doftrines  refpefting  the  nitrous 
acid  by  incontrovertible  experiments,  his  wiflies  to  im- 
prove the  air-pump  loft  their  incitement,  ^^d  he  thought 
no  more  of  it ;  and  not  long  after  this,  the  ardour  of 
the  philofophers  of  the  Teylerlan  Society  at  Haerlem 
and  Amfterdam  excited  the  efforts  of  Mr  Cuthbertfon, 
their  inftrument-maker,  to  the  fame  purpofe,  and  pro- 
duced the  moft  perfeft  air-pump  that  has  yet  appeared. 
We  ftiall  give  a  defcriptlon  of  it,  and  an  account  of  its 
performance,  in  the  Inventor's  own  words. 

CuTHBERTSON^s  j^ir-PumJ>. 

Plate  CCCCVIII.  is  a  perfpeftlve  view  of  this 
pump,  with  its  two  principal  gages  fcrewed  into  their 
places.  Thefe  need  not  be  ufed  together,  except 
in  cafes  where  the  utmoft  exaftnefs  Is  required.  In 
common  experiments  one  of  them  Is  removed,  and  a 
ftop-fcrew  put  in  its  place.  When  the  pear-gage  is 
ufed,  a  fmall  round  plate,  on  which  the  receiver  may 
ftand,  muft  be  firft  fcrewed  Into  the  hole  at  A  j  but  this 
hole  is  flopped  on  other  occalions  with  a  fcrew-  When 
all  the  three  gages  are  ufed,  and  the  receiver  is  exhauft- 
ed,  the  ftop-fcrew  B,  at  the  bottom  of  the  pump,  muft 
be  unfcrewed,  to  admit  the  air  Into  the  receiver;  but 
when  they  are  not  all  ufed,  either  of  the  other  ftop- 
fcrews  will  anfwer  this  purpofe. 

Fig.  2.  reprefents  a  crofs-bar  for  preventing  the  bar- 
rels from  being  lhaken  by  working  the  pump  or  by  any 
accident.  Its  place  in  fig.  i.  is  reprefented  bytthe  dot- 
ted lines.  It  is  cot^ned  in  its  place,  and  kept  clofe 
sdown  on  the  barrels  by  two  flips  of  wood  NN,  which 
muft  be  drawn  out,  as  well  as  the  fcrews  00,  when 
the  pump  is  to  be  taken  afunder. 

Plate  CCCCIX.  is  a  fe£tIon  of  all  the  working  part« 
of  the  pump,  except  the  wheel  and  rack,  in  wliich  there 
is  nothing  uncommon. 

Fig.  I.  Is  a  fedlion  of  one  of  the  barrels,  with  all 
its  ititernal  parts ;  and  fig.  2,  3,  4,  and  5.,  are  diffe- 
rent parts  of  the  pifton,  proportioned  to  the  fize  of 
the  barrel  (a)  and  to  one  anotlier. 

In  fig.  I.  CD  reprefents  the  barrel,  F  the  collar 
of  leathers,  G  a  hollow  cylindrical  veffel  to  contain 
oil,  R  Is  alfo  an  oIl-vefFel  to  receive  tlie  oil  which  Is 
drawn,  along  with  the  air,  through  the  hole  a  a,  when 
the  pifton  Is  drawn  upwards  ;  and^  when  tins  is  full,  the 
oil  is  carried  over  with  the  air,  along  the  tube  T,  into 
the  oil-veflel  G.  c  c  is  a.  wire  which  is  driven  upwards 
from  the  hole  a  a  by  the  paffage  of  the  air  ;  and  as 
foon  as  this  has  efcaped,  it  falls  down  again  by  Its  own 
weight,  fliuts  up  the  hole,  and  prevents  all  return  of 
the  air  into  the  barrel.  At  dd  are  fixed  two  pieces 
of  brafs,  to  keep  the  wire  e  t  in  a  vertical  direftion, 
that  it  may  accurately  fliut  the  hole,  H  is  a.  cylindri- 
O  2  cal 


(a)  The  pifton  and  barrel  are  1,65  inches  in  diameter,  in  proportion  to  which  the  fcale  is  drawn.  Figures  2, 
Aj,  4,  ^.  are,  however,  of  double  fize. 
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cal  wire  or  rod  which  carries  the  pifton  I,  tind  is  made 
hollow  to  receive  a  long  wire  g  g,  which  opens  and 
ftiuts  the  hole  L ;  and  on  the  other  end  of  the  wire 
'(')     Icrcwed  a  nut,  which,  by  ftapping  in  the  narrow- 
€il  pan  Off  the  hole,  prevents  the  wire  from  being 
dm  en  up  too  far.  This  wire  and  fcrew  are  more  clear- 
ly lc€u  in  fig.  2.  and  6  ;  they  Aide  in  a  collar  of  lea- 
ther r  r,  fig.  2.  and  5.  in  the  middle  piece  of  the  pifton. 
•l''ig.  4.  and  5.  are  the  two  mean  parts  which  compofe 
the  pillon,  and,  when  the  pieces  3..  and  6.  are  added  to 
It,  the  whole  is  reprefented  by  fig.  2.    Fig.  5.  i«  a  piece 
<3f  brafs  of  a  conical  form,  with  a  (houlder  at  the  bot- 
•tom.    Along  hollow  fcrew  is  cut  in  it,  about  -f  of  its 
length,  and  the  remainder  of  the  hole,  in  which  there 
is  no  fcrew,  is  of  about  the  fame  diameter  with  the 
■fcrewed  part,  except  a  thin  plate  at  the  end,  which  is 
of  a  width  exaftly  v;qual  to  the  thicknefs  of  gg.  That 
part  of  the  infide  of  the  conical  brafs  in  which  no  thread 
is  cut,  is  filled  with  oiled  leathers  with  holes  through 
which  gff  can  Hide  ^ftiffly.    Ther^e  is  alfo  a  male  fcrew 
"witha  h©le  ia  it,  fitted  to  gg,  ferving  to  eomprefs  the 
leathers  /- r.    In  fig.  4.  aaaa  is  the  outfide  of  the  pi- 
'ilon,  the  infide  of  which  is  turned  fo  as  exa<Elly  to  fit 
sthe  outfide  of  fig.  5.    b  b  are  round  leathers  about  60 
*3Bi  number,  cc  is  a  circular  piece  of  brafs  of  the  fize  of 
the  leathers,  and  ^/^  is  a  fcrew  ferving  to  eomprefs  them. 
The  fcrew  at  the  end  of  fig.  3.  is  made  to  fit  the  fcrew 
in  fig.  5.    Now  if  fig.  6.  be  pufhed  into  fig.  5,  this  in- 
-to  fig.  4,  and  fig.  3.  be  fcrewed  into  the  end  of  fig.  5, 
thefe  will  compofe  the  whole  of  the  pifton,  as  repre- 
"fented  in  fig.  2.    H  in  fig.  i.  reprefents  the  fame  part 
as  H  in  fig.  2»  and  is  that  to  which  the  rack  is  fixed. 
If,  therefore,  this  be  drawn  upwards,  it  will  caufe  fig.  5. 
to  fliut  clofe  into  fig.  4>  and  drive  out  the  air  above 
it ;  and  when  it  is  ipufhed  downward,  it  will  open  as 
far  as  the  fhoulder  a  a  will  permit,  and  fuffer  air  to 
i^afs  through.    AA  fig.  7.  is  the  receiver  plate,  ;BB  is 
'B  long  fquare  piece  of  brafs,  fcrewed  into  the  under 
^Me  of  the  plate,  through  which  a  hole  is  drilled  corre- 
fponding  to  that  in  the  centre  of  the  receiver-plates 
^nd  with  three  female  fcfews  b,  i>,  c. 

The  rarefaction  of  the  air  in  the  receiver  is  effefted 
as  follows.    Suppofe  the  pifton  at  the  bottom  £>f  the 
ifearrel.    The  infide  of  the  barrel,  from  the  top  of  the 
■pifton  to  a,  contains  common  air.    When  the  rod  is 
'-^irawn  up,  the  upper  part  of  the  pifton  fticks  faft  in 
the  barrel  till  the  conical  part  connected  with  the  rod 
{huts  the  conical  hole,  and  its  fhoulder  applies  clofie  to 
ksljottom..    The  pifton  is  now  ftiut,  and  therefore  the 
'''IV ho/e  is  drawn  up  by  the  rack-work,  driving  the  air 
%efore  it  through  the  hole  a  a,  into  the  oil-veflel  at  R, 
and  out  into  the  room  by  the  tube  T.    The  pifton  will 
then  be  at  the  top  of  the  barrel  at  a,  and  the  -wire  gg 
nvHl  ftand  nearly  as  reprefented  in  the  figure  juft  raifed 
from  the  hole  L,  and  prevented  from  rifing  higher 
■  by  the  nut  O.    During  this  motion  the  air  will  expand 
in  the  receiver,  and  come  along  the  bent  tube  m  into 
the  barrel.    Thus  the  barrel  will  be  filled  widi  air, 
which,  as  the  pifton  riTes,  vrillbe  rarefied  in  proportion 
as  the  capacity  of  the  receiver,  pipes,  and  barrel  is  to 
the  barrel  alone.    When  the  pifton  is  moved  down  again 
by  the  rack-work,  it  will  force. the  conical  part  fig.  5. 
out  of  the  hollow  part  fig.  4.  as  far  as  the  ftioulders  a  a  ; 
fig.  z.  will  reft  on  a  a  fig.  4,  which  will  then  be  (o 
far  open  as  to  permit  the  air  to  pafs  freely  through  it, 


while  at  the  fanae  tune  the  end  of  is  forced  againft  Air- 
the  top  of  the  hole,  and  llmts  it  In-order  to  prevent 
any  air  from  retunimg  into  the  receiver.  Thus  the 
pifton,  moving  downwanls,  fuffers  the  air  to  pafs  out 
between  the  fides  of  fig.  4.  and  5.  ;  and,  when  it  is  at 
the  bottom  of  the  barrel,  will  have  the  column  of  air 
above  it ;  and,  confequently,  when  drawn  upwards  it 
■will  fliut,  and  -drive  out  this  air,  and,  by  opening  the 
hole  L  at  the  fame  time,  will  give  a  free  paflage  to 
jiiore  air  from  the  receiver.  This  procefs  being  con- 
tinued, the  air  of  the  receiver  will  be  rarefied  as  far 
as  its  expanjive  potver  nvill permit.  For  in  this  machine 
there  are  no  valves  to  be  forced  open  by  the  elafticity 
•of  the  air  in  the  receiver,  which  at  laft  it  is  unable  to 
effeft.  There  is  therefore  nothing  to  prevent  the  air 
from  expanding  to  its  utmoft  degree. 

It  may  be  fufpefted  here,  that  as  the  air  muft  efcape 
thro'  the  difcharging  paffage  af,  .Plate  CCCCIX.  fig.  i. 
agmnfttthe  prefture  of  a  column  of  oil  and  the  weiglit 
of  the  wire,  there  will  remain  in  this  paflage  a  quanti- 
ty of  air  of  confiderable  denfity,  which  will  expand 
again  into  the  "barrel  during  the  defcent  of  the  pifton, 
and  thus  put  a  ftop  to  the  progrefs  of  rarefaftion.  This 
is  the  cafe  in  Mr  Smeaton's  pump,  and  all  which  have 
valves  in  the  pifton.  But  it  is  the  peculiar  excellency 
of  this  pump,  that  whatever  be  the  denfity  of  the  air 
remaining  in  a  r,  the  rarefaftion  will  ftill  go  on.  It  is 
worth  while  to  be  perfeftly  convinced  of  this.  Let  us 
fuppofe  that  the  air  contained  in  a  c  is  -r^cr  P'lrt  of  the 
common  air  which  would  fill  the  barrel,  and  that  the 
capacity  of  the  barrel  is  equal  to  that  of  the  receiver 
and  paffages,  and  that  the  air  in  the  receiver  and  bar- 
rel is  of  the  fame  denfity,  the  pifton  being  at  the  bot- 
tom of  the  barrel :  The  barrel  will  therefore  contain 
T5#o  parts  of  its  natural  quantity,  and  the  receiver 
T^^'  Now  let  the  pifton  be  drawn  up.  No  air  wiH 
be  difcharged  at  a  c,  becaufe  it  will  contain  the  whole 
air  which  was  in  the  barrel,  and  which  has  now  col- 
lapfed  into  its  ordinary  bulk.  But  this  doea  not  in  the 
leaft  hinder  the  air  of  the  receiver  from  expanding  into 
the  barrel,  and  diflFufing  itfelf  equally  between  both. 
Each  will  now  contain  -rrsiy  their  ordinary  quantity 
when  the  pifton  is  at  the  top,  and  a  c  will  contain 
as  before,  or  T^§jy.  Now  pufh  down  the  pifton.  The 
hole  L  is  inftantly  fhut,  and  the  air  in  at  expands  in- 
to the  barrel,  and  the  barrel  now  contains  tI^^^  When 
the  pifton  has  reached  the  bottom,  let  it  be  again  drawn 
up.  There  will  be  -rnW  difcharged  through  c,  and 
the  air  in  the  receiver  will  again  be  equally  diftributed 
between  it  and  the  barrel.    Therefore  the  receiver  will 
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now  contaiar~~".    When  the  pifton  reaches  the  bot 
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tom,  there  will  be-  ya  the  barrel..    When  aeain 
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drawn  up  to  the  top,,  there  will  be  difchargedj 
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and  the  receiver  will  eantain  ^^j^- }  and  when ,  die  pifton 
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Thus  it  appears,  that  QotwIthftaadiQg  the  t^^^  vthiah 
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always  expands  back  again  out  of  the  hole  a  <r  into  the 
barrel,  the  rarity  of  the  air  in  the  receiver  will  be 
doubled  at  every  ftroke.  There  is  therefore  no  need 
of  a  fubfidiary  air-pump  at  r,  as  in  the  American  air- 
"Dump,  and  in  the.  Swedifh  attempt  to  improve  Smea- 
ton's. 

In  ufmg  this  air-pump  no  particular  direfllons  are 
neceffary,  nor  is  any  pecuKar  care  neceffary  for  keeping 
it  in  order,  except  that  the  oil-veffel  A  be  always  kept 
about  half  full  of  oil.  When  the  pump  has  flood  long 
.■without  being  ufed,  it  will  be  proper  to  draw  a  table- 
ifpoonful  of  olive-oil  through  it,  by  pouring  it  into  the 
'Jiole  in  the  jntddle  of  the  receiver-plate  when  the  pi- 
•fton  is  at  .the  bottom  of  the  barrel.  Then  by  work- 
ing the  pifton,  the  oil  wiU  be  drawn  through  all  the 
parts  of  the  pump,  and  the  furplus  will  be  driven 
through  the  tube  T  into  the  oil-veffel  G.  Near  the 
top  of  the  pifton'Tod  at  H  there  is  a  hole  which  lets 
.fome  oil  into  the  infide  of  the  rod,  which  gets  at  the 
collar  of  leathers  r  r,  and  keeps  the  wire  gg  air-tight. 

When  the  pump  is  ufed  for  condenfation  at  the  fame 
time  that  it  rarefies,  or  feparately,  the  piece  contain- 
ing the  bent  tube  T  muft  be  removed,  and  fig.  8.  put 
into  its  place,  and  fixed  by  its  fcrews.  Fig.  8.  as  drawn 
m  the  plate,  is  intended  for  a  double  barreled  pump.  iBut 
for  a  fingle  barrd'  only  one  piece  is  ufed,  reprefented  by 
ia  a,  the  double  piece  being  cut  off  at  the  dotted 
line  a  t/.  In  this  piece  is  a  female  fcrew  to  receive 
rthe  end  of  a  long  brafs  tube,  to  which  a; bladder  {if 
fufficient  for  the  experiment  of  condenfation),  or  a 
glafs,  properly  fecured  for  this^  purpofe,  muft  be 
ferewed.  Then  the  air  wliich  is  abftrafted  from  the 
.receiver  on  the  pump^plate  will  be  forced  into  the  blad- 
der or  glafs.  But  if  the  pump  be  double,  the  appa- 
ijatusfig.^8.  is  ufed,  and  the  long  brafs  tube  ferewed 
son  at  c. 

Fig.  9.  and  10.  reprefent  the-two  gages,  which  will 
.'be  fufiiciently  explained  afterwards.  Fig.  9.  is  ferewed 
into  r  ^,  or  into  the  fcrew  at  the  other  end  of  c  fig*  7. 
and  fig.  10.  into  the  fcrew      fig.  7. 

If  it  be  ufed  as  a  fingle  pump,  either  to  rarefy  or 
condenfe,  the  fcrew  K,  which  fallens  the  rack  to  the 
pillon  rod  H,  muft  be  taken  out.  Then  turning  the 
winch  till  H  is  depeffed  as  bw  as  poffAle,  the  ma- 
chine will  be  fitted  to  exhauft  as  a  fingle  pump;, and  if 
it  be  required  to  condenfe,  the  diredlion  in  n°  8.  muft 
be  obferved  with  -regard  to  the  tube  T,  and  fig.  8. 

I  took  (fays  Mr  Cuthbertfon)  two  barometer-tubes 
of -an  equal  bore  with  that  fixed  to  the  pump.  Thefe 
were  filled  with  mercuiy  four  times:  boiled.  They  were 
tlien  compared,  and  ftood  e3!ia<My  at  the  feme  height. 
The  mercury  in  one  of  them  was  boiled  in  if  four  times; 
more,  without  making  any  change  in  their  height;  they 
were  therefore  judged  very  perfeia..  One  of  thefe  was 
immerfed  in  the  cittern  of  the  pump-gage,  and  fattened 
in  a  pofition  parallel  to  it,  and  a  Aiding  fcale  of  on© 
Kich  was  attached  to.  it.  This  fcale,  when  the  gage 
-is  ufed,  muft  have  its  upper  edge  fet  equal  with  the 
furface  of  the  mercury  in  the  boiled  tube  after  ex- 
haiiftion,  and  the  difference  between  the  height  of  the 
mercury  in  this  and  in  the  other  barometer  tube  may 
be  obferved  to  the  -y^^  <>{  an  inch;  and  being  clofe 
■together,  no  error  arifes  from  their  not  being  exadlly 
vertical,-  if  they  are  only  parallel.  This  gagf  wili-te 
^liietter  underftood  by  infpeding  fig..io. 
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*'  1  ,ufed  a  fecond  gage,  which  I  ihall  call  a  double  ^-r-pump.^ 
fyphon.    See  Plate  CCCCIX.  fig.  9.    This  was  alfo  "  " 
prepared  with  the  utmoft  cai-e.   I  had  a  fcale  for  mea- 
furing  the  difference  between  the  height  of  the  co- 
lumns in  the  two  legs.     It  was  an  inch  long,  and 
divided  as  the  former,  and  kept  in  a  truly  vertical  po- 
fition by  fufpending  it  from  a  point  with  a  weight 
hung  to  it,  as  reprefented  in  the  figure.   Upon  compa- 
ring thefe  two  gages,  I  always  found  them  to  indicate 
the  fame  degree  of  rarefadlion.    I  alfo  ufed  a  pear-gage,  - 
though  the  moft  imperfea  of  all.  In  order  to  repeat 
the  curious  experiments  of  Mr  Nairne  and  others." 

When  experiments  require  the  utmoft  rarefying 
power  of  the  pump,  the  receiver  muft  not  be  placed 
on  leather,  either  oiled  or  foaked  in  water,  as  is  ufually 
done.    The  pump-plate  and  the  edge  of  the  receiver 
muft  be  ground  very  flat  and  true,  and  this  with  very 
fine  emery,  that  no  roughnefs  may  remain.    The  plate 
of  the  pump  muft  then  be  wiped  very  clean  and  very 
dry,  and  the  receiver  rubbed  with  a  warm  cloth  till  it 
become  ekarical.    The  receiver  being  now  fet  on  the 
plate,  hog's  lard,  either  alone  or  mixed  with  a  little 
oil,  which  has  been  cleared  of  water  by  boiling,  muft, 
be  fmeared  round  its  outfide  edge.    In  this  condition 
the  pump  v/ill.  rarefy  its  utmoft,.  and  what  ft  ill  remains 
in  the  receiver  will  be  permanent  air.    Or  a  little  of  this 
compofition  may  be  thinly  fmeared  on  the  pump-plate  ; 
this  will  prevent  all  rifle  of  fcratching  it  with  the  edge 
of  the  receiver.    Leather  of  very  uniform  thicknefs, 
.long  dried  before  a  fire,  and  well  foaked  in  this  com- 
pofition, which  muft  be  cleared  of  all  water  by  the 
firft  boiUng,  will  anfwer  very  well,  and  is  expeditious, 
when  receivers  are  to  be  frequently  fhifted.  Other 
kathers  fhould  be  at  hand  foaked  in  a  compofition  con- 
taining a  little  rofin.    This  gives  It  a  clamminefs  which 
renders  It  impermeable  to  air,  and  Is  very  proper  at  all 
joints  of  the  pump,  and  all  apparatus  £or  pneun>atic  ex- 
periments.   As  it  is  impoffible  to  render  the  pear-gage 
as  dry  &s  other  parts  of  the  apparatus,  there  will  be 
generally  fome  variation  between  this  and  the  other 
gagesi 

When  it  is  only  intended  to  fhow  the  utmoft  power 
of  tlie  pump,  without  intending  to  afcertaln  the  qua- 
lity of  the  refiduum,,  the  receiver  may  be  fet  on  wet 
leather.  If,,in  this  condition,  the  air  be  rarefied  as  far 
afi  polllble,  the  fyphon  and  barometer  gage  will  Indi- 
cate a  lefs  degree  of  rarefadlon  than  in  the  fornj^r  ex- 
perim€rd:8.  But  when  the  air  Is  let  in  again,  the  pear- 
gage  will  pohit  out  a  rarefadlon  fome  thoufands  of 
times  greater  than  it  did  before.  If  the  true  quality 
of  permanent  air  after  exhauftion  be  required,  the  pear- 
gage  will  be  neai-eft  the  truth:  for  when  the  air  is 
rarefied  to  a  certain  degree,  the  molftened  leather  emits 
an  expaiTfible  .fluid,  which,  filling  tlie  receiver,  forces 
out  the  permanent  air  ;  and  the  two  firft  gages  indicate 
a  degree  of  exhauftion  which  relates  to  the  whole  ela- 
.  ftic  matter  remaining  in  the  receiver,  viz.  to  the  ex- 
panfajle  ftuid  together  with  the  permanent  air  ;  whereaa.: 
the  pear-gage  points  ovit  the  degree  of  exhauftion,  with^ 
relation  to  the  permanent  air  alone,  which  remains  im 
the  receiver ;  for  by  the  prefture  of  the  air  admitted 
into  the  receiver,  the  elaftic  vapour  is  reduced  to  its 
former  bulk,  which  is  imperceptible. 

Many  bodies  emit  this  elaftic  fluid  when  the  preffure 
o£  the  air  is  much  diminifhed;.  a  piece  of  kather,  in  its. 

ordinary 


no  _ 

Air-pump,  ordinaiy  damp  ftate,  about  an  inch  fquare,  or  a  bit  of 
•^"^  green  or  dry  vvood,  will  fupply  this  for  a  great  while. 

When  fuch  fluids  have  been  generated  in  any  expe- 
riments, the  pump  muft  be  carefully  cleared  of  them, 
for  they  remain  not  only  in  the  receiver,  but  in  the 
barrels  and  pafTages,  and  will  again  expand  when  the 
exhauftion  has  been  carried  far. 

The  beft  method  of  clearing  the  pump  is  to  take  a 
.  very  large  receiver,  and,  ufing  every  precaution  to  ex- 
hauft  it  as  far  as  poflible.  Then  the  expanfible  matter 
'  lurking  in  the  barrels  arid  pafleswill  be  diffufed  through 
the  receiver  alfo,  or  will  be  carried  off  along  with  its 
air.  It  will  be  as  much  rarer  than  it  was  before,  as  the 
aggregate  capacity  of  the  receiver  barrels  and  paffes  is 
larger  than  that  q£  the  two  laft. 

The  .performance  of  the  pump  may  be  judged  of 
from  the  four  following  experiments. 

The  two  gages  being  fcrewed  into  their  places,  and 
the  hole  in  the  receiver-plate  Ihut  up,  the  pump  was 
-made  to  exhauft  as  far  as  it  could.  The  mercury  in 
the  legs  of  the  fyphon  was  only  -^-^  of  an  inch  out  of 
the  level,  and  that  in  the  boiled  barometer-tube  -j-'g-  of 
an  inch  higher  than  in  the  one  fcrewed  to  the  pump. 
A  fl:andard  barometer  then  ftood  at  30  inches,  and 
therefore  the  pump  rarefied  the  permanent  air  1200 
times.  This  is  twice  as  much  as  Mr  Nairne  found 
Mr  Smeaton's  do  in  its  befl:  ftate.  Mr  Cavallo  feems 
difpofed  to  give  a  favourable  (while  we  muft  fuppofe 
it  a  jutt)  account  of  Haas  and  Hurter's  pump,  and 
it  appears  never  to  have  exceeded  600  times.  Mr 
.  Cuthbertfon  has  often  found  the  mercury  within  -yi^ 
of  an  inch  of  the  level  in  the  fyphon-gage,  indicating 
a  rarefaftion  of  3000. 

To  one  end  of  a  glafs  tube,  2  inches  diameter  and 
go  inches  long,  was  fitted  a  brafs  cap  and  collar  of 
leather,  through  which  a  wire  was  inferted,  reaching 
about  two  inches  within  the  tube.  This  was  connefted 
with  the  conduftor  of  an  eleftric  machine.  The  other 
end  was  ground  flat  and  fet  on  the  pump  plate.  When 
the  gages  indicated  a  rarefadlion  of  300,  the  light  be- 
came fteady  and  uniform,  of  a  pale  colour,  though  a 
little  tinged  with  purple  ;  at  600  the  light  was  of  a 
pale  duflcy  white;  when  1200  it  difappeared  in  the 
middle  of  the  tube,  and  the  tube  conduced  fo  well 
that  the  prime  conduftor  only  gave  fparks  fo  faint  and 
fhort  as  to  be  fcarcely  perceptible.  After  taking  off 
the  tube,  and  making  it  as  dry  as  poflible,  it  was  again 
connefted  with  the  conduftor,  which  was  giving  fparjks 
two  inches  long.  When  the  air  in  it  was  rarefied  ten 
times,  the  fparks  were  of  the  fame  length.  ,  Sometimes 
a  pencil  of  light  darted  along  the  tube.  -Whes  the 
rarefaftion  was  20,  the  fpark  did  not  exceed  an  inch, 
and  light  ftreamed  the  whole  length  of  the  tube.  When 
the  rarefaftlon  was  30,  the  fparks  vvere  half  an  inch, 
and  the  light-  rulhed  along  the  tube  -in  great  ftreame. 
When  the  rarefaftion  was  100,  the  fparks  were  about  \  ■ 
long,  and  the  light  filled  tlie  tube  In  an.  uninterrupted  , 
body.  When  300,  ,the  appearances  were  as  before.  . 
When  600,  the  fparks  were  and  the  hght  was  6f 
a  faint  white  colour  in- tlie  middle,  but  tinged  with 
pui-ple  toward  the  ends.  When  1200,  the  light  was 
hardly  perceptibly  in  the  middle,  and  was  much  fainter 
at  the  endo  than  bttfore,  but  Itill  ruddy.  When  1400, 
which  was  the  mo'ft  the  pump  could  produce,  fix  ipches 


PNEUMATICS. 


of  the  middle  of  the  tube  were  quite  dark,  and  the -^if  pun- 
ends  free  of  any  tinge  of  red,  and  the  fparks  did  not  ""^r" 
exceed      of  an  inch. 
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WE-trrtft  that  our  readers  will  not  be  difpleafed  with  The  l^a 
the  preceding  hiftory  of  the  air-pump.  The  occafionalin-prove 
information  which  it  gives  will  be  of  great  ufe  to  every  "j^^"^^ 
perfon  much  engaged  in  pneumatic  experiments,  audp^^^pYa 
help  him  in  the  contrivance  and  conftruflion  of  the  been  ma 
neceflary  apparatus.  in  Britai 

We  may  be  indulged  in  one  remark,  that  although 
this  noble  inftrument  originated  in  Germany,  all  its 
improvements  were  made  in  this  kingdom.  Both  the 
mechanical  and  pneumatical  principles  of  Mr  Boyle's 
conftruftion  were  extremely  different  from  the  German, 
and,  in  refpeft  of  expedition  and  conveniency,  much  fu- 
perior.  The  double  barrel  and  gage  by  Hawkeftee  were 
capital  improvements,  and  on  principle ;  and  Mr  Smea- 
ton's method~of  making  the  pifton  work  in  rarefied  air 
made  a  complete  change  in  the  whole  procefs. 

Aided  by  this  machine,  we  can  make  experiments  Util'uy 
eftablllhlng  and  illuftrating  the  gravity  and  elafticity  of  the  .ar- 
the  air  in  a  much  more  perfpicuous  manner  than  could P"™P« 
be  done  by  the  fpontaneous  phenomena  of  nature. 

It  allows  us  in  the  firft  place  to  fliow  the  raatenalityExperi- 
of  air  in  a  very  diftlnft  manner.    Bedies  cannot  move  me  cs  t< 
about  in  the  atmofphere  without  difplacing  it.  This'^':'^^**^ 
requires  force;  and  the  refiftance  of  the  air  always- di-""^"^* 
minifties  the  velocity  of  bodies  moviiig  in  it.    A  heavy 
body  therefore  has  the  velocity  of  its  fall  diminiflied ; 
and  if  the  quantity  of  air  difplaced  be  very  great,  the 
diminution  will  !be  very  confiderable.    This  is  the  rea- 
fon  why  light  bodies,  fuch  as  feathers,  fall  very  flowly. 
Their  moving  force  is  very  fmall,  and  can  therefore 
difplace  a  great  quaatity  of  air  only  with  a  very  fmall 
velocity.    But  if  the  fame  body  be  dropped  in  vacuoy 
when  there  is  no  air  to  "be  difplaccd,  it  falls  with  the 
whole  velocity  ..competent  to  its  gravity.     Fig.  29. 
Plate  CGCCII.  reprefents  an  apparatus  by  which 
a  guinea  and  a  downy  feather  are  dropped  at  the  fame 
inftant,  by  opening  the  forceps  which  holds  them  by 
means  of  the  flip-wire  in  the  top  of  the  receiver.  If 
this  be  done  after  the  air  has  been  pumped  out,  the  o 
guinea  and  the  feather  wiU  be  obferved  to  reach  the 
bottom  at  the  fame  inftant. 

Fig.  30.  reprefents  another  apparatus  for  fliowing  the  ^^3 
fame  thing.  It  confifts  of  two  fets  of  brafs  vanes  put 
in  feparate  axles,  in  the  manner  of  windmill- fails.  One 
fet  has  their  edges  placed  in  the  direftion  of  their 
.  whirling  metlon,  that  is,  in  a  plane  to  which  the  axis 
is  perpendicular.  The  planes  of  the  other  fet  pafs 
through  the  axis,  and  they  are  therefore  trimmed  fo  as 
directly  to  front  the  air  through  which  they  move. 
Two  fprings  a£t  upon  pins  projefting  from  the  axis ; 
and  their  ftrength  or  teufions  are  fo  adjufted,  that  when 
:they  are  difengaged  in  vacuoy  the  two  fets  continue  in 
motion  equally  long.  If  they  are  difengaged  in  the 
air,  ,the  vanes  which  beat  the  air  with  their  planes  will 
•ftop  long'.before  thofe  which  cut  it  edgewife. 

We  can  now  abftraA  the  air  almoft  completely  from 
•a  dry  veflel,  fo  as  to  know  the  precife  weight  of  the 
air  which  filled  it.  The  firft  experiment  we  have  of 
this  kxvA,  done  with  accuracy,  is  that  of  Dr  Hooke, 
JFeb.  10,  1664, -when  he  found  114  piiits  of  .air  .to 

weigh 
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^ei'gh  945  grains.  One  pint  of  water  was  8y\-  ounces. 
This  gives  for  the  fpecific  gravity  of  air  o  ■^^ry 
nearly. 

Since  we  are  thus  Immerfed  in  a  gravitating  fluid,  it 
follows,  that  every  body  preponderates  only  with  the  ex- 
cefs  of  its  ovi'n  weight  above  that  of  the  air  which  it 
difplaces  ;  for  every  body  lofes  by  this  immerfion  the 
weight  of  the  difplaced  air.  A  cubic  foot  lofes  about 
521  grains  in  frofty  weather.  We  fee  balloons  even 
rife  in  the  air,  as  a  piece  of  cork  rifes  in  water.  A 
mafs  of  water  which  really  contains  850  pounds  will 
load  the  fcale  of  a  balance  with  849  only,  and  will  be 
balanced  by  about  8493-  pounds  of  brafs.  This  is 
evinced  by  a  very  pretty  experiment,  reprefented  in 
fig.  31.  A  fmall  beam  is  fufpeuded  within  a  receiver. 
To  one  end  of  the  beam  is  appended  a  thin  glafs  or 
copper  ball,  clofe  in  every  part.  This  is  balanced  by 
a  fmall  piece  of  lead  hung  on  the  other  arm.  As  the 
air  is  pumped  out  of  the  receiver,  the  ball  will  gradu- 
ally preponderate,  and  wiU  regain  its  equihbrium  when 
the  air  is  re -admitted. 

Some  naturalifts  have  propofed,  and  a£lually  ufed,  a 
large  globe  of  light  make,  fufpended  at  a  beam,  for  a 
barometer.  If  its  capacity  is  a  cubic  foot,  grains 
will  indicate  the  fame  change  that  is  indicated  by  t% 
of  an  inch  of  an  ordinary  barometer.  But  a  velfel  of 
this  fize  will  load  a  balance  too  much  to  leave  it  fuffi- 
ciently  fenfible  to  fmall  changes  of  denfity.  Befides,. 
it  is  aifefted  by  heat  and  cold,  and  would  require  a 
very  troubltfome  equation  to  correft  their  eftefts. 

It  may  perhaps  be  worth  while  to  attend  to  this  in 
buying  and  felling  precious  commodities ;  fuch  as  pearls, 
diamonds,  filk,  and  fome  drugs.  As  they  are  generally 
fold  by  brafs  or  leaden  weights,  the  buyer  will  have 
fome  advantage  when  the  air  is  heavy  and  the  baronae- 
ter  high.  On  the  other  hand,  he  will  have  the  advan- 
tage in  buying  gold  and  mercury  when  the  air  is  light. 
It  is  needlefs  to  confine  this  obfervation  to  precious 
commodities,  for  the  advantage  is  the  fame  in  all  in 
proportion  to  their  levity. 

There  is  a  cafe  in  which  this  obfervation  is  of  confe-' 
quence  to  the  philofophcr :  we  mean  the  meafuring  of 
time  by  pendulums.  As  the  accelerating  forcg  on  a 
pendulum  is  not  its  whole  weight,  but  the  excefs  of  its 
weight  over  that  of  the  difplaced  air,  it  follows  that  a 
pendulum  will  vibrate  more  flowly  in  the  air  than  in  -va- 
cuo. A  pendulum  compofed  of  lead,  iron,  and  brafs, 
may  be  about  8400  times  heavier  than  the  air  which 
it  difplaees  when  the  barometer  is  at  30  inches  and 
the  thermometer  at  32',  and  the  accelerating  force  wiU 
be  diminifiied  about  Tsiss'  This  will  caufe  a  fecond 
pendulum  to  make  about  five  vibrations  lefs  in  a  day 
than  it  would  do  In  vacuo.  In  order  therefore  to  de- 
duce the  accelerative  power  of  gravity  from  the  length 
of  a  pendulum  vibrating  in  the  air,  we  muft  make  an 
allowance  of  0  ,17,  or  of  a  fecond,  per  day  for 

every  inch  tliat  the  barometer  flands  lower  than  30 
inches.  But  we  muft  alfo  note  the  temperature  of  the 
air ;  becaufe  when  the  air  is  wai-m  it  is  Icfs  denfe  when 
fupporting  by  its  elafticity  the  fame  weight  of  atmo- 
fphere,.  and  we  muft  know  how  much  its  denfity  is  di- 
minifhed  by  an  increafo  of  temperature.  The  correftion 
is  ftiU  more  complicated  ;.  for  the  change  of  denfity  af- 
fe&is  the  refiftance  of  the  air,  and  this  afil-fts  the  time 
of  the  vibration,  and  this  by  a  lav/  that  13  not  yet  well 


lit 

afcertained.  As  far  as  we  can  determine  from  any  ex-  Air  pump, 
periments  that  have  been  made,  it  appears  that  the  ^""^  ' 
change  arifing  from  the  altered  refiftance  takes  off  about 
f  of  the  change  produced  by  the  altered  denfity,  and 
that.,  a  fecond  pendulum  makes  but  three  vibrations  a- 
day  more  in  vacuo  than  in  the  open  air.  This  is  a  very 
unexpeAed  refult ;  but  it  muft  be  owned  that  the  expe- 
riments have  neither  been  numerous  nor  very  nicely 
made. 

The  air-pump  alfo  allows  us  to  ftiow  the  efFefts  of  the 
air's  preflure  in  a  great  number  of  amufing  and  inftnic- 
tive  phenomena. 

When  the  air  is  abftradted  from  the  receiver,  it  is  Experi- 
ftrongly  prefTed  to  the  pump-plate  by  the  incumbent  ""^"'^ '° 
atmofphere,  and  it  fupports  this  great  preffure  in  con-  effe^j  of 
fequence  of  its  circular  form.  Being  equally  comprefled  the  air's 
on  all  fides,  there  is  no  place  where  it  fhould  give  way  preffure. 
rather  than  another ;  but  if  it  be  thin,  aild  not  very 
round,  which  is  fometimes  the  cafe^  it  will  be  cruftied 
to  pieces.    If  we  take  a  fquare  thin  phial,  and  apply 
an  exhaufting  fyringe  to  its  mouth,  it  will  not  fail  be- 
ing crufhed. 

As  the  operation  of  pumping  is  fomething  like 
fucking,  many  of  thefe  phenomena  are  in  common  dif-' 
courfe  afcribed  to  fudlion,  a  word  much  abufed  ;  and 
this  abufe  mifleads  the  mind  exceedingly  in  its  contem- 
plation of  natural  phenomena.  Nothing  is  more  ufual 
than  to  fpeak  of  the  fiiftion  of  a  fyringe,  the  fuflion 
and  draught  of  a  chimney^  &c.  The  following  expe- 
riment puts  the  true  caufe' of  the  ftrong  adhefion  of  th^ 
receiver  beyond  a  doubts 

Place  a  fmall  receiver  or  cupping-glafs  on  the  pump- 
plate  without  covering  the  central  hole,  as  reprefented  pjate 
in  fig.  32.  and  cover  it  with  a  larger  receiver.  Exhauft  CCCCU£ 
the  air  from  it ;  then  admit  it  as  fuddenly  as  pofiible. 
The  outer  receiver,  which  after  the  rarefaftion  adhered  * 
ftrongly  to  the  plate,  is  now  loofe,  and  the  cupping- 
glafs  will  be  found  fticking  faft  to  it.    While  the  rare- 
faftion  was  going  on,  the  air  in  the  fmall  receiver  alfo 
expanded,  efcaped  from  If,  and  was  abftraded  by  the 
pump.    When  the  external  air  was  fuddenly  admitted,- 
it  prefTed  on  the  fmall  receiver,  and  forced  it  down  to 
the  plate,  and  thus  fhut  up  all  entry.    The  fmall  re- 
ceiver muft  now  adhere  ;  and  there  can  be  no  fuftion^ 
for  the  pipe  of  the  pump  was  on  the  outfide  of  the 
cupping-glafs. 

This  experiment  fometimes  does  not  fucceed,  becaufe 
the  air  fometimes  finds  a  paffage  under  the  brim  of  the 
cupping-glafs.  But  if  the  cupping-glafs  be  preffed" 
down  by  the  hand  on  the  greafy  leather  or  plate,  every 
thing  will  be  made  fmooth,  and  the  glafs  will  be  fo  fittle 
raifcd  by  the  expanfion  of  its  air  during'  the  pumping,., 
that  it  win  inftantly  clap  clofe  when  the  air  is  re-ad- 
mitted. 

In  like  manner.  If  a  thin  fquare  phlal^  be  furniflled"  »68 
with  a  valve,  opening  from  within,  But  (hutting  when 
preffed  from  without,  and  If  this  phial  be  put  under  a 
receiver,,  and  the  air  be  abftrafted  from  the  receiver,  the 
air  In  the  phial  will  expand  during  the  rarefaftion,  will 
efcape  through  the  valve,  and  be  at  laft  in.  a  very  rare- 
fied ftate  within  the  phiaf.  If  the  air  be  now  admitted 
Into  the  receiver,.  It  will  prefs  on  the  flat  fides  of  die 
included  phial  and  crufh  it  to  pieces.    See  fig.  33. 

If  a  piece  of  wet  ox-bladder  4)e  laid  over  the  top  of  ,5^. 
a  receiver  whofe  orifice  Is  about  four  inches  wide,  and 
S  the  . 
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Air-pump  the  air  be  ekliaufted  fi-orti  witHm  it,  tHe  incumbent  at- 

- — «  iTiofphere  will  prefs  down  the  bladder  into^  a  hollow 

Plate     form,  artd  then  burft  it  inward  with  a  prodigious  noife. 
CCCCilf.  See  fig.  34.    Or  if  a  piece  of  thin  flat  glafs  be  laid  ov-er 
the  receiver,  with  an  oiled  leather  between  them  to 
make  the  junaute  air-tight,  the  glafs  will  be  broken 
downwards.    This  muft  be  done  with  ca:ution-,  becaufe 
the  pieces  of  glafs  fon^etimte  fly  acbout  with  great  force. 
II 70        If  there  be  formed  two  hemifpherical  cups  of  brafs, 
with  very  flat  thick  brims,  and  one  of  them  be  fitted 
with  a  heck  and  ilopcock,  tfs  reprefented  by  fig.  35. 
the  air  may  be  abftrafted  from  them  by  fcrewing  the 
neck  into  the  hole  in  the  pimip-plate.    To  pii;?rent  the 
infinuation  of  air,  a  ring  of  oiled  leather  may  be  put 
between  the  rims.    Now  Unfcrew  the  fphere  from  the' 
pump,  arid  fix  hooks  to  each,  and  fufpendthCm  from  a' 
tirong  nail,  and  hang  a  fcale  to  the  Ibwefli.    Tt  will  re- 
quire a  confiderable  weight  to  feparate  them ;  namely, 
about  15  pounds  for  every  fquare  inch  of •  the  great 
circle  of  the  fphere.    If  this  be  four  inches  diameter, 
it  will  require  near  fgd  pounds.    Tbis  pi'etty  experi- 
ment was  firft  made  by  Otto  Guericlie,  and  on  a  very 
great  fcale.    His  fphere  was  of  a  large  fize,  and,  when 
exhaufted,  the  hemifphefes  coftld  not  be  drawn  afunder 
by  20  horfes.  It  was  exhibited,  along  with  many  others 
equally  curious  and  magnificent,  to  the  Emperor  df 
Germany  and  his  court,  at  the  breaking  up  of  the  diet 
of  Rati'ibori  itf  1654. 
syi  If  the  loaded  fyririge  mentioned  in  n°  16.  be  fufpend- 

ed  by  it's  piftori  from  ihe  hook  in  the  top  plate  of  the 
.receiver,*  as  in  fig.  36.  and  the  air  be  abilrafted  by  the 
,pump,  the  fyringe  will  gradually  defcend  (becaufe  the 
elafticity  of  the  air,  \vhich  formerly  balanced  the  pref- 
fufe  of  the  atmofpliere,  is  now  dimiiliifhed  by  its  expan- 
fion,  and  is  therefore  no  longer  able  to  prefs  the  fyringe 
to  the  pifl:on),  and  it  will  at  lafl:  drop  ofi^.    If  the  air 
be  admitted  before  this  happens,  the  fyringe  will  imme- 
diately rife  again. 
17*        '  Screw  a  (hort  brafs  pipe  into  the  neck  of  a  tranfpor- 
ter,  n"  107.  on  which  is  fet  a  tall  receiver,  and  immerfe 
it  into  a  ciffiern  of  water.    On  opening  the  cork  the 
preflure  of  the  air  on  the  futface  of  the  water  in  the 
ciftern  will  force  it  up  through  the  pipe,  and  caufe  it 
to  fpout  into  the  receiver  with  a  ftrong  jet,  becaufe 
there  is  no  air  within  to  balance  by  its  elafiicity  the 
173      prefl"ure  of  the  atmofphere.    See  fig.  37. 
By  means      It  is  in  the  fame  way  that  :^e  gage  of  the  air-pximp 
«f  thM      perfoi-ms  its  office.    The  preflure  of  the  atmofphere 
TaSan  raifes  the  mercury  in  the  gage  till  the  weight  of  the 
air-pump    mercury,  together  with  the  remammg  elafticity  of  die 
acts,         air  in  the  reqeiver,  are  in  ;6quilibrio  with  the  whole 
preflure  of  -the  atmofphere :  therefore  the  height  and 
weight  of  the  mercury  in  the  gage  is  the  excefs  of  the 
.weight  . of  the  atmofphere  above -the  elafl;icity  of  the  in- 
cluded air ;  aiid  the  deficiency  of  this  height  from  that 
of  the  mercury  in  the  Toricellian  tube  is  the  m<;afure 
of  this  remaining  elafticity, 
J  7^         If  a  Toricellian  tube  be  put  under  a  tall  receiver,  as 
fliown  in  fig.  38.  and  the  air  be  exhauflied,  the  mercury 
in  the  tube  will  defcend  while  that  in  the  gage  will  rife  ; 
and  the  fum  of  their  heights  will  always  be  the  fame, 
that  is,  equal  to  the  height  in  an  ordinary  barometer. 
The  height  of  the  mercury  in  the  receiver  is  th*  effeft 
And  meafure  of  the  remaining  elafticity  of  the  included 
;^*r,  arid  the  height  in  the  pump-gage  is  the  unbalanced 
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prelTure  of  the  atmofphere.    This  is  a  very  irfttu^veAir.  jmnr 
experiment,  perfectly  fimilar  t<>  Mr  Auzout's,  mentioned  — "v— 
in  n°  34.  and  completely  eftablifhes  and  illuftrates  the 
whole  do<?trine  of  atjnofpheric  prefllire. 

We  get  a  fimilar  ilkftration  and  confirmation  (if Water  ri 
fuch  a  thing  be  now  needed)  of  the  caufe  of  the  rife  of  in  pumpt 
water  in  pumps,  by  fcrewing  a  fyringe  into  the  top 
plate  of  a  receiver,  which  fyringe  has  a  (hort  glafs  pipe 
plunging  into  a  fmall  cup  of  water.  See  fig.  39.  Wbert 
the  pifton-rod  is  drawn  up,  the  water  xifes  in  the  glaf». 
pipe,  as  in  any  other  pump,  of  which  this  is  a  minia- 
ture reprefentation.    But  if  the  air  has  been  previoufly 
exhauflied  from  the  receiver,  there  is  nothing  to  pref» 
on  .the  water  in  the  little  jar  ;  and  it  will  not  rife  in  the 
giafs  pipe  though  the  pifton  of  the  fyringe  be  drawn 
to  the  top.  _  ^  ^     ^  tf6 

Analagous  to  the  rife  of  water  in  pumps  is  Its  rife  and  moi 
and  motion  in  fyphons.  Suppofe  a  pipe  ABCD,  fig.  4c. «"  fyp^^o 
bent  at  right  angles  at  B  and  C,  and  having  its  two 
ends  immerfed  in  the  cifl;erns  of  water  A  and  D.  Let 
the  leg  CD  be  longer  than  th«  leg  BA,  and  let  the 
whole  be  full  of  water.  The  water  is  prefled  upwards 
at  A  with  a  force  equal  to  the  weight  of  the  column 
of  air  EA  reaching  to  the  top  of  the  atmofphere  ;  but 
it  is  preffed  downwards  by  the  ^eiglu  of  the  column 
of  water  BA.  The  watl^r  at  E  is  prefled  downwards 
by  the  weight  of  the  column  CD,  and  upwards  by  the? 
weight  of  the  column  of  air  FD  reaching  to  the  top 
of  the  atmofphere.  The  two  columns  of  air  difl"er  very 
little  in  their  weight,  and  may  without  any  fenfible 
error  be  confidered  as  equal.  Tliereforc  there  is  a  fu- 
periority  of  preflure  downwards  at  D,  and  the  water 
will  flow  t)ut  there.  The  preflure  of  the  air  will  raife 
the  water  in  the  leg  AB,  and  thus  the  ftream  will  be 
kept  up  till  the  veflel  A  is  emptied  as  low  as  the  orifice  of 
the  leg  BA,  provided  the  height  of  AB  is  not  greater 
than  what  the  preflure  of  the  atmofphere  can  balance, 
that  is,  does  not  exceed  32  or  33  feet  for  water,  30 
■inches  for  mercuiy,  8cc. 

A  fyphon  then  will  always  run  from  that  veflel  whofc 
furface  is  higheft  ;  the  form  of  the  pipe  is  indiiferent, 
becaufe  the  hydroftatical  prefiures  depend  on  the  verti- 
cal height  Only.  It  muft  be  filled  with  water  by  fome 
other  contrivance,  fuch  as  a  funnel,  or  a  pump  ap- 
plied a-top  ;  and  the  funnel  muft  be  ftopped  up,  other- 
wife  the  air  would  get  in,  and  the  water  would  fall  in 
both  legs. 

If  the  fyphon  have  equal  legs,  as  in  fig.  41.  and  be  17J 
turned  up  at  the  ends,  it  vrill  remain  full  of  water,  and 
be  ready  for  ufe.  It  need  only  be  dipped  into  any  vef- 
fel  of  water,  and  tlie  water  will  then  flow  out  at  the 
other  end  of  the  fyphon.  This  is  call  the  IVirtlnherg 
fyphon,  and  is  reprefented  in  fig.  41.  Syphons  will  af- 
terwards be  confidered  more  minutely  under  the  title  of 
Pnf.vmatical  Engines,  at  the  end  of  this  article. 

What  is  called  the  fyphon  fountain,  conftrufted  on  this  The  fyj 
principle,  is  ftiown  in  fig.  42.  where  AB  is  a  tall  re- ^'^"'^taii 
ceiver,  ftanding  in  a  wide  bafon  DE,  which  is  fup- 
ported  qn  the  pedeftal  H  by  the  hollow  pillar  FG.  In 
the  centre  ©f  the  receiver  is  a  jet  pipe  C,  and  in  the 
top  a  ground  ftopper  A.  Near  the  bafe  of  the  pillar 
is  a  cock  N,  and  in  the  pedeftal  is  another  cock  O. 

Fill  the  bafon  DE  with  water  within  half  ap  inch  of 
the  brim.  Then  pour  in  water  at  the  top  of  the  re- 
ceiver (the  cock  N  being  ftiut}  till  it  is  about  half  full, 
<5  and 
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and  then  put  in  the  ftopper.  A  little  water  will  run 
'^^  out  into  the  veflcl  DE.  But  before  it  runs  over,  open 
^  the  cock  N,  and  the  water  will  run  Into  the  clftern  H  ; 
and  by  the  time  that  the  pipe  C  appears  above  water, 
a  jet  will  rife  from  it,  and  continue  as  long  as  Water 
is  fupplied  from  the  bafon  DE.  The  pafTage  Into  the 
bafe  clftern  may  be  fo  tempered  by  the  cock  N  that 
the  water  within  the  receiver  {hall  keep  at  the  fame 
height,  and  what  runs  into  the  bafe  may  be  received 
from  the  cock  O  into  anothelr  VefTcl,  And  returned  into 
DE,  to  keep  vip  the  ftream. 
icr  of  This  pretty  philofophical  toy  may  be  conftru£led  in 
iftruc-the  following  liianne^-.  BB,  fig.  42.  n*^  2.  is  the  fer- 
'l*^  ril  or  cap  into  which  the  receiver  is  cemented.  From 
ate  '  its  centre  defcends  the  jet  pipe  Ca,  floping  outA?vards, 
'iUl.  to  giv6  foom  for  the  discharging  pipe  b  ci  o{  larger  dla*- 
meter,  whofe  lower  extremity  d  fits  tightly  into  the 
"top  of  the  hollow  pilkr  FG. 

The  operation  of  the  toy  is  eafily  linderftood.  Sup- 
pofe  the  diftance  from  C  to  H  (n°  i.)  three  feet,  which  ig 
about  TT  of  the  height  at  which  the  atmofphere  would 
Tupport  a  column  of  water.  The  water  poured  into 
AB  w^ould  defcend  through  FG  (the  hole  A  being 
Ihut)  till  the  air  has  expanded  to>  and  then  it  Would 
ftop.  If  the  pipe  Ca  be  now  opened,  the  preffure  of 
the  air  on  the  furface  of  the  water  in  the  clftern  DE 
will  caufe  it  to  fpout  through  C  to  the  height  of  three 
feet  nearly,  and  the  water  will  continue  to  defcend 
through  the  pipe  FG.  By  tempering  the  cock  N  fo  as  to 
allow  the  water  to  pafs  through  it  as  faft  as  it  is  fupplied 
by  the  jet,  the  amufement  may  be  continued  a  long 
time.  It  will  ftop  at  laft,  however;  becaufe,  as  the  jet 
is  made  into  rarefied  air,  a  little  air  will  be  extricated 
from  the  water,  w^Ich  will  gradually  accumulate  in  the 
receiver,  and  diminifli  its  rarefaftion,  which  is  the  mo- 
ving caufe  of  the  jet.  This  indeed  is  an  Inconvenience 
felt  in  every  employment  of  fyphons,  fo  much  the 
more  remarkably  as  their  top  is  higher  than  the  furface 
of  the  water  in  the  clftern  of  fupply. 

Cafes  of  this  employment  of  a  fyphon  are  not  unfre- 
queut.  When  water  coUedled  at  A  (fig.  43.)  is  to  be 
•  Condufted  in  a  pipe  to  C,  fituated  in  a  lower  part 
of  the  country,  it  fometimes  happens,  as  between 
Lochend  and  Leith,  that  the  intervening  ground  is 
higher  than  the  fountain-head  a$  at  B.  A  forcing 
pump  is  erefted  at  A,  and  the  water  forced  aldng  the 
pipe.  Once  it  runs  out  at  C,  the  pump  may  be  re- 
moved, and  the  water  will  continue  to  rud  on  the  fy- 
phon principle,  provided  BD  do  not  exceed  33  feet* 
But  the  water  in  that  part  of  the  conduit  which  is 
above  the  horizontal  plane  AD,  is  in  the  fame  ftate  as 
in  a  receiver  of  rarefied  air,  and  gives  out  fome  of  the 
air  which  is  chemically  united  \^ith  it.  This  gradually 
accumulates  in  the  elevated  part  of  the  conduit,  and  at 
laft  choaks  it  entirely.  When  this  happens,  the  forcing 
pump  muft  again  be  wofkedk  Although  the  eleva- 
tion in  the  Leith  Conduit  h  only  about  eight  or  ten 
feet,  it  will  feldom  run  for  12  hours.  N.  B.  This  air 
tannot  be  difcharged  by  the  ufual  air-cocks ;  for  if 
there  were  an  opening  at  B,  the  air  would  rufti  in,  and 
immediately  ftop  the  motion. 

This  combination  of  air  with  water  is  very  diftinft- 
dif-  ly  feen  by  means  of  the  air-pump.    If  a  fmall  glafs  con- 
talning  cold  water,  frefh  drawn  from  the  fpring,  be  ex- 
!of  a^r  pokd,  as  in  fig.  44.  under  the  receiver,  and  the  air 
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rarefied,  fmall  babbles  will  be  obfervcd  to  form  6n  the  Elaftichy, 
inner  furface  of  the  glafs,  or  on  the  furface  of  any  body  ^' 
immerfed  in  it,  which  will  increafe  in  fize,  and  then  ^,\^te 
detach  themfelves  from  the  glafs  and  reach  the  top ;  GCCClVi. 
as  the  rarefaftion  advances,  the  whole  water  be- 
gins to  Ihow  very  rftlnute  air-bubblcs  rifing  to  the 
top ;  and  this  appearance  will  continue  for  a  very- 
long  time,  till  It  be  completely  difengaged.  Warming 
the  water  will  occafion  a  ftill  farther  feparation  of 
air,  and  a  boiling  heat  will  feparate  all  that  can  be 
difengaged.  The  reafon  afligned  for  thefe  air-bubbles 
firft  appearing  on  the  furface  of  the  glafs,  &c.  is, 
that  air  Is  attrafted  by  bodies,  and  adheres  to  their 
furface.  This  may  be  fo.  But  it  is  more  probably 
owing  to  the  attraftion  of  the  water  for  the  glafs, 
which  caufes  it  to  quit  the  air  which  it  held  in  folution, 
in  the  fame  manner  is  we  fee  it  happen  when  it  is  mix- 
ed with  fpirits-of-wine,  with  vitriolic  acid,  &c.  or  when 
falts  or  fugar  are  diffolved  in  it*  For  if  we  pour  out 
the  water  which  has  been  purged  of  air  by  boiling  In 
vacuo,  and  fill  the  glafs  vsrith  frefh  water,  we  fhall  ob- 
ferve  the  fame  thing,  although  a  film  of  the  purified' 
water  was  left  adhering  to  the  glafs.  In  this  cafe  there 
can  be  no  air  adliering  to  the  glafsi 

Water  thus  purged  of  air  by  boiling  (or  even  with-  iSt 
cut  boiling)  in  vacuo,  will  again  abforb  air  when  expo- 
fed  to  the  atmofphere.  The  beft  demonftration  of  thi* 
is  to  fill  with  this  water  a  phial,  leaving  about  the  fizc 
of  a  pea  not  filled.  Immerfe  this  in  a  veffel  of  water, 
with  the  mouth  undermoft,  by  which  means  the  air- 
bubble  will  mount  up  10  the  bottom  of  the  phial.  Af- 
ter fome  days  ftanding  in  this  condition,  the  air-bubble 
will  be  Completely  abforbed>  and  the  veffel  quite  filled 
with  water. 

The  air  in  this  ftate  of  chemical  folatlon  has  loit 
its  elaftlclty,  for  the  water  is  not  more  corapreili- 
ble  than  common  water.  It  is  alfo  found  that  water 
brought  up  from  a  great  depth  under  ground  contains 
much  more  air  than  water  at  the  furface.  Indeed  foua* 
tain  waters  diff'er  exceedingly  in  this  refpeft.  The  wa- 
ter which  now  comes  into  the  city  of  Edinburgh  by 
pipes  contains  fo  nvuch  as  to  throw  it  into  a  confiderable 
ebullition  in  vacuo.  Other  liquors  contain  much  great- 
er quantities  of  elaftic  fluids  in  this  loofely  combined 
ftate.  A  glafs  of  beer  treated  in  the  fame  way  will  be 
almoft  wholly  converted  into  froth  by  the  efcape  of  its 
fixed  air,  and  will  have  loft  entirely  the  prickling  fmart- 
nefs  which  is  fo  agreeable,  and  it  become  quite  vapid.  is^ 

The  air-pump  gives  us,  in  the  next  place,  a  great  va-  And  ilhr= 
riety  of  experiments  illuftrative  of  the  air's  elaftlclty  and  ^ 
ekpanfiblllty.  The  very  operation  of  exhauftlon,  as  it^jj-jty  and 
is  called,  is  an  inftance  of  its  great,  and  hitherto  un-expanfibi- 
limited,  expanfibility.  But  this  is  not  palpably  exhibited  lity. 
to  view.  The  following  experiments  ftiow  it  moft  di- 
ftinftly*  1 84 

I  ft.  Put  a  flaccid  bladder,  of  which  the  neck  isExperii. 
firmly  tied  with  a  thread,  under  a  receiver,  and  work  ^"^[j^ 
the  pump.    The  bladder  will  gradually  fwell,  and  will  thefe'p«)e 
even  be  fully  diftended.     Upon  readmitting  the  alrperdeso 
into  the  receiver,  the  bladder  gradually  coUapfes  again 
into  its  former  dimenfions  :  while  the  bladder  is  flaccid, 
the  air  within  it  is  of  the  fame  denfity  and  elaftlclty 
with  the  furrounding  air,  and  its  elaftlclty  balance?! 
the  preifure  of  the  atmofphere.    When  part  of  the  air 
of  the  receiver  is  abilra^ted,  the  remainder  expands  fo 
?  ^  as 
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Exp^rl-  as  ftill  to  fin  the  receiver  :  but  by  expanding,  ita  ekfti- 
niei.ts  on  ^.jjy  -g  plainly  diminHhed  ;  fox  we  fee  by  the  fad,  theit 
the  elafticity  of  the  air  of  the  receiver  no  longer  balan- 
ces the  eialvicity  of  that  in  the  bladder,  as  it  no  longer 
keeps  it  in  its  dimenfions.  The  aii-  in  the  bladder  ex- 
pands alfo:  it  expands  till  its  diminifhed  elalUcity  is  again 
in  equihbrio  v/ith  the  diminiflied  elafticity  of  the  air  in 
the  receiver  ;  that  is,  till  its  denfity  is  the  fame.  When 
all  the  wrinkles  of  the  bladder  have  difappeared,  its  air 
can  expand  no  more,  although  we  continue  to  dinilnlfii. 
the  elafticity  of  the  air  of  the  receiver  by  further  rare- 
faftion.  The  bladder  now  tends  to  burft  ;  and  if  it  be 
pierced  bj  a  point  ox  knife  faftencd  to  the  flip-wire,  the 
air  will  rufii  out,  and  the  mercury  defcend  rapidly  in  the 
ffajje. 

If  a  phial  or  tube  be  partly  filled  with  water,  and  tm- 
merfed  in  a  vefTcl  of  water  with  the  mouth  downwards, 
the  air  will  occupy  the  upper  part  of  the  phial.  If  this 
apparatus  be  put  under  a  receiver,  and  the  air  be  ab- 
ftrailed,  the  air  in  the  phial  will  gradually  expand,  al- 
lowing the  water  to  run  out  by  its  weight  till  the  fur- 
face  of  the  water  be  on  a  level  within  and  without. 
When  this  is  the  cafe,  we  muft  grant  that  the  denfity 
and  elafticity  of  the  air  in  the  phial  is  the  fame  with  that 
in  the  receiver.  When  we  work  the  puinp  again,  we 
lhall  obferve  the  air  in  the  phial  expand  ftill  more,  and 
come  ovit  of  the  water  in  bubbles.  Continuing  the  ope- 
ration, we  lhall  fee  the  air  contirvually  efcaping  from  the 
phial :  when  this  is  over^  it  ftrows  that  the  pump  can  ra- 
refy no  more.  If  we  now  admit  the  air  into  the  receiver, 
\ye  (haU  fee  the  water  rife  into  the  phial,  and  at  laft 
almoft  completely  fill  It,  leaving  only  a  very  fmall  bubble 
of  air  at  top.  This  bubble  had  expanded  fo  as  to  fill  the 
whole  phial.    See  this  reprefented  in  fig.  45. 

Every  one  muft  have  obferved  a  cavity  at  the  big  end 
of  an  egg  between  the  {hell  and  the  white.  The  white 
and  yolk  are  contained  in  a  thin  membrane  or  bladder 
which  adheres  ioofely  to  the  fliell,  but  is  detached  from 
it,at  that  part ;  and  this  cavity  increafes  by  keeping  the 
egg  in  a  dry  place.  One  may  form  a  judgment  of  its 
fize,  and  therefore  of  the  frefnnefs  of  th<i  egg,  by  touch- 
ing it  with  the  tongue  ;  for  the  ftiell,  where  it  is  not  in 
contaft  with  the  contents,  will  prefently  feel  warm,  be- 
ing quickly  heated  by  the  tongue,  while  the  reft  of  the- 
egg  will  feel  cold. 

If  a  hole  be  made  In  tire  oppofite  end  of  the  egg,  and 
It  be  fet  on  a  little  tripod,  and  put  under  a  receiver, 
the  expanfion  of  the  air  in  the  cavity  of  the  egg 
will  force  the  contents  tluough  the  hole  till  tlie  egg 
be  quite  emptied :  or,  if  nearly  one  half  of  tlie  egg  be 
taken  away  at  the  other  end,  and  the  white  and  yolk 
taken  out,  and  the  ftiell  be  put  imder  a  receiver,  and 
the  air  abftrafted,  the  air  in  the  cavity  of  the  egg 
will  expand,  gradually  detaching  the  membrane  from 
the  (hell,  till  it  caufes  it  to  fwell  out,  and  gives  the 
whole  the  appearance  of  an  entire  egg. —  In  like  man- 
ner flirivelled  apples,  and  other  fruits  will  fwell  in  vacuo 
by  the  expanfion  of  the  air  confined  in  their  cavities. 

If  a  piece  of  wood,  a  twig  with  green  leaves,  charcoal, 
plafter  of  Paris,  &c.  be  kept  under  water  in  vacuo,  a 
prodigious  quantity  of  air  will  be  extracted  ;  and  if  we 
readmit  the  air  into  the  receiver,  it  will  force  the  water 
into  the  pores  of  the  body.  In  this  cafe  the  body  will 
not  fwim  in  water  as  it  did  before,  (bowing  that  the 
vegetable  fibres  are  fpecifically  heavier  than  water.  It 
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is  found,  however,  that  the  air  contained  in  the  pith  aitd  Com^u 
bark,  fuch  as  cork,  is  not  all  extricated  in  this  way  ;  and'"''''f>  '^ 
that  niuch  of  it  is  contained  in  veficles  v/hich  have  no 
outlet:  being  fecreted  into  them  In  the  procefs  of  vegeta- 
tion, as  it  is  fecreted  into  the  air-bladder  of  fifties,  where 
it  is  generally  found  in  a  pretty  comprefled  ftate,  confi- 
derably  denfer  than  the  furrounding  air.  The  air-bladder 
of  a  fifti  is  furrounded  by  circular  and  longitudinal  muf- 
cles,  by  which  the  fifti  can  comprefs  the  air  ftill  further; 
and,  by  ceafing  to  ad  with  them,  allow  it  to  fwell  out 
again.  It  is  in  this  manner  that  the  fifti  can,  fult  its 
fpecific  gravity  to  its  fituation  in  the  water,  fq  as  to 
have  no  tendency  either  to  riie  or  fink :  but  if  the  fifti 
be  put  into  the  receiver  of  an  air-pump,  the  rarefaction 
of  the  air  obliges  the  fifli  to  at\  more  ftrongly  with 
thefe  contraftlng  mufcles,  in  order  to  adjuft  its  fpecific 
gravity  ;  and  if  too  much  air  has  been  abftracled  froia 
the  receiver,  the  fifii  Is  no  longer  able  to  keep  its  air- 
bladder  in  the  proper  degree  of  compreffioa.  It  becoFacs 
therefore  too  buoyant,  and  comes  to  the  top  of  the  wa- 
ter, and  is  obliged  to  ftruggle  with  its  tail  and  fins  in 
order  to  get  down ;,  frequently  in  vain.  The  air-bladder 
fometimes  burfts,  and  the  fifh  goes  to  the  bottom,  and 
can  no  longer  keep  above  without  the  continual  aftioa 
of  its  tail  and  fins.  When  fiflies  die,  they  commonly 
float  at  top,  their  eontradive  adion  being  now  at  an  end-. 
Ali  this  may  be  illuftrated  (but  very  imperfeitly)  by  a 
finall  half-blown  bladder,  to  which  Is  appended  a  bit  of 
lead,  juft  fo  heavy  as  to  make  it  fink  ui  water :  when 
this  is  put  under  a  receiver,  and  the  air  abftraded,  the 
bubble  will  rife  to  the  top ;  and,  by  m'eely  adjufting  the; 
rarefaftion,  it  may  be  kept  at  any  height.  See  fig.  46. 

The  play-things  called  Carte/tan  ikvi/s  are-  fimilar  to  % 
tliis  :  they  are  hollow  glafe  figures,,  having  a  finall  aper- 
ture in  the  lower  part  of  the  figures,  as  at  the  point  of 
the  foot  J  their  weight  is  adjufted  fo  tjiat  they  fvvim  up- 
right in  water.  When  put  into  a  tall  jar  filled  to  the 
top,  and  having  a  piece  of  lecher  tied  over  it,  they  will 
fink  in  the  water,  by  prelfing  on  the  leather  with  the 
ball  of  the  hand  :  this,  by  comprefiiag  the  water,  forces 
fome.of  it  to  enter  into  the  figure  and  makes  it  hea- 
vier than  the  water;  for  which  realbn  it  finks,  but  rifes 
again  on  removing  the  prefl"ure  of  the  liand.  See  fig. 
47,  n"  I.  and  2. 

If  a  half-blown  ox-bladder  be  put  into  a  box,  and 
great  weights  laid  on  it,  and  the  whole  be  put  under  a 
receiver,  and  the  air  abftrafted  ;  the  air  will,  by  expand- 
ing, lift  up  tlie  weights,  though  above  an  hundred 
pounds.    See  fig.  48. 

By  fuch  experiments  the  great  expanfiblHty  of  the  Compr 
air  Is  ai)imdantly  illuftrated,  as  its  compreffibility  was^f'^y  a 
formerly  by  means  of  tlie  condenfing  fyringe.  We'^.^^^"'' 
now  fee  that  the  two  fets  of  experiments  form  an  unin- fl^'t, 
terrupted  chain  ;  and  tliat  there  is  no  particular  ftate  of  the  air 
the  air's  denfity  where  the  comprefiibihty  and  expanfi- <i'ff"n*l 
bility  is  remarkably  difiimilar.  Air  in  its.  ordinary  ftate 
expands  ;  becaufe  it&  ordinary  ftate  is  a  ftate  of  com- 
preflion  by  the  weight  of  the  atmofphere :  and  if  there 
were  a  pit  about  33  mUes  deep,  the  air  at  the.  bottom 
■would  probably  be  as  denfe  as  water  ;.  aird  if  it  were  5a 
miles  deep,  it  would  be  as  dcnfe  as  gold,  if  it  did  not  be- 
come a  liquid  before  this  depth  :  nay,  if  a  bottle  with 
its  mouth  undermoft  were  immerfcd  fix  miles  under 
water,  it  would  probably  be  as  dcnfe  as  water ;  we  fay 
probably,  for  this  depends  on  the  nature  of  its  eompref- 
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Ability  i  that  is,  on  tKe  relation  which  fubfifts  between 
the  compreffion  and  the  folrce  which  produces  it. 

This  is  the  circiimftance  of  its  Conftitution,  whicli  we 
now  proceed  to  examine ;  and  it  is  evidently  a  vei-y  im- 
portant circumftance.  We  have  long  ago  obferved, 
that  the  great  compreflibllity  and  permanent  fluidity  of 
air,  obferved  in  a  vail  variety  of  phenomena,  is  totally 
inexplicable,  on  the  fuppofition  that  the  particles  of  air 
are  like  fo  many  balls  of  fponge  or  fo  many  foot-balls. 
Give  to  thofe  what  compreffibility  you  pleafe,  common 
air  could  no  more  be  fluid  than  a  mafs  of  clay  ;  it  could 
no  more  be  fluid  than  a  mafs  of  fuch  balls  prefled  into  a 
box.  It  can  be  demonHrated  (and  indeed  hardly  needs 
a  dtm  niftration),  that  before  a  parcel  of  fuch  balls,  jull 
touching  each  other,  can  be  fqueezed  into  half  their 
prefent  diraenlions,  their  globular  fliape  will  be  entirely 
^one,  and  each  will  have  become  a  perfect  cube,  touch- 
ing fix  other  cubes  with  its  whole  furface  ;  and  thefe 
•cubes  will  be  ftrongly  comprefled  together,  fo  that  mo- 
tion could  never  be  performed  through  among  them  by 
any  folid  body  without  a  very  great  force.  Whereas 
we  know  that  in  this  ftate  air  is  juft  as  permeable  to 
ievery  body  as  the  common  air  that  we  breathe.  There 
IS  no  way  in  which  we  can  reprefent  this  fluidity  to  our 
imagination  but  by  conceiving  air  to  confift  of  particles, 
rot  only  difcrete,  but  dlllant  from  each  other,  and  atftu- 
•ated  by  repulfive  forces,  or  fomething  analogous  to  them. 
It  is  an  idle  fubterfuge,  to  which  fome  naturalifts  have 
recourfe,  faying,  that  they  are  kept  afunder  by  an  in- 
tervening ether,  or  elaftic  fluid  of  any  other  name. 
This  is  only  remo\'ing  the  difliculty  a  Ilep  farther  off" : 
for  the  elailicity  of  this  fluid  requires  the  fame  explana- 
tion ;  and  therefore  it  is  necefiaiy,  in  obedience  to  the 
rules  of  juft  reafoning,  to  begin  the  inquiry  here ;  that 
is,  to  det-ermine  from  the  phenomena  what  is  the  analo- 
gy between  the  diftances  of  the  particles  and  the  repul- 
five forces  exerted  at  thefe  diftances,  proceeding  in  the 
fame  way  as  in  the  examination  of  planetary  gravitation. 
We  {hall  learn  the  analogy  by  attending  to  the  analogy 
between  the  comprefling  force  and  the  denfity. 

FcH-  the  deniity  depends  on  the  dillance  between  the 
as  particles  ;  the  nearer  they  are  to  each  other,  the  denfer 
is  the  air.  Suppofe  a  fquare  pipe  one  inch  wide  and 
eight  inches  long,  fllut  at  one  end,  and  filled  with  com- 
mon air  ]  then  fuppofe  a  plug  fo  nicely  fitted  to  this 
pipe  that  no  kir  can  pafs  by  it  fides  ;  fuppofe  this  pi- 
iton  thruft  down  to  within  an  inch  of  the  bottom :  it  is 
evident  that  the  air  which  formerly  fiJled  the  whole  pipe 
tiow  occupies  th*  fpace  of  on'c  cubic  inch,  which  con- 
stains  the  fame  number  of  particles  as  were  formerly  dif- 
•fafed  over  eig'ht  cubic  inches. 

The  condenfation  woilld  have  been  the  fame  if  the  air 
>which  fills  a  cube  whofe  fide  is  two  inches  had  been 
Squeezed  into  a  cube  of  one  inch,  for  th^  cube  of  two 
Mches  aWo  contains  eight  inches.  Now,  in  this  cafe  it 
is  ^evident  that  the  diltance  betVveeu  the  particles  would 
h€  reduced  to  its  half  fn  every  diteftioft.  In  like  'manner, 
if  a  cube  whofe  fide  is  three  iiHches,  and  <^'hich  therefore 
-contains  2  J  inches,  be  fqaee'zed  into  one  inch,  the  dif- 
tance  of  the  particles  will  be  one  third  of  what  it  was:  in 
general  the  diftance  of  the  particles  will  be  as  the  cube- 
Toot  of  the  fpace  into  which  they  are  comprefled.  If 
,  the  fpace  be     ^Vi  sV-  ttt'  ^ts  former  dimenfions, 

the  diftance  of  the  particles  will  be  ^,  y,  |,  f,  &c.  Now 
the  term  ilenj/ty,  in  its  ftri<^  fenfe,  exprefl'es  the  vicini- 


'  ex- 
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ty  of  the  particles  j  ifenji  arlores  are  trees  growing  near  Comprfffi. 
each  other.    The  meafure  of  this  vicinity  therefore  is  ^'"^T^ 
the  true  meafure  of  the  denfity  ;  and  when  27  inches  of    '  ' 
air  tire  comprefled  into  one,  we  ftiould  fay  that  it  is 
three  times  as  denfe ;  but  w'e  fay,  that  it  is  27  times 
denfer.       ^  ^  ^ 

Denfity  Is  therefore  ufed  in  a  fenfe  diff*erent  frOm  its  Farther 
ftrifteft  acceptation:  it  exprefles  the  comparative  number ^^'P^^"** 
of  equidiftant  particles  contained  in  the  fame  bulk.*"^"* 
This  is  alfo  abundantly  ^x-ecife,  when  we  compare  bodies 
of  the  fame  kind,  diff'enng  in  denfity  only  ;  but  we  alfo 
fay,  that  gold  is  19  times  denfer  than  water,  becaufe 
the  fame  bulk  of  it  is  i  9  times  heavier.    This  aflertion 
proceeds  on  the  aflumption,  or  the  fa6t,  that  every  ulti- 
mate atom  of  terreftrial  matter  is  equally  heavy  :  a  pair- 
ticle  of  gold  may  contain  more  or  fewer  atoms  of  matter 
than  a  particle  of  water.    In  fuch  a  cafe,  therefore,  the 
term  denfity  has  little  or  no  reference  to  the  vicinity  of 
the  particles  ;  and  is  only  a  term  of  comparifon  of  other 
qualities  or  accidents. 

But  when  we  fpeak  of  the  refpe£tive  denfities  of  tho 
fame  fubftance  in  its  d^^^eren^  ftates  of  compreffion,  the 
word  denfity  is  ftriftly  connected  with  vicinity  of  parti- 
cles, and  we  may  fafely  take  either  of  the  meafures-. 
We  fliall  abide  by  the  common  acceptation,  and  call 
that  air  eight  tinles  as  denfe  which  has  eight  times  as 
many  particles  in  the  fame  bulk,  although  the  particles 
are  only  twice  as  near  t  o  each  other.  jp. 

Thus  then  we  fee,  that  by  obferving  the  analogy  be-Thfe  j«.na» 
tween  the  comprefling  force  and  the  denfity,  we  fliall  '"^CT 
difcover  the  analogy  between  the  comprefling  force  and  ^^^^^^'^.J^"' 
the  diftance  of  the  particles.    Now  the  force  which  is  fiji^' forj:e 
neceflary  for  compreffing  two  particles  of  air  to  a  cer-  and  the  d!= 
tain  vicinity  is  a  proper  meai'ure  of  the  elafticity  of  thc^""*^^*'^ 
particles  correfponding  to  that  vicinity  or  diftance  ;  fov^^^^P^^'' 
it  balances  it,  and  forces  which  balance  muft  be  efteem-  * 
ed  equal.    Elafticity  is  a  diftinftive  name  for  that  cor- 
pufcular  force  which  keeps  the  paiticles  at  that  diftance  : 
therefore  obfei'vations  made  on  the  analogy  between 
the  comprefling  force  and  the  denfity  of  air  will  give  us 
the  law  of  its  corpufcular  force,  in  the  fame  way  that 
obfervations  on  the  fimultaneous  defleftions  of  the  pla- 
nets towards  the  fun  give  us  the  law  of  celeftial  gravi- 
tation. 

But  the  fenfible  comprefling  forces  which  we  are  able 
to  apply  is  at  once  exerted  on  unknown  thoufands  of 
particles,  while  it  is  the  law  of  action  of  a  fingle  par- 
ticle that  we  want  to  difcover.  We  muft  therefore 
know  ihe proportion  of  the  numbers  of  particles  on  which 
the  comprefling  force  is  exerted.  It  is  eafy  to  fee,  that 
fince  the  diftance  of  the  particles  is  as  the  cube  root  of 
the  denfity  inverfely,  the  ntimber  of  particles  in  phyfical 
contaft  with  the  comprefling  furface  muft  be  as  the 
i^uare  of  this  root.  Thus  when  a  Cube  of  8  inches  is 
•comprefled  into  one  inch,  and  the  particles  are  t^vice  as 
near  each  other  as  they  were  before,  there  muft  be  fotir 
times  the  fnamber  of  particles  in  contaft  with  each  of 
the  fides  of  this  cubical  inch  ;  or,  when  we  have  puflied 
down  the  fqaare  pifton  of  the  pipe  fpoken  of  above  to 
within  an  inch  of  the  bottom,  there  will  be  four  times 
the  number  of  particles  immediately  contiguous  to  the 
piflon,  and  refifting  the  compreflfion  ;  and  in  order  to 
obtain  the  force  really  exerted  on  one  particle,  and  the 
elafticity  of  that  particle,  we  muft  divide  the  whole  com- 
prefling force  by  4.  la  h'ke  manner,  if  we  have  com- 
P  z  prefled 
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prefTed  air  into  iV  of  its  former  bulk,  and  brought  the 
particles  to  -f  of  their  foniier  diftance,  we  muft  divide 
the  comprefling-  force  by  9.    In  general  if  d  exprefs  the 

denfity,  "~~=  will  exprefs  the  diftance  x  of  the  par- 

tides  ;  ^\^Jy  or  d^j  will  exprefs  the  vicinity  or  real 

denfity ;  and  d'^  will  exprefs  the  number  of  particles 
a£ting  on  the  compreffing  furface  :  and  if  /  exprefs  the 

accumulated  external  compreffing  force,  ^  will  exprefs 

the  force  afting  on  one  particle ;  and  therefore  the 
elafticity  of  that  particle  corrcfponding  to  the  diftance  .v. 

We  may  now  proceed  to  confider  the  experiments  by 
•which  the  law  of  comprcffion  is  to  be  eftabliftied. 

The  firft  experiments  to  this  purpofe  were  thofe  made 
by  Mr  Boyle,  publiflied  in  1661  in  his  Defenfio  Doc- 
trine de  Aet  'ts  Elatere  contra  Linumy  and  exhibited  before 
the  Royal  Society  the  year  before.  Mariotte  made  ex- 
periments of  the  fame  kind,  which  were  publiftned  in  1676 
in  WxsEffiu  fur  la  Nature  del'  Air  and  Trait e  des  Movvemens 
des  Eaux.  The  moft  copious  experiments  are  thofe  by 
Sulzer  (Mem.  Ber/iti,  ix.),  thofe  by  Fontana  [Opufc, 
Ph'tfto-Math.),  and  thofe  by  Sir  George  Shuckbeurgh 
and  Gen.  Roy. 

In  order  to  examine  the  compreflibility  of  air  that  is 
fcility  of  airj-jot  rarer  than  the  atmofphere  at  the  furface  of  the 
thaVthe'*  ^'^^^^^  "'^^  employ  a  bent  tube  or  fyphon  ABCD 
a'mofphere  (%•  49-)'  hermetically  fealed  at  A  and  open  at  D. 
at  the  The  fhort  leg  AB  muft  be  very  accurately  divided  in 
earth's  fur.  proportion  of  its  folid  contents,  and  fitted  with  a 
^^^'^Plate  ^^^^  whofe  units  denote  equal  increments,  not  of  length, 
CCCCIV.  capacity.  There  aie  various  ways  of  doing  this  ; 

but  it  requires  the  moft  fcrupulous  attention,  and  with- 
out this  the  experiments  are  of  no  value.  In  particu- 
lar, the  arched  form  at  A  muft  be  noticed.  A  fmall 
quantity  ©f  mercur)-  muft  then  be  poured  into  the  tube, 
and  paffed  backwards  and  forwards  till  it  ftands  (the 
tube  being  held  in  a  vertical  pofition)  on  a  level  at  B 
and  C.  Then  we  are  certain  that  the  included  air  is 
of  the  fame  denfity  with  that  of  the  contiguous,  atmo- 
fphere. Mercury  is  now  poured  into  the  leg  DC, 
which  will  fill  it,  fuppofe  to  G,  and  will  comprefs  the 
air  into  a  fmaller  fpace  AE.  Draw  the  horizontal 
line  EF  :  the  new  bulk  of  the  comprefled  air  is  evi- 
dently AE,  meafured  by  the  adjacent  fcale,  and  the  ad- 
dition made  to  the  comprefling  force  of  the  atmofphere 
is  the  weight  of  the  column  GF.  Produce  GF  down- 
wards to  H,  till  FH  is  equal  to  the  height  Ihown  by  a 
Toricellian  tube  filled  with  the  fame  mercury  ;  then  the 
■whole  compreffing  force  is  HG.  This  is  evidently 
the  meafure  of  the  elafticity  of  the  comprelTed  air  in 
AE,  for  it.  balances  it.  Now  pour  in  more  mercury, 
and  let  it  rife  to  'g,  csmpreffing  the  air  into  A  e.  Draw 
the  horizontal  line  e /,  and  make / h  equal  to  FH;  then 

AB 

A  e  will  be  the  new  bulk  of  the  comprefltd  air,  

A  e 

will  be  its  new  denfity,  and  hg  will  be  the  meafure  of 
the  new  elafticity.  This  operation  may  be  extended  as 
far  as  we  pleafe,  by  lengthening  the  tube  CD,  and  ta- 


king care  that  it  be  ftrong  enough  to  refill  the  great  Conipp< 
preiTure.    Great  care  muft  be  taken  to  keep  the  whole  ^''''y^ 
in  a  conftant  temperature,  becaufe  the  elafticity  of  air  is  "^v^ 
greatly  aff^edled  by  heat,  and  the  change  by  any  increafe 
of  temperature  is  different  according  to  its  denfity  or 
compreflion.  }^ 
The  experiments  of  Boyle,  Mariotte,  Amontons,  and  Sxpcr' 
others,  were  not  extended  to  very  great  compreffioiis,  "''C-it^  c 
the  denfity  of  the  air  not  having  been  quadrupled  in  ^  7^' ' 
any  of  them;  nor  do  they  feem  to  have  been  n*aden[^p|yQ, 
with  very  great  nicety.  It  may  be  collefled  from  them  in  nor  cxt 
general,  that  the  elafticity  of  the  air  is  very  nearly  pro-  ed  to  vi 
portioned  to  its  denfity  ;  and  accordingly  this  law  was^''^'^J?  " 
almoft  immediately  acquiefced  in,  and  was  called  the 
Boykan  law :  it  is  accordingly  alTumed  by  almoft  all 
writers  on  the  fubjeft  as  exa6l.    Of  late  years,  how- 
ever, there  occurred  queftions  in  which  it  was  of  im- 
portance that  this  point  (hould  be  more  fcrupuloufly 
fettled,  and  the  former  experiments  were  repeated  and. 
extended.    Sulzer  and  Fontana  have  carried  them  far- 
ther than  any  other.    Sulzer  compreffed  air  into  ^  of 
its  former  dimenfions. 

Confidera}>le  varieties  and  irregularities  are  to  be  ob-  Varii-'«i 
ferved  in  thefe  experiments.  It  is  extremely  difficult  to  &c.  in 
preferve  the  temperature  of  the  apparatus,  particularly  ^^^f*^  ^ 
of  the  leg  AB,  which  is  moft  handled.  A  great  quan- 
tity  of  mercury  muft  be  employed ;  and  it  does  not  ap- 
pear that  philofophers  have  been  careful  to  have  it  pre- 
cifely  fimilar  to  that  in  the  barometer,  which  gives  us 
the  unit  of  compreffing  force  and  of  elafticity.  The 
mercury  in  the  barometer  fhould  be  pure  and  boiled. 
If  the  mercury  in  the  fyphon  is  adulterated  with  bif- 
muth  and  tin,  which  it  commonly  is  to  a  confiderable 
degree,  the  compreffing  force,  and  confequently  the 
elafticity,  will  appear  greater  than  the  truth.  If  the 
barometer  has  not  been  nicely  fitted,  it  will  be  lower 
than  it  fhould  be,  and  the  compreffing  force  will  appear 
too  great,  becaufe  the  unit  is  too  fmall ;  and  this  error 
will  be  moft  remarkable  in  the  fmaller  compreffions.  j. 

The  greateft  fource  of  error  and  irregularity  in  the  Hetei 
experiments  is  the  very  heterogeneous  nature  of  the  airneous 
itfelf.  Air  is  a  folvent  of  all  fluids,  all  vapours,  and";""^  " 
perhaps  of  many  folid  bodies.  It  is  higWy  improbable  ^^l^-^x 
that  the  different  compounds  fhall  have  the  fame  elafti^-fourc 
city,  or  even  the  fame  law  of  elafticity  :  and  it  is  well  error 
known,  that  air,  loaded  with  water  or  other  volatile 
bodies,  is  much  more  expanfible  by  heat  than  pure  air ; 
nay,  it  would  appear  from  many  experiments,  that  cer- 
tain determinate  changes  both  of  denfity  and  of  tempe- 
rature, caufe  air  to  let  go  the  vapours  which  it  holds  in 
folution.  Cold  caufes  it  to  precipitate  water,  as  appears 
in  dew ;  fo  does  rarefadlion,  as  is  feen  in  the  receiver  of 
an  air-pump. 

In  general,  it  appears  that  the  elafticity  of  air  does  The* 
not  increafe  quite  fo  faft  as  its  denfity.  This  will  be  elafti 
beft  feen  by  the  following  tables,  calculated  from  the 
experiments  of  Mr  Sulzer.  The  column  E  in  each  fetf"ft^ 
of  experiments  expreffes'the  length  of  the  column  GH,  denfi 
the  unit  being  FH,  while  the  column  D  expreffes 
AB 
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24  Set.  ] 

'  3d  Set. 

D 

E  i 

D  1 

E 

D 

E 

1,000 

1,000  j 

1 ,000 

1,000 

1,000 

r,ooo 

1  T>IOO 

i>o93  1 

1,236 

1,224 

1,091 

1,076 

1,222 

1,211  1 

1,194 

1,288 

I, zoo 

».i83 

1,375 

1,57' 
.  J, 69 2 

2,000 
-2,288 

1,284 

'.559  1 
1^669! 
1,796  ! 

1*958 ! 
2,130 

1.466 

i.57> 

1,692 

2>000 

1,332 
l,4li 

1,647 
1,964 

^1.333 
1,500 

1,714 

2,000 

1.303 
1,472 

1,659 
1,900 

2  444 

3' 143 

3,666 
4, coo 

2,37? 
2,936 

3.391 
3,706 

2.444 
3.143 

3,666 

2.392 
3,078 
3.575 

1  2,400 

3,000 
4,000 

2,241 

2,793 

3''^3' 

4.444 

4,888 

4  03? 
4.438 

4.444 

4,320 

5,500 

4.9^2 

5,500 

5.'^96 

5,882 

5»522 

7.333 

,  6,694 

i 

j  6=000 
;  8, coo 

5,297 
6,&35 

There  appears  in  thefe  experiments  fufficient  grounds 
for  calling  in  queftion  the  Boylean  law  ;  and  the  writer 
of  this  article  thought  it  incumbent  on  him  to  repeat 
them  with  fome  precautions,  which  probably  had  not 
been  attended  to  by  Mr  Sulzcr.  He  was  particularly 
anxious  to  have  the  air  as  free  as  poffible  from  moifture. 
For  this  purpofe,  having  detached  the  fliort  leg  of  the 
fyphon,  which  was  34  inches  long,  he  boiled  mercury  in 
it,  and  filled  it  \nth  mercury  bailing  hot.  He  took  a 
tlnplate  veflel  of  fufficient  capacity,  and  put  into  it  a 
quantity  of  powdered  quicklime  juft  taken  from  the 
kiln  ;  and  having  clofed  the  mouth,  he  agitated  the 
lime  through  the  air  in  the  vefTel,  and  allowed  it  to  re- 
main there  all  night.  He  then  emptied  the  mercury 
out  of  the  fyphon  into  this  vefiel,  keeping  the  open  end 
far  within  it.  By  this  means  the  (hort  leg  of  the  fy- 
|)hon  was  filled  with  very  dry  air.  The  other  part 
was  now  joined*  and  boiled  mercury  put  into  the  bend 
of  the  fyphon  ;  and  the  experiment  v^as  then  profecuted 
with  mercury  which  had  been  recently  boiled,  and  was 
the  fame  with  which  the  barometer  had  been  carefully 
fiUed. 

The  refults  of  the  experiments  are  exprefTed  in  the 
foUowijig  tablco . 


Dry  Air. 

Moift  Air. 

Camp.  Air. 

D 

E 

D 

E 

D 

E 

I,O03 

1,000 

1,000 

1,000 

1,000 

1,000 

2,000 

ii957 

2,000 

1 ,920 

2,000 

1,909 

3,000 

2,848 

3,000 

2.839 

3,000 

2,845 

4,000 

3  737 

4,000 

3,726 

4,000 

3.7»8 

5,500 

4.930 

5,500 

5,000 

5  500 

5,104 

6,000 

5.342 

6,000 

5.452 

6,000 

5,463 

7,620 

6,490 

'  7,620 

16,775 

7,620 

6,812 

Here  it  appears  again  in  the  cleareft  manner  that  the 
elafticities  do  not  increafe  as  fall  as  the  denfities,  and 
the  differences  are  even  greater  than  in  Mr  Sulzer's  ex- 
periments. 

The  fecond  table  contains  the  refults  of  experiments 
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made  on  very  damp  air  in  »  wann  fummrr's  morning.  Elafticity, 
In  thefe  it  appears  that  the  elafticities  are  almoft  pre-  — -v"""' 
cifely  proportional  to  the  denfities  +  *  fmall  conftant 
quantity,  nearly  o,  1 1  deviating  from  this  rule  chiefly 
between  the  denfities  i  and  1,5,  within  which  limits  we 
have  very  nearly  D=.E '-"^ '  ^  As  this  air  is  nearer 
to  the  conftltution  of  atmofpheric  air  than  the  former, 
this  rule  may  be  fafely  followed  in  cafes  where  atmofphe- 
ric air  is  concerned,  as  in  meafuring  the  depths  of  pits 
by  the  barometer. 

The  third  table  {hows  the  compreffion  and  elafticlty 
of  air  ftrongly  impregnated  with  the  vapours  of  cam- 
phire.  Here  the  Boylean  law  appears  pretty  exaft,  or 
rather  the  elafticity  fecms  to  increafe  a  little  fafter  than 
the  denfity. 

Dr  Hooke  examined  the  compreffion  of  air  by  im-  ^^■^ 
merfmg  a  bottle  to  great  depths  in  the  fea,  and  weigh- 
ing the  water  which  got  into  it  without  any  efcape  of 
air.  But  this  method  was  liable  to  great  uncertainty, 
on  account  of  the  unknown  temperature  of  the  fea  at 
great  depths.  _  _ 

Hitherto  we  have  confidered  only  fuch  air  as  is  notM.  deof 
rarer  than  what  we  breathe  ;  we  muft  take  a  very  dif-^^^minini?. 

ferent  method  for  examining  the  elafticity  of  rarefied "^^^^  ^^r^^" 

'  city  of  ra- 

"     _      refied  air. 
Let  g  h  (fig.  50.)  be  a  long  tube,  formed  a-top  into  Plate 
a  cup,  and  of  fufficient  diameter  to  receive  another  fmall-  CCCX^I'i^' 
er  tube  a /,  open  at  firft  at  both  ends.    Let-  the  outer 
tube  and  cup  be  filled  with,  mercury,  which  will  rife  in 
the  inner  tube  to  the  fame  level.    Let  «/now  be  ftop« 
ped  at  a.    It  contains,  air  of  the  fame  denfity  and  elaf- 
ticity with  the  adjoining  ^tmofpbere.  Note  exaftly  the 
fpace  ab  which  it  occupies.-  Draw  it  up  into  the  pofi- 
tion  of  fig.  5 1  *  and  let  the  mercury  ftand  in  it  at  the 
height  d e,  while  ce  \^  the  height  of  the  mercury  in  the 
barometer.  -  It  •  is  evident  that  the  column  i/*  is  in  - 
equilibrio  between  the  preffiire  of  the  atmofphere  and 
the  elafticity  of  the  air  included  in  the  fpace  a  d.  And 
fince  the  weight  oi  c  e  would  be  in  equilibrio  with  the 
whole  preffure  of  the  atmofphere,  the  weight  of  cd  is 
equivalent  to  the  elafticity  of  the  included  air.    While  • 
therefore  c  e  \%  the  meafure  of  the  elafticity  of  the  fur- 
rounding  atmofphere,  c  d  will  he  the  meafurefof  the 
elafticity  of  the  included  air ;  and  fince  the  air  origi- 
nally occupied  the  fpace  a  by  and  has  now  expanded  in- 
to a  dy  we  have  —  for  the  meafure  of  its  denfity.  N.  Bi 
a  d 

c  e  and  c  d  are  meafured  by  the  perpendicular  heights  of  ■ 
the  columns,  but  a  b  and  a  d  muft  be  meafured  by  their 
folid  capacities,  • 

By  raifing  the  Inner  tube  ftill  higher,,  the  mercury 
will  alfo  rife  higher,  and  the  included  air  will  expand 
ftill  farther,  and  we  obtain  another  co',  and  another 

•      ;  and  in  this  manner  the  relation  between  the  den^ 
ad 

fity  and  elafticity  of  rarefied  air  may  be  difcovered.  jof 

This  examination  may  be  managed  more  eafily  by  An  eafier 
means  of  the  air-pump.    Suppofe  a  tube  ae  (fig.  52.-)  by 
containing  a  fmall  quantity  of  air  a     fet  up  in  a  ciftem  [he^airr 
of  mercury,  which-is  fupported  in  the  tube  at  the  height  j)unip« 
e  b,  and  let  e  c  be  the  height  of  the  mercury  in  the  ba- 
rometer.   Let  this  apparatus  be  fet  under  a  tubulated 
receiver  on  the  pump-plate,  and  let  ^  n  be  the  pump- 
gage,  and  m  n  be  made  equal  to  ce. 
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Then,  ag  has  been  already  fhowni  cb  is  the  meafure 
of  the  elaiticity  of  the  air  in  a  correfponding  to  the 
bulk  a  b,  Now  let  fome  air  be  abftra<?ted  from  the  re- 
ceiver. The  elafticity  of  the  remainder  will  be  dlmi- 
niAed  by  its  cxpanfion  ;  and  therefore  the  mercur\'  in 
the  tube  a  e  will  defcend  to  fome  point  d.  For  the  fame 
r<eafon,  the  mercury  in  the  gage  will  rife  to  fome  point 
o,  and  tn  o  will  exprefs  the  elalHcity  of  the  air  in  th^e 
receiver.  This  would  fupport  the  mercury  in  the  tube 
a  e  at  the  height  e  r,  if  the  fpace  a  r  were  entirely  void 
of  air.  Therefore  r  d  is  the  effeft  and  meafure  of  the 
elafticity  of  the  included  air  when  it  has  expanded  to 
the  hulk  ad ;  and  thus  its  elailicity,  xmder  a  variety  of 
other  bulks,  may  be  compared  with  its  elafticity  when 
of  the  bulk  a  b.  When  the  air  has  been  fo  far  abftraft- 
ed  from  the  receiver  that  the  mercury  in  a  e  defcendvS  to 
e,  then  m  o  will  be  the  precife  meafure  of  its  elafticity^ 

In  all  thefe  cafee  it  is  neceffary  to  compare  its  bulk 
a  h  with  its  natural  bulk,  in  which  its  elafticity  balances 
the  prefture  of  the  atmofphere.  This  may  be  done  by 
laying  the  tube  a  e  horizontally,  and  then  the  air  will 
coUapfe  into  its  ordinary  bulk. 

Another  eafy  method  may  be  taken  for  this  exami- 
nation. Ixt  an  apparatus  a  b  c  def  (fig.  53.)  be  made, 
confifting  of  a  horizontal  tube  a  <?  of  even  bore,  a  ball 
d  ge  of  a  large  diameter,  and  a  fwan-neck  tube  h  f.  Let 
the  ball  and  part  of  the  tube  ^  ^  ^  be  filled  with  mer- 
cury, fo  that  the  tube  may  be  in  the  fame  horizontal 
plane  with  the  furface  d  e  oi  the  mercury  in  the  ball. 
Then  feal  up  the  end.  <?,  and  conne<9:  /  with  an  air-pump. 
When  tlie  air  is  abftraAed  from  the  furface  d^^  the  air 
in  a  b  will  expand  into  a  larger  bulk  a  c,  and  the  mercury 
in  the  pump-gage  will  rife  to  fom.e  diftance  below  the 
ttaromctric  heiglit.  it  is  evident  that  this  diftance, 
without  any  farther  calculation,  will  be  the  meafure  of 
the  elafticity  of  the  air  prcffing  on  the  furface  de,  and 
therefore  of  the  air  in  a  c. 

The  moft  exaft  of  all  metliods  is  to  f\ifpend  in  the 
e  receiver  of  an  air-p\imp  a  glafs  veffcl,  having  a  very 
'  narrow  mouth  over  a  ciftern  of  mercuiy,  and  then  ab- 
ftraft  the  air  till  the  gage  rifes  to  fome  determined 
height.  The  difference  e  between  this  height  and  the 
barometric  height  determines  the  elafticity  of  the  air  in 
_the  receiver  and  in  the  firfpended  veffel.  Now  lower 
dow^  that  veflcl  by  the  flip-wire  till  its  mouth  is  im- 
merfed  into  the  mercury,  and  admit  the  air  into  the  re- 
ceiver ;  it  Avill  prefs  the  mercury  into  the  little  vefleL 
Lower  it  ftill  farther  down,  till  the  mercury  within  it 
is  level  with  that  without  ;  then  ftop  its  mouth,  take 
it  out  and  weigh  the  mercury,  and  let  its  weight  be  w. 
Subtra<ft  this  weight  from  the  weight  v  of  the  mer- 
cury, which  would  completely  fiU  the  whole  velfel ; 
thea  the  natural  bidk  of  the  air  will  be  v — while 
its  bulk,  when  of  the  elafticity  e  in  the  rarefied  receiver, 
-was  the  bulk  or  capacity  iv  of  the  veffel.    Its  denfity 

therefone,  correfponding  to  this  elafticity     was  — — "Hi. 

And  thus  may  the  relatioii  between  the  denfity  and 
llafticity  in  all  cafes  be  obtained. 

A  gt«at  variety  of  experiments  to  this  parpofe  have 
b«e*i  madie,  wth  #iff^irent  degrees  of  attention,  accord- 
iflg  to  the  inteKeft  which  the  philofophers  had^in  the 
t^fuk.  Thofe  made  by  M.  de  Luc,  General  Roy,  Mr 
Trembley,  and  Sir  George  Shuckbourgh,  are  by  far 


I  c  s, 

the  mod  accurate ;  but  they  are  all  eonfmod  to  vety  ftv5« 

derate  rarefatJlions.  The  general  refult  has  been,  that  the 
elafticity  of  rarefied  air  is  veiy  nearly  proportional  to  its 
denfity.  We  cannot  fay  with  confidence  that  any  regular 
deviation  from  this  law  has  been  obferved,  there  bein^ 
as  many  obfervations  on  one  fide  as  on  the  other  ;*  but 
we  think  that  it  is  not  unworthy  the  attention  of  phi- 
lofophers to  determine  it  with  precificn  .'in  the  cafes 
of  extreme  rarefaction,  whei^e  the  irregularities  are 
moft  remarkable.  The  great  fource  of. error  is 'a  cer- 
tain adhefive.fluggirnnefs  of  the  mercury  when  the  ira- 
pelUng  forces  are  veiy  imall ;  and  other  fluids  can  hard- 
ly be  ufed,  becaufe  they  either  fmear  the  infide  of  the 
tube  and  diminifli  its  capacity,  or  they  are  converted 
into  vapour,  which  alters  the  law  of  elaflicity. 

Let  us,  upon  the  whole,  affume  the  Boylean  law, 
•viz*  that  the  elafticity  of  the  air  is  proportional  to  its 
denfity.  The  law  deviates  not  in  any  fenfible  degree 
from  the  truth  in  thofe  cafes  which  are  of  the  greatefl 
practical  importance,  that  is,  when  the  denfity  dots  not 
much  exceed  or  fall  fliort  of  that  of  ordinary  air. 

Let  us  now  fee  what  information  this  gives  us  tvith 
refpett  to  the  a6tion  of  the  particles  on  each' other. 

The  inveftigation  is  extremely  eafy.  We  have  feen 
that  a  force  eight  times  greater  than  the  prefTure  of 
the  atmofphere  will  comprefs  common  air  into  the 
eighth  part  of  its  common  bulk,  and  give  it  eight  times 
its  common  denfity  :  and  in  this  cafe  we  know,  that 
the  particles  are  at  half  their  former  diftance,  and  that 
the  number  which  are  now  afting  on  the  furface  of  the 
piiton  employed  to  comprefs  them  is  quadruple  of  the 
number  which  aft  on  it  when  it  is  of  the  common  den- 
fity. Therefore,  when  this  eightfold  comprefling  force 
is  diftributed  over  a  fourfold  number  of  particles,  the 
portion  of  it  wltich  a£ls  on  each  is  douljle.  In  like 
manner,  when  a  comprefTing  force  27  is  em.ployed, 
the  air  is  comprefTcd  into  of  its  foriner  bulk,  the 
particles  are  at  -f  of  their  former  diftance,  and  the  foj-ce 
is  diftributed  among  9  times  the  number  of  particles  ; 

the  force  on  each  is  therefore  3.    In  fliort,  let  —  be  the 

X 

diftance  of  the  particles,  the  number  of  them  in  any 
given  vefiel,  and  therefore  the  denfity  will  be  as  .v^, 
and  tlie  number  prefling  by  their  elafticity  on  its  whole 
internal  furface  will  be  as  x*.  Experiment  fhows,  that 
the  compreffing  force  is  as\jc^,  which  being  diftributed 
over  the  number  as  x^,  will  give  the  force  on  each  as  x. 
Now  this  force  is  in  immediate  equihbrium  with  the 
elafticity  of  the  particle  immediately  contiguous  to  the 
compreffing  furface.  This  elafticity  is  therefore  as  x  i 
and  it  follows  from  the  nature  of  perfedl  fluidity,  that 
the  particle  adjoining  to  the  compitfling  furface  prefles 
with  an  equal  force  on  its  adjoining  particles  on  eveiy 
fide.  Hence  we  muft  conclude,  that  the  corpufcular 
repulfions  exerted  by  the  adjoining  particles  ate  inverfely 
as  their  diftances  from  each  other,  or  that  the  adjoining 
particles  tend  to  recede  from  each  other  with  forces  in- 
verfely proportional  to  their  diftances. 

Sir  Ifaac  Newton  was  the  fii-ft  w  ho  reafoned  in  this 
manner  from  the  phenomena.  Indeed  he  was  the  fii-ft 
who  had  the  patience  to  refieft  on  the  phenomena  with 
any  precificn.  His  difcoveries  in  gravitation  naturally 
gave  his  thoughts  this  turn,  and  he  very  early  hinted 
his  fii^icioxis  that  all  the  chataftciiAic  j>heiJomena  of 
7  tangible 
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lesvK  tangible  m£tftev  were  pr^>duq€4by  forces  which  were  ex- 
erted by  the  particles  at  fmall  and  infenfible  diftances  ; 
And  he  confiders  the  phenomena  of  air  as  affording  an 
excellent  exampk  of  tliis  inveftigation,  apd  deduces  from 
them  the  law  Avhich.  we  have  now  deraonftrated ;  and 
fays,  that  air  confifts  of  particles  which  avoid  the  adjoin- 
ing particles  with  forces  inverfely  propoitional  to  their 
diftances  from  each,  other.  From  this  he  deduces  (in 
the  zd  book  of  his  Principles)  feveral  beautiful  propo- 
rtions, determining  the  mechaiiiqal  conftitution  of  the 
atmoiphgre. 

Eut  it,  rauft  be  noticed  that:  he  limits  this  aGion  tQ 
\   the  aiijo  nlng  particles  :  and  this  is  a  remark  of  immenfe 
confequence,  though  not  attended  to  by  the  numerous 
experimenters  who  adopt  the  law. 

It  is  plain  that  the  particles  are  fuppofed  to  a£l  at  a 
diftance,  and  that  this  diftance  is  variable,  and  that  the 
forces  diminifn  as  the  diftances  increafe.  A  veiy  ordi- 
nary air-pump  will  rarefy  the  air  1 25  times.  The  di- 
ftance of  the  particles  is  now  5  times  greater  than  be- 
fore ;  and  yet  they  ftill  repel  each  other :  for  air  of  this 
denfity  will  fliU  fupport  tlie  mercury  in  a  fyphon-gage 

at  the  height  of  0,24.,  or  -ii-  of  an  inch-;  and  a  better 
100 

pump  will  allow  this  air  to  expand  twice  as  much,  and 
ib!ll  leave  it  elaftic.  Thus  we  fee  that  whatever  is  the 
dillance  of  the  particles  of  common  air,  they  can  aft 
five  times  farther  off.  The  quellion  comes  now  to  be, 
Whetiier,  in  the  ftate  of  common  air,  they  really  do  aft 
five  times  farther  than  the  diftance  of  the  adjoining  par- 
ticles ?  Wliile  the  particle  a  afts  on  the  particle  b  with 
the  force  5,  does  it  alfo  aft  on  the  particle  c  with  the 
force  2,5,  on  the  particle  d  with  the  force  1,667,  ^^^^ 
particle  e  with  the  force  ^',25,  on  the  particle/  with  the 
force  I,  on  the  particle^  with  the  force  0,8333, 

Sir  Ifaac  Newton  Ihows  in  the  plaineft  manner,  that 
this  is  by  no,  means  the  cafe  ;  for  if  this  were  the  cafe, 
he  makes  it  appear  that  the  fenfible  phenomena  of  con- 
denfation  would  be  totally  different  from  what  we  ob- 
ferve.  The  force  neceffary  for  a  quadruple  condenfa- 
tion  would  be  eight  times  greater,  and  for  a  nonuple 
condenfation  the  force  muit  be  2  7  ttmes  greater.  Two 
ipheres  filled  with  condenfed  air  muft  repel  each  other, 
and  two  fpheres  containing  air  that  is  rarer  than  the 
furrounding  ;ur  muft  attraft  each  ather,  &c.  &c.  All 
this  will  appear  very  clearly,  by  applying  to  air  the  rea- 
foning  which  Sir  Ifaac  Newton  has  emplayed  in  dedu- 
cing the  fenfible  law  of  mutual  tendency  of  two  fpheres, 
■which  confift  of  particles  attrafting  each  other  with 
forces  proportional  to  the  fquare  of  the  diftance  in- 
verfely. 

If  we  could  fvippofe  that  the  particles  of  air  repelled 
each  other  vnt\\  invariable  forces  at  all  diftances  within 
fome  fmall  and  infenfible  limit,  this  would  produce  a 
eompreffibility  and  elafticity  fimilar  to  v/hat  v/e  obferve. 
For  if  we  confider  a  row  of  particles,  within  this  limit, 
as  compreffed  by  an  external  force  applied  to  the  twa 
extremities,  the  aftion  of  the  v/hole  row  on  the  extreme 
points  would  be  proportional  to  the  number  of  particles, 
that  is,  to  their  diftance  inverfely  and  ta  their  denfity  : 
and  a  number  of  fuch  parcels,  ranged  in  a  ftraight  line, 
would  conftitute  a  row,  of  any  fenfible  magnitude  ha- 
ving the  fante  law  of  compreffion.  But  this  law  of 
rorpufcular  force  is  unlike  every  thing  we  obferve  ia 
natm-e,  and  to  the  lall  degree  improbable. 
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We  muft  therefore  continue  the  limitatlmi  ef  this  mu-  Height  of 
tual  repulfion  of  the  particles  of  air,  and  be  contented  Atmo. 
for  the  prefent  with  having  eftablifhed  it  as  an  experi-  j 
mental  faft,  that  tht  adjoining  particles  of  air  are  kept  aig 
afunder  by  forces  inverfely  proportional  to  their  dif- 
tances; or  perhaps  it  is  better  to  abide  by  the  fenfible 
law,  that  the  dgnJiLy  of  air  is  praportionoi  to  the  cmnprejftng 
force.    This  law  is  abundantly  ftifficient  for  explaining 
all  the  fubovdinate  pheiromena,  and  for  giving  us  a  com- 
plete knowledge  of  the  mechanical  conftitution  of  our 
atmofplicre. 

_  And,  in  the  firft  place,  this  view  of  the  comprefli-  The  heieht 
bility  of  the  air  muft  give  us  a  very  different  notion  of    'he  ah- 
the  height  of  the  atmofphere  from  what  we  deduced  oa  '"''emga- 
a  former  occafion  from  our  experiments.    It  is  found,  confidermff 
that  when  the  air  is  of  the  temperature  32''  of  Fab- its  com  pie  f- 
renheit's  thermometer,  and  the  mercury  in  the  barome- ii^i^iy, '5<.>-^ 
ter  ftands  at  30  inches,  it  will  defcend  one-tenth  of  an 
inch  if  we  take  it  to  a  place  §7  feet  liigher.  Therefore, 
if  the  air  were  equally  denfe  and  heavy  throughout,  the 
height  of  the  atmofjihere  v/ould  be  30X10X87  feet, 
or  5  miles  and  100  yards.    But  the  loofe  reafoning 
adduced  on  that  occafion  was  enough  to  fhow  us  that 
it  muft  be  much  higher ;  becaufe  every  ftratum  as  w  e 
afcend  muft  be  fucceffively  rarer  as  it  is  leis  compreffed 
by  incumbent  . weight.    Not  knowing  to  what  degree 
air  expajided  when  the  compreliion  was  diminifhed,  we 
could  not  tell  the  fucceffive  diminutions  of  denfity  and 
confequent  augmentation  of  bulk  and  height ;  we  coidd 
only  fay,  that  fev«ral  atmpfpheric  appearances  indicated 
a  much  greater  height.    Clouds  have  been  feen  much 
higher  ;  but  the  phenomerion  of  the  twilight  is  the  moft 
convincing  proof  of  this.    There  is  no  doubt  that  ths- 
vifibility  of  the  fliy  or  air  is  owing  to  its  want  of  per- 
feft  tranfparency,  each  particle  (whether  of  matter  pure- 
ly aerial  or  heterogeneoua.)  refiefting  a  little  light. 

Let  b  (fig.  54.)  be  the  laft  ^  ardcle  of  illununated  air  i%o 
which  can  be  feen  in  the  horizon  by  a  fpeftator  at  A.  I'late 
This  muft  be  illuminated  by  a  ray  SD  b,_  touching  the  CCCCIV, 
earth's  furfaee  at  fome  point  D.    Now  it  is  a  known 
faft,  that  the  degree  of  illumination  called  ttviltght  is 
perceived  when  the  fun  is  \  8""  below  the  horizon  of  the 
fpeftator,  that  is,  when  the  angle  E  ^  S  or  ACD  ia  1 8 
degrees;  therefore  /•  C  is  the  fecaut  of  9  degrees  (it  is 
lefs,  viz.  about  8  -'  degrees,  on  account  of  refraftion). 
We  know  the  earth's  radius  to  be  about  3970  miles: 
hence  we  conclude  b'&  to  be  about  45  mdes  ;  nay,  a 
veiy  fenfible  illumination  is  perceptible  much  farther 
from  the  fun's  place  than  this,  perhaps  twice  as  far,  and 
the  air  is  fufficiently  denfe  for  refleftung  a  fenfible  light 
at  the  height  of  nearly  200  miles. 

We  hav.e  now  feen  that  air  is  prodigioufly  expanfible.  Expeii«i«i& 
None  of  our  experiments  have  diftinftly  fhowu  us  any  '^'^'^s  li- 
hmit.    But  it  does  not  follow  that  it  is  expanfible  with."?'^,'°  ^"^^ 
out  end;  nor  is  this  at  all  likely.    It  is  much  more f/bu^'j^/'*"'' 
probable  that  there  is  a  certain  diftance  of  the  parts  in 
which  they  no  longer  repel  each  other ;  and  this  would 
be  the  diftance  at  which  they  would  arrange  themfelves 
if  they  were  not  heavy.    But  at  the  very  lummit  of  the 
atmofphere  they  will  be  a  very  fmaU  matter  nearer  to 
each  other,  on  account  of  their  gravitation  to  the  earth. 
Till  we  know  precifely  the  law  of  this  mutual  repul- 
fion, we  cmnot,  fay  what  is  the  height  of  the  atmo* 
fphere. 

But  if  the  air  be  an  elaftic  fluid  whofe  denfity  is  aU 
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ways  proportionable  to  the  cotnpreffing  force,  we  can 
tell  what  IS  its  denfity  at  any  height  above  the  furface 
of  the  earth :  and  we  can  compare  the  denfity  fo  calcu- 
lated with  the  denfity  difcovered  by  obfervatiori :  for 
this  laft  is  meafured  by  the  height  at  which  it  fupports 
mercury  in  the  barometer.  This  is  the  direft  meafure 
of  the  prefTure  of  the  external  air  ;  and  as  we  know  the 
law  of  gravitation,  we  can  tell  what  would  be  the  pref- 
fure  of  air  having  the  calculated  denfity  in  all  its 
parts. 

Let  us  therefore  fuppofe  a  prifmatic  or  cylindric  co- 
lumn of  air  reaching  to  the  top  df  the  atmofphere. 
Let  this  be  divided  into  an  indefinite  number  of  ftrata 
of  very  fmall  and  equal  depths  or  thicknefs ;  and  let 
us,  for  greater  fimplicity,  fuppofe  at  firft  that  a  particle 
of  air  is  of  the  fame  weight  at  all  diftances  from  the 
centre  of  the  earth. 

The  abfolute  weight  of  any  one  of  thefe  ftrata  will 
on  thefe  conditions  be  proportional  to  the  number  of 
particles  or  the  gravity  of  air  contained  in  it ;  and  fince 
the  depth  of  each  ftratum  is  the  fame,  this  quantity  of 
air  will  evidently  be  as  the  denfity  of  the  fi:ratum  :  but 
the  denfity  of  any  ftratum  is  as  the  compreffing  force; 
that  is,  as  the  prefTure  of  the  ftrata  above  it ;  that  is, 
as  their  weight }  that  is,  as  their  quantity  of  matter — 
therefore  the  quantity  of  air  in  each  ftratum  is  j^pro- 
portional  to  the  quantity  of  air  above  it;  but  the  quan- 
tity in  each  ftratum  is  the  difference  between  the  co«. 
lumn  incumbent  on  its  bottom  and  on  its  top  :  thefe 
differences  are  therefore  proportional  to  the  quantities 
«f  which  they  are  the  differences.  But  when  there  is  a 
feries  of  quantities  which  are  proportional  to  their  own 
differences,  both  the  quantities  and  their  differences  are 
in  continual  or  geometrical  progreffion  :  for  let  a,  ^,  c, 
fce  three  filch  quantities  that 

b  :      czza — b  :  b — then,  by  altern* 
b  :  a—^b=c  i  b — ^       and  by  compof* 
b :      a—c    t  b 
and  a',       b~b    t  c 
-therefore  the  denfities  of  thefe  ftrata  decreafe  In  a  geo- 
Tnetrlcal  progreffion  ;  that  is,  when  the  elevations  above 
the  centre  or  furface  of  the  earth  increafe,  or  their 
depths  under  the  top  of  the  atmofphere  decreafe,  ^  in  an 
arithmetical  progreffion,  the  denfities  decreafe  in  a\  geo- 
metrical progreffion. 

Let  ARQ__{fig.  55.)  reprefent  the  feftion  of  the 
earth  by  a  plane  through  its  centre  O,  and  let  m  0AM 
be  a  vertical  line,  and  AE  perpendicular  to  OA  will  be 
a  horizontal  line  through  A,  a  point  on  the  earth's 
furface.  Let  AE  be  taken  to  reprefent  the  denfity  of 
the  air  at  A  ;  and  let  DH,  parallel  to  AE,  be  taken  to 
AE  as  the  denfity  at  D  is  to  the  denfity  at  A  :  it  is 
evident,  that  if  a  logiftic  or  logarithmic  curve  EHN  be 
drawn,  having  AN  for  its  axis,  and  paffmg  through 
the  points  E  and  H,  the  denfity  of  the  air  at  any  other 
point  C,  in  this  vertical  line,  will  be  reprefented  by  CGj 
the  ordinate  to  the  curve  in  that  point :  for  it  is  the 
property  of  this  curve,  that  if  portions  AB,  AC,  AD> 
of  its  axis  be  taken  in  arithmetical  progreffion,  the  or- 
dinates  AE,  BF,  CG,  DH,  will  be  in  geometrical  pro- 
greffion. 

It  is  another  fundamental  property  of  this  curve,  that 
if  EK  or  HS  touch  the  curve  in  E  or  H,  the  fubtan- 
^*?nt  AK  or  DS  is  a  conftant  quantity. 


fphe« 


And  a  third  fundamental  property  is,  that  the  in»  Heii? 
finitely  extended  area  MAEN  is  equal'to  the  reftangle'^" 
KAEL  of  the  ordinate  and  fubtangent  ;  and,  in  like 
manner,  the  area  MDHN  is  equal  to  SDxDH,  of 
to  KAXDH  ;  confequently  the  area  lying  beyond  any 
ordinate  is  proportional  to  that  ordinate. 

Thefe  geometrical  properties  of  this  curve  are  all 
analogous  to  the  chief  circumftances  in  the  conftitution 
of  the  atmofphere,  on  the  fuppofition  of  equal  gravity. 
The  area  MCGN  reprefents  the  whole  quantity  of  ae- 
real  matter  which  is  above  C  :  for  CG  is  the  denfity 
at  C,  and  CD  is  the  thicknefs  of  the  ftratum  between  C 
and  D  ;  and  therefore  CGHD  will  be  as  the  quantity 
of  matter  or  air  in  it ;  and  in  like  manner  of  all  the 
others,  and  of  their  fums,  or  the  whole  area  MCGN  : 
and  as  each  ordinate  is  proportional  to  the  area  above 
It,  fo  each  denfity,  and  the  quantity  of  ait  in  each  ftra- 
tum, is  proportional  to  the*  quantity  of  air  above  it  i 
and  as  the  whole  area  MAEN  is  equal  to  the  redlanglc 
KAEL,  fo  the  whole  air  of  variable  denfity  above  A 
might  be  contained  in  'a  column  K A,  if,  inftead  of  be- 
ing compreffed  by  its  own  weight,  it  were  without 
weight,  and  compreffed  by  an  external  force  equal  to  the 
prefTure  of  the  air  at  the  furface  of  the  earth.  In 
this  cafe,,  it  would  be  of  the  uniform  denfity  AE,  which 
it  has  at  the  furface  of  the  earth,  making  what  we  have 
repeatedly  called  the  homogeneous  atmofphere* 

Hence  we  derive  this  important  cireumftance,  that 
the  height  of  the  homogeneous  atmofphere  is  the  fub- 
tangent of  that  curve  whofe  ordlnates  are  as  the  den- 
fities of  the  air  at  different  heights,  on  the  fuppofition 
of  equal  gravity*  This  curve  may  with  propriety  be 
called  the  atmospherical  logarithmic:  and  as  the 
different  logarlthmics  are  all  charaAerlfed  by  their  fub- 
tangents,  it-  is  of  importance  to  determine  this  one. 

It  may  be  done  by  comparing  the  denfities  of  mer- 
cury and  air.  For  a  column  of  air  of  uniform  denfity^ 
reaching  to  the  top  of  the  homogeneous  atmofphere,  is 
in  equilibrio  with  the  mercury  in  the  barometer.  Now 
it  is  found,  by  the  beft  expermients,  that  when  mer- 
cury and  air  are  of  the  temperature  32*^  of  Fahrenheit's 
thermometer,  and  the  barometer  ftands  at  30  inches,  the 
mercury  is  nearly  1 0440  times  denfer  than  air.  There- 
fore the  height  of  the  homogeneous  atmofphere  is  10440 
times  30  inches,  or  26100  feet,  or  8700  yards,  or  4350 
fathoms,  or  5  miles  wanting  1 00  yards. 

Or  it  may  be  found  by  obfervations  on  the  barome* 
ter.  It  is  found,  that  when  the  mercury  and  air  are 
of.  the  above  temperature,  and  the  barometer  on  the 
fea-fhore  ftands  at  30  inches,  if  we  carry  it  to  a  place 
884  feet  higher  it  will  fall  to  29  inches.  Now,  in  all 
logarithmic  curves  having  equal  ordinates,  the  portions 
of  the  axes  intercepted  between  the  correfponding  pairs 
of  ordlnates  are  proportional  to  the  fubtangents.  And 
the  fubtangents  of  the  curve  belonging  to  our  common 
tables  is  0,4342945,  and  the  difference  of  the  loga- 
rithms of  30  and  29  (which  is  the  portion  of  the 
axis  intercepted  between  the  ordinates  30  and  29),  or 
0>oi472:^3,  is  to  0,4342945  as  883  is  to  26o58fcet,  or 
8686yards,or4343fathoms,or5mIleswantIng  1  i4yards. 
This  determination  is  1 4  yards  lefs  than  the  other,  and 
it  is  uncertain  which  is  the  moft  exaft.  It  is  extremely 
difficult  to  meafure  the  refpeftive  denfities  of  mercury 
and  air ;  and  in  meafuring  the  elevation  which  pro^ 
8        .  duces 
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It  r.f  duces  a  fall  of  one  Inch  in  the  barometer,  an  error  of 
'-  -^^  of  an  inch  would  produce  all  the  difference.  We 
prefer  the  laftj  as  depending  on  fewer  circumftancca. 

]3ut  all  this  inveftigation  proceeds  on  the  fuppolition 
of  equal  gravity,  whereas  we  know  that  the  weight  of 
a  particle  of  air  decreafcs  as  the  fc[uare  of  its  dillance 
from  the  centre  of  the  earth  increafes.  In  order,  then- 
fore,  that  a  fuperior  llratum  may  produce  an  equal  prcf' 
fure  at  the  furface  of  the  earth,  it  mull  be  denfer,  be- 
caufe  a  particle  of  it  gravitates  lefs.  The  denflty, 
therefore,  at  equal  elevations,  mull  be  greater  than  on 
the  fuppofition  of  equal  gravity,  and  tht  law  of  dimi- 
nution of  denfity  muft  be  different. 

Make    OD:OA  =  OA:0^ 
OC  :  OA  =  OA  :  O  ; 
OB  :  OA  =  OA  :  O',  Sec, 
.   fo  that  OJ,  Of,  Oh,  OA,  may  be  reciprocals  to  OD, 
OC,  OB,  OA;  and  through  the  points  A,  h,  c,  d,  draw 
the  perpendiculars  AE,  bj,  cy,        making  them  pro- 
portional to  the  denfitles  in  A,  B,  C,  D  :  and  let  us 
fuppofe  CD  to  be  exceedingly  fmall,  fo  that  the  den- 
fity may  be  fuppofed  unifonn  through  the  whole  itra- 
tmn.    Thus  we  have 

ODXOfi=OA%  rrOCxOr 
and    O.- :  0,V=OD  :  OC; 
and    Or  :  O/.-  O  i-OD  :  OD  -OC, 

or    Or  :  r^=OD  :  DC  ; 
and    rj  :  CD-Or  :  OD  ; 
or,  becaufe  OC  and  OD  are  ultimately  in  the  ratio  of 
equality,  we  have 

cd  :  CD  -  O  f  :  0C=  OA'  :  0C% 

OA'       ,     ,  OA' 
and  f  fl-CDX-Q^r*         cdXcg:=z  CD  XcgX  qqI  5 

OA' . 

but  CD  X  cgX  ^j^j  is  a«  the  prefTure  at  C  anfuig  from 

the  abfolute  weight  of  the  ftratiun  CD.  For  this 
weight  is  as  the  bulk,  as  the  denlity,  and  as  the  gra- 
vitation of  each  particle  jointly.  Now  CD  expreffes 

OA* 

the  bulk,  eg  the  denfity,  and  qq7         gravitation  of 

each  particle.  Therefore,  c  dXcg  is  as  the  preffiire  on 
C  arifmg  from  the  weight  of  the  ftratiim  DC  ;  but 
cdXcg  is  evidently  tlie  element  of  the  curvilineal  area 
.  AmnY.,  formed  by  the  curve  Y^fghn  and  the  ordinates 
AE,  hj\  eg,  ah,  &c.  mr.  Therefore  the  fum  of  all  the 
elements,  fiich  as  cdhg,  that  is,  the  area  cmng  below 
eg,  will  be  as  the  nvhole  prefTure  on  C,  arifmg  from  the 
gravitation  of  all  the  air  above  it ;  but,  by  the  nature 
of  air,  this  whole  preflure  is  as  the  denlity  which  it 
produces,  that  is,  as  eg.  Therefore  the  curve  E^n  is 
of  fuch  a  nature  that  the  area  lying  below  or  beyond 
any  ordinate  eg  is  proportional  to  that  ordinate.  This 
is  the  property  of  the  logarithmic  curve,  and  E^«  is  a 
logarithmic  curve. 

'  But  farther,  this  curve  is  the  fame  with  EGN.  For 
let  B  continually  approach  to  A,  and  ultimately  coin- 
■  cide  with  it.  It  is  evident  that  the  ultimate  ratio  of 
BA  to  A^,  and  of  BF  to  hf,  is  that  of  equality;  and  if 
EFK,  E/i,  be  drawn,  they  will  contain  equal  angles 
with  the  ordinate  AE,  and  will  cut  off  equal  fubtan- 
gentsAK,  A/f.  The  curves  EGN,  E^n  ar^  therefore 
the  fame,  but  in  oppofite  pofitions. 

Lallly,  if  OA,  Oh,  O  ,  Od,  Sec.  be  taken  in  arith- 
metical progreijion  decreafmg,  their  recipi'ocalsOA,OB, 
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OC,  OD,  &c.  will  be  in  hannomcal  progrclTion  incrca-  Height 
fmg,  as  is  well  known:  but,  from  the  nature  of  the  '^'^  f^^'^'^"' 
logarithmic  curve,  when  OA,  Oh,  Or,  Od,  &c.  are  in  ..  1^^"^'  / 
arithmetical  progrefTion,  the  ordinates  AE,  hf,  eg,  dh. 
Sec.  are  in  geoinetrical  progreffion.    Therefore  when 
OA,  OB,  OC,  OD,  &c.  are  in  harmonical  progreliion, 
the  denfities  of  the  air  at  A,  B,  C,  D,  &c.  are  in  geo- 
metrical progrefiion  ;  and  thus  may  the  denfity  of  the 
air  at  all  elevations  be  difcovered.    Thus  to  find  the 
denfity  of  the  air  at  K  the  top  of  the  homogeneous  at- 
mofphere,  make  OK  :  OA~OA  :  OL,  and  draw  the 
ordinate  LT,  LT  is  the  denfity  at  K. 

The  celebrated  Dr  Halley  was  the  firfl  whoobferved 
the  relation  between  the  denfity  of  the  air  and  the  or- 
dinates of  the  logarithmic  curve,  or  common  loga- 
rltlims.  This  he  did  on  the  fuppofition  of  equal  gra- 
vity ;  and  his  difcovcry  is  acknowledged  by  Sir  Ifaa(i 
Newton  in  Prindfy.n.  prol).  22.  fchol.  Halley's  differ- 
tation  on  the  fubjeft  is  in  n'^185  of  the  Phil.  Tranf. 
Newton,  Avith  his  ufiuil  fagacity,  extended  the  fame  rela- 
tion to  the  true  ftate  of  the  cafe,  where  gravity  is  as 
the  fquarc  of  tlie  dlilance  inverfely ;  and  fhowed  that 
when  the  diflances  from  the  earth's  centre  are  in  har- 
monic progrefiion,  the  denfities  are  in  geometric  pro- 
grefTion. He  feov\'s  indeed,  in  general,  what  progreffion 
or  the  diilance,  on  any  fuppofition  of  gravity,  will 
produce  a  geometrical  progreffion  of  the  denfities,  fo 
as  to  obtain  a  fet  of  lines  OA,  O^,  Or,  Od,  Sic.  which 
will  be  logarithms  of  the  denfities.  The  fubjeft  was 
afterwards  treated  in  a  more  familiar  manner  by  Cotes 
in  his  H\dro(l.  LeEl,  and  in  his  Harmonia  Alenfurarum  ; 
alfo  by  Dr  Brooke  Taylor,  Meth.  Inerement;  Wolf  in  his 
Acrometr'in  ;  Herman  in  his  Pkoronomia  ;  &c.  fi:c.  and 
lately  by  Horfley,  Phil.  Tranf.  torn.  Ixiv. 

An  important  corollary  is  deducibls  from  thefe  prln-The  afr  Ka» 
ciples,  viz.  that  the  air  has  a  finite  denfity  at  an  in-afiflite 
finite  diftance  from  the  centre  of  the  earth,  namely,  denfity  at 
fuch  as  will  be  reprefented  by  the  ordinate  OP  drawn  ^^-^^^^^ 
through  the  centre.    It  may  be  objecled  to  this  con- f.^j^ 
ciulion,  that  it  would  infer  an  infinity  of  matter  in  the  centre  of 
unlverfe,  and  that  it  is  inconfiftent  with  the  phenome- the  earth, 
na  of  the  planetary  motions,  which  appear  to  be  per- 
formed in  a  fpace  void  of  all  refiftance,  and  therefore 
of  all  matter.    But  this  fluid  mull  be  fo  rare  at  great 
difi:ances,that  the  refillaiice  will  be  infenfible,even  though 
the  retardation  occafioned  by  it  has  been  accumulated 
for  ages.    Even  at  the  ver)""  moderate  diftance  of  500 
miles,  the  rarity  is  fo  great  that  a  cubic  inch  of  com- 
mon air  expanded  to  that  degree  would  occupy  a  fphere 
equal  to  the  orbit  of  Saturn ;  and  the  wh»le  retardation 
which  this  planet  would  fuftain  after  fome  millions  of 
years  would  not  exceed  what  would  be  occafioned  by 
its  meeting  one  bit  of  matter  of  half  a  grain  weight. 

This  being  the  cafe,  it  is  not  unreafonable  to  fuppofe 
the  vifible  unlverfe  occupied  by  air,  which,  by  its  gra- 
vitation, will  accumulate  itfelf  round  every  body  in  it, 
in  a  proportion  depending  on  their  quantities  of  matter, 
the  larger  bodies  attratting  more  of  it  than  the  fmaller 
ones,  and  thus  forming  an  atmofphere  about  each.  And 
many  appearances  warrant  this  fuppofition..  Jupiter, 
Mars,  Saturn,  and  Venus,  are  evidently  furroundcd  by 
atmofpheres.  The  conftitution  of  thefe  atmofpheres 
may  difl'er  txceedlugly  from  other  caufes.  If  the  pla- 
net has  nothing  on  its  furface  which  can  be  diflblved 
Q._.  by 
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by  the  air  or  volatllifed  by  heat,  the  atmofphere  will 
be  continually  clear  and  tranfparent,  like  that  of  the 
moon. 

Mars  has  an  atmofphere  which  appears  precifely  like 
our  own,  carrying  clouds^  or  depofiting  fnows  :  for 
when,  by  the  obliquity  of  his  axis  to  the  plane  of  his 
ecliptic,  he  turns  his  north  pole  towards  the  fun,  it  is 
obferved  to  be  occupied  by  a  broad  white  fpot.  As 
the  fummer  of  that  region  advances,  this  fpot  gradually 
waftcs,  and  fomctimes  vaniflies,  and  then  the  fouth  pole 
comes  in  fight,  furrounded  in  like  manner  with  a  white 
fpot,  which  undergoes  fimilar  changes.  This  is  pre- 
cifely the  appearance  which  the  fnowy  circumpolar  re- 
gions of  this  eaith  will  exhibit  to  an  aftronomcr  on 
Mars.  It  may  not,  however,  be  fnow  that  we  fee  ; 
thick  clouds  will  have  the  fame  appearances. 

The  atmofphere  of  the  planet  Jupiter  is  alfo  very 
fimilar  to  our  own.  It  is  diverfified  by  ftreaks  or  belts 
parallel  to  his  equator,  which  frequently  change  their 
appearance  and  dimenfions,  in  the  fame  nfqjiner  as  thofe 
tracks  of  fimilar  flcy  which  belong  to  different  regions 
of  this  globe.  There  is  a  certain  kind  of  weather  that 
more  properly  belongs  to  a  particular  climate  than  to 
any  other.  This  is  nothing  but  a  certain  general  ftate 
of  the  atmofphere  which  is  prevalent  there,  though 
with  confiderable  variations.  This  mull  appear  to  a 
fpeftator  in  the  moon  like  a  ftreak  fpread  over  that 
elimate,  diftlnguiOiing  it  from  others.  But  the  molt 
remarkable  fimilarity  is  in  the  motion  of  the  clouds  on 
Jupiter.  They  have  plainly  a  motion  from  eaft  to  weft 
relative  to  the  body  of  the  planet  :  for  there  is  a  re- 
markable fpot  on  the  furface  of  the  planet,  which  is 
obferved  to  turn  round  the  axis  in  9h.  51'  16"  ;  and 
there  frequently  appear  variable  and  perifliing  fpots  in 
the  belts,  which  fometimes  laft  for  feveral  revolutions. 
Thefe  are  obferved  to  circulate  in  9.  55.  05.  Thefe 
numbers  are  the  refults  of  a  long  feries  of  obfervations 
by  Dr  Herfchcl.  This  plainly  indicates  a  general  cur- 
rent of  the  clouds  weftward,  precifely  fimilar  to  what 
a  fpedlator  in  the  moon  muft  obferve  in  our  atmofphere 
arifing  from  the  trade-winds.  Mr  Schroeter  has  made 
the  atmofphere  of  Jupiter  a  ftudy  for  many  years  ;  and 
deduces  from  his  obfervations  that  the  motion  of  the  va- 
riable fpots  is  fubjeft  to  great  variations,  but  is  always 
ftom  eaft  to  weft.    This  indicates  variable  winds. 

The  atmofphere  of  Venus  appears  alfo  to  be  like 
otirs,  loaded  with  vapours,  and  in  a  ftate  of  continual 
change  of  abforption  and  precipitation.  About  the 
middle  of  laft  centuiy  the  furface  of  Venus  was  pretty 
diftinftly  feeif  for  many  years  chequered  with  irregular 
fpots,  which  are  defcribed  by  Carapani,  Bianchini,  and 
other  aftronomers  in  the  fouth  of  Europe,  and  alfo  by 
Caffini  at  Pai'is,  and  Hooke  and  Townley  in  England. 
But  the  fpots  became  gradually  more  faint  and  indi- 
ftinft;  and,  for  near  a  century,  have  difappeared.  The 
whole  furface  appears  now  of  one  uniform  brilliant 
white.  The  atmofphere  is  probably  filled  with  a  refleft- 
jng  vapour,  thinly  diffufed  through  it,  like  water  faint- 
ly tinged  with  milk.  A  great  depth  of  this  muft  ap- 
pear as  wbite  as  a  fmall  depth  of  milk  itfelf ;  and  it 
appears  to  be  of  a  very  great  depth,  and  to  be  refrac- 
tive like  our  air.  For  Dr  Herfchel  has  obferved,  by 
the  help  of  his  fine  telefcopes,  that  the  illuminated 
part  of  Venus  is  confiderably  more  than  a  hemifphere, 
apd  tha.t  the  light  dies  gradually  away  to  the  bounding 


margin.    This  is  the  very  appearance  that  the  earth  Atmp: 
would  make  if  furnifhed  with  fuch  an  atmofphere.  The  /^''^''i 
boundary  of  illumination  would  have  a  penumbra  reach-''  Plan^ 
ing  about  nine  degrees  beyond  it.    If  this  be  the  con-  &c. 
ftitution  of  the  atmofphere  of  Venus,  flie  may  be  inha-  — v— 
bited  by  beings  like  ourfelves.    They  would  not  be 
dazzled  by  the  intolerable  fplendor  of  a  fun  four  times 
as  big  and  as  bright,  and  fixteen  times  more  glaring, 
than  ours;  for  they  would  feldom  or  never  fee  him,  but 
inftead  of  him  an  uniformly  bright  and  white  flcy.  They 
would  probably  never  fee  a  ftar  or  planet,  unlefs  the 
dog-ftar  and  Mercury  ;  and  perhaps  the  earth  might 
pierce  through  the  bright  haze  which  furrounds  their 
planet.    For  the  fame  reafon  the  inhabitants  would  not 
perhaps  be  incommoded  by  the  fun's  heat.    It  is  in- 
deed a  very  queftionable  thing,  whetjier  the  fun  would 
caufe  any  heat,  even  here,  if  it  were  not  for  the  che- 
mical adtion  of  his  rays  on  our  air.    This  is  rendered 
not  improbable  by  the  intenfe  cold  felt  on  the  tops  of 
the  higheft  mountains,  in  the  cleareft  air,  and  even  un- 
der a  vertical  fun  in  thtf  torrid  zone.  ^ 

The  atmofphere  of  comets  feems  of  a  nature  totally  And 
different.  This  feems  to  be  of  inconceivable  rarity, 
even  when  it  reflefts  a  very  fenfible  light.  The  tail  is 
always  turned  nearly  away  from  the  fun.  It  is  thought 
that  this  is  by  the  impulfe  of  the  folar  rays.  If  this 
be  the  cafe,  we  think  it  might  be  difcovered  by  the 
aberration  and  the  refraftlon  of  the  light  by  which  we 
-fee  the  tail:  for  this  hght  muft  come  to  our  eye  with 
a  much  fmaller  velocity  than  the  fun's  light,  if  it  be 
refleded  by  repulfive  or  elaftic  forces,  which  there  is 
every  reafon  in  the  world  to  believe^ ;  and  therefore  the 
velocity  of  the  reflefted  light  will  be  diminifhed  by  all  the 
velocity  communicated  to  the  reflefting  particles.  This  is 
almoft  inconceivably  great.  The  comet  of  1680  went  half 
round  the  fun  in  ten  hours,  and  had  a  tail  at  leaft  a 
hundred  millions  of  miles  long,  which  turned  round  at 
the  fame  time,  keeping  nearly  in  the  direftion  oppofite 
to  the  fun.  The  velocity  neceffary  for  this  is  prodi- 
gious, approaching  to  that  of  light.  And  perhaps  the 
tail  extends  much  farther  than  we  fee  it,  but  is  vi- 
fible  only  as  far  as  the  velocity  with  which  its  particles 
recede  from  the  fun  is  lefs  than  a  certain  quantity, 
nam.ely,  what  would  leave  a  fufficient  velocity  for  the 
reflefled  light  to  enable  it  to  affeft  our  eyes.  And  it 
may  be  demonftrated,  that  although  the  real  form  of 
the  vifible  tail  is  concave  on  the  anterior  fide  to  which 
the  comet  is  moving,  it  may  appear  convex  on  that 
fide,  in  confequence  of  the  very  great  aberration  of  the 
light  by  which  the  remote  parts  are  feen.  All  this 
may  be  difcovered  by  properly  contrived  obfervations  ; 
and  the  conjefture  merits  attention.  But  of  this  di- 
greffion  there  is  enough';  and  we  return  to  our  fubjed, 
the  conftitution  of  oiir  air, 

We  have  fhown  how  to  determine  a  priori  the  denfity  "^^^ 
of  the  air  at  different  elevations  above  the  furface  of  the  "n'^^j^;) 
earth.    But  the  denfities  may  be  difcovered  in  all  accef- jfeightj 
fible  elevations  by  experiments ;  namely,  by  obferving 
the  heights  of  the  mercury  in  the  barometer.    This  is  a 
dired  meafure  of  the  preffure  of  the  incumbent  atmo- 
fphere ;  and  this  is  proportional  to  the  denfity  which  it 
produces. 

Therefore,  by  means  of  the  relation  fubfifting  between  240 
the  denfities  and  the  elevations,  we  can  difcover  the  ele- 
vations by  obfervations  made  on  the  denfities  by  means 

■  2  of 
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of  the  barometer  ;  and  thus  we  may  meafure  elevations 
by  means  of  the  barometer ;  and,  with  very  httle 
trouble,  take  the  level  of  any  extenlive  track  of  country. 
Of -this  we  have  an  illuftrious  example  in  the  feftion 
which  the  Abbe  Chappe  D'Auteroche  has  given  of  the 
•whole  country  between  Breft  and  Ekaterinenburgh  in 
Siberia.  This  is  a  fubjeft  which  deferves  a  minute  con- 
fideration  :  we  fhall  therefore  prefent  it  under  a  very 
fimple  and  familiar  form ;  and  trace  the  method  through 
its  various  fteps  of  improvement  byDe  Luc,  Roy,Shuck- 
bourgh,  &c. 

We  have  already  obferved  oftener  than  once,  that  if 
its  the  mercury  in  the  barometer  ftands  at  30  inches,  and  if 
the  air  and  mercury  be  of  the  temperature  32''*  in  Fah- 
renheit's thermometer,  a  column  of  air  87  feet  thick 
-  has  the  fame  weight  with  a  column  of  mercury  ~  of  an 
inch  thick.  Therefore,  if  we  caiTy  the  barometer  to  a 
higher  place,  fo  that  the  mercury  finks  to  29.9,  we  have 
afcended  87  feet.  Now,  fuppofe  we  carry  it  ftill  higher, 
and  that  the  mercury  ftands  at  29.8  ;  it  is  required  to 
know  what  height  we  have  now  got  to  ?  We  have  evi- 
dently afcended  through  another  ttratum  of  equal  weight 
with  the  former :  but  it  muft  be  of  greater  thicknefs, 
becaufe  the  air  in  it  is  rarer,  being  lefs  comprefTed.  We 
may  call  the  denfity  of  the  firft  ftratum  300,  meafuring 
the  denfity  by  the  number  of  tenths  of  an  inch  of  mercu- 
ry which  its  elafticity  proportional  to  its  denfity  enables 
it  to  fupport.  For  the  fame  reafon,  the  denfity  of  the 
fecond  ftratum  muft  be  299:  but  when  the  weights  are 
equal,  the  bulks  are  inverfely  as  the  denfities  ;  and  when 
the  bafes  of  the  ftrata  are  equal,  the  bulks  are  as  the 
thickneffes.  Therefore,  to  obtain  the  thicknefs  of  this 
fecond  ftratum,  fay  299:3001^87:87,29;  and  this  fourth 
term  is  the  thicknefs  of  the  fecond  ftratum,  and  we  have 
afcended  in  all  174,29  feet.  In  like  manner  we  may  rife 
till  the  barometer  fhows  the  denfity  to  be  298 ;  then  fay, 
298:30=87:87,584  for  the  thicknefs  of  the  third 
ftratum,  and  261,875  or  261-5- for  the  whole  afcent ; 
and  we  may  proceed  in  the  fame  way  for  any  num- 
ber of  mercurial  heights,  and  make  a  table  of  the  corre- 
fponding  elements  as  follows  :  where  the  firft  column  is 
the  height  of  the  mercury  in  the  barometer,  the  fecond 
column  is  the  thicknefs  of  the  ftratum,  or  the  elevation 
above  the  preceding  ftation  ;  and  the  third  column  is 
the  whole  elevation  above  the  firft  ftation. 
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ftation  the  mercurial  height  w^as  29,8,  and  that  at  the  Tal^'ng 


Bar. 

Strat. 

Elev. 

3^ 

00,000 

00,000 

29,9 

87,000 

87, coo 

29,8 

87,291 

i74,29r 

29.7 

87,^84. 

261,875 

29,6 

87,879 

349^754 

88,176 

437*930 

29»4 

88,475 

526,405 

29>3 

88,776 

6i"5,i8i 

29,2 

89,079. 

704,260 

29,1 

89,.^84 

793*644 

29 

89,691 

883,335 

Having  done  this,  we  can  now  meafure  any  elevation 
w  ithin  the  limits  of  our  table,  in  this  manner. 

Obferve  the  barometer  at  the  lower  and  at  the  upper 
ftations,  and  write  down  the  correfponding  elevations. 
Subtraft  the  one  from  the  other,  and  the  Vemainder  is 
Hit  height  required.    Thus  fuppofe  that  at  the  lower 


upper  ftation  it  was  29,1. 

29,1  79^^44 
29,8  i74'29i 

619,353  =:Elevation. 
We  may  do  the  fame  thing  with  tolerable  accuracy 
without  the  table,  by  taking  the  medium  m  of  the  mei-- 
curial  heights,  and  their  difference  d  in  tenths  of  an  inch ; 
and  then  fay,  as  m  to-^oo,  fo  is  Sfd  to  the  height  requi- 
300X87^i      26100^^  .  . 

.     Thus,   in  the 


heights. 


red  h 


foregoing  example,'?n  is  294,5,  and  d  is  =7  ;  and  there- 

7X26100  .     ,  , 

tore  b  — — ^ —  =620,4,  differmg  only  oae  foot  from 

the  former  value. 

Either  of  thefe  methods  is  fufficiently  accurate  for 
moft  purpofes,  and  even  in  very  great  elevations  will 
not  produce  any  error  of  confequence  :  the  whole  error 
of  the  elevation  883  feet  4  inches,  which  is  the  extent  of 
the  above  table,  is  only  ^  of  an  inch. 

But  we  need  not  confine  oUrfelves  to  methods  of  ap- 
proximation, when  we  have  an  accurate  and  fcientiric 
method  that  is  equally  eafy.  We  have  feen  that,  upon 
the  fiippofition  of  equal  gravity,  the  denfities' of  the  air 
are  as  the  ordinates  of  a  logarithmic  .curve,  having  the 
line  of  elevations  for  its  axis.  We  have  alfo  feen  that, 
in  the  true  theory  of  gravity,  if  the  diftances  from  the 
centre  of  the  earth  increafe  in  a  harmonic  progreffion,  the: 
logarithm  of  the  denfities  will  decreafe  in  an  arithmeti- 
cal progrefiion  ;  but  if  the  greateft  elevation  above  the 
furface  be  but  a  few  miles,  this  harmonic  progreffion 
will  hardly  diff'er  from  an  arithmetical  ©ne.  Thus,  if 
A^,  Ac,  A.d,  are  1 ,  2,  and  3  miles,  we  fliail  find  that 
the  correfponding  elevations  AB,  AC,  AD  are  fenfibly 
in  arithmetical  progreffion  alfo :  for  the  earth's  radius 
AC  is  nearly  4000  miles.    Hence  it  plainly  fellows, 

that  BC— AB  is  ,  or  -7—  of  a  mile, 

4030X4001       16c  04000  * 

or  J~^of  an  inch;  a  quantity  quite  infignificant.  We 

may  therefore  affirm  without  hcfitation,  that  in  all  ac- 
ceffible  places,  the  elevations  increafe  in  an  arithmetical 
progreffion,  while  the  denfities  decreafe  in  a  geometrical 
progreffion.  Therefore  the  ordinates  are  proportional 
to  the  numbers  which  are  taken  to  meafure  the  denfities, 
and  the  portions  of  the  axis  are  proportional  to  the  lo-, 
garithms  of  thefe  numbers.  It  follows,  therefore,  that 
we  may  take  fuch  a  fcale  for  meafuring  the  denfiticsi 
that  the  logarithms  of  the  numbers  of  this  fcale  fl\all  be 
the  veiy  portions  of  the  axis  ;  that  is,  of  the  verticcil  line 
in  feet,  yards,  fathoms,  or  what  meafure  we  pleafe  :  and 
we  may,  on  the  other  hand,  choofe  fuch  a  fcale  for  mea- 
furing our  elevations,  that  the  logarithms  of  our  fcale  of 
denfities  ihall  be  parts  of  this  fcale  of  elevations  ;  and  wc 
may  find  either  of  thefe  fcales  fcientifically.  For  it  is  a 
known  property  of  the  logarithmic  curves,  that  when  the 
ordinates  are  the  fame,  the  intercepted  jwrtions  of  the 
abfciflce  are  proportional  to  tlicir  fubtangents.  Now  we 
know  the  fubtangent  of  the  atmofpherical  logarithmic  : 
it  Is  the  height  of  the  homogeneous  atmofphere  in  any 
meafure  we  pleafe,  fuppoie  fathoms:  we  find  this  height 
by  comparing  the  gravities  of  air  and  mercury,  wheA 
Q_2  botk 


«43 
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Barometer,  botli  are  of  feme  determined  derifity.  Thus,  in  the 
temperature  of  3  2  *  of  Fahrenheit's  thermometer,  when 
the  barometer  ftands  at  30  inches,  it  is  known  (by  many 
experiments)  that  mercury  is  10423,068  times  heavier 
than  air;  therefore  the  height  of  the  balancing  cohimn 
of  homogeneous  air  win  be  10423,068  times  inches; 
that  is,  4342,94  9  Enghfh  fathoms.  Again,  it  is  known 
that  the  fubtangent  of  our  common  logarithmic  tables, 
where  i  is  the  logarithm  of  the  number  10, is  0,4^42945. 
Therefore  the  number  0,4342949  is  to  the  difference 
D  of  the  logarithms  of  any  two  barometric  heights  as 
4342,94  c  fathoms  are  to  the  fathoms  F  contained  in 
the  portion  of  the  axis  of  the  atmofpherical  logarith- 
mic, v/hich  is  intercepted  between  the  ordinates  equal 
to  thefe  barometrical  heights;  or  that  0,4342941;  :  D 
-434^-»945  =  F>.  ^"'i  0,4342,945  :  4342,945  -D  :  F  ; 
but  0,4:^42945  is  the  ten-thoufandth  part  of  4742,945, 
and  therefore  D  is  the  ten-thoufandth  part  of  F. 
«44  And  thus  it  happens,  by  mere  chance,  that  the  loga- 

rithms of  the  denfities,  meafured  by  the  inches  of  mer- 
cury which  their  elallicity  fupports  in  the  barometer, 
are  jull  the  ten-thoufandth  part  of  the  fathoms  con- 
tained in  the  correfponding  portions  of  the  axis  of  the 
atmofpherical  logarithmic.  Therefore,  if  we  multiply 
our  common  logarithms  by  loooc ,  they  wiU  exprefs  the 
fathoms  of  the  axis  of  the  atmofpherical  logarithmic ;  no- 
thing is  more  eafily  done.  Our  logarithms  contain  what 
is  called  the  index  or  charafterillic,  which  is  an  integer 
and  a  number  of  decimal  places.  Let  us  jull  remove 
the  integer-place  four  figures  to  the  right  hand :  thus 
the  logarithm  of  60  is  1.7781513,  which  is  one  integer 
7781913 

-    Multiply  this  by  10,000,  and  we  ob- 
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and 


tarn 


lOOOOCOO 

513 


I778r»5i3'  or  17781  - 
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The  prailical  application  of  all  this  reafoning  is  ob- 
vious and  eafy :  obferve  the  heights  of  the  mercury  in 
the  barometer  at  the  upper  and  lower  ftations  in  inches 
and  decimals ;  take  the  logarithms  of  thefe,  and  fub- 
tra£t  the  one  from  the  other :  the  difference  between 
them,  (accounting  the  four  firft  decimal  figures  as  inte- 
gers) is  the  difference  of  elevation  of  fathoms. 

Example. 

Merc.  Height  at  the  lower  ftation  29,8     1.4742 163 
upper  ftation  29,1  1.46J8930 


!Diff.  of  Log.  Xioooo 
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or  loq  fathoms  and 
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1000  *  fathom,  which  is  619,392 
feet,  or  6 1 9  feet  4I  inches ;  differing  from  the  approxi- 
mated value  formerly  found  about  4  an  inch. 

Such  is  the  general  nature  of  the  barometric  meafare- 
ment  of  heights  firft  fuggefted  by  Dr  Halley ;  and  it  has 
meafur  njr  been  verified  by  numberlefs  eomparifons  of  the  heights 
heights  calculated  in  this  way  with  the  fame  height  meafured 
geometrically.  It  was  indeed  in  this  way  that  the  prc- 
cife  fpeclfic  gravity  of  air  and  mercury -was  moft  accu- 
rately determined  ;  namely,  byobferving,  that  when  the 
temperature  of  air  and  mercury  was  32,  the  difference 
<if  the  logarithms  of  the  mercurial  heights  were  precife- 
ly  the  fathoms  of  elevation.  But  it  requires  many  cor- 
redicns  to  adjuH  this  method  to  the  circumllances  of 
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the  cafe ;  and  It  was  not  till  very  lately  tlmt  It  har  b'-'en 
fo  far  adjufted  to  them  as  to  become  uft^ful.  are 
chiefly  indebted  to  Mr  de  T-uc  for  the  iuiprovfmcuts. 
The  great  elevations  in  Switzerland  enabled  him  to 
make  an  immenfc  number  of  obfervsitions,  in  almoft 
every  variety  of  circumftances.  Sir  George  Shuckbourgh 
alfo  made  a  great  niunber  with  moft  accurate  iuftruments 
in  much  greater  elevations,  in  the  fame  countr)' ;  and  he 
made  many  chamber  experiments  for  detenniniug  the 
laws  of  variation  in  the  fubordinate  circumftances.  Gene- 
ral Roy  alfo  made  many  to  the  fame  purpofe.  And  to 
thefe  two  gentlemen  we  are  chiefly  obliged  for  the 
corrections  which  are  now  generally  adopted. 

It  is  eafy  to  perceive  that  the  method,  as  already  <lf 
expreffed,  cannot  apply  to  ev'ery  cafe  :  it  depends  on"" 
the  fpecilic  gravity  of  air  and  mercury,  combined  with 
the  fuppofition  that  this  is  affefted  only  by  a  change  o/'aud  m 
prejfure.     But  fince  all  bodies  are  expanded  by  lieat,  c-ry 
and  as  there  is  no  reafon  to  fuppofe  that  they  are  equal- 
ly expanded  by  it,  it  follows  that  a  change  of  temperature 
will  change  the  relative  gravity  of  mercury  and  air, 
even  although  both  fuffer  the  fame  change  of  tempera- 
ture :    and  fince  the  air  may  be  warmed  or  cooled 
when  the  mercury  is  not,  or  may  change  its  tempera- 
ture independent  of  it,  we  may  expedl  ftill  greater  va- 
riations of  fpecific  gravity. 

The  general  effe£t  of  an  augmentation  of  the  fpecific 
gravity  of  the  mercury  mull  be  to  increafe  the  fubtan- 
gent of  the  atmofpherical  logarithmic ;  in  which  cafe  the 
logarithms  of  the  denfities,  as  meafured  by  inches  of 
mercury,  will  exprefs  meafures  that  are  greater  than  fa- 
thoms in  the  fame  proportion  that  the  fubtangent  is  in- 
creafed  ;  or,  when  the  air  is  more  expanded  than  the 
mercury,  it  will  require  a  greater  height  of  homogene- 
ous atmofphere  to  balance  30  inches  of  mercury,  and  a 
given  fall  of  mercury  vnll  then  correfpond  to  a  thicker 
ftratum  of  air. 

In  order,  therefore,  to  perfefl;  this  method,  we  mull 
learn  by  experiment  how  much  mercury  expands  by  an 
increafe  of  temperature  ;  we  muff  alfo  learn  how  much 
the  air  expands  by  the  fame,  or  any  change  of  tempera- 
ture ;  and  how  much  its  elafticity  is  affefted  by  it.  Both 
thefe  tircumftances  muft  be  confidered  in  the  cafe  of 
air ;  for  it  might  happen  that  the  elafticity  of  the  air  is 
not  fo  much  affefted  by  heat  as  its  bulk  is. 

It  will,  therefore,  be  proper  to  ilate  in  this  place  the 
experiments  which  have  been  mad«  for  afcertaiuing 
thefe  two  expanfions. 

The  moft  accurate,  and  the  beft  adapted  experiments 
for  afcertaiuing  the  expanfion  of  mercury,  are  thofe  of  Roy 
General  Roy,  pubhfhed  in  the  67th  volume  of  theperimi 
Philofophical  Tranfaftions.    He  expofed  30  inches  of"" 
mercury,  adually  fupported  by  the  atmofphere  in  a  ba- 
romtter,  in  a  nice  apparatus,  by  which  it  could  be  made 
of  one  uniform  temperature  through  its  whole  lengtli ; 
and  he  noted  the  expanfion  of  it  in  decimals  of  an  inch. 
Thefe  are  contained  in  the  following  table  ;  where  the 
firft  column  expreffes  the  temperature  by  Fahrenheit's 
thermometer,  the  fecond  column  expreffes  the  bulk  of 
the  mercury,  and  the  third  column  the  expanfion  of  an 
inch  of  mercury  for  an  increafe  of  one  degree  in  the  ad- 
joining temperatures. 

Tablb 
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Tablk  a. 


Bulk  .  f 

Rxiian.  for  1° 

212° 

3<^»' '  '7 

0,0000763 

202 

3 -,48  8,3 

0,0000787 

192 

30,4652 

,^000810 

182 

30,4409 

.  0,00008  J  fl; 

172 

0,000083-7 

162 

30,3902 

o,-;o:^i.S8o 

152 

(.,0000903 

142 

3C13367 

0,0000923 

132 

30,3090 

0,0000943 

122 

30.2807 

0,0000963 

I  12 

30,25 ( 8 

0,0000983 

102 

30,2223 

0,000 1 003 

92 

30,1922 

0,''>OOT023 

82 

30,161 5 

0,0001043 

72 

30,1302 

0,0001063 

62 

0,0001077 

52 

30,0661 

0,0001093 

42 

30,0333 

0,0001 1 10 

32 

30,0000 

coool  1 27 

22 

29,9662 

0,0001  J  43 

12 

29»93'9 

0,0001 160 

2 

29,8971 

0,0000177 

0 

29,8901 

This  table  gives  rife  to  feme  refleftions.  The  fcale 
of  the  thermometer  is  conllrufted  on  the  fuppofitlon 
that  the  fucceffive  degrees  of  heat  are  meal'ured  by 
equal  increments  of  bulk  in  nhe  mercury  of  the  ther- 
mometer. How  comes  It,  therefore,  that  this  is  not  ac- 
companied by  equal  increments  of  bulk  In  the  mercuiy 
of  the  column,  but  that  tlie  correfponding  expanfions 
of  this  column  do  continually  diminifh  ?  General  Roy 
attributes  this  to  the  gradual  detachment  of  elaftic  mat- 
ter from  the  mercury  by  heat,  which  prefTea  on  the  top 
of  the  column,  and  therefore  fhortens  It.  He  applied 
a  boiling  heat  to  the  vacuum  a-top»  without  producing 
any  farther  depreflion  ;  a  proof  that  the  barometer  had 
been  carefully  filled.  It  had  Indeed  been  boiled  through 
its  whole  length.  He  had  attempted  to  meafure  the 
mercurial  expanfion  in  the  ufual  way,  by  filling  30  Inch- 
es of  the  tube  with  boiled  mercury,  and  expofing  It  to 
the  heat  with  the  open  end  uppermoft.  But  here  it 
is  evident  that  the  expanfion  of  the  tube,  and  its  folid 
contents,  muft  be  taken  Into  the  account.  The  expan- 
fion of  the  tube  was  found  fo  exceedingly  irregular, 
and  fo  incapable  of  being  determined  with  preclfion 
for  the  tubes  which  were  to  be  employed,  that  he  was 
obliged  to  have  recourfe  to  the  method  with  the  real 
barometer.  In  this  no  regard  was  neeeflary  to  any 
tircumllance  but  the  perpendicular  height.  There  was, 
befides,  a  propriety  in  examining  the  mercury  in  the 
very  condition  In  which  It  was  ufed  for  meafuring  the 
prelTure  of  the  atmofphere  ;  becaufe  whatever  compli- 
cation there  was  in  the  refults,  it  was  the  fame  in  the 
barometer  In  aAual  ufe. 

Tlie  moft  obvious  manner  of  applying  thefe  experi- 
ments on  the  expanfion  of  mercury  to  ourpurpofe,  is  to 
reduce  the  obferved  height  of  the  mercury  to  what  It 
would  have  been  if  it  were  of  the  temperature  32. 
Thus,  fuppofe  that  the  obferved  mercurial  height  is 
29,2,  and  that  the  temperature  of  the  mercury  is  72° 
make  3^,1302  :  30-29,2  :  29,0738.  This  will  be 
I 
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the  true  meafure  of  the  denfity  of  the  air  of  the  ftan-  ."^^^'"^ 
dard  temperature.    In  order  that  we  may  obtain  the  f 
exaft  temperature  of  the  mercuiy,  it  is  proper  that  * 
the  obfervatlon  be  made  by  means  t)f  a  thermometer  at- 
tached to  the  barometer-frame,  fo  as  to  warm  and  cool 
along  with  it. 

Or,  this  may  be  done  without  the  help  of  a  table,  251 
and  with  fufficient  accuracy,  from  the  circuniftance 
that  the  expanfion  of  an  Inch  of  mercury  for  one  degree 
dimlnKhes  very  nearly  r^^th  part  in  each  fucceedlng  de- 
gree. If  therefore  we  take  from  the  expanfion  at  32" 
its  thoufandth  part  for  each  degree  of  any  range 
above  it,  we  obtain  a  mean  rate  of  expanfion  for 
that  range.  If  the  obferved  temperature  of  the  mer- 
cury is  below  32^  wi  muft  ^tiit  this  correftion  to 
obtain  the  mean  expanfion.  This  rule  will  be  made 
more  exaft  If  we  fuppofe  the  expanfion  at  32°  to- 
be  t:-o,oooi  1 27.  Then  multiply  the  obferved  mer- 
curial height  by  this  expanfion,  and  we  obtain  tht;  cor- 
reftion,  to  be  fubtrafted  or  added  according  as  the  tem- 
perature of  the  mercury  was  above  or  below  3  2^.  Thus 
to  abide  by  the  former  example  of  72".  This  exceeds 
32°  by  40:  therefore  take  40  from  0,0001127,  and 
we  have  0,0001087  for  the  medium  expanfion  for  that 
range.  Multiply  this  by  40,  and  we  have  the  whole 
expanfion  of  one  Inch  of  mercur)',  ^1^0,004348.  Mid- 
tlply  the  inches  of  mercurial  height,  viz.  29,2,  by 
this  expanfion,  and  we  have  for  the  correftion  0,12696; 
which  being  fubtrafted  from  the  obferved  height  leaves 
29,07304,  differing  from  the  accurate  quantity  lefs  than 
the  thoufandth  part  of  an  inch.  This  rule  is  very  eafily 
kept  in  the  memory,  and  fuperfedes  the  ufe  of  a  table. 

This  correftion  may  be  made  with  all  neeeflary  ex-  *52t 
aftnefs  by  a  rule  ftill  more  fimple namely,  by  multi- 
plying the  obferved  height  of  the  mercury  by  the  dif- 
ference of  its  temperature  from  32°,  and  cutting  off 
four  cyphers  before  the  decimals  of  the  mercurial  height* 
This  will  feldom  err  -ris  of  an  inch..  We  even  believe 
that  it  is  the  moft  exaOt  method  within  the  range  of' 
temperatures  that  can  be  expefted  to  occur  in  mea- 
furing heights  :  for  it  appears,  by  comparing  many 
experiments  and  obfervations,  that  General  Roy's  mea- 
fure of  the  mercurial,  expanfion  is  too  great,  and  that 
the  expanfion  of  an  Inch  of  mercury  between  20°  and  70 
of  Fahrenhelt'^s  thermometer  does  not  exceed  0,000102 
pet  degree.  Having  thus  correfted  the  obferved  mer- 
curial heights  by  reducing  them  to  what  they  would- 
have  been  if  the  mercury  had  been  of  the  ftandard  tem- 
perature, the  logarithms  of  the  coiTefted  heights  are  ta- 
ken, and  their  difterence,.  multiplied'  by  10000,  will 
give- the  diff"erence  of  elevations  In  EngUfh  fathoms. 

There  is  another  way  of  applying  this  correftiou,  j-j. 
fully  more  expeditious  and  equally  accurate.  The 
difference  of  the  logarithms  of  the  mercurial  heights  is 
the  meafure  of  the  ratio  of  thofe  heights.  In  like 
manner  the  difference  of  the  logarithms  of  the  obferved 
and  correfted  heights  at  any  ftation  Is  the  meafure  of 
the  ratio  of  thofe  heights.  Therefore  this  laft  difference 
of  the  logarithms  is  the  meafure  of  the  coi-reftion  of 
this  ratio.  Now  the  obferved  height  is  to  the  cor- 
redled  height. nearly  as  i  to  i,oooioz.  The  logarithm 
of  this  ratio?  or  the  difference  of  the  logarithms  of  i 
and  1, 000102,  is  0,0000444.  This  is  the  correftion  for 
each  degree  that  the  temperature  of  the  mercury  differs 
from  32.  Therefore  multiply  0,0000444  by  the  diffe- 
rence of  the  mercurial  temperatures  from  32,  and  the. 
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:  Barometer,  produfts  will  be  the  comtflions  of  the  refpe<Sbive  loga- 
^'         ~"  rithms. 

But  there  is  ftill  an  eafier  way  of  applyaig  the  lo- 
garithmic correftioii.  If  both  the  mercurial  tempera- 
tures are  the  fame,  the  differences  of  their  logarithms 
will  be  the  fame,  although  each  may  be  a  good  deal 
above  or  below  the  ftandard  temperature,  if  the  ex- 
panfion  be  very  nearly  equable.  The  correftion  will  be 
necelTary  only  when  the  temperatures  at  the  two  fta- 
tions  are  different,  and  will  be  proportional  to  this  dif- 
ference. Therefore,  if  the  difference  of  the  mercurial 
temperatures  be  multiplied  by  0,0000444,  the  produft 
will  be  the  correftion  to  be  made  on  the  difference  of 
the  logarithms  of  the  mercurial  heights. 

But  farther,  fmce  the  differences  of  the  logarithms 
of  the  mercurial  heights  are  alfo  the  differences  of  ele- 
vation in  Enghfli  fathoms,  it  follows  that  the  correc- 
tion is  alfo  a  difference  of  elevation  in  Enghfh  fathoms, 
or  that  the  corredtion  for  one  degree  of  difference  of 
mercurial  temperature  is  -rVo*o  of  a  fathom,  or  3  2  inch- 
es, or  2  feet  8  inches. 

This  correction  of  2.8  for  every  degree  of  difference 
of  temperature  muft  be  fubtrafted  from  the  elevation 
found  by  the  general  rate,  when  the  mercury  at  the 
upper  ftation  is  colder  than  that  at  the  lower.  For 
when  this  is  the  cafe,  the  mercurial  column  at  the  up- 
per ftation  will  appear  too  fhort,  the  preffure  of  the 
atmofphcre  too  fmall,  and  therefore  the  elevation  in  the 
atmofphere  will  appear  greater  than  it  really  is. 

Therefore  the  rule  for  this  correftion  will  be  to 
multiply  0,00004.44  by  the  degrees  of  difference  be- 
tween the  mercurial  temperatures  at  the  two  flations, 
and  to  add  or  fubtraft  the  produft  from  the  elevation 
found  by  the  general  rule,  according  as  the  mercury  at  the 
upper  ftatioH  is  hotter  or  colder  than  that  at  the  lower. 

If  the  experiments  of  General  Roy  on  the  expanfion 
of  the  mercury  in  a  real  barometer  be  thought  mofl  de- 
ferving  of  attention,  and  the  expanfion  be  confidered  as 
variable,  the  logarithmic  difference  correfponding  t©  this 
expanfion  for  the  mean  temperature  of  the  two  barome- 
ters may  be  taken.  Thefe  logarithmic  differences  are 
contained  in  the  following  talale,  which  is  carried  as  far 
as  1 1 2°,  beyond  which  it  is  not  probable  that  any  ob- 
fervations  will  be  made.  Tht  number  for  each  teirpera- 
ture  is  the  difference  between  the  logarithms  of  30  inches, 
of  the  temperature  32,  and  of  30  inches  expanded  by 
thtit  temperature. 

Table  B. 
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Temp. 


112^ 
J  02 
92 
82 
73 
62 

52 

42 

32 
22 


Log.  difF. 

Dec.  ol 
Fath. 

Ft.  In. 

0.0000427 

>42  7 

2.7 

c. 0000436 

'436 

2-7 

o.ooor444 

>444 

2.8 

0.0000453 

.453 

2.9 

0.0000460 

,460 

2.9 

0.COOC468 

,468 

2.10 

0.0000475 

.475 

2.  10 

0.0000482 

,482 

2.1  I 

0.C000489 

,489 

2.1  I 

0.0000497 

.497 

3-0 

0.0000504 

.504 

3-0, 

The  tem-  It  is  alfo  neceffary  to  attend  to  the  temperature  of 
perature  of  j-J^e  aJr  ;  and  the  change  that  is  produced  by  heat  in  its 
alfo^be  »t"-^^^"^'^^y  is  of  much  greater  confequence  than  that  of  the 
tended  to. 
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mercury.    The  relative  gravity  of  the  two,  on  which  Takfr 
the  fubtangent  of  the  logarithmic  curve  depends,  and  '^'^'ght 
confequently  the  unit  of  our  fcale  of  elevations,  is  much 
more  affefted  by  the  heat  of  the  air  than  by  the  heat  of 
the  mercury. 

This  adjuflment  is  of  incomparably  greater  difficulty 
than  the  former,  and  we  can  hardly  hope  to  make  it 
perfeft.  We  fhall  narrate  the  chief  experimeots  which 
have  been  made  on  the  expanfion  of  air,  and  deduce 
from  them  fuch  rules  as  appear  to  be  neceffary  confe- 
quences  of  them,  and  then  notice  the  circumftances  ^ 
which  leave  the  matter  flill  imperfeft. 

General  Roy  compared  a  mercurial  and  an  air  ther-  Compai 
mometer,  each  of  which  was  graduated  arithmetically,  * 
that  is,  the  units  of  the  fcales  were  equal  bulks  of  mer-  3-" 
cury,  and  equal  bulks  (perhaps  different  from  the  for-thermo; 
mer)  of  air.  He  found  their  progrefs  as  in  the  follow-  ter. 
ing  table. 

Table  C. 


Merc, 

DjfF. 

Air. 

DiflF. 

212 

212,0 

17,6 
18,2 
18,8 

20 

192 
172 

20 

20 

194,4 
176,2 

152 
132 

20 
20 

157,4 
•38,0 

19,4 
20,0 

1  12 

20 

118,0 

20,8 

92 

20 

97.2 

21,6 

72 

20 

75»6 

22,6 

52 

20 

53.0 

21,6 

32 

20 

31.4 

20,0 

12 

^11,4 

It  has  been  eflablifhed  by  many  experiments  that 
equal  increments  of  heat  produce  equal  increments  in 
the  bulk  of  mercury.  The  differences  of  temperature 
are  therefore  exprefTed  by  the  fecond  column,  and  may 
be  confidered  as  equal  j  and  the  numbers  of  the  third 
column  mufl  be  allowed  to  exprefs  the  fame  tempera- 
tures with  thofe  of  the  farft.  They  direSly  exprefs  the 
bulks  of  the  air,  and  the  numbers  of  the  fourth  column 
exprefs  the  differences  of  thefe  bulks.  Thefe  are  evi- 
dently  unequal,  and  fhow  that  common  air  expands  moil 
of  all  when  of  the  temperature  62  nearly. 

The  next  point  was  to  determine  what  was  the  a8ual 
increafe  of  bulk  by  fome  known  increafe  of  heat.  For  ^'^  t^ct 
this  purpofe  he  took  a  tube,  having  a  narrow  bore,  and  "J.^"'^.' 
a  ball  at  one  end.  He  meafured  with  great  care  the  creafe  i 
capacity  of  both  the  ball  and  the  tube,  and  divided  the  bulk  fi 
tube  into  equal  fpaces  which  bore  a  determined  pro-  ^  knov 
portion  to  the  capacity  of  the  ball.  This  apparatus 
was  fet  in  a  long  cylinder  filled  with  frigorific  mixtures 
or  with  wate?,  w^hich  could  be  uniformly  heated  up  to 
the  boiling  temperature,  and  was  accompanied  by  a  nice 
tliermometer.  The  expanfion  of  the  air  was  meafured 
by  means  of  a  column  of  mercuiy  which  rofe  or  funk  in 
the  tube.  The  tube  being  of  a  fmall  bore,  the  mercu- 
ry did  not  drop  out  of  it  ;  and  the  bore  being  chofen 
as  equable  as  poffible,  this  column  remained  of  an  uni- 
form length,  whatever  part  of  the  tube  it  chanced  to 
occupy.  By  this  contrivance  he  was  able  to  examine 
the  expanfibility  of  air  of  various"  deafities.  When  the 
column  of  mercury  contained  oiJy  a  fingle  drop  or  two, 
the  air  was  nearly  of  the  denfity  of  the  external  air.  If, 
he  \vifhed  to  examine  the  expaniion  of  air  twice  or  thrice 
as  denfe,  he  ufed  a  column  of  30  or  60  inches  long : 
and  to  examine  the  expanfion  of  air  that  is  rarer  than 
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the  external  air,  he  placed  the  tube  with  the  ball  uppcr- 
moft,  the  open  end  coming  through  a  hole  in  the  bot- 
tom ®f  the  veffel  containing  the  mixtures  or  water.  By 
this  pofition  the  column  of  mercury  was  hanging  in  the 
tube,  fupported  by  the  preflure  of  the  atmofphere  ;  and 
the  elafticity  of  the  included  air  was  meafured  by  the 
difference  between  the  fufpended  column  and  the  com- 
mon barometer. 

The  following  table  contains  the  expanfion  of  looo 
parts  of  air,  nearly  of  the  common  denfity,  by  heating  it 
from  o  to  212.  The  firft  column  contains  the  height 
of  the  barometer  ;  the  fecond  contains  this  height  aug- 
mented by  the  fmaU  column  of  mercury  in  the  tube  of 
the  manometer,  and  therefore  expreffes  the  denfity  of 
the  air  examined ;  the  third  contains  the  total  expan- 
fion of  I  ooo  parts  ;  and  the  fourth  contains  the  expan- 
fion for  1°,  fuppofing  it  uniform  throughout. 

Table  D. 


Barom. 

Denfity 
of  Air 
examined. 

Expanfion 
of  tooo  {>ts 
by  'J.l2°. 

Expanfion 
by  i». 

29»95 

483,89 

2,2825 

30»77 

482,10 

2,2741 

29,48 

29,90 

480,74 

2,2676 

29,90 

30»73 

485,86 

2,2918 

29,96 

30,92 

489,45 

2,3087 

29,90 

30-55 

476,04 

2»2455 

29'95 

30,60 

487*55 

2,2998 

30,60 

482,80 

2,2774 

29,48 

30,00 

489,47 

2,3087 

Mean 

30,62 

484,21 

2,2840 

Hence  it  appears,  that  the  mean  expanfion  of  1000 
parts  of  air  of  the  denfity  30,62  by  one  degree  of  Fah- 
renheit's thermometer  is  2,284,  or  that  1000  becomes 
1002,284. 

If  this  expanfion  be  fuppofed  to  follow  the  fame  rate 
that  was  obfei-ved  in  the  comparifon  of  the  mercurial  and 
air  thermometer,  we  (hall  find  that  the  expanfion  of  a 
thoufand  parts  of  air  for  one  degree  of  heat  at  the  different 
intermediate  temperatures  wiUbeas  in  the  following  table. 

Table  E. 


Temp. 

Total 
Expanfion 

212 

484,210 

192 

444,011 

172- 

402,43-2 

152 

359.503 

132 

3  •5.193 

112 

269,513 

92 

222,006 

82 

197.795 

72 

172,671 

62 

147,090 

52 

121,053 

42 

95.929 

32 

71,718 

22 

48,421 

12 

26,038 

0 

Expanfion 
for  1° 


2,0099 
2,0080 

2.1475 
2,2155.. 
2,2840 

2»3754 

2,4211 

2,5124 

2,5581 

2,6037 

2,5124 

2,4211- 

2,3297 

2*3383 
2,1698 
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If  we  would  have  a  mean  expanfion  for  any  particu- 
lar range,  as  between  12°  and  92°,  which  is  the  moll 
likely  to  comprehend  all  the  geodjEtical  obfervations, 
we  need  only  take  the  difference  of  the  bulks  26,038 
and  222,006.=  195,968,  and  divide  this  by  the  inter- 
val of  temperature  80^,  and  we  obtain  2,4496,  or  2,45 
for  the  mean  expanfion  for  1°. 

It  would  perhaps  be  better  to  adapt  the  table  to  a 
mafs  of  1000  parts  of  air  of  the  ftandard  temperature 
32**  ;  for  in  its  prefent  form  it  ftiows  the  expanfibility 
of  air  originally  of  the  temperature  o.  This  will  be 
done  with  fufficient  accuracy  by  faying  (for  212°) 
1071,718  :  1484,210=1000,:  13849,  and  fo  of  the 
reft.  Thus  we  (hall  conftrudi  the  following  table  of  the 
expanfion  of  10,000  parts  of  air. 

Table  F. 


163 


I'emp. 


212 
192 
172 
152 
132 
112 
92 
82 

72 
62 

52 
42 

32 
22 
12 

O 


Bulk. 

13489 

13474 
13087 
12685 
I  2272 
I  1846 
11403 
II 177 
10942 
10704 
10461 
10226 
lOOOO 

9783 

9574 
9331 


Differ. 

Expaiif. 
for  1°. 

375 

18,7 

387 

i9'3 

392 

19,6 

4'3 

20,6 

426 

21,3 

443 

2  2,1 

226 

22,6 

235 

23.5 

238 

23.8 

243 

24.3 

235 

23>5 

226 

22,6 

217 

21,7 

209 

20,9 

243 

20,2 

This  will  give  for  the  mean  expanfion  of  1000  parts 
of  air  between  12*  and  92  =2,29. 

Although  it  cannot  happen  that  in  meafuring  the  General 
differences  of  elevation  near  the  earth's  furface,  we  ftiall^oy's  ex- 
have  occafion  to  employ  air  greatly  exceeding  the  com-.[]^" "J^"'* 
mon  denfity,  we  may  infert  the  experiments  made  by  above  the 
General  Roy  on  fuch  airs.    They  ^re^  expreffed  in  the  common 
following  table;  where  column  firft  contains  the  den-'^'^'^f^y* 
fities  meafured  by  the  inches  of  mercury  that  they  will 
lupport  when  of  the  temperature  32°;  column  fecond  is 
the  expanfion  of  1 000  parts  of  fuch  air  by  being  heated 
from  o  to  212  ;  and  column  third  is  the  mean  expan-  - 
fiDB  for  i".  .'■ 

Table  G. 


Mean 


Denfity. 

Expanfion 
for  2l^. 

Expanf. 
0  r  iS, 

101,7 

45'>54 

2,130 

92.3 

423.23 

1,996 

80,5 

412,09 

1.944 

54.5 

439,87 

2,075 

49.7 

443.24- 

2,091 

75.7 

434 

2,047 

16/ 


We  have  much  more  frequent  occafion  to  operate  in'  =.  ,  -  . 
air  that  is  rarer  than  the  ordinary  ftate  of  the  fuperficial  bdow"hat 

atoao--denfity.,- 
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Barometer  atmofpherc  Geneiral  Roy  accordingly  made  many  ejc- 
^""•"■y-'^  periments  on  fuch  airs.  He  found  in  general,  that  their 
cxpanfibility  by  heat  was  analogous  to  that  of  air  in  its 
ordinary  denfity,  being  grcateft  about  the  temperature 
60^.  He  found,  too,  that  itg  expanfibihty  by  heat  di- 
jniniflicd  with  its  denfity,  but  he  could  not  determine 
the  law  of  gradation.  When  reduced  to  about  7-  of 
the  denfity  of  common  air,  its  expanfion  t\'as  as  fol- 
lows. 

Table  H. 


Temp. 

Bulk. 

212 

I  141,504 

192 

1134,429 

172 

I  I  22, 1  65 

152 

1 108,015 

132 

1093,864 

112 

1079,636 

92 

1064,699 

72 

1043,788 

52 

1017,845 

32 

1000,000 

Difference. 


|075 
1IP264 
is^;i50 
14,151 
14,228 

M'937 

20,91  T 

17,845 


Mean  expanfion 


Txpanf. 
f.-r  i» 


0,613 
0,708 
0,708 
0,711 
0.747 
1,045 
1,297 
0,892 


0,786 


166 
A!r  of  or 


^'ands  moft 


From  this  very  extenfive  and  judicious  range  of  cx- 
riinary  den- periments,  it  is  evident  that  the  expanfibility  of  air  by 
fity  ex-  is  greateft  when  the  air  is  about  its  ordinary  den- 

fity, and  that  in  fmall  denftties  it  is  greatly  diminiftied. 
It  appears  alfo,  that  the  law  of  compreflion  is  altered  ; 
for  in  this  fpecimen  of  the  rare -air  half  of  the  whole  ex- 
panfion happens  about  the  temperature  99*^,  but  in  air 
of  ordinary  denfity  at  105^.  This  being  the  cafe,  we 
fee  that  the  experiments  of  Mr  Amontons,  narrated  in 
the  Memoirs  of  the  Academy  at  Paris  1702,  &c.  are 
not  inconfiftent  with  thofe  more  perfpicuous  experiments 
of  General  Roy.  Amontons  found,  that  whatever  was 
the  denfity  of  the  air,  at  leaft  in  cafes  much  denfer 
than  ordinary  air,  the  change  of  1 80°  of  temperature 
Increafed  its  elafticity  in  the  fame  proportion  :  for  he 
found,  that  the  column  of  mercury  which  it  fup}X)rted 
when  of  the  temperature  50,  was  increafv-d  -f  at  the 
temperature  212.  Hence  he  hallily  concluded,  that 
its  expanfibility  was  increafed  in  the  fame  proportion  ; 
but  this  by  no  means  follows,  unlefs  we  are  certain  tliat 
in  every  temperature  the  elallicity  is  proportional  to  the 
■denfity..  This  is  a  point  which  ftlU  remains  undecided; 
and  it  merits  attention,  becaufe  if  true  it  eftablifiies  a 
remarkable  law  concerning  the  aftion  of  heat,  which 
would  feem  to  go  to  prove  that  the  elafticity  of  fluids 
is  the  property  of  the  matter  of  fire,  which  it  fupcr- 
induces  on  every  body  with  which  it  combines  in  the 
267  form  of  vapour. 
The  height  After  this  accoUnt  of  the  expanfion  of  air,  we  fee 
■which  ^Y^^^  ^YiQ  height  through  which  we  muft  rife  in  order  to 
fL  given  fall  produce  a  given  fall  of  the  mercury  in  the  barometer,  or 
ba-  the  thicknefs  of  the  ftratum  of  air  equiponderant  with  a 
tenth  of  an  inch  of  mercuiy,  muft  increafe  with  the  ex- 
panfion of  air ;  and  that  if  ill2  be  the  expanfion  for 
1 000 

one  degree,  we  muft  multiply  the  excefs  of  the  tempera- 
ture of  the  air  above  32°  by  0,00220,  and  multiply  the 
prjodu£l  by  87,  in  order  to  obtain  the  thicknefe  of  the 


ill  th 
rometer, 

iiicreafes 
with  the 
air's  cxpa 


»6» 
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fi;ratum  where  the  bf^rometer  ftands  at  30  iRclies ;  or  Thtvp 

whatever  be  the  elevation  indicated  by  the  difference  of  ^^^^^^^ 
the  barometrical  heights,  upon  the  fuppofition  that  the  ""^ 
air  is  of  the  temperature  32",  we  muft  multiply  this  by 
0,00229  for  every  degree  that  the  air  is  wanner  or 
colder  than  32.    The  produft  muft  be  added  to  the 
elevation  in  the  fij-ft  cafe,  and  fubtrafted  in  the  latter. 

Sir  George  Shuckbourgh  deduces  0,00^4  from  his 
experiments  as  the  mean  expanfion  of  air  in  the  ordi- 
nary cafes  :  and  this  is  probably  nearer  the  truth  ;  be- 
-caufe  General  Roy's  experiments  were  made  on  air 
which  was  freer  from  damp  than  the  ordinaiy  air  in 
the  fields  ;  and  it  appears  from  his  experiments,  that  a 
very  minute  quantity  of  damp  increafts  its  expanfibility 
by  heat  in  a  prodigious  degree. 

The  great  difficulty  is  how  to  apply  this  correAion  ;  P'^*^" 
or  rather,  how  to  determine  tlie  temperature  of  the  air^^^^j^  ^ 
in  thofe  extenfive  and  deep  ftrata  in  which  the  elevations  mealur 
are  meafured.    It  feldom  or  never  happens  that  the  ftra- heights 
tnm  is  of  the  fame  temperature  throughout.    It  is  com- 
monly much  colder  aloft ;  it  is  alfo  of  different  conftitu- 
tions.^    Below  it  is  warm,  loaded  with  vapour,  and  very 
expanfible  ;  above  it  is  cold,  much  drier,  and  lefs  ex- 
panfible,  both  by  its  drynefs  and  its  rarity.    The  cur- 
rents of  wind  are  often  difpofed  in  ftrata,  whicli  lon;^ 
retain  their  places  ;  and  as  they  come  from  different  re- 
gions, are  of  different  temperatures  and  different  confti- 
tutions.    We  cannot  therefore  determine  the  expanfion 
of  the  whole  ftratum  with  preclfion,  and  muft  content, 
ourfelves  with  an  approximation  ;  and  the  beft  appro- 
ximation that  we  can  make  is,  by  fuppofing  the  v/holc 
ftratum  of  a  mean  temperature  between^  thofe  of  its  up- 
per and  lower  extremity,  and  employ  the  expanfion  coi'- 
refponding  to  that  mean  temperature. 

This,  however,  is  founded  on  a  gratuitous  fuppofition, 
that  the  whole  intermediate  ftratum  expands  alike,  and 
that  the  expanfion  is  equable  in  the  different  interme- 
diate temperatui-es  ;  but  neither  of  thefe  are  warranted 
by  experiment.  Rare  air  expands  lefs  than  what  is 
denfer;  and  therefore  the  general  expanfion  of  the  whole 
ftratum  renders  its  denfity  more  uniform.  Dr  Horlley 
has  pointed  out  fome  curious  confequences  of  this  in 
Phih  Tranf.  Vol.  LXIV.  There  is  a  particular  eleva- 
tion at  which  the  general  expanfion,  inftead  of  diminifii- 
ing  the  denfity  of  the  air,  increafes  it  by  the  fuperior 
expanfion  of  what  is  below;  and  we  know  that  thq  ex- 
panfion is  not  equable  in  the  intermediate  temperatures  : 
but  we  cannot  find  out  a  rule  which  will  give  us  a  more 
accurate  corrcftion  than  by  taking  the  expanfion  for  the 
mean  temperature. 

When  we  have  done  this,  we  have  carried  the  me- 
thod of  meafuring  heights  by  the  barometer  as  far  as  it 
can  go  ;  and  this  fouice  of  remaining  error  makes  it 
needlefs  to  attend  to  fome  other  very  minute  equations 
which  theory  points  out.  Such  is  the  diminution  of 
the  weight  of  the  meixury  by  the  change  of  diftancc 
from  the  centre  of  the  earth.  This  accompanies  the 
diminution  cf  the  weight  of  tlie  air,  but  neither  fo  as  to 
compenfate  it,  nor  to  go  along  with  it  part  pajfu. 

After  all,  .there  are  found  cafes  where  there  is  a  re- 
gukir  deviation  from  thofe  rules,  of  wliich  we  cannot 
give  any  very  fatisfaftoiy  account.  Thus  it  is  found, 
that 'in  the  province  of  Quito  in  Peru,  wh"ch  is  at  a 
great  elevation  above  the  furface  of  the  ocean,  the 
heights  obtained  by  thefe  rules  fall  confiderably  ftiort  of 

the 
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ler.  real  heights  ;  and  at  Spltrtiergen  they  <ionfiderably 
'  exceed  them.  It  appears  that  the  air  in  the  circumpo- 
lar  regions  is  denfer  than  the  air  of  the  temperate  cli- 
matea  when  of  the  fame  heat  and  liAder  the  fame  pref- 
fure ;  and  the  conti-ary  feems  to  be  the  cafe  with  the 
air  in  the  tofrid  zone.  It  would  feem  that  the  fpecific 
gravity  of  air  to  mercury  is  at  Spitfbergen  about  i  to 
10224,  and  in  Peru  about  i  to  13 100.  This  difference 
is  with  great  probability  afcribed  to  the  greater  drynefs 
'of  the  circumpolar  air. 

This  fource  of  error  will  always  remain  ;  and  it  iS 
"combined  with  another,  which  (hould  be  attended  to 
"by  all  who  pra(3;ife  this  method  of  meafuring  heights, 
namely,  a  difference  in  the  fpeclfic  gravity  of  the  quick- 
■lilver.  It  is  tliought  fuffieiently  pure  for  a  barometer 
Vhen  it  is  cleared  of  all  calcinable  matter,  fo  as  not  to 
•drag  or  fully  the  tube.  In  this  ftate  it  may  contain  a 
tonfiderable  portion  of  other  metais,  particularly  of  fil- 
ler, bifmuth,  and  tin,  which  will  diminifh  its  fpCcific 
gravity.  It  hais  been  obtained  by  revivification  from 
Tcinnabar  of  the  fpecific  gravity  14,229,  and  it  is  thought 
Very  fine  if  13,65.  Sir  George  Shuckbourgh  found  the 
tjuickfilver  which  agreed  precifely  with  the  atmofpheri- 
tal  obfervations  on  which  the  rules  are  founded  to  have 
the  fpecific  gravity  13,61.  It  is  feldom  obtained  fo 
iieavy.  It  is  evident  that  thefe  variations  will  change 
"the  whole  refults ;  and  that  it  is  abfoliitely  neceifary,  in 
order  to  obt^iin  precSlon,  that  we  know  the  denfity  of 
the  mercury  employed.  The  fubtangent  of  the  atmo- 
fpherical  logarithmic,  or  the  height  of  the  homogeneous 
atmofphere,  will  increafe  in  the  fame  proportion  with 
the  denfity  of  the  rhercury  }  and  the  elevation  corre- 
fponding  to  of  in  inch  of  barometric  height  ■vvifl 
change  in  the  fame  proportion. 

We  muft  be  contented  with  the  remaining  imperfed- 
tions:  and  we  can  readily  fee,  that,  for  any  puipofe 
that  can  be  anfwered  by  fuch  meafurements  of  great 
heights,  the  method  is  fuffieiently  exaft;  but  it  is  quite 
inadequate  to  the  purpofe  of  taking  accurate  levels,  for 
^ire£ting  the  conftru<£lion  of  canals,  aquedufts,  and 
other  works  of  this  kind,  where  extreme  precifion  is  ab- 
folutely  neceffaiy. 

We  {hall  now  deduce  from  all  that  has  been  faid  on 
this  fubje6l  fets  of  eafy  rules  for  the  praftice  of  this 
mode  of  meafurement,  illuftrating  them  by  an  example. 

J,  M.  DS  Luc^s  MetJood. 

I.  Subtra^^  the  logarithm  of  the  barometrical  height 
rini?  at  the  upper  ftation  from  the  logarithm  of  that  at  the 
'      lower,  and  count  the  index  and  four  firft  decimal  figures 

of  the  remainder  as  fathoms,  the  refl.  as  a  decimal  fi-ac- 
g  t'y  tion.    Call  this  the  elevation.  ' 

II.  Note  the  different  temperatures  of  the  rhercury 
at  the  two  ftations,  aud  the  mean  temperature.  Mul- 
tiply the  logarithnuc  expanfion  correfponding  to  this 
tnean  temperature  (in  Table  B,  p.  I26t)  by  the  dilfer- 
cnce  of  the  two  temperatures,  and  fubtraft  the  product 
from  the  elevation  if  the  barometer  has  been  coldeft  at 
the  upper  ftation,  Otherwife  add  it.  Call  the  diffei-ence 
©r  the  fum  "the  approximated  elevation. 

III.  Note  the  (difference  of  the  temperatures  of  the 
air  at  the  two  ftations  by  a  detached  thermometer,  and 
alfo  the  mean  temperature  and  its  difference  from  32". 
Multiply  this  difference  by  the  expanfion  of  air  for  the 
mean  temperature,  and  miiltiply  the  approximate  eleva-. 
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tion  by  1  ±b:  this  i^rodua:,  accor<iing  as  the  In-  \i  aboVe  "^^^"l^^^ 
or  belovvr  32°.    The  produdl  is  the  correft  elevation  in  ,_ 
fathoms  and  decimals. 

Example, 

Siippofe  that  the  rilerCury  in 
lower  ftation  was  at  29,4  inches, 
vvas  50%  and  the  temperature  of 
let  the  height  of  the  mercury  at 
25,19  inches,  its  temperature  46, 
of  the  air  39.    Thus  we  have 

5^al  Hts.       Temp.  ^.  Mean. 

25,19  46^* 

I.  Log.  of  29>4 

Log.  of  25.19  i 


the  barometer  at  thi 
that  its  temperature 
the-air  was  45  ;  and 
the  upper  ftation  be 
and  the  temperatunj 


Mea.*, 
4« 


Temp.  Air. 
39 

•1.4683473 
•»  1.4012282 


Elevation  in  fathottis 

II.  Expanf.  for  48^^ 
Multiply  by 


Approximated  elevation 

111,  Expanf.  of  air  dt  42  Ov0023i 

10 


X42— 32,=  100 


Multiply 
By 


0-^0238 


671,194 


1,896 
669,299 


1,0238 


I^roduft  =  the  corred  elevatioft         685'j2  28 
2.  Sir 'George  SHuckbourgh^s  Method. 


i7t- 


i.  Reduce  the  barometric  heights  to  what  they  would  And  ac- 
he if  they  were  of  the  temperature  320.  sh^*^'h^ 

II.  Tlic  difference  of  the  logarithms  of  the  reduced  bo^rgi[, 
barometrical  heights  wiU  give  the  apj^roximate  eleva- 
tion. 

III.  Corre'ft  the  approximated  elevation  as  before. 

Sattte  Ex(imple% 

i.  Mean  exprnf.  for  1°  from  Tab.  A,  p.  125.  i» 
o,coolir. 

t8''Xo,oooi  1 1X29,4=       -        -  Oj059 

tiubtradl  this  from           *           -  29^-4 


Reduced  barometric  height        *  ^9,341 

Expanf.  from  Tab.  A,  p.  '125.  is  o,ocoi  1  r. 

0,039 


140x0,0001 1 1X25,19 

Subtract  from 


Reduced  barometric  height        *        25, « 5 1 

IL  Log.  29,341  -  -  1.4674749 

Log.  25v,i5i        .  -  1^.4005553 

Approximated  elevation  *  669,196 
ilL  This  multiplied  by  1,0238  gives  685,(25 

872 

Remark  i.  If  0,000 roi  be  fuppofed  the  mean  cx-Remarkg 
panfion  of  mercury  for  1°,  as  Sir  George  Shuckbourgh  ^'^'^ 
determines  it,  the  reduftion  of  the  barometric  heights'  °  ' 
wiU  be  had  fuffieiently  cxa£t  by  multiplying  the  obfer- 
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barometer  ved  heights  of  the  mercuiy  by  the  difference  of  its  tem- 
peratures  from  32,  and  cutting  off  four  more  decimal 

places;  thus  29,4   gives  for  the  reduced  height 

lOoOO 

,29,347,  and  zCjToX — I-^   gives  25,15  c,  and  the  dif- 

JOOOO 

■ference  of  their  logarithms  gives  669,4  fathoms  for  the 
•approximated  elevation,  which  differs  from  the  one  given 
■above  by  no  more  than  15  inches. 

873  Remark  2.  If  0,0024  taken  for  the  expanfion  of 
lair  for  one  degree,  the  correftion  for  this  expanfion  will 
fee  had  by  multiplying-  the  approximated  elevation  by 
iz,  and  this  produft  by  the  fum  of  the  differences  of 
the  temperatures  from  3  ? counting  that  difference  as 
negative  when  the  temperatm-e  is  below  32,  and  cutting 

off  four  places  ;  thus  669,196X12X13+07  X — ^ —  = 

10000 

i6",o6i,  which  added  to  669,196  gives  685,257,  differ- 
ing from  the  former  only  9  inches. 

From  the  fame  premifes  we  may  derive  a  rule,  which 
is  "abundantly  exaft  for  all  geodastical  purpofes,  and 
which  requires  no  tables  of  any  kind,  and  is  eafily  re- 
membered. 

1.  The  height  through  which  we  muft  rife  in  order 
to  produce  any  fall  of  tlie  mercury  in  the  barometer,  is 
inverfely  proportional  to  the  dcnfity  of  the  air,  that  is, 
to  the  height  of  the  mercury  in  the  barometer. 

2.  When  the  barometer  ftands  at  30  inches,  and  the 
aif  and  qutclcfilver  are  of  the  temperature  32,  we  mult 
rife  through  87  feet,  in  order  to  produce  a  depreffion  of 
-rV  of  an  inch. 

3.  But  if  the  air  be  of  a  different  temperature,  this 
87.  feet  muft  be  increafed  or  diminirtied  by  o,2i  of  a 
foot  for  every  degree  of  difference  of  the  temperature 
from  32*^. 

4.  Every  degree  of  difference  of  the  temperatures  of 
the  mercury  at  the  two  ftatlons  makes  a  change  of  2,833 
feet,  or  2  feet  i  o  inches  in  the  elevation. 

Hence  the  following  rule. 

1.  Take  the  difference  of  the  barometiic  heights  in 
tenths  of  an  inch.    Call  this  d, 

2.  Multiply  the  difference  a  between  32,  and  the 
mean  temperature  of  the  air  by  2 1 ,  and  take  the  fum  or 
difference  of  this  produft  and  87  feet.  This  is  the 
height  through  which  we  muft  rife  to  caufe  the  baro- 
meter to  fall  from  30  inches  to  29,9.  Call  this 
height  h. 

Let  m  be  the  mean  between  the  two  barometric 
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heights-  Then 


■^.0  dh  . 


is  the  approxinriated  elevation  ve- 


ry nearly. 

Multiply  the  difference  S  of  the  mercurial  tempera- 
tures by  2,83  feet,  and  add  tliis  produft  to  the  ap- 
proximated elevation  if  the  upper  barometer  has  been 
the  warmeft,  otherwife  fubtraft  it.  The  refult,  thatis, 
the  fum  or  difference,  will  be  the  corrected  elevation. 

Same  Example. _ 

^-294-251,9=42,1 
A.-r- 87  +  1 0X0,2 1  ,::::.89, 1 

'  ? — ^^27,29 


Corr.  for  temp,  of  mercury,  --  4X2,83 


s. 

3^1^,  =4123,24  feet.- 'fSf 


1132 


4x11,92 
685,32 


reniai 
nioun 


Correfted  elevation  in  feet 
Ditto  in  fathoms 

Differing  from  the  former  only  15  inches. 

This  rule  may  be  expreffed  by  the  following  fimple 
and  eafily  remembered  formula,  where  a  is  the  diffe- 
rence between  32''  and  the  mean  temperature  of  the  air, 
d  is  the  difference  of  barometric  heights  in  tenths  of  an 
inch,  m  is  the  mean  barometric  height,  S  the  difference 
between  the  mercurial  temperatures,  and  E  is  the  cor*. 

rea  elevation.    E  =  22(lZ^^iilfI^±JX2,83. 

m  J, 

.    We  ffiall  now  conclude  this  fubjeft.by  an  account  of  Hei^rj 

fome  of  the  moff  remarkably  mountains,  &c.  on  the"^'*^' 

earth,  above  the  furface  of  the  ocean,  in  feet. 

Mount  Puy  de  Domme  in  Auvergne,  the  firfl 

mountain  meafured  by  the  barometer 
Mount  Blanc  /  .  ) 

Monte  Rofa  I   « , 

Aiguille  d'Argenture  f 
Monafteiy  of  St  Bernard  J  .■ 
Mount  Cenis  -  •  - 

Pic  de  los  Reyes  I 
Pic  du  Medi  -n 
Picd'Offano  ^Pyrennees 
Canegou  J  - 

Lake  of  Geneva  -  - 

Mount  TEtna 
Mount  Vefuvius 
Mount  Hekla  in  Iceland 
Snowdown  -  • 

Ben  Moir 

Ben  Laurs  -  -  - 

Ben  Gloe 

Shihallion  ... 
Ben  Lomond' 
Tinto 

Table  Hill,  Cape  of  Good  Hope 
Gondar  city  in  Abyffmia 
Source  of  the  Nile 
Pic  of  Teneriffe 
Chimbora^on 
Cayambourow 

Antifana  -  -  - 

Pichinha  (fee  Peru,  n"  56.)  — 
City  of  Quito  (fee  ditto) 
Gafpian  Sea  below  the  ocean 

This  lafl.  isfo  fingular,  that  it  is  neceffary  to  give  the 
authority  on  which, this  determination  is  founded.  It 
is  deduced  from  nine  years  obfervations  with  the  baro- 
meter at  Aftrachan  by  Mr  Lecre,  compared  with  a  fe- 
ries  of  obfervations  made  with  the  fame  barometer  at 
St  Peterfburgh. 

This  employment  of  the  barometer  has  caufed  it  to  Impi 
become  a  very  interefting  inftrument  to  the  philofopher  l>aro 
and  to  the  traveller;   and  many  attempts  have  been^'^^ 
made  of  late  to  improve  it,  and  render  it  more  portable, 
The  improvements  have  either  been  diredled  to  the  en- 
largement 
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15084 
13402 

7944 
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7620 
9300 
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8j44 
I  232 
10954 
3938 
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3555 
3723 
3858 
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3461 
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,  lar^ement  of  Its  range,  or  to  the  more  accurate  m^afure- 
ment  of  its  prefent  fcale.  Of  the  firft  kind  are  Hookc's 
wheel  barometer,  the  diagonal  barometer,  and  the  hori. 
Kontal  barometer,  defcribed  in  a  former  volume  of  this 
work.  3ee  Barometer.  In  that  place  are  alfo  defcri- 
bed two  very  ingenious  contrivances  of  Mr  Rownings,- 
which  are  evidently  not  portable.  Of  all  the  barometers 
with  an  enlarged  fcale  the  belt  is  that  invented  by  Dr 
Hooke  in  1 668,  and  defcribed  in  the  Phil.Tranf.  N""  185. 
The  invention  was  alfo  claimed  by  Huyghens  and  by 
De  la  Hire  ;  but  Hooke's  was  publiihed  long  before. 
It  confiils  of  a  compound  tube  ABCDEFG  (iig. 

■  56.),  of  which  the  parts  AB  and  DE  are  equally 
wide,  and  EFG  as  much  narrower  as  we  would  am- 
plify the  fcale.  Tlic  parts  AB  and  EG  mull  alfo  be 
as  perfeAly  cylindrical  as  pofTible.  The  part  HBCDI 
id  hlled  wita  mercury,  having  a  vacuum  above  in  AB. 
IF  is  fdled  with  a  light  fluid,  and  FG  with  another 
light  fluid  vvhich  u-ill  not  mix  with  that  in  IF.  The 
cilltrn  G  is  of  the  fame  diameter  as  AB.  It  is  eafy 
to  fee  that  the  range  of  the  fcparating  furface  at  F 
mufl:  be  as  much  greater  than  "that  of  the  furface  I  as 
the  area  of  I  is  greater  than  that  of  F.  And  this 
ratio  is  in  our  choice.  This  barometer  is  free  from  all 
tlie  bad  qualities  of  thofe  formerly  defcribed,  being 
moft  delicately  moveable  ;  and  is  by  far  the  fltteft  for  a 
chamber,  for  araufement,  by  obfervations  on  the  changes 
of  the  atmofpheric  preffure.  The  flighteft  breeze  caufes 
it  to  rife  and  fall,  and  it  is  continvrally  in  motion. 

But  this,  and  all  other  contrivances  of  the  kind,  are 
inferior  to  the  common  barometer  for  meafurement  of 
heights,  on  account  of  their  bulk  and  cumberfome- 
nefs  :  nay,  they  are  inferior  for  all!  philofophical  pur- 
pofcs  in  point  of  accuracy  ;  and  this  for  a  reafcn  that 
admits  of  no  reply.  Their  fcale  muft  be  detcmiined  in 
all  its  parts  by  the  common  barometer ;  and  therefore, 
notwilhftanding  their  great  range,  they  are  fufceptible 
of  no  greater  accuracy  than  that  with  which  the  fcale 
of  a  common  barometer  can  be  obferved  and  meafured. 
This  will  be  evident  to  any  peifon  who  will  take  the 
trouble  of  confiderlng  how  the  points  of  their  fcale  mull 
be  afcertained.  The  moft  accurate  method  for  gradu- 
ating fuch  a  barometer  as  we  have  now  defcribed  would 
be  to  make  a  mixture  of  vitriolic  acid  and  water,  which 
fhould  have  to  of  the  denfity  of  mercury.  Then,  let 
a  long  tube  ftand  vertical  in  this  fluid,  and  connect  its 
upper  end  with  the  open  end  of  the  barometer  by  a 
pipe  which  has  a  branch  to  which  we  can  apply  the 
mouth.  Then  if  we  fuck  through  this  pipe,  the  fluid 
will  rife  both  in  the  barometer  and  in  the  other  tube  ; 
and  10  inches  rife  in  this  tube  will  correfpond  to  one  inch 
defcent  in  the  common  barometer.  In  this  manner  may 
every  point  of  the  fcale  be  adjufted  in  due  proportion  to 
the  refl;.^  But  it  ftill  remains  to  determine  what  parti- 
cular point  of  the  fcale  correfponds  to  fome  determined 
inch  of  the  common  barometer.  This  can  only  be  done 
by  an  aAual  comparifon  ;  and  this  being  done,  the 
whole  becomes  equally  accurate.  Except  therefore  for 
the  mere  purpofe  of  chamber  amufement,  in  which  cafe 
the  barometer  flaft  defcribed  has  a  decided  preference,  the 
common  barometer  is  to  be  prelerred ;  and  our  atten. 
tion  fhould  be  entirely  direfted  to  its  improvement  and 
portability. 

For  this  purpofe  it  fhould  be  _  furnifhed  with  two  mi* 
crofcopes  or  magnifying  glaffes/ one'of  them  Rationed 
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at  tlie  beginning  of  the  fcale  5  which  fhould  either  be 
moveable,  fo  that  it  may  always  be  brought  to  the  fur*, 
face  of  the  mercury  in  the  cillern,  or  the  ciftern  fliould 
be  fo  contrived  that  its  furface  may  always  be  brought 
to  the  beginning  of  the  fcale.  The  glafs'will  enable  ua 
to  fee  the  coincidence  with  accuracy.  The  other  mi- 
crofcope  mufl:  be  moveable,  fo  as  to  be  fet  oppoflte  ta 
the  furface  of  the  mercury  in  the  tube ;  and  the  fcale 
fhould  be  furnifhed  with  a  vernier  which  divides  an  Inch: 
into  1000  parts,  and  be  made  of  materials  of  which  v/e 
know  the  expanfion  with  great  precifion. 

For  an  account  of  many  ingenious  contrivances  to 
the  make  inftrument  accurate,  portablcj  and  commodiJ 
ous,  confult  Magellan,  Difcr.  de  diverfes  Injlr.de  Phyf.  ;' 
Phil.  Trarif.  Ixvii.  Ixviii.  ;  Jonrn.  de  Phyf.  xix.  108.  346. 
xvi.  392.  xviii,  391.  xxi.  436.  xxii.  390.  ;  Sulzer,  .iU.. 
Helyet.xW.  259.  ;  DtluWC,  Rrcherches  far  les  Modifica- 
tions de  V  Jtmofphere,  i.  401.  ii.  459,  490.  De  Lug'.>4 
feems  the  mofl  fhnple  and  perfeft  of  them  all.  Cardinal 
de  Luynes  (Mem.  Par.  1768)  ;  .Prinf.  De  Luc,  Re- 
chcrchss,  §  63.  ;  Van  Swinden's  Pnfttiones  Phyficis 
Com.  Acad.  Petrop.  u  ;  Com.  Acad.  Petrop,  '  Nov. 
iii  200.  viii. 
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Thus  we  have  given  an  elementary  account  of  the 
diftinguifliing  properties  of  air  as  a  heavy  and  compref-i 
fible  fluid,  and  of  the  general  phenomena  which  are 
immediate  confequences  of  thefe  properties.  This  we 
have  <lone  in  a  fet  of  propofitions  analogous  to  thofe 
which  form  the  doftrines  of  hydroftatics.  It  remains  to 
confider  it  in  another  point  of  view,  namely,  as  moveable 
and  inert.  The  phenomena  confequent  on  thefe  proper-  ' 
ties  are  exhibited  in  the  velocities  which  air  acquires  by 
preffure,  in  the  reflitance  which  bodies  meet  with  to  their 
motion  through  the  air,  and  in  the  imprelTion  which  aif 
in  motion  gives  to  bodies  expofed  to  its  aftion. 

We  fliall  firfl  confider  the  motions  of  which  air  is 
fufceptible  when  the  equilibrium  of  prefl-ure  (whether 
arifing  from  its  weight  or  its  elaflicity)  is  removed  ;  and, 
in  the  next  place,  we  fliall  confider  its  aftion  on  folid 
bodies  expofed  to  its  current,  and  the  refifl:ance  which, 
it  makes  to  their  motion  through  it. 

In  this  confideration  we  fliall  avoid  the  extreme  of  ge-DoArine  of 
nerality,  which  tenders  the  difculTion  too  abftrail  and^'^ ac- 
difficult,  and  adapt  our  inveftigation  to  the  circum-''^"'^^^ 
flances  in  which  compreffible  fluids  (of  which  air  isSlurby 
taken  for  the  reprefentative)  are  mofl:  commonly  found,  equal  and 
We  fhall  confider  air  therefore  as  it  is  commonly  found  P^''^''^! 
in  acceffible  fltuations,  as  afted  on  by  equal  and  parallel ^"^^^"^ 
gravity;  and  we  fliall  confider  it  in  the  fame  order  in. 
which  water  is  treated  in  a  fyftem  of  hydraulics.  jg. 

In  that  fcience  the  leading  problem  is  to  determine.Analogous 
with  what  velocity  the  water  will  move  through  a  given  ^'^  ^'^^ 
orifice  when  impelled  by  fome  known  preflure  ;  and  it'^°'^""^°^ 
has  been  found,  that  the  beft  form  in  which  this  mofthydSulics 
•difficult  and  intricate  propofitiou  can  be  put,  is  to  de- 
termine  the  velocity  of  water  flowing  through  this  oril. 
fice  when  impelled  by  its  weight  alone.    Haviiig  de^ 
termined  this,  we  can  reduce  to  this  cafe  every  quettion 
which  can  be  propofed ;  for,  in  place  of  the  prefigure', 
of  any  piftpn  or  other  mover,  we  can  always  fubfl:itute  ti,  ^ 
a  perpendicular  column  of  wat^r  or  air  whofe  weightcity  Jkh 
fliall  be  equal  to  the  given  preflure..^  which  air 

The  firfl  problem,  there&re,  is  to  determine  wilh.''"'^^*  ^""^^ 
what  velocity  air  will  rufli  into  a  void"  when  impeUedfJjjjJJ'' 
^2  by  weight, 
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by  Its  weiglit  alone.  Tliis  is  evidently  analogous  to  the 
liydraulic  problem  of  water  flowing  out  of  a  veffel. 

And  here  we  muft  be  contented  with  referring  our 
readers  to  the  folutlons  which  have  been  given  of  that 
problem,  and  the  demonftration  that  it  flows  with  the 
velocity  wliicri  a  heavy  body  would  acquire  by  falling 
from  a  height  equal  to  the  depth  of  the  hole  under  the 
furface  of  the  water  in  the  veflel.  In  whatever  way  we 
attempt  to  demon  Urate  that  propofition,  ever)'^ftep,  nay, 
eveiy  word,  of  the  demonftration  applies  equ;illy  to  the 
al.r,  or  to  any  fluid  whatever.  Or,  if  our  readei-s  fhould 
wiPa  to  fee  the  connexion  or  analogy  of  the  cafes,  \ye 
enh  dehre  them  to  recoUe£t  an  undoubted  maxim  in 
the'  fcience  of  motion,  that  u'/jen  tht  moving  force  and 
the  matter  to  be  moved  vary  in  the  fame  proportion,  the  ve- 
locity he  the  fame,  'if  therefore  there  be  fimi!ar 
vefTels  of  air,  water,  oil,  or  any  other  fluid,  all  of  tlie 
Jieight  of  a  homogeneous  atmofphere,  they  will  all  run 
through  equal  and  fim liar  boles  with  the  fame  velocity  ; 
for  in  whatever  proportion  the  quantity  of  matter  mo- 
ving through  the  hole  be  varied  by  a  variation  of  denilty, 
the  preflure  which  forces  it  out,  by  adting  in  circum- 
ftances  perfeftly  fimilar,  varies  in  the  fame  proportion 
bv  the  fam.e  variation  of  denfity. 

'  We  muft  therefore  afTume  it  as  the  leading  propofi- 
tion, that  air  rujhes  from  the  atmofphere  into  a  void  tvith 
ihe  velocity  luhich  a  heavy  lady  ivould  acquire  by  falling 
from  the  top  of  a  homogeneous  atmofphere. 

It  is  known  that  air  is  about  840  times  hghter  than 
wate/,  and  that  the  prefTure  of  the  atmofphere  fupports 
water  at  the  height  of  33  feet  nearly.  The  height 
therefore  of  a  homogeneous  atmofphere  is  nearly 
33  X  846,  or  27720  feet.  Moreover,  to  know  the  ve- 
tbcity  acquired  by  any  fall,  recolkd  tl  at  a  heavy  body 
by  falling  one  foot  acquires  the  velocity  of  8  feet  per 
fecond  ;  and  that  the  velocities  acquired  by  falling  thro' 
different  heights  are  as  the  fquare  roots  of  the  heights. 
•^^Thcrefore,  to  find  the  velocity  eorrefponding  to  any 
height,  expreifed  in  feet  per  fecond,  multiply  the  fquare 
HOOt  of  the  height  by  8.  We  have  therefore  in  the 
B^refent  inftance  V  =  8^^27220,  =  8X166,493,  =1332 
feet  per  fecond.  This  therefore  is  the  velocity  with 
which  common  air  will  ru{h  into  a  void  ;  and  this  may 
fee  taken  as  a  ftandard  number  in  pneumatics,  as  16  asid 
52  are  ftandard  numbers  in  the  general  fcience  of  me- 
chanics, cxpref&ng  tlie  aaion  of  gravity  at  the  furface 
©f  the  earth ..  . 

It  is  eafy  to  fee  that  greater  precilTon  is  not  necellary 
in  this  matter.  The  height  of  a  homogeneous  atmo- 
f^ihere  is  a  variable  thing,  depending  on  the  temperature 
of  the  air.  If  this  reafon  feems  any  objedion  againft 
the  ufe  of  the  number  1332,  we  may  retain  in 
place  of  it,  where  H  expreffes  the  height  of  a  homoge- 
neous atmofphere  of  the  given  temperature.  A  varia- 
tion of  the  barometer  makes  no  change  in  the  velocity, 
®or  in  the  height  of  the  homogeneous  atmofphere^  be- 
©aufe  Lt  is  accompanied  by  a  proportional  variation  in 
<he  dtivfity  of  the  air.  When  it  is  increafed  t'o»  for  in- 
ftance, the  denfity  is  alfa  increafed  -,V ;  and  thus  the 
expeUing  force  and  the  matter  to  be  moved  are  changed 
in  the  fame  proportion,  and  the  velocity  remains  the 
fame.  N.  B.  We  do  not  here  confider  the  velocity 
which  the  air  acquires  after  its  iffuing  into  the  void  by 
its  continual  expaofion.   Thi*  may  U  afcertaiiied  by 
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the  39th  prop,  of  Newton*5  Pnnripia,  b.  i.    Nay,  whtch 

appears  very  paradoxical,  if  a  cylinder  of  air,  communi- 
cating in  this  manner  with  a  void,  be  comprefled  by  a 
pifton  loaded  with  a  weight,  which  prelTes  it  down  as 
the  air  flows  out,  and  thus  keeps>  it  of  the  fame  denfity, 
the  velocity  of  eftlux  will  ftlll  be  the  fame  however  great 
the  prelTure  may  chance  tu  be  :  for  the  firft  and  imme- 
diate effedl  of  the  load  on  the  pifton  Is  to  reduce  the  air 
in  the  cylinder  to  fuch  a  denfity  that  its  elafticity  ftiall 
exaftly  balance  the  load ;  and  becaufe  the  elafticlty  of 
air  is  proportional  to  its  denfity,  the  denfity  of  the  air 
will  be  increafed  in  the  fame  proportion  with  the  load, 
that  is,  with  the  expelling  power  (for  we  are  negle£llug^ 
at  prefent  the  weight  of  the  included  air  as  too  inconfi- 
derable  to  have  any  fenfible  efiecl.)  ITierefore,  fince  the 
matter  to  be  moved  is-  increafed  in  the  f^mie  proportioa 
with  the  preffure,  the  velocity  will  be  tiie  fame  as 
before. 

It  is  equally  eafy  to  determine  the  velocity  with  which  And  th( 
the  air  of  the  atmofphere  will  rufli  into  a  fpace  contain- velocity 
ing  rarer  air.    Whatever  may  be  the  denfity  of  this  air,  ^'^^j^^^' 
its  elafticity,  which  follows  the  proportion  of  its  denSty^.i,,^^  ^ 
will  balance  a  proportional  part  of  the  pixffure  of  the  coiitaini 
atmofphere  j  and  it  is  the  excefs  of  this  laft  only  wliichrartr 
is  the  moving  force.    The  matter  to  be  moved  is  the 
fame  as  before.    Let  D  be  the  natural  denfity  of  the 
air,  and  ,r  the  denfity  of  the  air  contained  in  the  veflel 
into  which  it  is  fuppofed  to  run,  and  let  P  be  the 
prefl"ure  of  the  atmofphere,  and  therefore  equal  to  the 
force  which  impels  it  into  a  void;  and  let  »•  be  the 
farce  with  which  this  raider  air  would  run  into  a  void., 

Wt  have  D  :  -J^ztP  ;  ^,  and  ^r;— .    Now  the  moving^. 


48f 


force  in  the  prefent  inftance  is  P — r,  or 


Laftly,  let  V  be  the  velocity  of  air  rufhing  into  a  void, 
and  V  the  velocity  with  which  it  will  rufh  into  this- 
rarefied  air. 

It  is  a  theorem  in  the  motion  of  fluids,  that  the 
preffares  are  as  the  fquarcs  of  the  vtloclties  of  efflux. 


Therefore  P 


P  r 

p_  V 


Hence  we  derive 


We  do  not 


•y'  =  V*Xi— -Q,  and  'y=:Vx'^i— — 

here  confider  the  lefiftance  which  the  air  of  the  atmo- 
fphere will  meet  with  from  the  inertia  of  that  in  the 
veflel  which  it  muft  difplace  in  its  motion- 
Here  we  fee  that  there  will  always  be  a  current  inta 
the  veflel  while  <f  is  lefs  than  D. 

We  alfo  learn  the  gradual  diminution  of  the  velocity- 
aa  the  veflel  fills  ;  for  J  continually  increafes,  and.there- 

fore  1  —  jjj-  continually  diminiflies. 

It  remains  to  determine  the  time  /  expreffed  in  fe- 
conds,  in  which  the  air  of  the  atmofphere  will  flow 
into  this  veflel  from  its  ftate  of  vacuity  till  the  air  in  the 
veflel  has  acquired  any  propofed  denfity  J. 

For  this  puipofe  let  H,  exprefl'ed  in  feet,  be  the 
height  through  which  a  heavy  body  muft  fall  in  order 
to  acquire  the  velocity  V,  expreffed  alfo,  in  feet  per  fe- 
cond. This  we  fhall  exprefs  more  briefly  in  future,  by 
calling  it  the  height  producing  the  velocity  V.  Let 
C  reprefent  the  capacity  of  the  veffel,  expreffed  in  cubic 

feet. 
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f€ct,  and  O  the  area  or  feftlon  of  the  orifice,  exprefTed 
in  fuperficial  or  fquare  feet ;  and  let  the  natural  denfity 
of  the  air  be  D.  ^  .    ,  • 

Since  the  quantity  of  aerial  matter  contained  in  a 
veflel  depends  on  the  capacity  of  the  veffel  and  the 
denfity  of  the  air  jointly,  we  may  exprefs  the  air  which 
would  fill  this  vefTel  by  the  fymbol  CD  when  the  air 
is  in  its  ordinary  ftate,  and  by  C  ^  when  it  has  the 
denfity  ^.  In  order  to  obtain  the  rate  at  which  it  fills, 
we  muft  take  the  fluxion  of  this  quantity  _C  This 
13  C  j  ;  for  C  is  a  conltant  quantity,  and  a  is  a  variable 
or  flowing  quantity. 

But  we  alfo  obtain  the  rate  of  influx  by  ,  our  know- 
ledee  of  the  velocity,  and  the  area  of  the  orifice,  and 
the  denfity.  The  velocity  is  V,  or  8>/H,  at  the  firit 
ijillant ;  and  when  the  air  in  the  vefl'cl  has  acquired  the 
denfity  ^,  that  is,  at  the  end  of  the  time  /,  tlie  velocity 

is  Bv/nyTTJ,  or  Wl^J^^ 

The  rate  of  influx  therefore  (which  may  be  con- 
ceived as  meafured  by  the  little  mafs  of  air  which  will 
enter  during  the  time  't  with  this  velocity)  will  be 

8tv/H0DVD^r^ ,  or  8>/H0v^D'/D^^ imil- 

tiplying  the  velocity  by  the  orifice  and  by  the  denfity. 

Here  then  we  have  two  values  of  the  rate  of  influx. 

By  Rating  them  as  equal  we  have  a  fluxionary  equation, 

from  which  we  may  obtain  the  fluents,  that  is,  the 

time  /  in  feconds  ntceflary  for  bringing  the  air  in  the 

▼eflel  to  the  deniity  -5,  or  the  denfity  i  which  will  be 

produced  at  the  end  of  any  time  /.   We  have  the  equa^ 

lion  Sv'HOv/.DV'D^;  =:Ca'.    Hence  we  derive 

C  f 
•  X   Of  this  the  fluent  is 

Q   

'"""V^HO^/D^  V^D— J-f  A,  in  which  A  Is  a  con- 
diiioual  conftant  quantity.  The  condition  which  de- 
termines it  is,  that  /  mufl;  be  nothing  when  ^  is  nothing, 
that  is,  when  V'D  —  <f=:  v'D  for  this  is  evidently 
the  caie  at  the  btgiimlng  of  the  motion.  Hence  it 
foUows,  that  the  confl;ant  quantity  is  V^Dy  and  the. 
complete  fluent,  fuited  to  the  cafe,  is 

The  motion  eeafes  when  the  air  in  the  veffel  has  ac- 
quired the  denfity  of  the  external  air ;  that  is,  whca 


A   T   I    C  S. 

the  tinie  in  feconds  of  completely  filling  it  will  Be 
8  '  I  I  si' 

666 


ted 


or 


or  1,7297".    If  the  hole  is  only  '"'"V 


^31 

Air  in 
Motion. 


Plate 


^54666' 

of  a  fquare  inch,  that  is,  if  its  fide  is  xo  of  an 
inch,  the  time  of  completely  filling  the  hogfliead  will 
be  173'  very  neaily,  or  fomething  lefs  than  three 
minutes. 

If  v/e  make  the  experiment  with  a  hole  cut  in  a  thiii 
plate,  we  fliall  find  the  time  greater  nearly  in  the  pro- 
portion of  63  to  100,  for  reafons  obvious  to  all  who- 
have  ft.udied  hydraulics.  In  lilce  manner  we  can  tell 
the  time  neceflary  for  bringing  the  air  in  the  veflel  to 
of  its  ordlnar)'  denfity.  The  only  variable  part  of  our 
fluent  is  the  coefficient — a/D  — ,  orV'  i  — ^.  Let<fbe 
=  1,  then  a/i  — !  =:A/r=],  and  i—a/i^i  =:4- ; 
and  the  time  Is  86  r"  very  nearly  when  the  hole  is  ts  of 
an  inch  wide. 

Let  us  now  fuppofe  that  the  air  in  the  veflel  ABCD 

(fig.  64.)  is  comprefled  by  a  weight  afting  on  the  CCCCVo 

cover  Al>,  which  is  moveable  down  the  veflel,  and  is  _ 
,  11  1  •        '  I    •  Tlic  velo- 

thns  expelled  into  tlie  external  air.  ^.j^^ 

The  immediate  cfFedl  of  this  external  prcflure  is  to  with  the 

comprefs  tlie  air  and  give  it  another  denfity.     The  additional 

denfity  D  of  the  external  air  correfponds  to  its  preflure '"^P"^^'? 

P.    Let  the  additional  prefllire  on  the  cover  of  the^^^^^j^g 

veflel  be  py  and  the  denfity  of  the  air  in  the  veflel  down  tl«? 

he.  d.    We  fliiill  have  P:P-f/>=D:i/;  and  therefore  veflel. 

p  =  FX    D  ~'  hecaufe  the  preffure  which  ex- 

pels the  air  is  the  difference  between  the  force  which 
comprefles  the  air  in  the  veflel  and  the  force  which, 
compreffes  the  external  air,  the  expelling  force  is 
p.  And  becaufc  the  quantities,  of  motion  are  as  thi 
forees-  which  fimilarly  produce  tliem,  we  fhall  have 

P  ;  P"X  ~jy      MV  ;  mv  ;  where  M  and  m  exprefa 

the  quantities  of  matter  expelled,  V  exprefles  the  velo- 
city with  which  air  ruHiev'i  into  a  void,  and  v  expreflea. 
the  velocity  fought..  But  hecaufe  the  quantities  of 
aerial  matter  which  iffue  from  the  fame  orifice  in  a  mo- 
ment are  as  the  denfitics  and.  velocities  jointly,  we  ftiall.: 
have  MV  :  mv  =  lDYV  :  dvvy  =DV^  :  d-v'.  There- 
fore P t\    —  DV^  :  dv.      Hence    we  deduce- 


-I)! 


d  \ 

We  may  have  another  expreffion  of  the  velocity  with- 
out confidering  the  denfity.   We  had  P  ';  P-^-/=:D  :  dt 

therefore  ^=5^-|S,  and^-.D  =  ^P5.-.D... 


  ^v^HO* 

Therefore  the  time  of  completely  filling  the  veflel  13 

WHO* 

Let  us  illuftrate  this  By  an  example  in  ntimbers^ 
Suppofing  then  that  air  is  840  times  lighter  than 
water,  and  the  height  of  the  homogeneous  atmofphere 
27720  feet,  we  have  4v/Hzr666.  Let  us  further 
fuppofe  the  veflel  to  contain.  8  cubic  feet,  which  is 
nearly  a  wine  hogfliead„  and  that  the  hole  by  which  the 
air  of  the  ordinary  denfityj  which  we  ftiall  make  =1, 
oaJers  is  an  inch  fqtiaf e,  or  rin     a  fquare  foot,  Then. 


_D  xPH-/>— BP 


and 


J— D  _D  X  P+/>— DP 


_P-t-/— P 


P-f/> 


d 

therefore 


DxP-J-i> 


which  Is  a  very  fimple  and  convenient  exprefiion. 

Hitherto  we  have  conlniered  the  motion  of  air  as  The  eSeSt 
produced  by  its  weight  only.  Let  u&  now  confider  the  of  the  air'« 
effed  of  its  eMicity.  elafticity 

Let  ABCD  (fig.  64.)  be  a  veffel  containing  air  of 
any  denfity  D.  This  air  is  in  a  fl:ate  of  compreffion  ; 
and  if  the  compreffwg  force  be  removed.  It  will  expand, 
and  its  elafticity  will  diminifli  along  with  its  denfity. 
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Quantity 
of  air  ilTu- 
iri);  into  a 
void  iu  a 
given  time, 
and  the 
•leiifity  at 
tjie  end  (if 
l^at  time- 


Its  elaftlclty  in  any  ftate  Is  meafured  by  the  force  which 
keeps  it- in  that  ftate.  The  force  which  keeps  comrnon 
air  in  its  ordinaiy  denfity  ie  the  weight  of  the  atmo- 
fphere,  and  is  the  fame  with  the  weight  of  a  cohimn  of 
water  33  feet  high.  If  therefore  we  fuppofe  that  this 
sir,  inltead  of  being  confined  by  the  top  of  the  yefl'el, 
13  preffed  down  by  a  moveable  pifton  carrying  a  column 
<4f  water  33  feet  high,  its  elallicity  will  balance  this 
preffure  as  it  balances  the  prell'ure  of  the  atmofphere ; 
tlnd  as  it  is  a  fluid,  and  propagates  through  every  part 
t^e  preffure  exerted  on  any  one  part,  it  will  preis  on 
any  little  portion  of  the  veflel  by  its  elafticity  in  the 
fame  manner  as  when  loaded  with  this  column. 

The  confequence  of  this  reafoning  is,  that  if  this 
fmall  portion  of  the  veffel  be  removed,  and  thus  a  paf- 
fage  be  made  into  a  void,  the  air  \yill  begin  to  flow"  out 
with  the  fame  velocity  with  which  it  would  flow  when 
impelled  by  its  weight  alone,  or  with  the  velocity  ac- 
ijuired  by  falling  from  the  top  of  a  homogeneous  atn\o- 
fphere,  or  1332  feet  in  a  fecond  nearly. 

But  as  foon  as  fome  air  has  come  out,  the  denfity 
■of  the  remaining  air  ivS  diminifhed,  and  its  elafticity  is 
diminiflied  ;  therefore  tht;  expelling  force  is  diminiflied. 
But  the  matter  to  be  moved  is  diminifhed  in  the  veiy 
fame  proportion,  becaufe  the  denfity  and  elafticity  are 
found  to  vai-y  according  to  the  fame  law  ;  therefore  the 
v  elocity  will  continue  the  fame  from  the  beginning  to  the 
end  of  the  efflux. 

This  may  be  feen  in  another  way.  Let  P  be  the 
prefl'ure  of  the  atmofphere,  which  being  the  counter- 
balance and  meafure  of  the  initial  elafticity,  is  equal  to 
the  expelling  force  at  the  firft  i.nftant.  .Let  D  be  the 
initial  denfity,  and  V  the  initiak velocity.  Lef  J  be  its 
denfity  at  the  end  of  the  time  t  of  efflux,  and  v  .the 
contemporaneous  velocity.    It  is  plain  that  at  the  end 

of  this  time  we  Ihall  have  the  expelling  force  s?'=g^-; 

for  D:J=:P:-(=|5-j. 

Thefe  forces  are  proportional  to  tlie  quantities  of 
mpti(>n  which  they  produce  ;  and  the  quantities  of  mo- 
tion are  proportional  to  the  quantities  of  matter  M  and 
VI  and  the  velocities  V  and  v  jointly  :  therefore  we  have 
Vd 

V  I      =:MV-:  mv.      But  the  quantities  of  matter 

vhlch  efcape  through  a  given  orifice  are  as  the  denfities 
and  velocities  jointly  ;  that  is,  M  :  rnzzDV  :  dv.  there- 

Vd  „  Pr/DV* 

fore  P  :  ^  =  DV^  :  dv\  and  Vxdv'--    ^  =P./V% 

and  V^  rz-z)*,  and  V  —  v^  and  the  velocity  of  efflux  is 
conftant.  Hence  follows,  what  appears  very  unlikely 
at  firft  fight,  that  however  much  the  air  in  the  veffel  is 
condenfed,  it  will  always  iffue  into  a  void  with  the  fame 
velocity. 

In  order  to  find  the  quantity  of  aenal  matter  which 
will  iffue  during  any  time  /,  and  confequently  the  den- 
fity of  the  remaining  air  at  the  end  of  this  time,  we 
muff  get  the  rate  of  efflux.  In  the  element  of  time 
t  there  iffues  (by  what  has  been  fald  above)  the  bulk 
8\/H0^  (for  the  velocity  V  is  conftant)  ;  and  there- 
fore the  quantity  S^/HOc/A  On  the  other  hand,  the 
quantity  of  air  at  the  beginning  was  CD,  C  being  the 
<;apacity  of  the  veffel ;  and  when  the  air  has  acquired 
the  denfity  d^  the  quantity  is  C  d,  and  the  quantity 


run  out  is  CD-^rrCdf  therefore  th(;  quantity  which  has 
run  out  in  the  time  t  muft  be  the  fluxion  of  CD — C\/, 
oi"  —  Ci   Therefore  we  have  the  equation  Sy^HO^// 

^Ci,  and  ;=8^-H-o-^;  --^^^-2' 


Alr?f! 


The  fluent  of  this 


13  t  -z 


muft  be  fo  taken  that  t  may  be    0  when  ^/^D.  There- 

C  D 

fore  the  correft  fluent  will  be  t  -"^^  /|^q  ^og-  7  »  for 
D 

If^g-'jj  —  log.  I,  =  0.    We  deduce  from  this,  that  it 

requires  an  infinite  time  for  the  whole  air  of  a  veffel 
to  flow  out  of  it  into  a  void.  N.  B.  By  log.  d^  Sec.  is 
meant  the  h)^)erbolic  logarithm  of  d,  &c.  ^ro 
Let  us  next  fuppofe  that  the  veffel,  inftead  of  letting  Whc-.  '\ 
out  its  air  into  a  void,  *mits  it  into  air  of  a  lefs  den-^f  ffel  en 
fity,  which  remains  conftant  during  the  efflux,  as  we". 
may  fuppofe  to  be  the  cafe  when  a  veflel  containing 
condenfed  air  emits  it  into  the   furrounding  atmo- 
fphere.   Let  the  initial  denfity  of  the  air  in  the  veflel 
be      and  that  of  the  atmofphere  D.    Then  it  is  plain 

tfiat  the  expelling  force  is  P — -7—,  and  that  after 


the  time  t  it  is 


Vd  PD 


IV  PD 


PD 

We  have  therefore  P — -j- 
=    V*  :  dv^.  Whence  we 


deri 


.  =  V  /i 


d—D 


V  ^.j_D| 

From  this  equation  -ive  learn  that  the  motion  wifl  be 
at  an  end  when  d—  D  :  and  if  ^=^-D  there  can  be  no 
efflux. 

To  find  the  relation  between  the  time  and  the  den-Relaih: 
fity,  let  H  as  before  be  the  height  producing  the  velo-'^'='^''''f<= 
city  V.    The  height  producing  the  velocity  of  efllux^J^^^ 

S  d  -IJ  vhtni: 
V  muft  be  H  X  T—^,  and  the  little  parcel  of  alrin^r  ,nt, 
a  ^  ~ij  ^^-^^ 

which  will  flow  out  in  the  time  t  will  be  —  SA/KO  d't 


J: 


d  D 


di—^ 
Hence  We 


On  the  other  hand,  it 


Ci 


deduce  the  fluxionaiy  equation  / 
-  d 

The  fluent  of  this,  correft- 


ed  fo  as  to  make  /=0  when  d=Sy  j-s  /: 


CV  D 


completing  the  efflux,  when  d—T>s  is  /  = 


8v/HOv''5' 
And  the  time  of 


X 


log.  (- 


iD 


Laftly,  let  ABCD,  CFGH  (fig.  6$.)  be  two  vef-  Plat 
fels  containing  airs  of  different  denfities,  and  commu*  *-^CCC 
nicating  by  the  orifice  C,  there  will  be  a  current  from  ^rj^^)^*; 
the  veffel  containing  the  denfer  air  into  that  containing fr.  li 
the  rarer  :  fuppofe  from  ABCD  into  CFGH.  .lenfer  ir 

Let  P  be  the  daftic  force  of  the  air  in  ABCD,  Q^arer  au- 

its 


P   N    E   U  M 

Its  denfity,  and  V  its  velocity,  and  D  the  denfity  of 
the  air  in  GFGH.  And,  after  the  time  let  the 
denfity  of  the  air  in  ABCD  be  ^,  its  velocity  v,  and 
the  denfity  of  the  air  in  CFGHbe  ^    The  expelling 

PD 

force  from  ABCD  will  be  P— -^at  the  firllinftant, 
and  at  the  end  of  the  time  /  it  will  be/-c-~(T'  Therefore 

.    ■  PD     Pq      Pi  .  . 

we  fhallhave  P  ~"q^-  Q^QJ^^^^  '       ^'^"^^  S'^'^'^ 

^t:z:VX  ^^,andtheniotronwillceafewhen<r— ^. 

Let  A  be  the  capacity  of  the  firll  vefiel,  and  B 
that  of  the  fecond.     We  have  the  fecond  equation 

AQ^f  BD-rAy-f  B>r,  and  therefore; 
Subftituting  this  value  of  2  in  theforrrier  value  of  -7',we  have 
^.=VX  /QPT?-D)-A(Q-I^)]I 
V  g  B  (Q^-D)  i' 

the  relation  between  the  velocity  v,  and  the  denfity  q. 

In  order  to  afcertain  the  time  when  the  air  in- 
ABCD  has  acquired  the  deniity  z^,  it  will  be  conve- 
nient to  abridge  the  work  by  fome  fubftitutions.  There- 
fore make  Q_(B  ^A)  -M,  BQD  rBC^_N,  BQ-— 

BD— R  and  -yT—m.  Tlien,  pi'occeding  as  before,  we 


;>  which  gives 


V^My  N 


obtain  the  fluxionary  equation  S^\^lrLOq,  Z  11/  — 

'a7=—  Aq  whence  f  =_^^^X_i_ 

of  which  the  fluent,  completed  fo  that  t=o  when  y  Q, 
Aa/R  /0--4OT4-^rO=7/,0  U 

IS  /  — 


Sy/HO-v/M 


Some  of  thefe  queflions  are  of  difficult  iblution,  and 
they  are  not  of  frequent  ufe  in  the  more  important  and 
ufual  applications  of  the  dbftrines  of  pneumatics,  at 
leaft  in  their  prefent  form.  The  cafes  of  greateft  ufe 
are  when  the  air  is  expelled  from  a  vefTcl  by  an  exter- 
nal force,  as  when  bellows  are  worked,  whether  of  the 
ordinaiy  form  or  confiftiiig  of  a  cylinder  fitted  with  a 
moveable  pifton.  This  lail  cafe  merits  a  particular  con- 
fideration  ;  and,  fortunately,,  the  inveftigation  is  ex- 
tremely eafy. 

Let  AD  fig.  64.  be  confidered  as  a'  pifton  moving 
downward  with  the  uniform  velocity  /,  and  let  the  area 
of  the  pifton  be  n  times  the  area  of  the  hole  of  efBux, 
then  the  velocity  of  efflux  arifing  from  tlie  motion 
of  the  pifton  will  be  nf.  Add  this  to  the  velocity  V 
produced  by  the  elafticity  of  the  air  in  the  firft  queftion, 
and  the  whole  velocity  will  he  Vntf.  It  will  be  the 
fame  in  the  others.  The  problem  is  alfo  freed  from  the 
confideration  of  the  time  of  efflux.  Foj  this  depends 
now  on  the  velocity  of  the  pifton.  It  is  ftill,  however,  a 
▼ety  intricate  problem  to  afcertain  the  relation  between 
the  time  and  the  denfity,  even  though  the  pifton  is 
moving  uniformly ;  for  at  the  beginning  of  the  mo- 
tion the  air  is  of  common  denfity.  As  the  pifton  de- 
fcends,  it  both  expels  and  compreffes  the  air,  and  the 
denfity  of  the  air  in  the  velfel  varies  in  a  very  intricate 
manner,  as  alfo  its  refiftance  or  readlion  on  the  pifton.  For 
thi.>  reafon,  a  pifton  which  moves  uniformly  bv  means  of 
a»  external  force  will  never  make  an  uniform  blaft  by  fuc- 
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ceflivG  fti'okes ;  it  will  always  be  weaker  at  the  beginning- 
of  the  ftroke.  The  bell  way  for  fecuring  an  uniform  blail 
is  to  employ  the  external  force  only  for  lifting  Up  the 
pifton,  and  then  to  let  the  pifton  defcend  by  its  own 
weiglit.  In  this  way  it  will  quickly  link  down,  com- 
pi'elfmg  the  air,  till  its  denfity  and  correfponding  ela- 
fticity exactly  balance  the  weight  of  the  pifton.  Af- 
ter this  the  pifton  wiU  defcend  equably,  and  the  blaft 
will  be  uniform.  We  fhall  have  occaiion  to  confidcr 
this  more  particulaiy  under  the  head  of  PiVtuMATicjL 
Machines.  Thefe  obfei'vatians  and  theorems  will  ferve 
to  determine  the  initial  velocity  of  the  air  in  all  im- 
portant cafes  of  its  expulfion.  The  philofopher  will  leani 
the  rate  of  its  efflux  out  of  one  veffel  into  another;, 
.the  chemift  wilt  be  able  to  calculate  the  quantities  of 
the  different  gafes  which  are  employed  in  the  curious 
experiments  of  the  ingenious  but  unfortunate  Lavoi- 
ller  on  Combuftion,  and  will  find  them  extremely  diffe- 
rent from  what  he  fuppofed  ;  the  engineer  will  leani 
how  to  proportion  the  motf^-e  force  of  his  machine  to 
the  quantity  of  aerial  matter  which  his  bellows  muft 
^^"pP'y-  But  it  is  not  enough,  for  this  purpofe,  that 
the  air  beg>n  to  ilfue  in  the  proper  quantity  ;  we  muft 
fee^  whether  it  be  not  aff'ecled  by  the  circumftances 
of  Its  fubfcquent  pafiage. 

All  the  modii'ications  of  motion  which  are  obferved  Paffa^e  of 
in  water  conduits  take  place  alfo  in  the  pafiage  of  air  th^ou^?i: 
through  pipes  and  holes  of  all  kinds..    There  is  the 
fame  diminution  of  q^uantity  paiTmg  through  a  hole  in.tbe  motion 
a  thin  plate  that  is  obferved  in  water.    We  know  of  water  h* 
that  (abating  the  fmall  effe£l  of  friftion)  water  if- conduits, 
fues  with  the  velocity  acquired  by  falling  from  the 
furface ;  and  yet  if  we  calculate  by  this  velocity  and 
by  the  area  of  the  orifice,  we  ftiall  find  the  quan- 
tity of  water  de^cient  nearly  In  the  proportion  of  6  5 
to  100.    This  is  owing  to  the  water  preffing  towards 
the  orifice  from  all  fides,,  which  occafions  a  contraftioii 
of  the  jet..    The  fame  thing  happens  in  the  efflux  of 
air.    Alfo  the  motion  of  water  Is  greatly  impeded  by 
■A\  contrai5lions  of  its  pafiage..    Thefe  oblige  it  tp  ac- 
celerate its  velocity,  and  tlierefore  require  an  increafe 
of  preflure  to  force  it  through  them,  and  this  in  pro- 
portion to  the  fquares  of  the  velocities.    Thus,  if  a 
machine  working  a  pump  caufes  it  to  give  a  certala 
number  of  ftrokcs  in  a  minute,  it  will  deliver  a  deter- 
mined quantity  of  water  in  that  time.    Should  it  hap- 
pen that  the  paflage  of  the  water  is  contracted  to  one 
half  in  any  part  of  the  machine  (a  thing  which  fre- 
quently happens  at  the  valves),  the  water  muft  move 
through  this  contraftion  with  twice  the  velocity  that 
it  has  in  tlie  reft  of  the  paflage.    This  will  require 
four  times  the  force  to  be  exerted  on  the  pifton.  Nay 
(which  will  appear  very  odd,  and  is  never  fufpefted 
by  engineers),  if  no  part  of  the  paflage  is  narrower 
than  the  barrel  of  the  pump,  but  on  the  contrary- 
a  part  much  wider,  and  if  the  conduit  be  again  con- 
trailed  to  the  width  of  the  barrel,  an  additional  force, 
muft  be  apphed  to  the  pifton  to  drive  the  water  through', 
this  paflage,  which  would  not  have  been  neceflary  if 
the  paflage  had  not  been  widened  in  any  part.    It  will 
require  a  force  equal  to  the  weight  of  a  column  of 
water  of  the  height  neceflary  for  communicating  a  ve- 
locity the  fquare  of  which  is  equal  to  the  difference 
of  the  fquares  of  the  velocities  of  the  water  in  the  wide, 
and  the  narrow  part,  of  the  conduit.. 
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Air  fuffers 
the  fame 


The  fathe -thing  takes  place  in  the  motion  of  air,  and 
therefore  all  contraftions  and  dilatations  muft  be  care- 
fully avoided,  when  we  want  to  preferve  the  velocity 
Unimpaired. 

Air  alfo  fuffers  the  fame  retardation  in  its  motion 
retardation  ^long  pipes.  By  not  knowing,  or  not  attending  to  thst, 
along  pipes  ^^glneers  of  the  firft  deputation  have  been  prodigioufly 
and^the  '  difappcinted  in  their  expeftations  of  the  quantity  of 
necellity  of  air  which  will  be  delivered  by  long  pipes.  Its  extreme 
attending  mobility  and  iightnefs  hindered  them  from  fufpefting 
40  this.  ^y^^^  would  futfer  any  fenfible  retardation.  Dr  Pa- 
pin,  a  moft  ingenious  man,  propofed  this  as  the  moft 
effeftual  method  of  transfening  the  aftion  of  a  moving 
power  to  a  great  diftance.  Suppofe,  for  inftance,  that 
it  was  required  to  raife  water  out  t>f  a  mine  by  a  wa- 
ter-machine, and  that  there  was  no  fall  of  water  nearef 
*han  a  mile's  dillance.  He  employed  tliis  water  to 
•drive  a  pifton,  which  fliould  compnefs  the  air  in  a  cy- 
linder communicating,  by  a  long  pipe,  with  another 
Cylinder  at  the  mouth  of  the  mine.  This  fecond  cy- 
linder had  a  pifton  in  it,  whofe  i-od  l^^ras  to  give  motion 
to  the  pumps  at  the  mine.  He  expected,  that  as  foon 
'As  the  pifton  at  the  water-machine  had  comprefied  the 
lair  fufficiently,  it  would  caufe  the  air  in  the  cylinder 
'St  the  mine  to  force  up  its  pifton,  and  thus  work  the 
pumps.  Doftor  Hooke  made  many  objections  to  the 
method,  when  laid  before  the  Royal  Society,  and 
it  was  much  debated  there.  But  dynamics  was  at 
this  time  an  infant  fcience,  iuid  Very  little  undei-ftood-. 
Kewton  had  not  then  taken  any  part  in  the  bufinefs  of 
the  foclety,  otherwife  the  tioie  objedlions  would  not 
have  efcaped  his  fagaciotis  mind.  Notwithftandiiig  Pa- 
pin's  great  reputation  as  an  engineer  and  mechanic,  he 
could  not  bring  his  fcheme  into  ufe  in  England  ;  but 
afterwards,  in  France  and  in  Germany,  where  he  fettledj 
he  got  fome  perfons  of  great  fortunes  to  employ  hint 
in  this  projeft  ;  and  he  erefted  great  machines  in  Au- 
-vergne  and  Weftphalia  for  draining  mines.  But,  fo  far 
from  being  effeftive  machines,  they  would  not  even  be- 
^in  to  move.  He  attributed  the  faihire  to  the  quan- 
tity of  air  in  the  pipe  of  communication,  which  muft  be 
condenfed  before  it  can  condenfe  the  air  in  the  remote 
cylinder.  This  indeed  is  tfue,  and  ht  ftiould  have 
thought  of  this  earlier.  He  therefore  diminifhed  tiie 
-fize  of  this  pipe,  and  made  his  water-machine  cichauft 
inftead  of  cundtniing,  and  had  no  doubt  but  that  the 
immenfe  velocity  w'ith  whicli  air  rushes  into  a  void  would 
make  a  rapid  and  effeftual  "commnnicatiori  of  power. 
But  he  was  •equally  difappointed  Mere,  and  the  machine 
at  the  mine  ftood  ftill  as  before. 

Near  a  century  after  this,  a  very  intelligent  e??gineer 
attempted  a  much  more  feafible  tiling  of  this  kind  at  an 
iron-foundery  in  Wdes.  He  ercfted  a  machine  at  a 
powerfid  fall  of  •water,  wiiich  worked  a  fet  <>f  cylinder" 
bellows,  the  h\oxv  pipe  of  wbich  was  conducted  to  th€ 
diftance  of  a  mile  and  a  half,  where  it  was  applied  to  a 
tlaft  furnace.  But  notwithlianding  every  care  to  mak.€ 
the  conducing  pipe  very  air-tight,  of  great  fize,  and  as 
fmooth  as  poflible,  it  Would  hardly  blow  out  a  candW* 
.The  failure  was  afcrlbed  to  the  impolTibiiity  of  making 
the  pipe  air-tight.  But,  what  was  furpriftng,  above 
ten  minutes  elapfed  after  the  action  of  the  piftons  in 
the  bellows  before  the  leaft  wind  could  be  perceived  at 
the  end  of  the  pipe ;  ir/liereas  the  engineer  expected  an 
interval  of  6  fcconds-only. 
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No  very  diftiftft  theory  can  be  dellrered  on  this  fiib-    A!r  i 
jeft  ;  but  we  may  derive  confiderable  afiiftance  in  un-  ^^t" 
derftanding  the  caufes  of  the  obftru6t!on  to  the  motion 
of  water  in  long  pipes,  by  con'fidering  what  happens  No  dift 
to  air.    The  elafticity  of  the  air,  and  its  great  com-t'^eory 
prelTibilily,  have  given  lis  the  diftinfteft  notions  of  Aui-^^'*^*^^ 
dity  in  general,  fhowing  us,  in  a  way  that  c^n  hardly 
be  contitoveited,  that  the  particles  of  a  fluid  are  kept 
at  a  diftance  from  each  other,  and  from  other  bodies, 
by  the  corpufcular  forces.    We  fhall  therefore  take  this 
opportunity  to  give  a  view  of  the  fubjeft,  which  did 
not  occur  to  us  when  treating  of  the  motion  of  water 
in  pipes,  referving  a  further  difcuflion  to  the  articles 
River,  IVATER-lVorks. 

Th€  writers  on  hydrodynarnrcs  have  always  confideir-  How  fl 
edthe  obftrudtion  to  the  motipn  of  fluids  along  canals  ^'^ 
of  any  kind,  as  owing  to  fomething  like  the  fri£lIon  by 
which  the  motion  of  folid  bodies  on  each  other  is  ob-aiopc 
ftrvM^led ;  but  \ve  cannot  form  to  ourfelves  any  diftindt  nals. 
notion  of  refemblanee,  or  even  analogy  between  them. 
The  faft  is,  however,  that  a  fluid  running  along  a  ta- 
nal  has  its  motion  obftrufted  ;  and  that  this  obftruc- 
tion  is  greateft  in  the  immediate  vicinity  of  the  folid 
canal,  and  gradually  diminifhes  to  the  middle  of  the 
ftream.  It  appears,  therefore,  that  the  parts  of  fluids 
can  no  more  move  among  each  other  than  among  fo- 
lid bodies,  without  fuffering  a  diminution  of  their  mo- 
tion. The  patts  in  phyfical  contaft  with  the  fides  and 
bottom  are  retarded  by  thcfe  immoveable  bodies.  Th^ 
particles  of  the  next  ftra:tum  of  fluid  cannot  preferve? 
their  initial  velocities  without  ovei"pafling  the  particles 
of  the  firft  ftratum  ;  and  it  appears  from  the  fadt  that 
they  are  by  this  means  retarded.  Tliey  retard  in  the 
fame  manner  the  particles  of  the  third  ftratum,  and  fo 
on  to  the  middle  ftratum  or  thread  of  fluid,  ^t  ap- 
pears from  the  faft,  tiierefore,  that  this  fort  of  fridtiort 
is  not  d  x5onfequence  of  rigidity  alone,  but  that  it  is 
equally  competent  to  fluids.  Nay^  fince  it  is  a  mattet 
of  faft  in  air,  and  is  even  mOre  remarkable  there  than 
in  any  other  fluid,  as  w^  fll-^11  fee  by  the  experiments 
which  have  been  made  on  the  fubjeft ;  and  as  our  ex- 
periments on  the  compreflion  of  air  fliow  us  the  par- 
ticls  of  air  ten  times  nearer  to  each  other  in  fome  cafes 
than  in  others  (Viz.  when  we  fee  air  a  thoufand  times 
denfer  in  thefe  cafes),  and  therefore  force  us  to  ac- 
knowledge that  they  are  not  in  contadt ;  it  is  plain  that 
this  obftrudtion  has  ito  analogy  to  fridlioH,  which  fup- 
pofes  rdughnefs  or  inequality  of  furface.  '  No  fuch  in- 
equality can  be  fuppofed  in  the  furface  of  an  aerial 
particle ;  nor  •<*ouId  it  be  of  any  fervice  in  explaining 
the  oljltrudtion,  fince  the  particles  do  not  rub  on  each 
otlicr,  but  pafa  each  other  at  fortie  fmall  and  imper- 
ceptible diilance. 

We  muft  therefore  have  recourfe  to  fome  other  mode 
of  explication-.  We  ftiall  apply  this  to  air  only  in  this 
place ;  and,  fince  it  is  proved  by  the  uHcontroverti&l*? 
experiments  of  Canton,  Zimmerman,  and  others,  that 
water,  m.ercury,  oil,  &c>  are  alfo  comprefliible  and  per- 
fedtly  elaftic,  the  argument  from  this  principle,  which 
is  conclufive  in  air,  muft  equaliy  explain  the  fimilar 
phenomenon  in  hydraulics. 

The  moft  highly  poliihed  body  which  we  know  mu{lt 
be  conceived  as  having  an  imeven  furface  when  we' 
compare  it  with  the  fmall  fpaces  in  which  the  corpuf- 
Gtdar  forces  arc  exerted ;  and  a  quantity  of  air  moving 
3  M* 
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m  a^olithed  pipe  -may  Ire  compaired  to  a  quantity  of 
fmall  fi»ot  Aiding  down  a  channel  W'ith  ttndulated  Tides 
and  bottom.  The  row  of  particles  immediately  conti- 
guous to  the  fides  will  therefore  have  an  undulated  mo- 
tion ;  but  this  undulation  of  the  contiguoHS  particle* 
of  air  will  not  be  fo  great  af?  that  of  the  furface 
along  which  they  glide  ;  for  not  only  every  motion 
requires  force  to  proditCe  it,  but  alfo  every  change  of 
The  particleg  of  aiv  l-efift  this  change  from 
a  reftilineal  tp  an  undulating  motion ;  and,  being  ela- 
ftic,  that  isf  repelling  each  other  and  other  bodied, 
they  keep  a  little  nearer  to  the  furface  as  they  are  paf- 
fmg  over  an  eminence,  and  their  path  is  lefs  incUrvated 
than  the  furfaee.  The  difference  between  the  motion  of 
the  particles  of  air  and  the  particles  of  a  fluid  quite  une- 
iaftic  is,  in  this  fefpeft,  fomewhat  like  the  difference  be- 

■  tween  the  motion  of  a  l^ing-carriage  and  that  of  a  com- 
mon carriage.  \V  herl  the  common  carriage  paffes  along  a 
road  not  perfectly  fmooth,  the  line  defcribed  by  tlie 

■  Centre  of  gi-avity  of  the  carriage  keeps  perfeAly  pa- 
rallel to  that  defcribed  by  the  axis  of  the  wheels,  ii- 
Ting  and  falling  along  with  it.     Now  let  a  fpring 

tiody  be  put  on  the  fame  wheels  and  pafs  along  the 
fame  road.  When  the  axis  fifes  over  an  eminence 
erhaps  half  an  inch,  links  down  again  into  the  next 
ollow,  and  then  rifes  a  fecond  tirn«i,  and  fp  on,  the 
■tentre  of  gravity  of  the  body  defcribes  a  much  ftraight- 
fer  line ;  for  upon  the  rifing  of  the  wheels,  the  body 
refills  the  motion,  and  comprefles  the  fptings,  and  thus 
remains  lower  than  it  would  have  been  had  the  fprings 
not  been  interpofed.  In  like  manner,  it  does  not  fink 
fo  low  as  the  axle  does  when  the  wheels  go  into  a  hoi* 
low.  And  thus  the  motion  of  fpring-carriages  be- 
tomes  kfs  violently  undulated  than  the  road  along  which 
they  pafs.  This  illuftration  will,  we  hope,  enable  the 
reader  to  conceive  how  the  deviation  of  the  particles 
next  to  the  fides  and  bottom  of  the  canal  from  a  reifti- 
lineal  motion  is  lefs  than  that  of  the  canal  itfelf. 

It  is  evident  that  the  fame  reafoning  will  ptove  that 
the  undulation  of  the  next  rOW  of  particles  vi'ill  be  lefs 
than  that  of  the  firft,  that  the  undulation  of  the  third 
row'will  be  lefs  than  that  of  the  fecond,  and  fo  on,  as 
is  reprefented  in  fig.  A.  Plate  CCCCV.  And  thus  it 
appears,  that  while  the  mafs  of  air  has  a  progrefljve 
motion  along  the  pipe  or  canal,  each  pafticle  is  de- 
fcribing  a  waving  line,  of  which  a  line  parallel  to  the 
direftion  of  the  canal  is  the  axis,  cutting  all  thefe  undu- 
latiohs.  This  axis  of  each  undulated  path  will  be 
ftraighl  Or  curved  as  the  canal  is,'  and  the  eXcurfions 
of  the  path  on  each  fide  of  its  axis  will  be  lefs  and 
leis  as  the  axis  ef  tlre^path  is  nearer  to  the  axis  of  the 
cahal. 

Let  us  no"W  fee  what  fenfible  t^t€t  this  will  haVe;  for 
all  the  motion  which  we  here  fpeak  of  is  imperceptible. 
It  is^^demonftrated  in  mechanics,  that  if  a  body  moving 
with  any  Velocity  be  deflefled  from  its  reftilineal  path  by 
r  a  curved  and  perfeftly  fmoOth  channel,  to  which  the  refti- 
>  lineal  path  is  a  tangent,  it  will  proceed  along  this  channel 

■  with  undiminifhed  velocity.  Now  the  path,  in  the  pre- 
^fent  cafe,  may  be  confidered  as  perfeftly  fmooth,  fince 

the  particles  do' not  touch  it.  It  is  one  of  the  Undu- 
-iat  Ions -which  -we  are  confidering,  and  we  may  at  pre- 
fent  conceive  this  as  without  any  fubordinate  inequali- 
ties. There  fhould  not,  therefore,  be  any  diminution 
i&f  the  velocity.  Let  us  grant  this  of  the  ahfokite  ve- 
VbL.  XV.  Fart  I. 
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locity  of  the  particle ;  but  what  vrh  otierve  i*»  tkfc  ve- 
locity of  the  mafs,  and  we  judge  of  it  perhaps  by  the 
motion  of  a  feather  carried  along  by  Let  us  fup^ 
pofe  a  fingle  atom  t^  be  a  fenfible  objeft,  and  let  us  at- 
tend to  two  fuch  particles,  one  at  the  lide,  and  the  other 
in  the  middle  :  although  we  cannot  perceive  the  undu- 
lations of  thefe  particles  during  their  progreffive  mo- 
tions, vpe  fee  the  pfogreflive  motions  themfelves.  Let 
UB  fuppofe  then  that  the  middle  particle  has  moved 
without  any  undulation  whatever,  and  that  it  has  ad- 
vanced ten  feet.  The  lateral  particle  will  alfo  havS 
moved  ten  feet ;  but  this  has  not  been  in  a  flraight  line. 
It  will  not  be  fo  far  advanced,  therefore,  in  the  direc- 
tion of  the  canal ;  it  will  be  left  behind,  and  will  ap- 
pear to  us  to  have  been  retarded  in  its  motion ;  and  ift 
like  manner  eaeh  thread  of  particles  will  be  more  and 
more  retarded  (apparently  only)  as  it  recedes  farther 
from  the  axis  of  .the  canal,  or  what  is  ufually  called 
the  thread  of  the  fl;ream* 

And  thus  the  obferved  fa<^t  is  fiiOwn 
fary  confeqUence  of  what  we  know  to  be  the  nature  of^^[*'^ 
a  compreffible  or  elaftic  fluid  5  and  that  without  fup- ^l^^^j^^'^^ 
pofing  any  diminution  in  the  real  velocity  of  each  par- real  ob- 
tlcle,  there  vvill  be  a  diminution  of  the  velocity  of  theftruAion. 
fenfible  threads  of  the  general  fiream,  and  a  diminution 
ef  the  whole  quantity  of  air  which  pafles  along  it  du- 
ring a  given  time. 

Let  us  now  fuppofe  a  parcel  of  air  impelled  along 
a  pipe,  which  is  perfeS/y  fmooth,  'out  of  a  lar- 
ger veflel,  and  ifluing  from  this  pipe  with  a  certain, 
velocity.  It  requires  a  Certain  forCe  to  change  its  ve- 
locity in  the  "J^effel  to  the  greater  velocity  which  it  has 
in  the  pipe.  This  is  abundantly  demonftrated.  How 
long  foe'ver  we  fuppofe  this  filpe,  there  will  be  no 
change  in  the  velocity,  or  in  the  force  to  keep  it  upi. 
But  let  us  fuppofe  that  about  the  middle  of  this  pipe 
there  is  a  part  of  it  which  has  fuddenly  got  an  undu- 
lated furface,  hovC-ever  imperceptible*  Let  us  further 
fuppofe  that  the  final  velocity  of  the  middle  thread  is 
the  fame  as  before.  In  this  cafe  it  is  evident  that  the 
fum  total  of  the  motions  of  all  the  particles  is  greater 
than  before,  becaufe  the  abfolute  motions  of  the  lateral 
particles  is  greater  than  that  of  the  central  particle, 
which  we  fuppofe  the  fame  as  before.  This  abfolut^ 
increafe  ef  motion  cannot  be  without  ah  increafe  of 
propelling  force  :  the  force  afting  now,  tlierefore,  mull 
be  greater  than  the  force  afting  formAly.  Therefore, 
if  only  the  former  force  had  Continued  to  a£l,  the  fame 
motion  of  the  central  particle  Could  not  have  been 
preferved,  or  the  progrefiive  motion  of  the  whole  ftreani 
mull  be  dlminllhed. 

And  thus  we  fee  that  this  internal  infenfible  Tindula- 
tory  motion  becomes  a  real  obfl;ru£tion  to  the  fenfible 
motion  which  we  obferve,  and  occafioas  an  expcnce  of 
power. 

Let  us  fee  what  will  be  the  confequence  of  extend- An  addl- 
ing this  obftru£ting  furface  further  aloBg  the  canal,  tiona!  force 
It  muft,  evidently  be  accompanied  by  an  augmentation  "^'^'^^^'ly 
of  the  motion  produced,  if  the  central  velocity  be  ^lUlvb^a^gi-'' 
kept  Up;  for  the  particles  which  are  now  in  contaft  ven  pro- 
with  the  fides  do  not  continue  to  occupy  that  fituationrgreilivemo- 
the  middle  particles  moving  fafter  foi-'ward  get  over^"*'^ 
them,  and  in  their  turn  come  next  the  fide ;  and  as 
they  are  really  moving  equally  fall,  but  not  in  the  di- 
rection into  vi  hich  they  are  now  to  be  forced,  force  is 
S  neccfiary 
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nefieflTary  fov  clianging  the  direftion  alfo  ;  and  this  13 
in  addition  to  the  force  neceflary  for  producing  the  un- 
dulations fo  minutely  treated  of.  The  confequence 
of  this  mufl:  be,  that  an  additional  force  will  be  necef- 
fary  for  prefcrving  a  given  progreffive  motion  in  a 
longer  ob/lruSing  pipe,  and  that  the  motion  produced  in  a 
pipe  of  greater  length  by  a  given  force  will  be  lefs  than 
in  a  fhorterone,  and  the  efflux  will  be  diminifhed. 

There  is  another  confideration  which  muft  have  an 
iftfluence  here.  Nothing  is  more  irrefragably  demon- 
ftrated  than  the  necellity  of  an  additional  force  for  pro- 
ducing an  efflux  through  any  contradtion,  even  though 
it  fhould  be  fucceeded  by  a  dilatation  of  the  pafiage. 
Now  both  the  inequalities  of  the  fides  and  the  undula- 
tions of  the  motions  of  each  particle  are  equivalent  to 
a  fucc^ffion  of  contraftions  and  dilatations  ;  although 
each  of  thefe  is  next  to  infinitely  frnall ;  their  number 
IS  alfo  next  to  infinitely  great,  and  therefore  the  total 
effeft  may  be  fenfible. 

We  have  hitherto  fuppofed  that  thS  abfolute  velocity 
of  the  particles  was  not  diminirtied :  this  we  did,  ha- 
ving affumed  that  the  interval  of  each  undulation  of 
the  fides  was  without  inequalities.    But  this  was  gra- 
tuitous   it  was  alio  gratuitous  that  the  fides  were  only 
.undulated.    We  have  no  reafon  for  excluding  angular 
afperities.    Thefe  will  produce,  and  moft  certainly  of- 
ten produce,  real  diminutions  in  the  velocity  of  the 
contiguous  particles ;  and  this  muft  extend  to  the 
vei-y  axis  of  the  canal,  and  produce  a  diminution  of  the 
fum  total  of  motion :  and  in  order  to  preferve  the 
fame  fenfible  progreffive  motion,  a  greater  force  muft 
be  employed.    This  is  all  that  can  be  m.eant  by  faying 
that  there  is  a  refiftance  to  the  motion  of  air  through 
long  pipes- 
There  remains  another  eaufe  of  diminution,  viz.  the 
e  fe6t  flui  ^^"^      perfeft  fluidity,  whether  arifing  from  the  dif- 
dicy!         feniination  of  folid  particles  in  a  real  fluid,  or  from  the 
vifcidity  of  the  fluid.    We  fliall  not  infift  on  this  at  pre- 
fent,  becaufe  it  cannot  be  Ihown  to  obtain  in  air,  at 
leaft  in  any  cafe  which  deferves  confideration..  It  feems 
of  no  importance  to  determine  the  motion  of  air  hur- 
jying  along  with  it  foot  or  duft.    The  effedi  ctf  fogs 
on  a  particular  modification  of  the  motion  of  air  will 
be  cortfidered  under  the  article  Sound.  What  has  been 
faid  on  this  fubjeft  is  fufficient  for  our  purpofe,  as  ex- 
plaining the  prodigious  and  unexpefted  obftruftion  to 
the  paflage  of  air  through  long  and  narrow  pipes*  Wc 
are  able  to  colleft  an  important  maxim  from  it,  viz. 
that  all  pipes  of  communication  ftiould  be  made  as  wide 
as  circumftances  will  permit :  for  it  is  plain  that  the 
©bftruftion  depends  on  the  internal  furface,  and  the 
force  to,  overcome  it  muft  be  in  proportion  to  the  mafs 
of  matter  which  is  in  motion.    The  firft  inereafes  as 
the  diameter  of  the  pipe,  and  the  laft  as  the  fquare..  The 
obftru6\ion  muft  therefore  bear  a  greater  proportion  to 
the  whole  motion  in  a  fmall  pipe  than  in  a  large  one. 
The  law  cf     It  were  very  defirable  to  know  the  law  by  which  the 
retardation  retardation  extends  from  the  axis  to  the  fides  of  the  ca- 
extendmg   ^al,  and  the  proportion  which  fubfifts  between  the 
axirto^the  l^rigths  of  canal  and  the  forces  neceflary  for  overcoming 
fidfts  of  tl.e  the  obftruftions  wlien  the  velocity  is  given ;  avS  alfo 
cir  al  un-    whether  the  proportion  of  the  obftruftion  to  the  whole 
motion  varies  with  the  velocity :  but  aU  this  is  unknown. 
It  does  not,  however,  feem  a  defperate  cafe  in  air :  we 
know  pretty  diftiaitly  the  law  of  adion  among  its  par- 
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tides,  viz.  that  their  mutual  r^pulfions  are  inverfely  as 

their  diftances.  This  promifes  to  enable  us  to  trace  the 
progrefs  of  undulation  from  the  fides  of  the  canal  to  the 


Moti 


known. 


We  can  fee  that  the  retardations  will  not  increafe  fo  tt  will 
faft  as  the  fquare  of  the  velocity.  ,  Were  the  fluid  in-increa( 
compreflible,  fo  that  the  undulator^'  path  of  a  particle 
were  invariable,  the  deflefting  forces  by  which  each  indi-* 
vidual  particleis  madetodefcribe  itsundulating  pathwould  ties, 
be  precifely  fuch  as  arife  from  the  path  itfclf  and  the  mo- 
tion in  it ;  for  each  particle  would  be  in  the  fituation  of  a 
body  moving  along  a  fixed  path.    But  in  a  very  com- 
prelhble  fluid,  fuch  as  air,  each  particle  may  be  confider- 
ed  as  a  folitary  body,  aftuated  by  a  projectile  and  a 
tranfverfe  force,  arifing  from  the  aftion  of  the  adjoining 
particles.    Its  motion  muft  depend  on  the  adjuftment  of 
thefe  forces,  in  the  fame  manndr*'as  the  elliptical  motion 
of  a  planet  depends  on  the  adjuftment  of  the  force  of  pro- 
jeftlon,  with  a  gravitation  inverfely  proportional  to  the 
fquare  of  the  diftance  from  the  focus.    The  tranfverfe 
force  in  the  pi-efent  cafe  has  its  origin  in  the  preflure  on 
the  air  which  is  propelling  it  along  the  pipe  :  this,  by 
fqucezing  the  particles  together,  brings  their  mutual  re- 
pulfion  into  aftion.    Now  it  is  the  property,  of  a  per- 
fect fluid,  that  a  prefl'ure  exerted  on  any  part  of  it  la- 
propagated  equally  through  the  whole  fluid ;  therefore 
the  tranfverfe  forces  which  are  excited  by  this  prefl'ure 
are  proportional  to  the  preflure  itfelf :  and  we  know  that  • 
the  prefliires  exerted  on  the  furface  of  a  fluid,,  fo  as  to- 
expel  it  through  any  orifice,  or  ali)ng  any  canal,  are  pro- 
portional to  the  fquare&of  the  velocities  which  they  pro- 
duce.   Therefore,  in  every  point  of  the  undulatory  mo- 
tion of  any  particle,  the  tranfverfe  force  by  which  it  is 
deflefted  into  a  curve  is  proportional  to  the  fquare  of  its 
velocity.  When  this  is  the  cafe,  a  body  would  continue 
to  defcribe  the  fame  curve  as  before ;  but,  by  the  very 
comprefflon,  the  curvatures  are  increafed,  fuppofing  them 
to  remain  fimllar.    This  would  require  an  increafe  o£ 
the  tranfverfe  forces ;  but  this  is  not  to  be  found :.  there- 
fore the  particle  will  not  defcribe  a  fimllar  curve,  but 
one  which  is  lefs  ineurvated  in  all  its  parts;  confequent- 
ly  the  progreffive  velocity  of  the  whole,  which  is  the 
only  thing  perceivable  by  us,  will  not  be  fo  much  di- 
miniflied  ;  that  is,  the  obftruftions  will  not  increafe  fo> 
faft  as  they  would  otherwife  do,  oir  as  the  fquares  of  the 
velocities. 

This  reafonihg  is  equally  applicable  to  all'  fl.uids,  and 
is  abundantly  confirmed  by  experiments  in  hydraulics , 
as  we  flaall  fee  when  confidering  the  motion  of  rivers. 
We  have  taken  this  opportunity  of  delivering  our  notions 
on  this  fubjedl ;  becaufe,  as  we  haye  often  faid,  it  is  in. 
the  avowed  difcrete  conftitutlon  of  air  that  we  fee  moft' 
dif 'nftly  the  operation  of  thofe  natural  powers,  which, 
conftitute  fluidity  in  general. 

We  woxild  beg  leave  to  mention.a  form  of  experiment 
for  difcovering  the  law  of  retardation  with  confiderable  ^^P' 
accuracy.    Experiments  have  been  made  on  pipes  and  ,p, 
canals.    Mr  Boflut,  in  his  ByJroclynu/nique,  haa  given  can 
a  very  beautiful  fet  made  on  pipes  of  an.  inch  and  two 
inches  diameter,  and  200  feet  long:  but  although  thefe 
experiments  are  very  inftruAive,  they  da  not  give  us 
any  rule  by  wlilchwe  can  extend  the  refult  to  pipes  of 
greater  length  and  different  diameters. 

Let  a  fmooth  cylinder  be  fet  upright  in  a  very  large 
veffel  or  pond,  and  be  moveable  round  its  axis :  let  it  he 
6  .turned 
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'  turned  around  t?y  means  of  a  whed  and  pulley  with  an 
unifonn  motion  and  determined  velocity.  It  will  ex- 
ert the  fame  force  on  the  contiguous  water  which  would 
exerted  on  it  by  water  turning  round  it  with  the 
fame  velocity;  and  as  this  water  would  have  its  motion 
gradually  retarded  by  the  fixed  cylinder,  fo  the  moving 
cyUnder  vnll  gradually  communicate  motion  to  the  fur- 
rounding  water.  We  fhould  obferve  the  water  gradually 
dragged  round  by  it ;  and  the  vortex  would  extend  far- 
ther and  farther  from  it  as  the  motion  is  continued,  and 
the  velocities  of  the  parts  of  the  vortex  will  be  lefs  and 
lefs  as  we  recede  from  the  axis.  Now,  we  apprehend, 
that  when  a  point  of  the  furface  of  the  cyhnder  has  moved 
ever  200  feet,  the  motion  of  the  water  at  different  diftan- 
ces  from  it  will  be  fimilar  and  proportional  to,  if  not  pre- 
cifely  the  fame  with,  the  retardations  of  water  flowing 
200  feet  at  the  fame  diftance  from  the  fide  of  a  canal : 
at  any  rate,  the  two  are  fufceptible  of  an  accurate  compa- 
rifon,  and  the  law  of  retardation  may  be  accurately  de- 
duced from  obfcrvations  made  on  the  motions  of  this 
vortex. 

Air  in  motion  is  a  very  familiar  objefl  of  obfervation; 
Ej^d  it  is  interefting.  In  all  languages  it  has  got  a  name; 
we  call  it  wind :  and  it  is  only  upon  refleftion  that  we 
confider  air  as  wind  in  a  quiefcent  ftate.  Many  perfons 
hardly  know  what  is  meant  when  air  is  mentioned  ;  but 
they  cannot  refufe  that  the  blaft  from  a  bellows  is  the 
€xpulfion  of  what  they  contained ;  and  thus  they  learn 
that  wind  is  air  in  motion. 

It  is  of  confequence  to  know  the  velocity  of  wind ; 
but  no  good  and  unexceptionable  method  has  been  con- 
trived for  this  purpofe.  The  beft  feems  to  be  by  mea- . 
furing  the  fpace  paiTed  over  by  the  fliadow  of  a  cloud  ; 
but  this  is  extremely  fallacious.  In  the  firft  place,  it  is 
certain,  that  although  we  fuppofe  that  the  cloud  has  the 
velocity  of  the  air  in  which  it  is  carried  along,  this  is  not 
an  exadl  meafure  of  the  current  on  the  furface  of  the 
earth  ;  we  may  be  almoft  certain  that  it  is  greater  :  for 
air,  like  all  other  fluids,  is  retarded  by  the  fides  and  bot- 
tom of  the  channel  in  which  it  moves.  But,  in  the  next 
place,  it  is  very  gratuitous  to  fuppofe,  that  the  velocity 
of  the  cloud  is  the  velocity  of  the  ftratum  of  air  between 
the  cloud  and  the  earth  ;  we  are  almoft  certain  that  it  is 
not.  It  is  abundantly  proved  by  Dr  Hutton  of  'Edin- 
burgh, tliat  clouds  are  always  formed  when  two  parcels  of 
air  of  different  temperatures  mix  together,  each  contain- 
ing a  proper  quantity  of  vapour  in  the  ftate  of  chefhical  lo- 
iution.  We  know  that  different  ftrata  of  air  will  frequent- 
ly flow  in  diflFerent  directions  for  a  long  time.  In  1781 
while  a  great  fleet  rendezvoused  in  Leith  Roads  during 
the  Dutch  war,  there  was  a  brlflt  eafterly  wind  for  about 
five  weeks;  and,  during  the  laft  fortnight  of  this  period, 
there  was  a  brifk  wefterly  current  at  the  height  of  about  ^ 
of  a  mile.  This  was  diftinftly  indicated  by  frequent  fleecy 
clouds  at  a  great  diftance  above  a  lower  ftratum  of  thefe 
clouds,  which  were  driving  all  this  time  from  the  eaft- 
ward.  A  gentleman  who  was  at  the  fiege  of  Quebec  in 
1759,  informed  us,  that  one  day  while  there  blew  a  gale 
from  the  weft,  fo  hard  that  the  fhips  at  anchor  in  the 
river  were  obliged  to  ftrike  their  topmafts,  and  it  was 
with  the,  utmoft  difficulty  that  fome  well  manned  boats 
could  row  againft  it,  carrying  fome  artiller)^  ftores  to  a. 
poft  above  the  town,  feveral  fhells  were  thrown  from  the 
town  to  deftroy  the  boats  :  one  of  the  Ihells  burft  in  the 
siir  nejw  the  top  of  its  flight,  which  was  about  half  a 
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mile  high.  The  fmoke  of  this  bomb  remained  in  the  Velocity  of 
fajne  fpot  for  above  a  quarter  of  an  hour,,  like  a  great 
round  ball,  and  gradually  diflipated  by  diffufion,  \rithout ' 
rernoving  many  yards  fron^  its  place.  When,  therefore, 
two  ftrata  of  air  come  from  different  quarters,  and  one 
of  them  flows  over  the  other,  it  will  be  only  in  the  con- 
tiguous furfaces  that  a  precipitation  of  vapour  will  be 
made.  This  will  form  a  thin  fleecy  cloud  ;  and  it  will 
have  a  velocity  and  direftion  which  neither  belongs  to 
the  upper  nor  to  the  lower  ftratum  of  air  which  pro- 
duced it.  Should  one  of  thefe  ftrata  come  from  the  eaft 
and  the  other  from  the  weft  with  equal  velocities,  the 
cloud  formed  between  them  will  have  no  motion  at  all ; 
fhould  one  come  from  the  eaft,  and  the  other  from  the 
north,  the  cloud  will  move  from  the  north-eaft  v(?ith  a 
greater  velocity  than  either  of  the  ftrata.  So  uncertain 
then  is  the  information  given  by  the  clouds  either  of  the 
velocity  or  the  direftion  of  the  wind.  A  thick  fmoke 
from  a  furnace  will  give  us  a  much  lefs  equivocal  mea-i 
fure :  and  this,  combined  with  the  effefts  of  the  wind 
in  impelling  bodies,  or  defleftiiig  a  loaded  plane  from  the 
perpendicular,  or  other  effedls  of  this  kind,  may  give  us 
meafures  of  the  different  currents  of  wind  with  a  preci- 
fion  fufficient  for  all  pratlical  ufes. 

The  celebrated  engineer  Mr  John  Smeaton'  has  given,  The  ptfult 
in  the  5  ift  volume  of  the  Philofophlcal  Tranfadiions,  the »iuea- 
velocities  of  wind  correfponding  to  the  ufual  denomina- j,?"^^^"^^^ 
tlons  in  our  language.    Thefe  are  founded  on  a  great  oa  thi« 
number  of  obfcrvations  made  by  himfelf  in  the  courfe  of  head, 
his  praftice  in  erefting  wind-mills.    They  are  contained 
in  the  following  table. 
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80 
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Names. 

Light  airs. 
Breeze. 
Brifk  gale. 
Frefh  gak. 
Strong  gale. 
Hard  gale, 
Storra. 

■  Hurcicaite,  turning 
I  up  trees,  overtura- 
.ing  btiildingSj  &c. 


See  alfo  fome  valuable  experiments  by  him  on  this  • 
fubjeft,  Philofophlcal  Tranfaftions  1760  and  1761. 

One  of  the  moft  ingenious  and  convenient  methods  Recount  of 
for  meafuring  the  velocity  of  the  wind  is  to  employ  its  Lynd's 
preffure  in  fupporting  a  Column  of  :?vater,  in  the  fame  way 
as  MrPitot  meafures.the  velocityof  a  current  of  water. 
We  believe  that  it  was  firft  propofed  by  Dr  James  Lynd 
of  Windfor,  a  gentleman  eminent  for  his  great  knowledge 
in  all  the  branches  of  natural  fciertce,  and  for  his  in- 
genuity in  eveiy  .  matter  of  experiment. or  praftical  ap- 
plication. 

His  anemometer  (as  thefe  inftrutnents  are  called.)  con- 
fifts  of  a  glafc  tube  of  the  form  ABCD  (fig.  66.),  open  P'ate 
*  S3  at'  CCCCV.. 
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"Velocity  at  at  botK  ends,  and  having  the  branch-  AB  at  ng^ht  angles 
^'"'^  to  the  branch  CD.  This  tube  contains  a  few  inches  of 
*  water  or  any  fluid  (the  lighter  the  better)  ;  it  is  held 
with  the  part  CD  upright,  and  A B  horizontal  and  in 
the  direftion  of  the  wind ;  that  is^  with  the  mouth  A 
fronting  the  wind.  Tlie  wind  in  the  way  of  pref- 
fure  on  the  air  in  AB,  compreffes  it,  and  caufes  it  to 
prefs  on  the  furface  of  the  liquor;-  forcing  it  down  to  F, 
while  it  rifes  to  E  in  the  other  leg.  The  velocity  of 
the  wind  is  concluded  front  the  difference  E/"  between 
the  heights  of  the  liquor  in  the  fiegs.  As  the  wind  does 
not  generally  blow  with  uniform  velbcity,  the  liquor  is 
apt  to  dance  in  the  tube,  and  render  the  obfervation  dif- 
ficiJt  and  uncertain  :  to-remedy  this,  it  is  proper  to  con- 
traft  very  much  the  communication  at  C  between  the 
two  legs.  If  the  tube  has  half  an  inch  of  diameter  ('and 
k  fliould  not  have  lefs),  a  hole  of  -j-'^  of  an  Inch  is  large 
enough  ;  indeed  the  hole  can  hardly  be  too  fmall,  nor 
the  tubes  too  large. 
It  %  inge-  This  inftriunent  is-  extremely  Ingenious,  and  will  un- 
rinus  and  doubtecHy  give  the  proportions  of  the  velocities  ©f  dif- 
ferent currents  with  the  greateft  precifion ;  for  in  what- 
ever way  the  prefTure  of  wind  is  produced  by  its  motion, 
we  are  certain  that  the  different  preffures  •  arc  as  the 
fquares  of  the  velocities:  if,  therefore,  we  can  obtain  one 
certain  meafure  of  the  velocity  of  the  wind,  and  obferve 
the  degree  to  which  the  preffure  produced  by  it  raifes 
the  liquor,  we  can  at  all  other  times  obferve  the  pref- 
igures and  compute  the  velocities  from  them,  making 
proper  aHowances  for  the  temperature  and  the  height 
©f  the  mercmy  in  the  barometer  ;  becaufe  the  velocity 
will  be  in  the  fubdaplicate  ratio  of  the  denfity  of  the 
air  inverfely  when  the  preffure  is  the  fame. 

It  is  ufu^y  concluded,  that  tlie  velocity  of  the  wind 
is  that  which  would  be  acquired  by  Ming  from  a  height 
which  is  to  E/  as  the  weight  of  water  is  to  that  of  an 
eqwal  bulk  of  air.  Thus,  fuppofuig  air  to  be  840  times 
lighter  than  water,  and  that  E/  is  t%  of  an  inch,  the 
velocity  will  be  about  63  (eet  per  fecond,  which,  is  that 
of  a  very  hard  gale,  approaching  to  a  ftorm.  Henca  we 
fee  by  the  bye,  that  the  fcale  of  this  inftrument  is  ex- 
tremely (hort,  and  that  it  would  be  a  great  improvement 
of  it  to  make  the  leg  CD  not  perpendicular,  but  very 
much  floping ;  Or  perhaps  the  fdlowing  form,  of  the 
inftrument  will  give  it  aU.  tlie  perfeAion  of  which  it  is 
capable.  Let  the  horizontal  branch  AB  (fig.  67.)  be 
cpntrafted  at  B,  and  continued  horizontally  for  feveral 
inches  BG  of  a  much  fmaller  bore,  and  then  turned  down 
for  two  or  three  inches  GC,  and  then  upwards  with  a 
wide  bore.  To  ufe  the  inftrument,  hold  it  with  the  part 
DC  perpendicular  ;  and  (having  flickered  the  mouth  A 
from  the  wind)  pour  in  water  at  D  till  it  advances  along. 
GB  to  the  point  B,  which  is  made  the  beginning  of" 
the  fcale;  th<:  water  in  the  upright  branch  ftanding  at / 
in  the  fame  horizontal  line  with  BGL  Now,  turn  the 
mouth  A  ta  the  wind;  the  air  in  AB  will  be  compreffed. 
and  will  force  tli6  water  along  BG  to  F,  and  caufe  it  to 
rife  from /  to  E;  and  the  range /E  will  be  to  the  range 
BF  on  tlie  ftale  as  the  feftlon  of  the  tube  BG  to  that 
of  CD.  Tiius,  if  the  width  of  DC  be  \  an.  inch,  and 
that  of  BG  -,  ^>  we  ftiall  have  25  inches  in  the  fcale  for 
one  inch  of  real  preffure  E/. 

But  it  has  not  been  demonftrated  in  a  very  fatlsfaftory 
manner,  that  the  velocity  of  the  wind  is  that  acquired 
\tj.  Ming  through  the  height  of  a  eoluma  of  air  whofe 
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weight  Is  eqnd  to  that  of  the  column  bf  wafer  Ex-  VeTocr  t 
peiiments.  made  with  Pitot's  tube  in  currd^nts  of  w^ater  ^'"! 
fliow  that  feveral  correAIons  are  neceffary  for  concluding ,,  "  ^ 
the  velocity  of  the  current  from  the  elevations  in  the 
tube  :  thefe  correftions  may  Ifowevcr  be  made,  and  fafe- 
ly  applied  to  the  prefent  cafe  ;  and  then  the  inftrument 
will  enable  us  to  conclude  the  velocity  of  t^ie  vi'ind  im- 
mediately, without  any  fundamental  comparifoa  of  the 
elevation,  with  a  velocity  a&ually  determined  upon  other 
princlplfesi  The  chief  ufe  which  we  have  for  this  in- 
formation is  in  our  employment  of  wind  as-  an  im- 
pelling power,  by  which  we  can  aftuate  machinery 
or  navigate  flilps.  Thefe  are  very  important  appli- 
cations of  pneumatical  doftrines,  and  merit  a  partlculiar 
confideration  ;  and  this  naturally  brings  us  to  the  laft' 
part  of  our  fubjeft,  viz.  the  confideration  of  the  im- 
pulfe  of  air  on  bodies  expofed  to  its  aftion,  and  the 
refiftance  which  it  oppofes  to  the  paffage^  of  bodies 
tlu-ough  it. 

This  is  a  fiibjeA  of  the  greatefl^  importance  ;  being  This  ffl 
the  foundation  of  that  art  which  has  done  the  great^ltje*^  is 
honour  to  th6  ingenuity,  of  man,,  and  the  greateft  fervice 
to  human  fociety,  by  connefting  together  the  moft  dif-f,, 
tant  inhabitants  of  this  globe,  and  making  a  communi- 
cation of  benefits  which  would  otherwife  have  been  im- 
poffible;  we  mean  the  art  of  Navigation  or  Seaman  ftiip. 
Of  all  the  machines  which  human  art  has  conftrufted,  a 
flilp  is  not  only  the  greateft-  and  moft  magnificent,  but 
alfo  the  moft  ingenious  and  intricate  j  and  the  clever 
feaman  poffeffes  a  knowledge  founded  on  the  moft  difii- 
cult  and  abftrufe  doftrlnes  of  mechanics.  The  feaman 
probably  cannot  give  any  account  of  his  own  fclence;  and 
he  poffeffes  it  rather  by  a  kind  of  intuition  than  by  any^ 
procefe  of  reafoning  :  but  the  fuccefs  and  efficacy  of  all 
the  mechanifm  of  this  complicated  engine^  and  the 
propriety  of  all  the  manoeuvres  which  the  feaman  prac- 
tifes,  depend  on  the  Invariable  laws  of  mechanics  ;  and^ 
a  thorough  knowledge  of  thefe  v/ould  enable  aiTr  intel- 
ligent perfon  not  only  to  underftand  the  machine  and* 
the  manner  of  working  it,  but  to  improve  both. 

Unfortunatefy  this  Is  a  fubjeft  of  veiy  great  difficulty  j 
and  although  it  has  employed  the  genius  of  Newton,  and^ 
he  has  confidered  it  with  great  care,  and'  his  followers' 
haxc  added  more  to  his  labours  on  this  fubjeft  than- on 
any  other,  it  ftill  remains  in  a  very  imperfect  ftate. 

A  minute  difcuflion  of  this  fubgeft  cannot  therefore- 
be  expefted  in  a  work  Hke  this:  we  muft  content  ourf elves 
with  fuch  a  general  ftatement  of  the  moft  approved  doc- 
trine on  the  liibjeA  as  fliall  enable  our  readers  to  conceive 
it  diftinftly,  and  judge  with  intelligence  and  confidence 
of  the  practical  deduftions  which  may  be  made  from-  It-        ^  f ^ 

It  is  evidently  a  branch  of  the  general  theory  of  tbelm|miC 
impulfe  and  refillance  of  fluids,  which  fiiould  have  beett-^"<ii  cti 
treated  of  under  the  article  Hydr-adlics,  but  wae. then ^"'^'^ 
deferred  tlir  the  mechanical  properties  of  compreflible 
fluids  fliould  alfo.  be  confidered.  It  was  thought  very 
reafonable  to  fuppofe  that  the  circumftances  of  elafticity 
would  introduce  the  fame  changes  in  the  impulfe  and  re- 
fiftance of  fluids  that  it  does  in  fohd  bodies.  It  would? 
greatly  divert  the  attention  from  the  diftindive  proper- 
ties of  air,  if  we  fliould  in  this  place  enter  on  this  fubjeA, 
which  is  both  extenfive  and  dilfiJcult.  We  reckon  it? 
better  therefore  to  take  the  whole  together ;  this* 
we  fliall  do  under  the  article  Resistan^s  of  Fluids^ 
aftd  confine  ourfclves  at  prefcnt  to  what  relates  to-  the- 
^  impulfe 
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•f  tmpulfe  and-refiftance  of  ak  alone;,  anticipabng  afewof  angle  LPO  or  fine  of  GPO. 
the  general  ^propofitions  of  that  theory,  but  without  de- 


nvonftratlofti//  ia.  order  to  underftand  the  applications 
which  nxay  be  made  of  it. 

Suppofe  then  a  plane  furface,  of  which  n  C  (fig.  6^.) 
is  the  feftion,  expofed  to  the  acSiion  of  a  ftream  of  wind 
blowing  in  the  direction  QC, .  perpendicular  to  aC 
The  motion  of  the  wind  will  be  obftrufted,  and  the  fur- 
face  a  C  preffed  forward.  And  as  all  impulfe  or  pref- 
fure  is  exerted  in  a  direftlon  perpendicular  to  the  fur- 
face,  and  isrefifled  In  the  oppofite  direftion,  the  furface 
will  be  impelled  in  the  direction  Cl),  the  continuation 
of  QC.  And  as  the  mutual  aftions  of  bodies  depend  on 
their  relative  motions,  the  force  afting  on  the  furface 
a  C  will  be  the  fame,  if  we  fhall  fuppefe  the  air  at  reft, 
and  the  furface  moving  equally  fwift  in  the  oppofite  direc- 
tion. The  refiftance  of  the  air  to  the  motion  of  the  body 
will  be  equal  to  the  impulfe  of  the  air  in  the  former  cafe. 
Thus  refiftance  and  impulfe  are  equal  and  contrary. 

If  the  air  be  moving  twice  as  faft,  its  particles  wiU 
give  a  double  impulfe;  but  in  this  cafe  a  double  num- 
ber of  particles  will  exert  their  impulfciin  the  fame  time: 
the  impulfe  will  therefore  be  fourfold ;  and  in  general 
:  it  will  be  as  the  fquare  of  the  velocity  :  or  if  the  air 
and  body  be  both,  in  motion,  the  impulfe  and  refift- 
ance will  be  proportional  to  the  fquare  of  the  relative 
velocity. 

This  is  the  firft  propofitlon  on  the  fubjeft,  and  it  ap- 
pears very  confonant  to  reafon.  There  will  therefore 
be  fome  analogy  between  the  force  of  the  air's  impulfe 
or  the  refiftance  of  a  body,  and  the  weight  of  a  column 
of  air  incumbent  on  the  furface  :  for  it  is  a  principle 
in  the  aftion  of  fluids,  that  the  heights  of  the  columns- 
of  fluid  are  as  the  fquares  of  the  velocities  which  their 
preflures  produce.  Accordingly  the  fecond  propofition 
is,  that  the  abfolute  impulfe  of  a  ilream  of  air,  blowing 
perpendicularly  on  any  furface,  is  equal  to  the  wciglit 
of  a  column  of  air  which  has  that  furface  for  its  bafe, 
and  for  its  height  the  fpace  through  which  a  bo'dy 
muft  fall  in  order  to  acquire  the  velodty  of  the  air. 

Thirdly,  Suppofe  the  furface  AG  equal  to  a  C  no 
longer  to  be  perpendicular  to  the  ftream  of  air,  but  in- 
clined to  it  in  the-  angle  ACD,  which  we  fhall  call  the 
tinf^le  ofincidenre;  then,  by;  the  refoiution  of  forces',  it 
follows,  tliat  the  a£lion  of  each  particle  is  diminifhed-  in 
the  proportion  of  radius  to  the  fine  of  the  angle  of  in- 
cidence, or  of  AC  to  AL,  AL.  being  perpendicular  to 
-CD. 

Again  :  Draw  AK  parallel  to  CD.  It  Is  plain  tliat 
no  air  lying  farther  from  CD  than  KA  is  will  ftrike 
the  plane.  The  quantity  of  impulfe  therefwe  is  dirai- 
niflied-  ftill  farther  in  the  proportion  of  a  C  to  KC,  or 
of  AC  to  AL.  Therefore,  on  the  whole,  the  abfohrte 
impulfe  is  diminlftiedin  the  proportion  of  AC  to  AL': 
hence  the  propoiitlon,  that  the  impulfe  and  refiftance  of 
a  given  furface  are  in  the  proportion  of  the  fquare  of  the 
fine  of  the  angle  of  incidence. 

Fourthly,  This  impulfe  is  in  the  direftion  PL,  per- 
pendicular to  the  impelled  furface,  and  the  furface  tends 
to  move  in  this  direftion :  but  fuppoi"  it  moveable  only  in 
fome  other  direftion  PO,  or  tliat  it  is  in  the  direction  PO 
that  we  wifh  to  employ  this,  impulfe,  its  adtion  is  there- 
fore oblique ;  and  if  we  wifh  to  know  the  inteiifity  of 
the  impulfe  in  this  direftion,  it  muft  be  diminiftied  ftill 
farther  ia  the  proportion  of  radius  to  the  eoiinc  of  the 
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Hence  the  general  pro- Velocity  of 
pofition :  The  effeSive  impulfe  is  as  the  furface^  as  the  ^ 
fquare  of  the  velocity  of  the  ivlnd,  as  the  fquare  of  the  fine        '  ' 
»f  the  angle  of  incidence^  and  as  the  fins  of  the  obliquity 
jointly,  which  we  may  exprefs  by  the  fymbol  R::::S*V*.  - 
Jiii  ^.  \\fiiu  O  ;  and  as  the  impulfe  depends  on  the  den-  ' 
fity  of  the  impelling  fluid,  we  may  take  in  every  circum^ 
ftance  by  the  equation  R=;S'D*V\7??.'I'y;/;.  O.  If 
the  impulfe  be  eftimated  in  the  direction  of  the  ftream, 
the  angle  of  obhquity  ACD  is  the  fame  with  the  angle 
of  incidence,  and  the  impulfe  in  this  direftion  is  as  the' 
furface,  as  the  fquare  of  the  velocity,  and  as  the  cube  of 
the  angle  of  incidence  jointly. 

It  evidently  follows  from  thefe  premifes,  that  if  AC  A' 
be  a  wedge,  of  which  the  bafe  AA'  ia  perpendicular  tc» 
the  wind,  and  the  angle  AC  A'  bifefted  by  its  direftion,  • 
the  diredl  or  perpendicular  impulfe  on  the  bafe  is  to  the 
obhque  impulfe  on  the  fides  as  radius  to  tlie  fquare  of 
the  fine  of  half  the  angle  AC  A'. 

The  fame  muft  be  affirmed  of  a  pyramid  or  cone 
ACA',  of  which  the  axis  is  in  the  direction  of  the 
wind. 

If  ACA'  (fig.  69.)  reprefent  the  feaion  of  a  folic^  - 
produced  by  the  revolution  of  a  cui-ve  line  APC  round 
the  axis  CD,  which  lies  in  the  diredlion  of  the  wind,  the 
impulfe  on  this  body  may  be  compared  with  the  direft  ' 
impulfe  on  its  bafe,  or  the  refiftance  to  the  motion  of 
this  body  through  the  air  may  be  compared  with  the 
dire£l  refiftance  of  its  bafe,  by  rcfolving,  its  furface  into 
elementary  planes  P p,  which  ^e  coincident  with  a  tan- 
gent plane  PR,:,  and  comparing  tlie  impulfe  on  P^ 
with  the  dire6l'  impulfe  on  the  correfponding  part  Y^  k 
of  the  bafe. 

In  this  way  it  follows  that  the  impulfe  on  a  fphere 
is  one  half  of  the  impulfe  on  its  great  circle,  or  on  the 
bafe  of  a  cylinder  of  equiJ  diameter.-  316 

We  fhall  conclude  this  fketch  of  the  doarine  with  a'fp'portane 
very  important  propofition  to  determine' the  moft  ^d-^"^^^^^* 
vantageous  pqfition  of  a  plane  furface,  when  required  todoiiriucw  - 
move  in  one  direction  while  it  is  impelled  by  the  wind 
blowing  in  a  different  direftion.  Thus, 

Let  AB  (fig.  70.)  .be  the  fail  of  a  fliip,.  CA  the  di- 
reftion  in  which  the  wind /blows,  and  AD  the  line  of 
the  fhip's  courfe.  It  is  required  to  place  the  yard  AC 
in  fuch  a  pofition  that  the  impulfe  of  the  wind  upon 
the  fail  may  have  the  greateft  effed  pofTible  in  impelling 
the  fhip  along  AD. 

Let  AB,  A  bf  be  two  pofitions-  of  the  fail  very  near 
the  beft  pofition,  but  on-  oppofite  fides  of  it.  Draw  BE, 
hey  peipendicular  to  CA,  and  BF,  b  f,  perpendicular  tcy 
AD,  calhng  AB  radius  ;  it  is  evident  that  BE,  BF, 
are  the  fines  of  impulfe  and  obliquity,  and  that  tlie  ef- 
feftive  impulfe  is  BE'XBF,  or  be'-y.bf  This  muft  be 
a  maximunu 

Let  the  points  B,  continually  approadi  and  ulti'- 
mately  coincide  ;  the  chord  I  B  will  ultimately  coincide 
with  a  ftraight  line  CBD  touching  the  circle  in  B  ;  the 
triangles  CBE,  <r^f  are  fimilar,  as  alfo  tlie  triangles 
DBF,  Vibf:  therefore  BE'  :  ^^'  =  BC'  :  and 
BF:^/-Bi>:iD  ;  and  BE'xBF  :  ^e'X^/=CB'X 
BD  :  cb^^Yl  D.  Therefore,  when  AB  is  in  the: beft  po- 
fition, fo  that  B-E'XBF  is  greater  than.  ^  X^/,  we 
fliall  have  CBXBD  greatei-  than  Qb^Y.b  D,  or  fB'XBB 
is  alfo  a  maximum.  This  we  know  to  be  the  cafe  when. 
^^t^zYiYX:  tiiercfare  the  fail  jaull  be  fajilaced  thas 

tli^'- 
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Velocity  of  tltc  tangent'  of  the  angle  of  incidence  fhall  be  double  of 
,  ,  the  tangent  of  the  angle  of  the  fall  and  keel. 

In  a  common  windmill  the  angle  CAD  is  neceflarily 
a  right  angle  ;  for  the  fail  moves  in  a  circle  to  which 
the  wind  is  perpendicular  :  therefore  the  beft'  angle  of 
the  fail  and  axle  will  be  ?4".44  nearly. 

Such  is  the  theoiy  of  the  refiftance  and  impiilfe  of 
the  air.  It  is  extremely  hmple  and  Of  eafy  application. 
In  all  phyfical  theories  there  are  affumptions  which  de- 
pend On  other  principles,  and  thofe  on  the  judgment  of 
the  naturalift  ;  fo  tliat  it  is  always  proper,  to  confront 
the  theory  with  experiment.  There  are  even  circum- 
ftances  in  the  prefent  cafe  \vhich  have  not  been  attended 
to  in  the  theory.  When  a  ftream  of  air  is  obllruifted  by 
a  folid  body,  or  when  a  folid  body  moves  along  in  air, 
the  air  is  condenfed  before  it  and  rarefied  behind.  There 
is  therefore  a  preflure  on  the  anterior  parts  arlfing  from 
this  want  of  equilibrium  in  the  elafticity  of  the  air. 
This  muft  be  fuperadded  to  the  force  arifing  from  the 
impetus  or  inertia  of  the  air.  We  cafmot  tell  with  pre- 
cifion  what  may  be  the  amount  of  this  condenfation  ; 
it  depends  on  the  velocity  with  which  any  condenfation 
diffufes  itfelf. 

Alfo,  if  the  motion  be  fo  rapid  that  the  preflure  of 
the  atraofphere  cannot  make  the  air  "immediately  occupy 
the  place  quitted  by  the  body,  it  wIU  futtain  this  pref- 
fure  on  its  forepart  to  be  added  to  the  other  forces. 
Account  of     Experiments  on  this  fubjeft  are  by  no  means  nume- 
the  princi-  vous  ;  at  leaft  fuch  experiments  as  can  be  depended  on 
j.al  experi  £^  ^j^^  foundation  of  any  praftical  application.  The 
Sis"fub"    firft  that  have  this  character  are  thofe  publlfhed  by  Mr 
Jod.  "  '     Robins  in  1742  In  his  treatlfe  on  Gunnery.  They 
were  repeated  with  fome  additions  by  the  Chevalier 
Borda,  and  fome  account  of  them  publifhed  in  the  Me- 
moirs of  the  Academy  of  Sciences  in  1763.    In  the 
Philofophical  Tranfaftions  of  the  Royal  Society  of  Lon- 
don, Vol.  LXXIII.  there  are  fome  experiments  of  the 
fame  kind  on  a  larger  fcale  by  Mr  Edgeworth.  Thefe 
were  all  made  in  the  -^-ay  defcribed  in  our  account  of 
Mr  Roblns's  improvements  in  gunnery.    Bodies  were 
made  to  move  with  determined  velocities,  and  the  refift- 
ances  were  meafured  by  weights. 

In  all  thefe  experiments  the  refiftances  were  found 
very  exaftly  in  the  proportion  of  the  fquares  of  the  ve- 
locities ;  but  they  were  found  confiderably  greater  than 
the  weight  of  the  column  of  air,  whofe  height  would 
produce  the  velocity  in  a  falling  body.  Mr  Roblns's 
experiments  on  a  fquare  of  16  inches,  defcribing  25,2 
feet  per  fecond,  indicate  the  refillance  to  be  to  this 
weight  nearly  as  4  to  ^.  Borda's  experin^ents  on  the 
fame  furface  ftate  the  difproportion  ftill  greater. 

The  refiftances  are  found  not  to  be  in  the  proportion 
of  the  furfaces,  but  increafe  confiderably  fafter.  Sur- 
faces of  9,  16,  36,  and  81  inches,  moving  with  one  ve- 
locity, had  refiftances  in  the  proportion  of  9,  1 7I, 

and  104:1:.  .       r  ,  r 

Now  as  this  deviation  from  the  proportion  of  the  fur- 
faces  increafes  with  great  regularity,  it  is  moft  probable 
that  it  continues  to  increafe  in  furfaces  of  ftill  greater 
extent;  and  thefe  are  the  moft  generally  to  be  met  with 
in  practice  in  the  aftion  of  wind  on  Ihips  and  mills. 

Borda's  experiments  on  8 1  inches  (liow  that  the  im- 
piilfe of  wind  moving  one  foot  per  fecond  is  about 
of  a  pound  on  a  fquare  foot.    Therefore  to  find  the 
ianpulfe  on 'a  foot  currefponding  to  any  velocity,  divide 
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the  fquare  of  the  velocity  bf  j;00i  and  we  obtain  theVelft 
impuhe  ifl  pounds.  Mr  Roufe  of  Lelcefterfhire  made 
many  experiments,  which  are  mentioned  with  great  ap-  ' 
probation  by  Mr  Sm^aton.  His  great  fagacity  and  ex- 
J>erience  in  the  ere^iion  of  windmills  obhge  us  to  pay  a 
confiderable  deference  to  his  judgment.  Thefe  evperi- 
ments  confirm  our  opirtion,  that  the  impulfes  increafe 
fafter  than  the  furfaces.  The  following  table  was  cal- 
culated from  Mr  Roufe 's  obfervations,  and  may  be  con- 
fidered  a«  pretty  near  the  truth. 


Velocity 

Impulfe  OR  a 

in  Fett, 

Foot  in  Pounds. 

0 

0,000 

10 

0,J29 

29 

0,9 1^ 

3« 

2,059 

40 

3,660 

SO 

5.718 

60 

8,23+ 

70 

1 1,207 

80 

14,638 

90 

j8,c26 

100 

22,87z 

110 

27,675 

120 

32,926 

130 

38)654 

140 

44,830 

150 

51,462 

If  we  multiply  the  fquare  of  the  velocity  in  feet  try 
J  6,  the  produft  will  be  the  impulfe  or  refiftance  on  a 
fquare  foot  in  grains,  according  to  Mr  Roufe's  num- 
bers. 

The  greateft  deviation  from  the  theory  occurs  in  the 
oblique  impulfes.  Mr  Robins  compared  the  refiftance 
of  a  wedge,  whofe  angle  was  90%  with  the  refiftance 
of  Its  bafe  ;  ajnd  inftead  of  finding  it  lefs  in  the  proper, 
tion  of  \/2  to  I,  as  determined  by  the  theory,  hefoun4 
it  greater  in  the  proportion  of  55  to  68  nearly ;  and 
when  he  formed  the  body  into  a  pyramid,  of  which  the 
fides  had  the  fame  furface  and  the  fame  inclination  as 
the  fides  of  the  wedge,  the  refiftance  of  the  bafe  and 
face  were  now  as  55  to  39  nearly:  fo  that  here  the 
fame  furfac«  with  the  fame  inclination  had  its  refiftance 
reduced  from  68  to  39  by  being  put  into  this  form. 
Similar  deviations  occur  in  the  experiments  of  the  Che- 
valier Borda  ;  and  it  may  be  collected  from  both,  that 
the  refiftances  diminifh  more  nearly  in  the  proportion 
of  the  fines  of  incidence  than  in  the  proportion  of  the 
fquares  of  thofe  fines. 

The  irregularity  in  the  refiftance  of  curved  furfaces 
is  as  great  as  in  plane  furfaces.  In  general,  the  theory 
gives  the  oblique  impulfes  on  plane  furfaces  much  too 
fmall,  and  the  impulfes  on  curved  furfaces  too  great. 
The  refiftance  of  a  fphere  does  not  exceed  the  fourth 
part  of  the  refiftance  of  its  great  circle,  inftead  of  being 
Its  half ;  but  the  anomaly  is  fuch  as  to  leave  hardly  any 
room  for  calculation.  It  would  be  very  defirable  to 
have  the  experiments  on  this  fubjedt  repeated  In  a  great- 
er variety  of  cafes,  and  on  larger  furfaces,  fo  that  the 
errors  of  the  experiments  may  be  of  lefa  confequence. 
Tin  this  matter  be  reduced  to  fome  rule,  the  art  of 
working  fhlps  muft  remain  very  imperfeft,  as  muft  alfo 
the  confttutlion  of  windmills. 

The  cafe  in  vihioh  we  are  mofb  interefted  in  the 
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knowleclge  of  the  refillance  of  th^  air  is  the  motion  of 
bullets  and  fhells.  Writers  on  artillery  have  long  been 
feniible  of  the  great  efFeft  of  the  air's  refiftance.  It 
feems  to  have  been  this  conftderation  that  chiefly  enga- 
ged Sir  Ifaac  Newton  to  confider  the  motions  of  bo- 
dies in  a  refilling  medium.  A  propofition  or  two  would 
have  fufficed  for  fhowing  the  incompatibility  of  the  pla- 
netary motions  with  the  fuppofition  that  the  celeilial 
fpaces  were  filled  with  a  fluid  matter  ;  but  he  hss  with 
great  folicitude  confidered  the  motion  of  a  body  pro- 
je£led  on  the  furface  of  the  earth,  and  its  deviation 
from  the  parabolic  track  afligncd  by  Galileo.  He  has 
beftowed  more  pains  on  this  problem  than  any  other  in 
his  whole  work  ;  and  his  inveftigation  has  pointed  out 
almolt  all  the  improvements  which  have  been  made  in 
the  application  of  mathematical  knowledge  to  the  ftudy 
of  nature.  Nowhere  does  his  fagacity  and  fertility  of 
refource  appear  in  fo  ftrong  a  light  as  in  the  fecond 
book  of  the  Principia,  which  is  almoft  wholly  occupied 
by  this  problem.  The  celebrated  mathematician  John 
Bernouilli  engaged  in  it  as  the  fineft  opportunity  of  dif- 
playing  his  fuperiorlty.  A  miftake  committed  by  New- 
ton in  his  attempt  to  a  folution  was  matter  of  triumph 
to  him  ;  and  the  whole  of  his  performance,  though  a 
piece  of  elegant  and  elaborate  geometry,  is  greatly  lunt 
by  his  continually  bringing  this  miltake  (which  is- a 
mere  trifle)  into  view.  The  difficulty  of  the  fubjeft  is 
fo  great,  that  fubfequent  mathematicians  feem  to  have 
kept  aloof  from  it ;  and  it  has  been  entirely  overlooked 
by  the  many  \5oluminous  writers  who  have  treated  pro- 
fefledly  on  military  projeAiles.  They  have  fpoken  in- 
deed of  the  refifliance  of  the  air  as  affefting  the  flight  of 
(hot,  but  have  faved  themfelves  from  the  ta&  of  invef- 
tigatlng  this  eflFeft  {a  taflc  to  which  they  were  unequal), 
by  fuppofing  that  it  was  not  fo  great  as  to  render  their 
theories  and  praftlcal  deduftions  very  erroneous.  Mr 
Robins  was  the  firft  who  ferioufiy  examined  the  fubjeft. 
He  fhowed,  that  even  the  Newtonian  theory  (which  had 
been  corrected,  but  not  in  the  fmallefl:  degree  improved 
or  extended  in  its  principles,)  was  fufficient  to  (how 
that  the  path  of  a  cannon  ball  could  not  refemble  a  pa- 
rabola. Even  this  theory  fliowed  that  the  refvftance 
was  more  than  eight  times  the  weight  of  the  ball,  and 
fhould  produce  a  greater  deviation  from  the  parabo- 
la than  the  parabola  deviated  from  a  ftraight  line. 

This  fimple  but  fmgular  obfervation  was  a  ftrong 
proof  how  fauky  the  profefled  writers  on  artillery  had 
been,  in  rather  amufing  themfelves  with  elegant  but  ufc- 
lefs  applications  of  eafy  geometry,  than,  in  endeavouring 
to  give  their  readers  any  ufeful  information.  He  add^ 
ed,  that  the  difference -between  the  ranges  by  the  New- 
tonian theory  and  by  experiment  were  fo  great,  that 
the  refiftance  af  the  air  midt  be  vaftly  fuperior  to  what 
that  theory  fuppofed.  It  was  this  which  fuggefted  to 
him  the  necefBty  of  experiments  to  afcertain  this  point. 
We  have  feen  the  refult  thefe  experiments  in  mode- 
"rate  velocities  ;,  and  that  they  were  fufficient  for  calling 
the  whole  theory  in  qneftion,  or  at  leaft  for  rendering  it 
rtrfelefs.  It  became  neceflfary  therefore  to  fettle  every 
rpoint  by  means  of  a,  dire<ft;  experiment.  Here  was  a 
great  difficuhy.  How  fhall  we  meafure  either  thefe 
great  velocities  which  are  obferved  in  tlie  motions 
of  cannon  {hot,  or  the  refiftances  which  thefe  enor- 
mous velocities  occafion  ?  Mr  Robins  had  the  ingenui- 
ty to  do  both.    The  method  which  he  took  for  mea- 


faring  the  velocity  of  a  muflcet-baU  was'  quite  original ;  Refiftance 
and  it  was  fufceptible  of  great  accuracy.  We  have  al-  Q^^^^g^" 
ready  given  an  account  of  it  under  the  article  Gun- 
NERY.  Having  gained  this  point,  the  other  was  not 
difficult.  In  the  moderate  velocities  he  had  detennined 
the  refiftances  by  the  forces  which  balanced  them,  the 
weights  which  kept  the  refifted  body  in  a  ftate  of  uni- 
form motion.  In  the  greats  velocities,  he  propofed  to 
determine  the  refiftances  by  their  immediate  effefts,  by 
the  retardations  which  they  occafioned.  This  was  to  • 
be  done  by  firft  afcertaining  the  velocity  of  the  ball, 
and  then  meafurtng  its  velocity  after  it  had  paffed  thro' 
a  certain  quantity  of  air.  The  difference  of  thefe  velo- 
cities Is  the  retardation,  and  the  proper  meafure  of  the 
refiftance  ;  for,  by  the  initial  and  final  velocities  of  the 
ball,  we  learn  the  time  which  was  employed  in  paffing 
through  this  air  with  the  medium  velocity.  In  this 
time  the  air's  refiftance  diminifhed  the  velocity  by  a 
certain  quantity.  Compare  this  with  the  velocity  which 
a  body  projefted  diretlly  upwards  would  lofe  in  tlie  fame 
time  by  the  refiftance  of  gravity.  ■  The  two  forces  mult 
be  in  the  proportion  of  their  effefts.  Thus  we  learn 
the  proportion  of  the  refiftance  of  the  air  to  the  weight 
of  the  ball.  It  is  Indeed  true,  that  the  time  of  paffing 
through  this  fpace  is  not  accurately  had  by  taking  the 
arithmetical  medium  of  the  initial  and  final  velocities^ 
nor  does  the  refiftance  deduced  from  this  calculation  ac- 
curately correfpond  to  this  mean  velocity  ;  but  both^ 
may  be  accurately  found  by  the  experiment  by  a  very 
troublefome  computation,  as  is  fliown  in  the  5th  and 
6th  propofitions  of  the  fecond  book  of  Newton's  Prin- 
cipia. The  difference  between  the  quantities  thus  found, 
and  thofe  deduced  from  the  fimple  procefs  is  quite 
trifling,  and  far  within  the  limits  of  accuracy  attain- 
able in  experiments  of  this  kind  ;  it  may  therefore  be- 
fafely  neglefted. 

Mr  Robins  made  many  experiments  on  this  fubjeft  ;  Mr  RoWna 
but  unfortunately  he  has  publifhed  only  a  veiy  few,""'- ''^."^^'^9' 

fuch  as  were  fufficient  for  afcertalnino:  the  paint  he  had 

TT-        11  1  1       ^  ,  mrnts  on 

m  view.  He  mtended  a  regular  work,  on'  the  fubjeft,.this  fub- 
In  which  the  gradual  variations,  of  refiftance  Gorre-je(S. 
fponding  to  different  velocities  Ihould  all  be  determined 
by  experiment ;  but  he  was  tl^en  newly  engaged  in  an 
important  and  laborious  employment,  as  chief  engineer 
to  the  Eaft  India  Company,  in  whofe  fervice  he  went 
out  to  Indla,^  where  he  died  in  lefs  than  two  years.  It 
is  to  be  regretted  that  no  perfon  has  profecuted  thefe 
experiments.  It  would  be  neither  laborious  nor  diffi- 
cult, and  would  add  more  to.  the  improvement  of  artil- 
lery than  any  thing  that  has  been  done  fince  Mr  Ro- 
bins's-  death,  if  we  except  the  profecutlon  of  his  expe- 
riments on  the  initial  velocities  of  cannon-fliot  by  Dv 
Charles  Hutton  royal  prefeffor  at  the  Woolwich  Aca- 
demy. It, is  to  be  hoped  that  this  gentleman,  after 
havmg  with  fuch  effeft  and  fuccefs  extended  Mr  Ro-^ 
bins's  experiments  on  the  initial  velocities  of  muflcet- 
ftiot  to  cannon,  will  take  up  this  other  fubjeft,  and  thus 
give  the  art4)f  artillery  all  the  fclentific  foundation  which' 
it  can  receive  in  the  prefent  ftate  of  our  mathematical 
knowledge.  Till  then,  we  muft  content  ourfelves  with 
the  pradHcal  rules  which  Robins  has  deduced  from  his 
own  experiments.  As  he  has.  not  given  us  the  mode 
of  deduction,  we  muft  compare  the  refults  with  experi- 
ment. He  has  indeed  given  a  very  extenfive  compare 
fon  vvith  the  numerous  experiments  made  both  in  Britain, 
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ant!  on  the  Continent }  anci  the  affrcement  it  very  great. 
His  learned  commentator  Eulcr  has  been  at  no  pains  to 
inveftigate  thef?  rules,  and  has  employed  himielf  chiefly 
in  dctcfting  errors,  moll  of.  which  are  fiippol'ed,  becaule 
he  takes  for  a  fmiilied  work  what  Mr  Robins  only  gives 
to  the  public  aa  at  hafty  but  ufeful  Iketch  of  a  new  and 
vety  difficult  branch  of  fcience. 

-  The  general  refult  of^Robins's  experiments  on  the 
retardation  of  mtidcet-fhot  Is,  that  although  in  nnoderate 
velocities  the  refiftance  is  fo  nearly  in  the  duplicate  pro- 
portion of  the  velocities  that  we  cannot  obferve  any  de- 
viation, yet  in  velocities  exceeding  200  feet  perfecond 
the  retardations  increafe  fader,  and  the  deviation  from 
this  rate  increafes  rapidly  with  the  velocity.  Heafcribes 
this  to  the  caufes  already  mentioned,  \n7,,  the  condenfa- 
tion  of  the  air  before  the  ball  and  to  the  rarefaftion  be- 
hind, in  cohfequence  of  the  air  not  immediately  occu- 
.pying  the  fpace  left  by  the  bullet.  This  increafe  is  fo 
great,  that  if  the  refiftance  to  a  ball  moving  with  the 
velocity  of  1700  feet  in  a  fecond  be  computed  on  the 
fuppdfition  that  the  refiftance  obferved  in  Tnoderate  ve- 
locities is  increafed  in  the  duplicate  ratio  of  the  velocity, 
it  will  be  found  hardly  one-third  part  of  its  real  quan- 
tity. He  found,  for  inftance,  that  a  ball  moving  thro' 
1 670  feet  In  a  fecond  loft  about  1 25  feet  per  fecond  of  its 
vebclty  in  paffing  through  50  feet  of  air.  This  it  muft 
have  done  in  the  of  a  fecond,  in  which  time  it  would 
have  loftonefootif  projefted  diredlly  upwards;  fromwhich 
it  appears  that  the  refiftance  was  about  125  times  its 
weight,  and  more  than  three  times  greater  than  if  it  had 
increafed  from  the  refiftance  in  fmall  velocities  in  the 
duplicate  ratio  of  the  velocities.  He  relates  other  ex- 
periments which  fhow  fimilar  refults. 

But  he  alfo  mentions  a  fmgular  circumftance,  that 
till 'the  velocities  exceed  1100  feet  per  fecond,  the  re- 
jiftances  increafe  pretty  regularly,  in  a  ratio  exceeding 
the  duplicate  ratio  of  the  velocities  ;  but  that  in  greater 
velocities  the  refiftances  become  fuddenly  triple  of  what 
they  would  have  been,  even  according  to  this  law  of  in- 
creafe. He  thinks  this  explicable  by  the  vacuum  which 
is  then  left  behind  the  ball,  it  being  well  known  that 
air  rufhes  into  a  vacuum  with  the  velocity  of  1 132  feet 
-per  fecond  nearly.  Mr  Euler  controverts  this  conclu- 
fion,  as  inconfiftent  with  that  gradation  which  is  obferved 
In  all  the  operations  of  nature  ;  and  fays,  that  although 
the  vacuum  is  not  produced  In  fmaller  velocities  than 
this,  the  air  behind  the  ball  muft  be  fo  rare  (the  fpace 
being  but  imperfeftly  filled),  that  the  preflure  on  the 
anterior  part  of  the  ball  muft  gradually  approximate  to 
that  preflxire  which  an  abfolute  vacuum  would  produce; 
but  this  Is  like  his  other  critlcifms.  Robins  does  no- 
where afiert  that  this  fudden  change  of  refiftance  hap- 
pens in  the  tranfition  of  the  velocity  from  1 132  feet  to 
that  of  1 131  feet  11  Inches  or  the  like,  but  only  that 
it  Is  very  fudden  and  very  great.  It  may  be  ftriftly 
demonftiated,  that  fuch  a  change  muft  happen  in  a  nar- 
row  Enough  limit  of  velocities  to  juftify  the  appellation 
of  fudden  :  a  fimilar  faft  may  be  obferved  in  the  motlcai 
of  a  fuHd  through  water.  .  If  It  be  gi  adually  accelera- 
ted, the  water  wHl  be  found  nearly:  to  fill  up  its  place, 
•till  the  velocity  arrives  at  a  certain  magnitude,  corre- 
rponding  to  the  Immerfion  of  the  body  in  the  water; 
and  then  the  fmalleft  augmentation  of  its  motion  Imme- 
,  diately  produces,  a  void  behind  It,  into  which  the  water 


rufhes  in  a  violent  maimer  and  18  dadied  ihto  froth,  A  J**fi^^ 
gentleman,  whohas  had  many  opportunities  for  fuch  ob-  ^J^' 
fervations,  alTures  us,  that  when  llanding  near  the  line  of 
direftlon  of  a  cannon  difcharging  a  ball  wth  a  large 
allotment  of  powder,  fo  that  the  initial  velocity  certain- 
ly exceeded  •  i  QO  feet  per  fecond,  he  always  obferved  a 
very  fudden  diminution  of  the  noife  which  the  bullet 
.  made  during  its  pafiage.  Although  the  ball  was  coming 
towards  him,  and  therefore  its  noife,  if  equable,  would 
be  continually  increafing,  he  obferved  that  it  was  loudtft 
at  firft.  That  this  continued  for  a  fecond  or  two,  and 
fuddenly  diminiflied,  changing  t^  a  found  which  was 
not  only  weaker,  but  differed  in  kind,  and  gradually  in- 
creafed as  the  bullet  approached  him.  He  faid,  that  the 
firft  noife  was  like  the"  hifllftg  of  red-hot  iron  in  water, 
and  that  the  fubfequent  noife  rather  refembled  a  hazy 
whiftling.  Such  a  change  of  found  is  a  neceffary  confe- 
quence  of  the  diff"erent  agitation  of  the  air  in  the  two 
cafes.  We  know  alfo,  that  air  ruftiing  into  a  void,  as 
when  we  break  an  exhaufted  bottle,  makes  a  report  like 
a  mu{l<et. 

Mr  Robins's  affertion  therefore  has  every  ai'gument 
for  its  truth  that  the  nature  of  the  thing  will  admit. 
But  we  are  not  left  to  this  vague  reafoning  :  his  expe- 
riments {liow  us  this  diminution  of  refiftance.  It  clear- 
ly appears  from  them,  that  in  a  velocity  of  1700  feet 
the  refiftance  Is  more  than  three  times  the  refiftance  de- 
termined by  the  theory  which  he  fuppofes  tiie  commoti 
one.  When  the  velocity  was  1065  feet,  the  adual  re- 
fiftance was  V  of  theoretical ;  and  when  the  velo- 
city was  400  feet,  the  aftual  refiftance  was  about  ^  of 
the  theoretical.  That  he  aflumed  a  theory  of  refiftance 
which  gave  them  all  too  fmall,  is  of  no  confequence  in 
the  prefent  argument.  •  ^ 

Mr  Robins,  in  fumming  up  the  refults  of  his  obfer- Rule 
vations  on  this  fubjeft,  gives  a  rule  very  eafily  remeni-^obi 
bered  for  computing  the  refiftances  to  thofe  very  rapid  ^^'^^^ 
motions.  It  has  been  already  -mentioned  in  the  article  3,,^!  ^ 
Gunnery,  but  we  repeat  it  here,  in  order  to  accommo- rapid 
date  it  to  the  quantities  which,  have  been  determined  in 
fome  degree  by  experiment. 

A  C  B  D 
Let  AB  reprefent  the  velocity  of  1 700  feet  per  fecond, 
and  AC  any  other  velocity.  Make  BD  to  AD  as  the 
refiftance  given  by -the  ordinary  theory  to  the  refiftance 
aftually  obferved  in  the  velocity  1 700 :  then  will  CD 
be  to  AD  as  the  refiftance  affigned  by  -the  ordinary 
theory  to  the  vfekcity  AC  is  to  that  which  really  corre- 
fponds  to  it. 

To  accommodate  this  to  experiment,  recolleft*  that  a  »  Se< 
;  fphere  of  the  fize  of  a  1 2  pound  iron  (hot,  moving  25  feef'^iy. : 
in  a  fecond,  had  a  refiftance  of      of  a  pound.  Augment '^'^* 
this  in  the  ratio  of  25*  to  1700%  and  we  obtain  210 
nearly  for  the  theoretical  refiftance  to  this  velocity  ; 
but  by  comparing  its  diameter  of  44  inches  with  | ,  the 
>  diameter  of  the  leaden  ball,  which  had  a  refiftance  of  at 
I  leaft  1 1  pounds  with  this  velocity,  we  conclude  that  the 
1 2  pound  ftiot  would  have  had  a  refiftance  of  396  pounds  : 
•therefore  BD  :  AD=2  to  :  ^96,  and  AB  :  AD=:  1 86  : 
396;  and  AB  being  1700,  AD  wiU be  3613. 

Let  AD  — /7,  AC— or,  and  let  R  be  the  refiftance  to  a 
1 2  pound  iron  fliot  moving  ©ne  foot  per  fecond,  and 
r  ^the  refiftance  (in  pounds)  wanted  for  the  velocity  x; 
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veiy  nearly.    This  gives  Ra=  0,263235, 

U'hich  is  nearly  one-fourth.  .  Thus  our  formula  becomes 

o,26:;235  x' 
'•=76^1::^'    or  very  nearly  y  falling 

fhort  of  the  truth  about -^th  part.  The  fimplicity  of 
the  formula  recommends  it  to  our  ufe,  and  when  we  in- 
ci-eafe  its  refult  ■r'r.,  it  is  incomparably  nearer  to  the 
«true  refult  of  the  theory  as  correfted  by  Mr  Robins  than 
"wc  can  hope  that  the  theoiy  is  to  the  aftual  refiftance. 
We  can  eafily  fee  that  Mr  Roblns's  correftion  is  only 'a 
fagacious  approximation.  If  we  fuppofe  the  velocity  361 
feet,  a  very  pofiible  thing,  the  refiftance  by  this  formula 
js  infinite,  which  cannot  be.  We  may  even  fuppofe  that 
the  refiftance  given  by  the  formula  is  near  the  truth  only 
in  fuch  velocities  as  do  not  greatly  exceed  1700  feet  per 
fecdnd.  No  military  projeftile  exceeds  2  200,  and  it  is 
great  folly  to  make  it  fo  great,  becaufe  it  is  reduced  to 
1 700  almoft  in  an  iilftant,  by  the  enormous  refiftance. 

The  refiftance  to  other  balls  will  be  made  by  taking 
them  in  the  duplicate  ratio  of  the  diameters. 

It  has  been  already  obferved,  that  the  firft  mathema- 
tics ^.  f  ticlans  of  Europe  have  lately  employed  themfelves  in  im- 
iema-  proving  tliis  theory  of  the  motion  of  bodies  in  a  refift- 
is  not  ing  medium  ;  but  their  difcuffions  are  fuch  as  few  ar- 
j      tiilcrifts  can  underftand.    The  problem  can  only  be 
folved  by  approximation,  and  this  by  the  quadrature  of 
very  complicated  curves.    They  have  not  been  abfe 
therefore  to  deduce  from  them  any  praftical  rules  of 
eafy  application,  and  have  been  obliged  to  compute 
tables  fuited  to  different  cafes.    Of  thcfe  performances, 
^      that  of  the  Chevalier  Borda,  in  the  Memoirs  of  the  A- 
sand^'idemy  of  Sciences  in  1769,  fetms  the  beft  adapted  to 
s's     military  readers,  and  the  tables  are  undoubtedly  of  con- 
||tntl)  f]der?,ble  ulc  ;  but  it  is  not  too  much  to  fay,  that  the 
fimple  rules  of  Mr  Robins  are  of  as  much  fervicc,  and 
are  more  eafily  remembered  :  befides,  it  muit  be  obfer- 
ved, that  the  nature  of  military  fervice  does  not  give 
room  for  the  application  of  any  very  precife  rule.  The 
only  advantage  that  we  can  derive  frOm  a  pcrfeft  theoiy 
would  be  an  improvement  in  the  conftruftion  of  pieces 
of  ordnance,    and  a  more  judicious  appropriation  of 
certain  velodties  to  certain  purpofcs.    Tlie  fervice  of 
a  gun  or  mortar  muft  always  be  regulated  by  the  eve. 
There  is  another  motion  of  which  air  and  other 
^      elaftic  fluids  are  fufceptible,  viz.  an  internal  vibration 
of  their  particles,  or  undulation,  by  which  any  extended 
portion  of  air  is  diftributed  into  alternate  parcels  of  con- 
denfed  and  rarefied  air,  which  are  continually  changing 
their  condition  without  changing  their  place*.  By 
this  change  the  condenfation  which  is  produced  in  one 
part  of  the  air  is  gradually  transfen-ed  along  the  mafs 
of  air  to  the  greateft  diftances  in  all  diredliens.    It  is 
t)f  importance  to  have  fome  diftin^ft  conception  of  this 
motion.    It  is  found  to  be  by  this  means  that  diftant 
bodies  produce  in  us  the  fenfation  of  found.  See  Sound, 
Act)USTics.    Sir  Ifaac  Newton  treated  this  fubje£l 
with  his  accuftciintd  ingenuity,  and  has  given  us  a 
theoiy  of  it  in  the  end  of  the  itcond  book  of  his  Prin- 
cipia.    This  theoiy  has  been  objeftcd  to  with  refpeft 
to  the  condlix^l  of  the  argument,  and  other  explanations 
have  been  given  by  the  moft  eminent  nrathcmaiticians. 
Though  they  .appear  to  differ  from  Newton's,  their 
rtfwlts  are  precifely  the  fi-.me  j  but,  on  a  clofe  exaini" 
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nation,  they  differ  no  more  than  John  Bernouilli's  theo-  Uni'ulati.vn 
rem  of  centripetal  forces  differs  from  Newton's,  viz.  the 
one  being  expreffed  by  geometry  and  the  other  by  lite- '  " 
ral  analyfis.    The  celebrated  De  la  Grange  reduces 
Newton's  inveftigation  to  a  tautological  propofitioa  or 
identical  equation  ;  but  Mr  Young  of  Trinity  College, 
Dublin,  has,  by  a  different  turn  of  expreflion,  freed 
Newton's  method  from  this  objeftion.    We  fhall  not 
repeat  it  here,  but  refer  our  mathem.atical  readers  to  the  * 
article  Acoustics,  it  not  being  our  bufinefs  at  prefent 
to  confider  its  connexion  with  found.    This  will  make 
the  fubjedl  of  a  diftintl  article. 

But  fince  Newton  publifhed  this  theory  of  aerial  un-  HasTeen 
dulations,  and  of  their  propagation  along  the  air,  and  ufed  ts  es* 
fince  the  theoiy  has  been  fo  correfted  and  improved  a  plain  a  va- 
to  be  received  by  the  moft  accurate  philofophers  as  a'  ''^'^>j°^"*"' 
branch  of  natural  philofophy  fufceptible  of  rigid  de-pp^eJja  " 
monftration,  it  has  been  freely  reforted  to  by  many 
writers  on  other  parts  of  natural  fcience,  who  did  not 
profefs  to  be  mathematicians,  but  made  ufe  of  it  for 
explaining  phenomena  in  their  own  line  on  the  autho- 
rity of  the  mathematicians  themfelves.  Learning  from 
them  that  this  vtl:)ration,  and  the  quaquaverfum  propa- 
gation of  the  pulfes,  were  the  neceflary  properties  of  an 
elaftic  fluid,  and  that  the  rapidity  of  this  propagation 
had  a  certain  afTignable  proportion  to  the  elafticity  and 
denfity  of  the  fluid,  they  freely  made  ufe  of  thefe  con- 
cefftons,  and  have  introduced  elaftic  vibrating  fluids  in- 
to^ many  fafts,  where  others  would  fufpedt  no  fuch  ■ 
thing,  and  have  attempted  to  explain  by  their  means 
many  abftrufe  phenomena  of  nature.  Others  are  every- 
where introduced,  endued  with  great  elafticity  and  te- 
nuity. Vibrations  and  pulfes  are  fuppofed  in  this  sether, 
and  thefe  are  oftered  as  explanatioHS.  The  doftrines 
of  animal  fpirits  and  nervous  fluids,  and  the  whole 
mechanical  f)'ftem  of  Hartley,  by  whicli  the  operations 
of  the  foul  are  faid  to  be  explained,  have  their  foun- 
dation in  this  theory  of  aerial  undulations.  If  thefe 
fancied  fluids,  and  their  internal  vibrations,  really  ope- 
rate in  the  phenomena  afcribed  to  them,  any  explana- 
tion that  can  be  given  of  tlie  phenomena  from  this 
principle  muft  be  nothing  elfe  than  ftiowing  that  the 
legitimate  confequehces  of  thefe  undulations  are  fimiiar 
to  the  phenomena;  or,  if  we  are  no  more  able  to  fee 
this  laft  ftep  than  in  the  cafe  of  found  (which  we  knotv 
to  be  one  confequence  of  the  aerial  undulations,  although 
we  cannot  tell  liow),  we  muil  be  able  to  point  out,  as  in 
the  cafe  of  found,  certain  conftant  relations  between 
the  general  laws  of  thefe  undulations  and  the  general 
laws  of  the  phenomena.  It  is  only  in  this  way  that  we 
think  ourfelves  intitled  to  fay  that  the  aerial  undylations 
are  caufes,  though  not  the  only  caufes,  of  found ;  and 
it  is  becaufe  there  is  no  fuch  relation,  but,  on  the  con- 
trary, a  total  diffimilarity,  to  be  obferved  between  the 
laws  of  elaftic  undulations  and  the  laws  of  the  propaga- 
tion of  light,  that  we  affert  with  confidence  that  ethe- 
real undiilations  are  not  the  caufes  of  vifion. 

Explanations  of  this  kind  fuppofe,  therefore,  in  the  328 
firft  place,  that  the  philofopher  who  propofes  them  un-  ^"^ 
derftands  precifely  the  nature  of  thefe  uixlulations  ;  ifl^ot  bdii^ 
the  next  place,  that  he  mj-.kes  his  reader  fenfible  of  made  with 
thofe  circumflances  of  them  which  are  concerned  in  the  f"fficient 
cftea  to  be  explained;  and,  in  the  thhd  place,  thatP"""^'""' 
he  makes  the  reader  underftand  how  this  circumftance 
of  the  vibrating  fluid  is  connefted  with  the  phenome- 
non, either  by  fhowing  it  to  be  its  mechanical  caufe. 
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XJiKlulation  as  wlicn  tlie  phllofopher  explains  the  refownding  of  a 
mufical  chord  ta  a  flute  pr  pipe  which  gave  the  fame 
tone  ;  or  by  fhowing  that  this  circumftance  of  the  un- 
dulation always  accompanies  the  phenomenon,  as  when 
the  philofopher  fhows  that  233  vibrations  of  air  in  a 
fecond,  in  whatever  manner  or  by  whatever  caufe  they 
are  produced,  always  are  followed  by  the  fenfation  of 
the  tone  C  in  the  middle  of  the  harpJichord. 

But  here  v/e  mufl  obfen'C,  that,  with  the  exr;eption 
of  Euler's  unfuccefsful  attempt  to  explain  the  optical 
phenomena  by  the  undulations  of  ether,  we  have  met 
with  no  explanation  of  natural  phenomena,  by  means  of 
elaftic  and  vibrating  fluids,  where  the  author  has  fo  much 
as  attempted  any  one  of  thefe  three  things,  fo  indif- 
penfably  requifite  in  a  logical  explanation.  They  have 
talked  of  vibrations  without  defcribing  them,  or  giving 
the  reader  the  leaft  notion  of  what  kind  they  are  ;  and 
in  no  inftance  that  we  can  recolleft  have  they  fliowed 
how  fuch  vibrations  could  have  any  influence  in  the 
phenomenon.  Indeed,  by  not  defcribing  v^^ith  precifion 
the  undulations,  they  were  freed  from  the  tafl-c  of  Ihow- 
ing  them  to  be  mechanical  caiifes  of  the  phenomenon  ; 
and  when  any  of  them  fliow  any  analogy  between  the 
,^cneral  laws  of  elaftic  undulations  and  the  general  laws 
of  the  phenomenon,  the  analogy  is  fo  vague,  indiftinft, 
rot! partial,  that  no  perfon  of  common  prudence  would 
receive  it  as  argument  in  any  cale  in  which  he  was 
much  interefted. 

We  think  it  our  duty  to  remonftrate  againtt  this  flo- 
venly  way  of  writing  :  we  would  even  hold  it  up  to  re- 
It  has  been  chiefly  on  this  faithlefs  foun- 
dation that  the  blind  vanity  of  men  has  raifed  that  de- 
grading fyftem  of  opinions  called  Materialism,  by 
which  the  affections  and  faculties  of  the  foul  of  man 
have  been  refolved  into  vibrations  and  pulfes  of  ether. 
We  alfo  think  it  our  duty  to  give  fome  account  of 
Of  the  mo-  this  motion  of  elaftic  fluids.  It  muft  be  fuch  an  account 
tion  (.f  ela-.  as  fliall  be  underftood  by  thofe  who  are  not  mathemati- 
ftic  fluids,  ^ians,  becaufe  thofe  only  are  in  danger  of  being  mifled 
by  the  improper  application  of  them.  Mathematical 
difcuflion  is,  however,  unavoidable  in  a  fubjeft  purely 
mathematical ;  but  we  fliall  introduce  nothing  that  may 
not  be  easily  underftood  or  confided  in  ;  and  we  truift 
that  mathematical  readers  will  excufe  us  for  a  mode  of 
reafoning  which  appears  to  them  lax  and  inelegant. 
Kowfthe        '^^'^        thing  incumbent  on  us  is  to  fliow  how  elaftic 
differ  from  fl«ids  differ  from  the  imelaftic  in  the  propagation  of  any 
vneladic    -agitation  of  their  parts.    When  a  long  tube  is  filled 
•with  water,  and  any  one  part  of  it  puflied  out  of  its 
place,  the  whole  is  inftantly  moved  like  a  folid  mafs. 
But  this  is  not  the  cafe  with  air.   If  a  door  be  fuddenly 
fiiut,  tlie  window  at  the  farther  end  of  along  and  clofe 
room  will  rattle  ;  but  fome  time  will  elapfe  between  the 
fhutting  of  the  door  and  the  motion  of  the  window. 
If  fome  light  duft  be  lying  on  a  -braced  drum,  and  ano- 
^cr  be  violently  beat  at  a  little  diftance  from  it,  an  at- 
tentive obfei-ver  will  fee  the  duft  dance  up  from  the 
.parchment ;  but  this  will  be  at  the  inftant  he  hears  the 
iound  of  the  ftroke  on  the  other  drum,  and  a  fenfibie 
time  after  the  ftroke.    Many  fuch  familiar  fafts  Iho^v 
that  the  agitation  is  gradually  communicated  along  the 
air;  and  therefore  that  when  one  particle  is  agitated 
by  any  fenfibie  motion,  a  finite  time,  however  fmall, 
anuft  elapfe  before  the  adjoining  particle  is  agitated  in 
the  fame  aanaer.    Tiis  -WfoM  not  be  the  cafe  in  wattr 
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if  water  be  perfeAly  incomprenible.  We  think  that  tlijs  Un.-lu' 
may  be  made  intelligible  with  very  little  trouble.  °^  ^ 
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Let  A,  B,  C,  D,  &c.  be  a  row  of  aerial  particles, 
at  fuch  diftances  that  their  elafticity  j.uft  balances  the 
preflure  of  the  atmofphere  ;  and  let  us  fuppofe  (as  is 
deducible  from  the  obferved  denfity  of  air  being  pro- 
portional to  the  compreffing  force)  that  the  elafticity  of 
the  particles,  by  which  they  keep  each  other  at  a  dif- 
tance, is  as  their  diftances  inverfely.  Let  us  farther  fup- 
pofe that  the  particle  A  has  been  carried,  with  an  uni- 
form motion,  to  a  by  fome  external  force.  It  is  evi- 
dent that  B  cannot  remain  in  its  prefent  ftate  ;  for 
being  now  nearer  to  a  -than  to  C,  it  is  propelled  towards 
C  by  the  excefs  of  the  elafticity  of  A  above  the  natural 
elafticity  of  C.  Let  E  be  the  natural  elafticity  of  the 
particles,  or  the  force  correfponding  to  the  diftance  BC 
or  BA,  and  let  F  be  the  force  which  impels  B  to- 
wards C,  and  let  /  be  the  force  exerted  by  A  whea. 
at  a.    We  have 

E:/=Bfl:BC,  =Ba:'BA; 
and  E:/— E=Ba:BA-Btz:=Bfl:  Aa; 
or  E:F=Ba:Aa.  ■ 

Now  in  fig.  71.  let  ABC  be  the  h"ne  joining  three 
particles,  to  which  diaw  FG,  PH  parallel,  and  lAE,  GC( 
HBG  perpendicular.  Take  IF  or  HG  to  reprefent 
the  elafticity  correfponding. to  the  diftance  AB.  Let 
the  particle  A  be  fuppofed  to  have  been  carried 
with  an  uniform  motion  to  a  by  fome  external  force, 
and  draw  .R  a  M  perpendicular  to  RG,  and  make 
FI  :  RM^Ba  ;  BA.  We  ftiall  then  have  FI :  PM=: 
B^  :  Aa ;  and  PM  will  reprtfent  the  force  with 
which  the  particle  B  is  urged  towards  C.  Suppofe 
this  conftruttion  to  be  made  for  every  point  of  the  line 
AB,  and  that  a  point  M  is  thus  determined  for  eadi 
of  th  em,  matliematiciane  know  that  all  thefe  . points 
lie  in  tlie  curve  of  a  hyperbola,  of  which  FG  and  GFi 
are  the  afymptotes.  It  is  alfo  known  by  the  elements 
of  mechanics,  tliat  fince  the  motion  of  A.a  ong  AB> 
is  uniform,  A  a  or  IP  may  be  taken  to  reprefent  the 
time  of  defcribing  A  a  ;  and  that  the  area  IPM  repre- 
fents  the  whole  velocity  which  B  has  acquired  in  its  mo- 
tion towards  C  when  A  has  come  to  /,  the  force  urging  B 
being  always  as  the  portion  PM  of  the  ordinate. 

Take  GX  of  any  length  in  HG  produced,  and  let 
GX  reprefent  the  velocity  which  the  uniform  a£lion  of 
the  natural  elafticity  IF  could  communicate  to  the 
particle  B  during  the  time  that  A  would  uniformly 
defcribe  AB.  Make  GX  to  GY  as  the  rea^ngle 
IFGH  to  the  hyperbolic  fpace  IFRM>  and  draw 
cutting  MR  produced  in  S,  and  draw  FX  cuttinfj 
MR  in  T.  It  k  known  to  the  mathanaticians  that 
the  point  S  is  in  a  curve  line  FS  -  called  the  logarith- 
mic curve;  of  which  the  leading  property  is,  that  any 
line  RS  parallel  to  GX  is  to  GX  as  the  reiftangle 
IFGH  is  to  the  hyperbolic  fpace  IFRM,  and  that  FX 
touches  the  curve  in  F. 

This  being  the  cafe,  it  is  plain,  th  it  becaufe  RT  in* 
creafes  in  the  fame  proportion  with  FR,  or  with,  tlie 
reftangle  IFRP,  and  RS  increafes  in  the  proportiaa 
of  the  fpace  IFRM,  TS  increafes  in  the  proportion 
of  the  fpace  IPM.  Therefore  TS  is  proportional  to 
the  velocity  of  B  when  A  iias  reached     and  RT  is 

pro- 
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,!-!on  proportional  to  the  velocity  which  the  uniform  afUon 
of  the  nataral  elafticity  would  communicate  to  B  in 
the  fame  time.  Then  fince  FT  is  as  the  time,  and  TS 
is  as  the  velocity,  the  area  FTS  will  be  as  the  fpace 
defcribed  by  B  (urged  by  the  variable  force  PM)  ; 
while  A,  urged  by  the  external  force,  defcribes  A  a ; 
and  the  triangle  FRT  will  reprefent  the  fpace  which 
the  uniform  attion  of  the  natural  elailicity  would  caufe 
B  to  dffcribe  in  the  fame  time. 

And  thus  it  is  plain  that  thefe  three  motions  can  be 
compared  together  :  the  uniform  motion  of  the  agitated 
particle  A,  the  uniformly  accelerated  motion  which 
.the  natural  elafticity  would  communicate  to  B  by  its 
conftant  a<3:}on,  and  the  motion  produced  in  B  by  tlie 
agitation  of  A.  But  this  comparifon,  requiring  the 
quadrature  of  the  hyperbola  and  logarithmic  curve, 
would  lead  us  into  moil  intricate  and  tedious  computa- 
tions. Of  thefe  we  need  only  give  the  refult,  and  make 
fome  other  comparifons  which  are  palpable, 

Let  A  be  fiippofed  indefinitely  fmall  in  comparifon 
of  AB.  The  fpace  defcribed  by  A  is  therefore  inde- 
finitely fmall ;  but  in  this  cafe  we  know  that  the  ratio 
of  the  fpace  FRT  to  the  rectangle  IFRP  is  inde- 
finitely fmall.  There  is  therefore  no  comparifon  be- 
tween the  agitation  of  A  by  the  external  force,  and 
the  agitation  which  natural  elafticity  would  produce  on 
a  fingle  particle  in  the  fame  time,  the  laft  being  incom- 
parably fmaller  than  the  firft.  And  this  fpace  FRT 
is  "incomparably  greater  than  FTS;  and  therefore  the 
fpace  wliich  B  would  delcribe  by  the  uniform  aftton 
of  the  natural  elafticity  is  incomparably  greater  than  what 
it  would  defcribe  in  confequence  of  the  agitation  of  A. 

From  this  reafoning  we  fee  evidently  that  A  muft 
Ije  fenfibly  moved,  or  a  finite  or  meafurable  time  muft 
tlapfc  before  B  acquires  a  meafurable  motion.  In  like 
manner  B  muft  move  during  a  meafarable  time  before 
C  acquires  a  meafurable  motion,  &c.  ;  and  therefore 
the  agitation  of  A  is  communicated  to  the  diftant  par- 
ticles in  gi-adual  fucceffion. 

By  a  farther  comparifon  of  thefe  fpaces  we  learn 
the  time  in  which  each  fucceeding  particle  acquires  the 
very  agitatitm  of  A.  If  the  particles  B  and  C  only 
-are  confidered,  and  the  motion  of  C  neglefted,  it  will 
he  found  that  B  has  acquired  the  motion  of  A  a  little 
before  it  has  defcribed  y  of  the  fpace  defcribed  by  A  ; 
but  if  the  motion  of  C  be  confidered,  the  acceleration 
of  B  muft  be  ircreafed  by  the  retreat  of  G,  and  B 
muft  defcribe  a  greater  fpace  in  proportion  to  that  de- 
fcribed by  A.  By  computation  it  appears,  that  when 
both  B  and  C  have  acquired  the  velocity  of  A,  B  has 
defcribed  nearly  4  of  A'a  motion,  and  C  more  nearly^. 
I'^xtending  this  to  D,  we  fhall  find  that  D  has  defcribed 
ftill  more  nearly  ~  of  A's  motion.  And  from  the  na- 
ture-of  the -computation  it  appears  that  this  approxima- 
tion gf>es  on  rapidly :  therefore,  fuppofmg  it  accurate 
from  the  very  fidl  particle,  it  follows  from  the  equable 
motion  of  A,  that  each  fucceeding  particle  moves  through 
;ai  equal  fpace  in  acquiring  the  motion  of  A. 

The  conclufion  which  wc  muft  draw  from  all  this  is, 
that  when  the  agitation  of  A  has  been  fully  communi- 
cated to  a  particle  at  a  fenfthk  diftance,  the  intervening 
particles,  all  moving  forward  with  a  common  velocity, 
are  equalby  comprefied  as  to  fenfe,  except  a  very  few  of 
the  firll  particles  ;  and  that  this  communication,  of  this 
propagation  of  the  original  agitation,  goes  on  witb  an 
uaifurm  velocity. 
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Thefe  computations  need  not  be  attencie(!  to  by  fuch^"'"'^'* 
as  do  not  wi(h  for  an  accurate  knowledge  of  the  precife 
agitation  of  each  particle.  It  is  enough  for  fuch  *  '  ■ 
readers  to  fee  clearly  that  time  mufi  efcape  between  the 
agitation  of  A  and  that  of  a  diftant  particle  ;  and  this 
is  abundjlntly  irmnifeft  from  the  incomparablKty  (excufe 
the  term)  of  the  nafcent  reftangle  IFRPwith  the  nafcent 
ti-iangleFRT,and  theincomparablllty  ofFRTwIthFTS. 

What  has  now  been  ftiowii  of  the  commuulcation  of 
any  fenfible  motion  A  a  muft  hold  equally  with  refpetl; 
to  any  change  of  this  motion.  Therefore  if  a  tremu- 
lous motion  of  a  body,  fuch  as  a  fpring  or  bell,  fhould' 
agitate  the  adjoining  particle  A  by  pufhlng  it  for\\-ard 
in  the  direction  AB,  and  then  allowing  it  to  come 
back  again  in  the  direition  BA,  an  agitation  fimilar 
to  this  will  take  place  in  all  the  particles  of  the  row  yewt'cni's 
one  after  the  other.  Now  if  this  body  vibrate  accord- dtm  -nltra- 
ing  to  the  law  of  motion  of  a  pendulum  vibrating  in  af."".'  "^  thiis 
cycloid,  the  neighbouring  particle  of  air  '^''^^^  necejfity^^^f^f^^'^, 
vibrate  in  the  fame  manner  ;  and  then  Newton's  demon-  j^ocs} 
ftratlon  in  art.  Acoustics  needs  no  apology.  Its  onlv  ' 
deficiency  was,  that  it  feemed  to  prove  that  this  nvould  be 
the  way  in  which  every  particle  would  of  neceflity  vi- 
brate ;  which  is  not  true,  for  the  fucceffive  parcels  of 
8ir  will  be  differently  agitated  according  to  the  original 
agitation.  Newton  only  wants  to  prove  the  unifoml 
propagation  of  the  agitations,  and  he  felefts  that  form 
which  rendei-8  the  proof  eafiett.  He  proves,  in  the 
moft  unexceptionable  manner,  that  if  the  particles  of 
a  pulfe  of  air  are  really  moving  like  a  cycloidal  pendu- 
lum, the  forces  a£tlng  on  each  particle,  in  confequence 
of  the  compreffion  and  dilatation  of  tl;e  different  parts 
of  the  pulfe,  are  preclfely  fuch  as  are  neceffary  for  con- 
tinuing this  motion,  and  therefore  no  other  forces  are 
required.  Then  fince  each  pai  tide  is  in  a  certain  part 
of  Its  path,  is  moving  in  a  certain  direction,  and  with  a 
certain  velocity,  and  urged  by  a  detei-mined  force,  it 
viuji  move  in  that  very  manner.  The  objection  ftartcd 
by  John  Bernouilll  againft  Newton's  demonftration  (in 
a  fingle  hne)  of  the  elliptical  motion  of  a  body  urged  . 
by  a  force  in  the  inverfe  duplicate  r:<«Io  of  the  diftance 
from  the  focus,  is  precifely  the  fame  with  the  objeftioii 
againft  Newton's  dem.onftration  of  the  progrefs  of  aerial 
undulations,  and  Is  equ^llv  futile. 

It  muft,  however,  be  obferved,  that  Newton's  de- 
monftration proceeds  on  the  fuppofition  that  the  linear 
agitations  of  a  particle  are  incomparably  fmaller  tlian 
the  extent  of  an  undulation.  This  is  not  ftrlttly  the 
cafe  in  any  inftance,  and  in  many  it  is  far  from  being 
true.  In  a  pretty  ftrong  twang  of  a  harpfichord  wire, 
the  agitation  of  a  particle  may  be  near  the  50th  part 
of  the  extentx)f  the  undulation.  This  muft  difturb  tlie 
regularity  of  the  motion,  and  caufe  the  agitations  in 
the  remote  undulations  to  differ  from  thofe  in  the  firft 
pulfe.  In  the  explofion  of  a  cannon,  the  breaking  of 
an  exhaufted  bottle,  and  many  inftances  which  may  be 
given,  the  agitations  are  ftill  greater.  The  commenta- 
tors on  Newton's  Prtncipin,  Le  Sueur  and  Jacquler^ 
have  fhown,  and  Euler  more  clearly,  that  when  the 
original  agitations  are  very  violent,  the  particles  of  air 
will  acquire  a  fubordinate  vibration  compounded  with 
the  regular  cycloidal  vibration,  and  the  progrefs  of  the 
pulfes  will  be  fomewhat  more  rapid  ;  but  the  intricacy 
of  the  calculus  is  fo  greut^  that  they  have  not  been  able 
to  determine  with  any  tolerable  precifion  what  the 
change  of  veloeity  will  be. 

T  2  All 
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All  tlii'sj  however,  is  fully  confirmed  by  experiment 
on  founds.  The  found  of  a  cannon  at  lo  or  20  miles 
diftance  does  not  in  the  leaft  refemble  its  found  when 
near.  In  this  cafe  it  is  a  loud  inftantaneous  crack,  to 
which  we  can  afTign  no  mufical  pitch  ;  at  a  diftance,  it 
is  a  grave  found,  of  which  we  can  tell  the  note  ;  and 
it  begins  foftly,  fwells  to  its  greateft  loudnefs,  and  then 
dies  away  growling.  The  fame  may  be  faid  of  a  clap 
of  thunder,  which  we  know  to  be  a  loud  fnap  of  ftiil 
lefs  duration.  It  is  highly  probable  that  the  appre- 
ciable tone  which  thofe  diftant  founds  afford  are  produ- 
,ced  by  die  continuance  of  thefe  fubordinate  vibrations 
which  are  added  together  and  fortiHed  in  the  fucceifive 
pulfes,  though  not  perceptible  in  the  firft,  in  a  way 
lomewhat  refembling  the  refonance  of  a  mufical  chord. 
Newton's  explanation  gathers  evidence  therefore  from 
this  circumftance.  And  we  muft  further  obferve,  that 
idl  elaftic  bodies  tremble  or  vibrate  almoft  precifely  as  a 
pendulum  fwinging  in  a  cycloid,  unlefs  their  vibrations 
are  uncommonly  violent ;  in  which  cafe  they  are  quickly 
■  reduced  to  a  moderate  quantity  by  the  rcfiftance  of  the 
air.  The  only  very  loud  founds  which  we  can  produce 
in  this  way  are  from  great  bells ;  and  in  thefe  the  utmoft 
extent  of  the  vibration  is  very  fmall  in  coniparifon  with 
the  breadth  of  the  pulfe.  The  velocity  of  thefe  founds 
has  not  been  compared  with  that  of  cannon,  or  perhaps 
it  would  be  found  lefs,  and  an  objectisn  againft  Newton's 
determination  removed.  He  gives  969  feet  per  fecond, 
Elxperiment  1142.  » 

But  it  is  alfo  very  probable,  that  in  the  propagation 
through  the  air,  the  agitation  gradually  and  rapidly  ap- 
proaches to  this  regular  cycloidal  form  in  the  fucceifive 
pulfes,  in  the  fame  way  as  we  obferve  that  whatever  is 
the  form  of  agitation  in  the  middle  of  a  fmooth  pond 
of  water,  the  fpreading  circles  are  always  of  one  gentle 
form  without  afperitles.  In  like  manner,  into  whatever 
form  we  throw  a  ftretchtd  cord  by  the  twang  which 
we  give  it,  it  almoft  Immediately  makes  fmooth  undu- 
lations, keeping  itfelf  in  the  ftiape  of  an  elongated  tro- 
choid. Of  this  laft  we  can  demonftrate  the  neceffity, 
becaufe  the  cafe  i.  fimple.  In  the  wave,  the  inve 'li- 
gation is  next  to  Impoflible  ;  but  we  fee  the  faft.  We 
liiay  therefore  prefume  it  in  air.  And  accordingly  we 
know  that  any  noife,  however  abrupt  and  jarring,  near 
at  hand,  is  fmooth  at  a  diftance.  Nothing  is  more  rough 
and  harfh  than  the  fcream  of  a  heron  ;  but  at  half  a 
mile's  diftance  It  is  foft.  The  ruffle  of  a  drum  is  alfo 
fmooth  at  a  diftance 

Fig.  72.  Hiowsthe  fucceffive  fituatlons  of  the  particles 
of  a  row.  Each  line  of  the  figure  ftiows  the  fame  particles 
marked  with  the  fame  letters ;  the  firft  particle  a  being  fup- 
pofedto  be  removed  fucceffively  from  its  quiefcent  fitua- 
tlon  and  back  to  it  again.  The  mark  X  is  put  on  that 
part  of  each  Une  where  the  agitated  particles  are  at  their 
natural  diftances,  and  the  air  is  of  the  natural*  denfity. 
The  mark  i  is  put  where  the  air  is  moft  of  all  compref- 
fed,  and  :  where  it  is  moft  of  all  dilated ;  the  curve 
line  drawn  . through  the  loweft  line  of  the  figure  is  in- 
tended to  reprefent  the  denfity  in  every  point,  by  draw- 
ing  ordinates  to  it  from  the  ftraight  line  :  the  ordinates 
below  the  line  indicate  a  rarity,  and  thofe  above  the. 
line  a  denfity,  greater  than  common. 

It  appears  that  when  a  has  come  back  to  its  natural 
fituatlon,  the  part  of  greateft  denfity  is  between  the 
particles  i  and  i,  and  the  greateft  rarity  between  c  and  d. 

We  have  only  xq  add;  that  the  velgcity  pf  this  pro- 
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pagatlon  depends  on  the  elafticlty  and  denfity  of  the^-^"'"' 
fluid.  If  thefe  vary  in  the  fame  proportion,  that  is, 
if  the  fluid  has  its  elafticlty  proportional  to  its  denfitv, 
the  velocity  will  remain  the  fame.  If  the  elafticlty  or 
denfity  alone  be  changed,  the  velocity  of  the  undula- 
tions will  change  in  the  direft  fubdupHcate  ratio  of  the 
elafticlty  and  the  inverfe  fubduplicate  ratio  of  the 
denfity  ;  for  ftiould  the  elafticlty  be  quadrupled,  the 
quantity  of  motion  produced  by  It  in  any  given  time 
will  be  quadrupled.  This  will  be  the  cafe  if  the  velo- 
city be  doubled ;  for  there  would  then  be  double  the 
number  of  particles  dbubly  agitated.  Should  the  den- 
fity be  quadrupled,  the  elafticlty  remaining  the  fame, 
the  quantity  of  motion  mull  remain  the  fame.  This 
will  be  the  cafe  if  the  velocity  be  reduced  to  one  half ; 
for  this  will  propagate  half  the  agitation  to  half  the 
diftance,  which  will  cornmunlc'ite  it  to  twice  the  nuni- 
ber  of  particles,  and  the  quantity  of  motion  will  re- 
main the  fame.    The  fame  may  be  faid  of  other  pro- 

portions,  and  therefore  Vr=  ^g::.  Therefore  a  change 

in  the  barometer  will  not  aiTcft  the  velocity  of  the  un- 
dulations in  air,  but  they  will  be  accelerated  by  heat, 
which  diminifties  Its  denfity,  or  increafes  Its  elafticlty. 
The  velocity  of  the  pulfes  in  inflammable  air  muft  be 
at  leaft  thrice  as  great,  becaufe  its  denfity  is  but  one- 
tenth  of  that  of  air  when  theelafticltyof  both  are  the  fame. 

I^et  us  now  attend  a  little  to  the  propagation. of py^j* 
aerial  pulfes  as  they  really  happen  ;  for  this  hypothefisconfi 
of  a  fingle  row  of  particles  Is  nowhere  to  be  obferved.'  tion  of 

Suppofe  a  fphere  A,,  fig.  73.  fi.Ued  with  condenfedj^'^'^j' 
air,  and  that  the  veffel  which  contains  it  Is  fuddenly  an-^-^^ij', 
nihilated.  The  air  muft  expand  to  its  natural  dimen-cui. 
fions,  fuppofe  BCD.  But  it  cannot  do  this  without 
prefTing  afide  the  furrounding  air.  We  have  feen  that 
in  any  fingle  row  of  particles  this  cannot  be  at  ones 
diff'ufed  to  a  diftance,  but  muft  produce  a  condenfatlou 
in  the  air  adjoining  ;  which  will  be  gradually  propa- 
gated to  a  diftance.  Therefore  this  fphei-e  BCD  of 
the  common  dtnnty  will  form  round  it  a  ftiell,  bounded 
by  EFG,  of  condenfed  air.  Suppofe  that  at  this  in-; 
ftant  the  Inner  air  BCD  becomes  folld;  The  ftiell  of 
condenfed  air  can  expand  only  outwards.  Let  it  ex-* 
pand  till  it  is  of  the  common  denfity,  occupying  the 
fhell  HIK.  This  expanfion,  in  like  manner,  muft  pro- 
duce a  ftiell  of  condenfed  air  without  It :  at  this  inftant 
let  HIK  become  folid.  The  furrounding  ftieU  of  con-., 
dexifed  air  can  expand  only  outward,  condenfing  ano- 
ther fliell  without  it.  It  is  plain  that  this  muft  go  on 
continually,  and  the  central  agitation  vs^lU  be  gradually 
propagated  to  a  diftance  In  all  direftlons.  But,  in  this 
procefs,  it  is  not  the  fame  numerical  particles  that  go  ta 
a  diftance.  Thofe  of  the  original  fphere  go  no  further 
than  BCD,  thofe  of  the  next  ftiell  go  no  further  than 
HIK,  &c.  Farther,  the  expanfion  outwards  of  any 
particle  will  be  more  moderate  as  the  diftxifion  advan- 
ces ;  for  the  whole  motion  of  each  ftiell  cannot  exceed 
the  original  quantity  of  motion  ; ,  and  the  number  of 
particles  in  each  fucceffive  fhell  increafes  as  the  furface, 
that  isi  as  the  fquare  of  the  diftance  from  tlie  centre 
therefore  the  agitation  of  the  particles  vnll  decreafe. 
in  the  fame  ratio,  or  will  be  in  the  inverfe  duplicate  ra-. 
tio  of  the  diftance  from  the  centre.  Each  fucceffive. 
ftiell,  therefore,  contains  the  fame  quantity  of  motion^ 
and  the  fucceffive  agitation?  of  the  particles  of  any;^ 
8  tovr. 
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,t'o-  row  out  from  tlie  centre  will  not  be  equal  to  the  original 
agitation,  as  happens  in  the  folitary  row.  But  this 
does  not  affect  the  velocity  of  the  propagation,  becaufe 
all  agitations  are  propagated  equally  fall. 

We  fuppofcd  the  air  A  to  become  folid  as  foOn  as  it 
acquired  the  common  denfity  ;  bat  this  was  to  facilitate 
the  conception  of  the  diffufion.  It  does  not  ftop  at 
this  bulk  ;  for  while  it  was  deafer  it  had  a  tendency 
to  expand.  Therefore  each  particle  has  attained  this 
diilance  with  an  acceLerated  motion.  It  will,  tliere- 
fore,  continue  this  motion  like  a  pendulum  that  has 
jjafled  the  perpendicular,  tiU  it  is  brought  to  reft  by 
the  air  without  it ;  and  it  is  now  rarer  than  common 
itir,  and  collapfes  again  by  the  greater  elafticity  of 
the  air  without  it.  This  CHitward  air,  therefore,  in 
regaining  its  natural  denfity,  mull  expand  both  ways. 
It  expands  towards  the  centre,  following  the  coUapfmg 
of  the  air  within  it;  and  it  expands  outwards^  conden- 
fmg  the  air  beyond  it.  By  expanding  inwards,  it  will 
again  condenfe  the  air  within  it,  and  this  will  again  ex- 
pand ;  a  fimilar  motion  happens  in  all  the  outward 
(hells  ;  and  thus  there  is  propagated  a  fucceflion  of  con- 
■  dcnfed  and  rarefied  fliells  of  air,  which  gradually  fweU 
to  the  greateft  diftance. 

It  may  be  demonftrated,  that  when  the  central  air 
has  for  the  fecond  time  acquired  the  natural  denfity,  it 
will  be  at  reft,  and  be  difturbed  no  more  ;  and  that 
this  will  happen  to  all  the  flieUs  in  fuccefiion.  But  the 
demonftration  is  much  too  intricate  for  this  place  ;  we 
muft  be  contented  vith  pointing  out  a  fad  perfeftly 
analogous.  When  we  drop  a  fmall  pebble  into  water, 
on  we  fee  it  produce  a  feiies  of  circular  waves,  which  go 
;  (ad  /dong  the  furface  of  fmooth  water  to  a  great  diftance, 
Jli'^'"^  becoming  more  and  more  gentle  as  they  recede  from  the 
fcratcr,  centre  ;  and  the  midcile,  where  the  agitation  was  firft 
produced,  remains  perfedly  fmooth,  and  this  fmocth- 
nefs  extends  continually ;  that  is,  each  wave  when 
brought  to  a  level  remains  at  reft.  Now  thefe  waves 
are  produced  and  propagated  by  the  deprcfilon  and  ele- 
vation made  at  the  centre.  The  elevation  tends  to  dif- 
fufe  itfelf ;  and  the  force  with  which  each  particle  of 
water  is  actuated  is  a  force  adting  direftly  up  and  down, 
and  is  proportional  to  the  elevation  or  depreffion  of  the 
particle.  This  hydroftatical  prefl'ure  operates  precifely 
in  the  fame  way  as  the  condenfation  and  rarefaftion  of 
the  air;  and  the  mathematical  inveftigation  of  the  pro- 
pagation of  the  circular  undulations  on  fmooth  water 
is  iimilar  in.  every  ftep  to  that  of  the  propagation  of 
the  fpherieal  waves  in  ftill  air.  For  tliis  wc  appeal  to 
Newton's  Principle,  or  to  Euler's  Opufculoy  where  he. 
gives  a  very  beautiful  inveftigation  of  the  velocity  of 
the  aerial  pulfes  ;  and  to  fome  memoirs  of  de  la  Grange 
in  the  colleitions  of  the  academies  of  Bethn  and  Tu- 
rin. Thefe  two  laft  authors  have  made  the  inveftigation 
as  fimple  as  feems  poffi.ble,  .  and  have  freed  it  from  every 
objeftion  which  can  be  ftated  againft  the  geometrical 
one  of  their  great  teacher  Newton. 

Having  faid  this  much  on  the  fimilarify  between  the 
waves  on  water  and  the  aerial  undulations,  we  Hiall  have, 
recourfe  to  them,  as  affording  us  a  very  fenfible  objedl 
to  reprefent  many  affeftions  of  the  other  which  it, 
would  be  extremely  difficult  to  explain.  We  neither  fee. 
nor  feel  the  aerial  undulations;  and  they  beho\;ed,  there- 
fore, to  be  defcribed  very  abftraftedly  and  imperfeftly. 
In  the  wateiy  wave .  there  is  no  permanent  progrelTive 
motion  of  the  water  from  the  centre.  Throw  a  fmall  bit  of 
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cork  on  the  furface,  and  it  will  be  obferved-to  popple  U.idulatio  i, 
up  and  down  without  the  leaft  motion  outwards.  In  like  <^^-'^' 
manner,  the  particles  of  air  are  only  .igitated  a  very 
little  outwards  and  inwards;  which  motion  is  commu- 
nicated to  the  particles  beyond  them,  while  they  them- 
fclves  come  to  reft,  unlefs  agitated  afrefh  ;  and  this  agi' 
tation  of  the  particles  is  inconceivably  fmall.  Even  the 
explofion  of  a  cannon  at  no  great  diftance  wiU  but 
gently  agitate  a  feather,  giving  it  a  fingle  impulfe  out- 
wards, and  immediately  after  another  inwards  or  to- 
wards the  cannon.  When  a  harpfichord  wire  is  forcibly 
twanged  at  a  few  feet  diftance,  the  agitation  of  the 
air  is  next  to  infenfible.  It  is  not,  however,  nothing ;  and 
it  differs  from  that  in  a  waterj'  wave  by  being  really 
outwards  and  inwards.  In  confequence  of  this,  when 
the  condenfed  ftiell  reaches  an-  elaftic  body,  it  iinpels- 
it  flightly.  If  its  elafticity  be  fuch  as  to  make  it  ac- 
quire the  oppofite  fhape  at  the  inftant  that  the  next 
agitation  and  condenfed  ftiell  of  air  touches  it,  its  agi- 
tation will  be  doubled,  and  a  third  agitation  will  increafe 
it,  and  fo  on,  till  it  acquire  the  agitation  competent  - 
to  that  of  the  fhell  of  air  which  reaches  it,  and  it  is 
thrav.m  into  Jenfibk  vibration,  and  gives  a  found  ex- 
tremely faint  indeed,  becaufe  the  agitation  v/hich  it  ac- 
quires is  that  c<:)rrefponding  to  a  ftiell  of  air  confider- 
ably  removed  from  the  original  ftring.  Hence  it  hap-  • 
pens  that  a  mufical  chord,  pipe,  or  bell,  v.'ill  caufe 
another  to  refound,  whofe  vibrations  are  ifochronous 
with  its  own  ;  or  if  the  vibrations  of  the  one  coin- 
cides with  every  fecond,  or  third,  or  fourth,  &c.  of  the 
other  ;  juft  as  we  can  put  a  very  heavy  pendulum  into 
fenfible  motion  by  giving  it  a  gentle  puft'  with  the 
breath  at  every  vibration,  or  at  every  fecond,  third,  or 
fourth,  &c.  A  drum  ftruck  in  the  neighbourhood  of 
another  dium  will  agitate  it  very  fenjibly ;  for  here  the 
ftroke  deprefies  a  very  confiderable  furface,  and  pro- 
duces an  agitation  of  a  confiderable  mafs  of  air:  it 
will  even  agitate  the  fuiface  of  ftagnant  water.  The 
explofion  of  a  cannon  will  even  break  a  neighbouring 
windov/.  The  ftxell  of  condenfed  air  which  comes 
againft  the  glafs  has  a  great  furface  and  a  great  agita- 
tion :  the  bell  fecurity  in  this  cafe  is  to  throw  up  the 
fafti ;  this  admits  th*  condenfed  air  into  the  room,  . 
which  afts  on  the  infide  of  the- window,  bakncing  part 
of  the  external  impulfe. 

It  is  demonftrated  in  every  elementary  treatife  of  na-  p 
tural  philofophy,  that  when  a, wave  on  water  meets  any  ^aves  of 
plane  obftacle,  it  is,  reftefted  by  it  from  a  centre  equal- r.ir  and  of 
ly  removed  behind  the  obftacle ;  that  waves  radiating  water  are 
from  the  focus  of  a  parabola  are  refledled  in  waves  per- ^"j.^^^^^^ 
pendicular  to  its  axis ;  that  waves  radiating  from  one  ^^.^y 
focus  of  an  ellipfe  are  made  to  converge  to  the  other  fimilar, 
focus,  &c.  &c»    All  this  maybe  affirmed  of  the  aerial 
undulations ;  that  when  part  of  a  wave  gets  through  a  • 
hole  in  the  obftacle,  it  becomes  the  centre  of  a  new  fe- 
ries  of  waves ;  that  waves  bend  round  the  extremities 
of  an  obftacle  :  all  this  happens  in  the  aerial  Aindula-  - 
tions.    And  laftly,  that  when  the,  furface  of  water  is 
thrown  into  regular  undulations  by  one  agitation,  ano- 
ther agitation  in  another  place  will  produce  other  re- 
gular waves,  v>'hich  will  crofs  the  former  without  di- 
fturbing  tliem  in  the  fmalleft  degree.    The  fame  thing 
happens  in  air ;  and  experiments  may  be  made  on  wa-* 
ter  which  will  illuftrate  in  the  moil  perfeft  manner, 
many  other  affeftions  of  the  aerial  pulfes,  which  wc. 
Ihould  otherwife  conceive  very  imperfeftly.    We  would 
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recomrt'ienc!  to  our  curious  readers  lo  make  fome  of 
thffc  experiments  in  a  largo  veflel  of  milk.  Take  a 
long  and  narrow  plate  of  lead,  wbicli,  when  fet  on  the 
1)ottom  of  tlie  veffel  will  reach  above  the  furface  of  the 
miUi ;  bend  this  plate  into  a  parabola,  elliptical  or 
other  curve.  Make  the  undulations  by  dropping  milk  on 
the  focus  from  a  fmall  pipe,  which  will  caufc  the  agi- 
tations to  fucceed  with  rapidity,  and  then  all  that  we 
have  faid  will  be  moft  diftinftly  feen,  and  the  experi- 
ment will  be  very  amufing  and  inftruftive,  efpeciaUy  to 
the  mufical  reader. 

We  \\-ould  -now  requeft  all  who  make  or  read  expk- 
nations  of  natural  phenomena  by  means  of  vibrations  of 
ethers,  animal  fpii-its,  nervous  fluids,  &c.  to  fix  their 
attention  on  the  nature  of  the  agitation  in  one  of  thefe 
undulations.  Let  liim  confider  whether  this  can  pro- 
duce the  phenomenon,  afting  as  any  matter  muft  aft,  by 
impulfe  or  by  prefTure.  If  he  fees  that  it  can  produce 
the  phenomenon,  he  will  be  able  to  point  out  the  veiy 
motion  it  will  produce,  both  in  quantity  and  direftion, 
iu  the  fame  manner  as  Sir  Ifaac  Newton  has  pointed 
out  all  the  irregularities  of  the  moon's  motion  produ- 
ced by  the  dillurbing  force  of  the  fun.  If  he  cannot 
do  this,  he  fails  in  giving  the  firft  evidence  of  a  me- 
chanical explanation  by  the  aftion  of  an  claftic  vibrating 
fiiiid..  Let  him  then  try  to  point  out  fome  palpable 
connexion  between  the  general  phenomena  of  elaftic 
imdidations  and  the  phenomenon  in  queflion ;  this  would 
(how  an  accompaniment  to  have  at  leaft  fome  proliabi- 
litv.  It  is  thas  only  we  learn  that  the  undulations 
of  air  produce  found  :  we  cannot  tell  how  they  affeil 
the  mechanifm  of  the  ear ;  but  we  fee  that  the  pheno- 
mena of  found  always  accoitipany  them,  and  that  cer- 
tain modilications  of  the  one  are  regularly  accompanied 
hy  certain  modifications  of  the  other.  If  we  cannot 
do  tliis  neither,  we  have  derived  Aeither  explanation 
nor  illaftration  from  the  elaftic  fluid.  And  laftly,  let 
him  remember  that  even  if  he  fhould  be  able  to  fhow 
the  competency  of  this  fluid  to  the  production  of  the 
phenom.enon,  the  whole  is  flill  an  hypothefis,  becaufe 
we  do  not  know  that  fuch  a  fluid  exifts. 

We  will  venture  to  fay,  that  whoever  -will  proceed  In 
this  prudent  mariner  will  fb6n  fee  the  futility  of  moft 
of  the  explanations  of  this  kind  which  have  been  given. 
They  are  unfit  for  any  but  confuitimate  mathematicians; 
for  they  alone  really  underftand  the  mechanifm  of  ae- 
rial undulations,  and  even  they  fpeak  of  them  with  bc- 
fitation  as  a  thing  but  imperfeftly  underftood.  But 
even  the  unlearned  in  this  fcience  can  fee  the  incom- 
patibility of  the  hypothefes  with  many  things  .which 
they  are  brought  to  explain.  To  take  an  inftance  of 
the  conveyance  of  fenfation  along  the  nerves  ;  an  elaftic 
fluid  is  fuppofed  to  occupy  them,  and  the  undula- 
tions of  this  fluid  are  thought  to  be  jj-fopagated  along 
the  nerves.  Let  us  jtift  think  ft  little  how  the  Unckila- 
tions  would  be  conveyed  along  the  furface  of  a  canal 
which  was  completely  filled  up  with  feeds  and  bul- 
fiifties,  or  let  us  riiake  the  experiment  on  fuch  a  canal ; 
we  may  rell  affured  that  the  undulations  in  the  one 
cafe  will  refeiiible  thofe  in  the  other  ;  and  we  may  fee 
that  in  the  canal  thei'e  will  be  no  regular  or  fenfible  pro- 
pagation of  the  waves. 

Let  thefe  obfervations  have  their  Influence,  along 
ivith  others  which  we  have  made  on  other  ocCafihns,  to 
keaa  our  readers  from  this  faftiionable  pronenefs  to  in- 
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trodaee  Invifible  fluids  and"  unknown  viUratt^iva  ijito'  our 
phyfical  difcufliona.    They  have  done  immenfe,  and  we 
fear  irreparable,  mifchief  in  fcience  ;  and  there  is  but  one  ~* 
phenomenon  that  has  ever  received  any  explanation  by 
their  means. 

This  may  fuffice  for  a  loofe  and  popular  account  of 
aerial  undulations ;  and  with  it  we  conclude  our  ac- 
count of  the  motion,  impulfe,  and  refiftance  of  air. 

We  fliall  now  explain  a  number  of  natural  appear- 
ances, depending  on  its  preffure  and  tlaftieity,  apptar- 
ailces  not  fufficiently  general,  or  too  complicated  for 
the  purpofes  of  argument,  while  we  were  employed  in 
the  inveftigation  of  thefe  properties,  but  too  important 
to  be  pafled  over  in  filence. 

It  is  owing  to  the  prcfTure  of  the  atmofphere  that 
two  fuffaces  which  accurately  fit  each  other  cohere  with  I'' ' 
fuch  force.  This  is  a  fact  familiarly  known  to  the  glafs-  c('hg|-|' 
grinders,  polifters  of  marble,  &;c.  A  large  lenfe  or  fpe-  two  l-i 
culum,  ground  on  its  tool  till  it  becomes  very  fmooth,  i^<'^^ 
requires  more  than  any  man's  ftrength  tofeparafe  it  di-  '"f^^'y 
reftly  from  the  tool.  If  the  furface  is  only  a  fejuarfc  ot^;/ 
inch,  it  will  require  1 5  pounds  to  feparate  them  perpen.^ 
dicularly,  though  a  very  moderate  force  will  make  them 
Aide  along  each  other.  But  this  cohtfion  is  not  ob- 
ferved  unlcfs  the  jurfaces  are  wetted  or  fmeared  with 
oil  or  greafe;  other  wife  the  air  gets  between  them,  and 
they  feparate  without  any  trouble.  That  this  cohefion 
is  owing  to  the  atmofpherie  preffure,  is  evident  from  the 
eafe  with  which  the  i)lates  may  be  feparatcd  in  an  ex- 
haufted  receiver. 

To  the  fame  caufe  we  muft  afcribe  the  very  ftrong  ,^pj^ 
adhefion  of  fnalls,  periwinkles,  limpets,  and  other  uni-  th  e  ae 
valve  fhells,  to  the  rocks.  The  animal  forms  the  rim'"'"'  « 
of  its  fiiell,  fo  as  to  fit^fhe  fliape  of  the  rock  to  which  it^''^'** 
intends  to  cling.  It  then  fills  its  fhell  (if  not  already 
filled  by  its  own  body)  with  water.  In  this  condition 
it  is  evident  that  we  muft  act  with  a  force  equal  to  1 5 
pounds  for  fver)'^  fquare  inch  of  touching  furface  be- 
fore we  cart  detach  it.  This  may  be  iUuftrated  by  fill- 
ing a  drinking  glafs  to  the  brim  with  water;  and  having 
covered  it  with  a  piece  of  thin  t\'et  leather,  whelm  it  on  a 
table,  and  then  f  y  to  pull  it  ftraiglit  up  ;  it  will  re- 
quire a  confiderable  force.  But  if  we  expofe  a  fnail  ad- 
hering to  a  ftone  in  the  exhaufted  receiver,  we  fhijl  fee 
it  di'op  off  by  its  own  weight.  In  the  fame  manner 
do  the  remora,  the  polypus,  the  lamprey,  and  many 
other  animals,  adhere  with  fuch  firrnnefs.  Boys  fre- 
quently amufe  theinfelves  by  pulling  out  large  ftone» 
from  the  pavement  by  means  of  a  circle  of  ftiff  wetted 
leather  fastened  to  a  ftring.  It  is  owing  to  the  fanjc 
caufe  that  the  bivalve  fliell  fiilies  keep  themfelves  fo  firm- 
ly fhut.  We  think  the  nniicular  force  of  an  oyfter  pro- 
digious, becaufe  it  rsf-quires  fuch  foVce  to  open  it ;  but 
if  we  grind  oif  a  bit  of  the  Convex  fhell,  fo  as  to  make  a 
hole  in  it,  though  v,'ithout  hurting  the  fifli  ip  the  fmall- 
cft  degree,  it  opens  with  great  cafe,  as  it  does  alio  in 

The  prcflurc  of  the  air,  operating  in  this  way  con-o- 
tributes  much  to  the  cohefion  of  bodies,  wh-ere  we  do'-'  ,  f 
not  fufpeft  its  influence.    The  tenacity  of  our  mortars 
and  cements  would  frequently  be  ineffectual  without 
this  alfiilance. 

It  is  owing  to  the  prefliire  of  the  atmofphere  that  a 
calic  will  not  nm  by  tlic  cock  unlefs  a  hole  be  opened  in 
fome  otlRT  part  of  the  cafii.    If  the  caflt  is  not  qaitc 
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«r  futt,  fomc  liquor  indeed  will  run  out,  but  it  will  Itop  as 
f'^  foon  as  the  dimtnifhcd  elafticitv  of  the  air  above  the 
liquor  is  in  equllibrio  (together  with  the  liquor)  with 
the  atmofjiheric  prefTure.  In  .like  fnanner,  a  teapot 
mud  have  a  fmall  hole  in  its  lid  to  enfure  its  pouring 
out  the  tea.  If  indeed  the  hole  in  the  eafk  is  of  large 
dimenfions,  it  will  run  without  any  other  hole,  becaufe 
air  will  get  in  at  the  upper  fide  of  the  hole  while  the 
:  liquor  runs  out  by  the  lower  part  of  it. 

On  the  fame  principle  depends  the  performance  of  an 
inftrument  ufed  by  the  fpirit  dealers  for  taking  out  a 
fample  of  their  fpirits.  It  confills  cf  a  long  tinplate 
tube  AB  (%.  57.),  open  atop  at  A,  and  ending  in  a 
fmall  hole  at  B.  The  end  B  is  dipped  into  the  fpirits, 
which  rifes  into  the  tube  ;  then  the  thumb  is  clapt  on 
the  mouth  A,  and  the  wHole  is  lifted  out  of  the  calk. 
The  fpirit  remains  in  it  till  the  thumb  be  taken  olf ;  it 
^  is  then  allowed  to  run  into  a  glafs  for  examination, 
jp  It  feenas  principally  owing  to  the  prelfure  of  the  air 
<  oc  that  frofts  immediately  occafion  a  fcantinefs  of  water  in 
our  fountains  and  wells.  This  is  erroneoufly  accounted 
for,  by  fuppofing  that  the  water  freezes  in  the  bowels 
of  the  earth.  But  this  is  a  great  miftake  :  the  Hieft 
intenfe  froft  of  a  Siberian  winter  would  not  freeze  the 
ground  two  feet  deep  ;  but  a  very  moderate  ffoft  will  con- 
lolidate  the  whole  furface  of  a  country,  and  make ^  it 
impervious  to  the  air ;  efpecially  if  the  froft  has  beep 
preceded  by  rain,  which  has  foaked  the  furface.  When 
this  happens,  the  water  which  was  filtering  through  tlte 
ground  is  all  arrefted  and  kept  fufpended  ki  its  capil- 
lary tubes  by  the  preffure  of  the  air,  in  the  very  fame 
manner  as  the  fpirits  are  kept  fufpended  ,  hi  the  inftru- 
ment juft  BOW  defcribed  by  ttie  thumb's  (hutting  the 
)hole  A.    A  thaw  melts  the  fuperficial  ice,  and  .allows 

•  the  water  to  run  in  the  fame  manner  as  the  fpirits  ru« 
when  the  thumb  is  removed. 

Common  air  is  necellary  for  fupporting  the  .  lives  of 
r  tot  moft  animals.    If  a  fmzdl  animal,  fuch  as  a  mcufe  or 
Iife.(bird,  be  put  under  the  receiver  of  an  air-pump, -and  the 
air  be  exhaufted,  the  animal  will  quickly  be  thrown  into 

•  convuhions  and  fall  down  dccul  ;  if  the  air  be  immedi- 
ately readmitted,  the  animal  will  fometinaes  revive,  efpe- 
cially  if  the  rarefaftion  has  been  biifiily  made,  and  has 
not  been  very  great.  "W e  do  not  know  that  any  breath- 
ing animal  can  bear  the  air  to  be  reduced  to  of  its 
v^srdinary  denfity,  nor  even  y  ;  nor  have  we  good  evi- 
dence that  an  animal  will  ever  recover  if  the  rarefailion 
is  pufhed  very  far,  although  continued  for  a  very  fliort 
'time. 

But  the  mere  prefence  of  the  air  .is  by  no  means  fuf- 
•ficient  for  prefervLng  the  life  of  the  animal ;  for  it  is 
found,  tliat  an  animal  fliut  up  in  a  veflcl  of  air  cannot 
live  in  it  for  any  length  of  time.  If  a  man  be  fhut  up 
•in  a  box,  containing  a  wine  hoglhead  of  air,  he  cannot 
i  jive  in  it  much  above  an  hour,  and  long  before  this  he 
will  find  his  breathing  very  uofatisfadlmy  and  unegfy. 
A  gallon  of  air  will  fupport  him  about  a  mmute.  A 
box.  EF  (%•  58.)  may  be  made,  having  a  pipe  ABln- 
ferted  into  its  top,  and  fitted  with. a  very  light -valve  at 
'B,  opening  upwards.  This  pipe  fends  off  a  lateral 
branch  ^7  D  J  C,  which  enters  the  box  at  the  bottom, 
and  is  »lfo  fitted  with  a  light  valve  at  C  opening  up- 
wards. If  a  perfon  breathe  through  the  pipe,  kec'ping 
his  noftrils  fhut,  it  is  evident  that  the  air  which  he  ex- 
pires will  ovot  eater  the  boxl>y  tkeiole.  E,  jicuf  refcytn 
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through  the  pipe  CD  d ;  and  by  thw  cont-rivance  he  EHecas  of 
will  gradually  employ  the  whole  air  of  the  box.    With  ^'fjjVg'^'' 
this  apparatus  experiments  can  be  made  without  any       ^  '  .. 
rifl<  or  inconveniency,  and  the  quantity  of  air  neceffary 
for  a  given  time  of  e:ify  breathing  may  be  accurately 
afcertained. 

How  the  air  of  our  atmofphcre  produces  this  effeft, 
is  a  queftion  which  does  not  belong  to  mechanical  phi- 
lofojjhy  to  inveftlgate  or  determine.  We  can,  how- 
ever, affirm,  that  it  is  neither  the  preffure  nor  the  elaili- 
city  of  the  air  which  is  immediately  concerned  in  main- 
taining the  animal  funftlpns.  We  know  that  we  can 
live  and  breathe  with  perfeft  freedoni  on  the.tops  of  the 
highefl  mountains.  The  valley  of  Quito  in  Peru,  and 
the  couni-ry  round  Gondur  in  Abyffinja,  are  fo  far  eleva- 
ted above  the  furface  of  the  ocean,  that  the  preffure  and: 
the  elaflicity  of  the  air  are  one-third  lefs  than  in  the  low 
countries;  yet  thefe  are  populous  and  healthy  places. 
And,  on  the  Qther  hand,  we  know,  that  when  an  ani- 
mal has  breathed  in  any  quantity  of  air  fpr  a  certain 
time  without  renewal,  it  Vv'ill  npt  only  be  fuffocated,  but 
another  animal  put  into  thi&  air  will  die  immediately  ; 
and  we  do  not  find  either  the  preflijre  .or  elaflicity  of 
the  air  rerr^arkably  diminilhed  ;  it  is  ipdepd  di-rpinifhed, 
l>ut  by  a  very  fm^ill  quantity.  Reftoring  the  fgnner 
preffijre  and  elaftic;lty  has  not  the  frnallefl  tendency  to 
prevent  the  death  of  the  apimal :  for  an  animal  will  live 
no  longer  under  a  receiver  that  has  its  mouth  invertejd 
on  water,  than  in  piie  fet  upo.n  the  pump-plate  covered 
with  leather.  Now  when  the  receiver  is  fet  on  water, 
the  preffure  of  the  atmofphere  atls  completely  on  the 
incjudtd  air,  and  prefervcs  it  in  the  fame  Hate  of  elafli- 
city. _       _  346' 

In  fhgrt,  it  is  known  that  the  air  which  has  already  "atu''e 
ftirved  to  maintain  the  animal  fundlions  has  its  chemical f.-^'J  ■  . 
and  alimentai-y  properties  completely  changed,  and  is  no  maintained, 
longer  fit  for  this  purpofe.     So  much  of  <;iny  mafs  of  air  animal 
as  has  really  been  thus  employed  is  changed  into  ^"^'^^^^^'-'^'^j^g,!*  ' 
is  called Jixed  air  hy  Dr  Black,  or  carbonic  add  \rj  the^^^' 
chemifts  of  tlie  Lavoifierjan  fchpcl.    Any  perfo.n  may 
be  convinced  of  this  by  breathing,  or  blowing  through  a 
pipe  Lmm.erfed  in  lime  water.    Every  expiration  will 
produce  white  c'ouds  on  the  wat^r,  till  all  the  Urae 
which  it  contains  is  precipitated  in  the  form  of  pure 
-  chalk.    In  this  cafe  .  we  know  that  the  l.ime  has  combi- 
ned with  the  fixed  ^ir. 

The  celebrated  Dr  Stephen  Hales  m.ade  rnany  expe-Halc-'ser. 
riments,  with  a  view  to  clear  the  air  from  the  noxious perimenw 
vapour  which  he  fuppofed  to  be  emitted  from  the  lungs.  [° 

He  made  ufe  of  the  apparatus  which  we  have  beenq,'^a|[tjg^_ 
jufl  now  mentioning;  and  he  put  fevei-al  diaphragms &c. 
Jj  ff.  &c.  of  thin  woollen  fluff  into  the  box,  and  moif- 
tened  them  with  various  liquids.  He  found  nothing  in 
efficacious  as  a  folution  of  potafh.  We  now  under- 
fland  this  perfectly.  If  the  folution  is  not  already  fa- 
tuvated  wi.th  fixed  air,  it  will  take  it  up  as  fail  as  it  is 
pioduced,  and  tluis  vsrill  purify  the  air :  a  folution  of 
caufllc  alkali  therefore  will  have  this  effed  tlll  it  is  ren- 
dered quit'C  mild.  tt 

Thefe -experiments  have  been  repeated,  and  varied  j"(.o^s'' 
many  circumflances,  in  order  to  afcertain  whether  thiSfo  chan<. 
fixed  air  was  really  emitted  by  the  lungs,  or  whetherged  by 
the  infpired  air  was  in  part  changed  into  fixed  air  \iy'^rc-^i\\va^^ , 


and  the 
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its  combination  witli  fome  other  fubflance.    This  is  a 
(jueftioia  wjoiqh  cojnes^projerly  in  our.  way,  and  which  •jjfp'iratron, 

the&c. 
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l:ffc<?!:s  of  the  do<?^:nrtes  o?  pnetmatics  enable  us  to  flnru-er.  If 
'^"fui  f^^^^  ail-  be  emitted  in  fubftance  from  the  Iiirigs,  it 

It,,  ,^  does  not  appear  how  a  renewal  of  the  air  into  which  it 
is  emitted  is  neceflliry  :  for  this  does  not  hinder  the 
fubfequent  emiffion  ;  and  the  bulk  of  the  air  would  be 
increaied  by  breathing  in  it,  viz.  by  the  bulk  of  all  the 
'fixed  air  emitted  ;  but,  on  the  contraiY>  it  is  a  little  di- 
tniniflied.  We  inuft  therefore  adopt  the  other  opinion  ; 
and  the  difcioveries  in  modern  dhemiftry  enable  us  to 
give  a  pretty  accurate  account  of  the  whole  procefg. 
Fixed  air  is  acknowledged  to  be  a  compound,  of  which 
one  ingredient  is  found  to  conftitilte  about  ^  of  the 
whole  atmofpheric  fluid  ;  we  mean  vital  air  or  the  dxy- 
gene  of  Lavoifier.  When  this  is  cortibined  with  phlo- 
gifton,  according  to  the  doftrine  of  Stahl,  or  with  char- 
0,  coal,  according  to  LaVoifier,  the  refult  is  fixed  air  or 

carbonic  acid.  The  change  therefore  which  breathing 
makes  on  the  air  is  the  folution  of  this  matter  by  vital 
air ;  and  the  ufe  of  cl'it  in  breathing  is  the  carrying  off 
'  this  noxious  principle  in  the  way  of  folution.  When 
therefore  the  air  is  already  fo  far  faturated  as  not  to  dif- 
folve  this  fubftdnce  as  fall  as  it  is  fecreted,  or  mull  be 
fecreted  in  the  lungs,  the  animal  fuffers  the  pairi  of  fuf- 
focation,  or  is  Otherwife  mortally  affefted.  Suff'ocation 
is  not  the  only  confequence  ;  for  we  can  remain  for  a 
number  of  feconds  without  breathing,  and  then  we  be- 
gin to  feel  the  true  pain  of  fUfFodation  ;<  but  thofe  who 
have  been  inftarttanieoufly  ftruck  down  by  an  infpiration 
of  fixed  air,  and  afterwards  recovered  to  life,  complain- 
ed of  no  fuch  pain,  and  feemed  to  have  fuifered  .chiefly 
by  a  nervous  affeftion.  It  is  faid  (but  \Ve  \Yill  not 
vouch  for  the  truth  of  it),  that  a  perfon  may  fafely  take 
a  full  infpiration  of  fixed  air,  if  the  pafTages  of  the  nofe  be 
fhut;  and  that  unlefs  thefe' nerves  are  ilimulated  by  the 
fixed  air,  it  is  not  ihftantaneoufly  mortal.  But  thefe  are 
queftions  out  of  our  prefent  line  of  inquiry;  They 
are  queftions  of  phyfiology,  and  are  treated  of  in 
other  places  of  this  work.  See  Anatomy  and  Physio- 
.  .  LOGY  ;  fee  alfo  Lungs  and  Respiration.    Our  bufi- 

riefs  is  to  explain  in  what  manner  the  preffure  and  ela- 
fticity  of  the  airj  combined  With  the  ttrufture  and  me- 
chanifm  of  the  body.  Operate  in  producing  this  necef- 
fary  fecretion  and  removal  of  the  matter  difcharged  from 
the  lungs  in  the  aft  of  breathing. 

It  is  well  afcertained,  that  the  fecretion  is  tnade  from 
the  mafs  of  blood  during  its  paffage  through  the  lungs. 
'The  blood  delivered  into  the  lungs  is  of  a  dark  blackifli 
colour,  and  it  is  there  changed  into  a  florid  red.  In 
the  lungs  it  is  expofed  to  the  aftion  of  the  air  in  a  pro- 
digioiifly  extended  furface  :  for  the  lungs  confift  of  an 
inconceivable  numbei'  of  fmall  veflels  or  bladders,  com- 
municating with  each  other  and  with  the  windpipe. 
'T"'hefe  are  filled  with  air  in  every  infpiration.  Thefe 
veflels  are  everywhere  in  contadl  with  rhinute  blood- vef- 
fels.  The  blood  does  not  :n  totu  come  into  immediate 
contaft  with  the  air;  and  it  would  feem  that  it  is  only 
the  thin  ferous  part  of  it  which  is  afted  on  by  the  air 
at  the  mouths  of  the  veflels  or  pores,  where  it  Hands  by 
xapillary  attraction.  Dr  Prieflley  found,  that  venous 
blood  inclofed  in  thin  bladders  and  other  membranes 
was  rendered  florid  by  keeping  the  bladders  in  contaft 
with  abundance  of  pure  vital  air.  We  know  alfo,  that 
"breath  is  moift  or  damp,  and  muji  have  acquired  this 
moifture  in  the  lungs.  It  is  immaterial  whether  this 
-fecretion  of  water  or  lymph  (as  the  anatoraills  call  it) 
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be  f\n-nlihed  by  mere  exudation  through  fimple  poreS,  E 
or  by  a  vafcular  and  organic  fecretion  ;  in  either  cafe,  ^ 
fome  ingredierif  of  the  blood  comes  in  contact  with  air  ^ 
in  the  lungs,  and  there  unites  with  it.    This  is  farther 
confirmed,  by  obfefving,  that  all  breathing  animals  are 
Warmer  than  the  furrounding  medium,  and  that  by  every  * 
procefs  in  which  fixed  air  is  formed  from  vital  air  heafe 
is  produced.    Hence  this  folution  in  air  of  fomething 
from  the  blood  has  been  afiigncd  by  many  as  the  fource 
of  animal  heat.    We  touch  on  thefe  things  ir,  a  very 
tranfitory  way  in  this  place,  only  in  order  to  prove  that, 
for  the  fiipport  of  animdl  life,  there  muit  be  a  very  niL- 
tenfive  application  of  air  to  the  blood,  and  that  this  is 
made  in  the  lungs. 

The  queftion  before  us  In  this  place  is,  How  is  thia 
brought  about  by  the  weight  and  elaftlcity  of  the  air? 
Thijs  is  done  in  two  ways;  by  the  aftion  of  the  mufcles 
of  the  ribs,  and  by  the  aftlon  of  the  diaphragm  and  other 
mufcles  of  the  abdomen.  The  thorax  or  cheft.  is  a  great 
cavity,  completely  filled  by  the  lungs.  The  fides  of 
this  cavity  are  formed  by  the  ribs.  Thefe  are  crooked 
or  arched,  and  each  is  moveable  round  Its  two  ends,  one 
of  them  being  inferted  into  the  vertebrse  of  the  back, 
and  the  other  into  the  fternum  or  breafl:-bone.  The  rib 
turns  in  a  manner  iofembling  -the  handle  of  a  drawer. 
The  infpedlion  of  fig.  59.  will  illuilrate  this  matter  a 
little.  Suppofe  the  curves  a  ff,  bkj\  c  I gy  &c.  to  re-  C 
prefent  the  ribs  moveable  round  the  extremities.  Each 
fucceeding  rib  is  more  bent  than  the  one  above  it,  and 
this  curvature  is  both  in  the  vertical  and  horizontal  di- 
reftlon.  Suppofe  each  fo  broad  as  to  projedl  a  Httle 
over  its  inferior  like  the  tiles  of  a. roof*  It  is  evident, 
that  if  we  take  the  lower  one  by  its  middle,  and  draw 
it  out  a  little,  movmg  It  round  the  hne  «/>,  it  will 
bring  out  the  next  d  m  h  along  vvlth  it.  Alfo,  becaufe 
the  diftance  of.  the  middle  point  0  from  the  axis  of 
motion  np  is  greater  than  the  diftance  of  m  from  tlie 
axis  dhy  and  becaufe  0  will  therefore  defcribe  a  portion 
of  a  larger  circle  than  >n  does,  the  nh  no p  will  illde  up 
a  little  under  the  rib  dmh,  or  the  rib  d  m  h  will  overlap 
nop  a  little  more  than  before  5  the  diftance  o  w  v/Iil 
therefore  be  diminlihcid.  The  fame  muft  happen  to  all 
the  fuperior  ribs  ;  but  the  change  of  diftance  will  be  lefs 
fend  lefs  as  we  go  upwards.  Now,  inftead  of  this  great 
breadth  of  the  ribs  overlapping  each  other,  fuppofe 
each  inferior  rib  conncfted  with  the  one  above  it  by 
threads  or  fibres  fufceptible  of  contraftlon  at  the  will  of 
man.  The  articulations  f ,  a,  of  the  firft  or  upper  rib 
with  the  fpine  and  fternum  are  fo  broad  and  firm,  that 
this  rib  can  hdve  little  or  no  motion  round  the  line  a  e  ; 
'  this  rib-therefore  is  as  a  fixture  for  the  ends  of  all  the  con- 
tracting fibres  :  therefore,  whenever  the  fibres  which 
conneft  the  fecond  rib  with  the  firft  rib  contracft,  the 
fecond  muft  rife  a  little,  and  alio -go  outward,  and  will 
tarry  the  lower  ribs  along  with  it ;  the  third  rib  will 
•  rife  ftlll  farther  by  the  contraction  of  the  mufcles  which' 

-  connect  it  with  the  fecond,  and  fo  on  :  and  thus  the 
whole  ribs  are  raifed  and  thrown  outward  (and  a  little 

:  forward,  becaufe  the  articulation  of  each  with  the  fpint; 
is  confiderably  higher  than  that  with  the  fternum),  and 
the  capacity  of  the  thorax  is  enlarged  by  the  contrac- 
tion of  its  mufcular  covering.  The  dIreCtion  of  the 
mufcular  fibres  is  very  oblique  to  the  direClIon  of  tiie 
circular  motion  which  it  produces;  from  which  circurA- 

-  ftance  it  follows,  that  a  very  minute  contraClion  af  the 

.  mufcles 
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mufcles  produces  all  the  motion  which  is  neceflary. 
This  indeed  is  not  great ;  the  whole  motion  of  the  low- 
eft  ribs  is  lefs  than  an  inch  in  the  moft  violent  infpira- 
tion,  and  the  whole  contraftion  of  the  mufcles  of  the  1 2 
ribs  does  not  exceed  the  eighth  part  of  an  inch,  even 
fuppofing  the  intercoftal  mufcles  at  right  angles  to  the 
ribs  J  and  being  oblique,  the  contraftion  is  ftill  lefs  (fee 
BoRELLi,  Sabatier,  Monro,  &c.)  It  would  feem, 
that  the  intenfity  of  the  contraftive  power  of  a  mufcu- 
lar  fibre  is  eafily  obtained,  but  that  the  fpace  through 
which  it  can  be  exerted  is  very  limited ;  for  in  moft 
cafes  nature  places  the  mufcles  in  fituations  of  great  me- 
chanical difadvantage  in  this  refpeft,  in  order  to  procure 
ether  conveniences. 

But  this  is  not  the  whole  efFeft  of  the  contraftion  of 
the  intercoftal  mufcles  :  fince  the  compound  a£tion  of  the 
two  fets  of  mufcles,  which  crofs  each  other  from  rib  to 
rib  like  the  letter  X,  is  nearly  at  right  angles  to  the 
rib,  but  is  oblique  to  its  plane,  it  tends  to  pufh  the  ribs 
clofer  on  their  articulations,  and  thus  to  prefs  out  the 
two  pillars  on  which  they  are  articulated.  Thus,  fup- 
pofing af  (fig.  60.)  to  reprefent  the  feftion  of  one  of 
the  vertebras  of  the  fpine,  and  c  d  feftion  of  the  fter- 
num,  and  ahc,  fe  d,  two  oppofite  ribs,  with  a  lax  thread 
be  connefting  them.  If  this  thread  be  pulled  upwards 
by  the  middle  g  till  it  is  tight,  it  will  tend  to  puU  the 
points  b  and  e  nearer  to  each  other,  and  to  prefs  the 
vertebra  a  f  and  the  ftenuim  c  d  outwards.  The  fpine 
being  the  chief  pillar  ©f  the  body,  may  be  confidered  as 
immoveable  in  the  prefent  inftance.  The  fternum  is 
fufficiently  fufceptibk  of  motion  for  the  prefent  pui-pofe. 
It  remains  almoft  fixed  atop  at  its  articulation  with  the 
firft  rib,  but  it  gradually  yields  below ;  and  thus  the 
capacity  of  the  thorax  is  enlarged  in  this  dire£lion  alfo. 
The  whole  enlargement  of  the  diameters  of  the  thorax 
daring  infpiration  is  very  fmall,  not  exceeding  the  fif- 
tieth part  of  an  inch  in  ordinary  cafes.  This  is  eafily 
calculated.  Its  quiefcent  capacity  is  about  two  cubic 
feet,  and  we  never  draw  in  more  than  1 5  inches.  Two 
fpheres,  one  of  which  holds  2  cubic  feet  and  the  other 
2  feet  and  1 5  inches,  will  not  differ  in  diameter  above 
the  fiftieth  part  of  an  inch. 

The  other  method  of  enlarging  the  capacity  of  the 
thoi-ax  is  very  different.  It  is  feparated  from  the  ab- 
domen by  a  ftrong  mufcular  partition  called  the  dia- 
phragm^ which  is  attached  to  firm  parts  all  around. 
In  its  quiefcent  or  relaxed  ftate  it  is  confiderably  con- 
vex upwards,  that  is,  towards  the  thorax,  rifing  up  in- 
to its  cavity  like  the  bottom  of  an  ordinary  quart  bottle, 
only  not  fo  regular  in  its  (hape.  Many  of  its  fibres 
tend  from  its  middle  to*the  circumference,  where  they 
are  inferted  into  firm  parts  of  the  body.  Now  fuppofe 
thefe  fibres  to  contraft.  This  muft  draw  down  its 
middle,  or  make  it  flatter  than  before,  and  thus  enlarge 
the  capacity  of  the  thorax. 

Phyfiologifts  are  not  well  agreed  as  to  the  fiiare  which 
each  of  thefe  aftions  has  in  the  operation  of  enlarging 
the  thorax.  Many  refufe  all  fhare  of  it  to  the  intercoftal 
mufcles,  and  fay  that  it  is  performed  by  the  diaphragm 
alone.  But  the  fa£l  is,  that  the  ribs  are  really  obferved 
to  rife  even  while  the  perfon  is  afleep  ;  and  this  cannot 
poffibly  be  produced  by  the  diaphragm,  as  thefe  anato- 
mifts  affert.  Such  an  opinion  ftiows  either  ignorance 
or  negleft  of  the  laws  of  pneumatics.  If  the  capacity 
of  the  thorax  were  enlarged  oiJy  by  drawing  down  the 
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diaphragm,  the  preffure  of  tlie  air  would  comprefs  the  EffVa*  of 
ribs,  and  make  them  defcend.  And  the  fimple  law3 
of  mechanics  make  it  as  evident  as  any  propofition  in  '  j 
geometry,  that  the  contraftion  of  the  intercoftal  mufcles 
mujl  produce  an  elevation  of  the  ribs  and  enlargement 
of  the  thorax  ;  and  it  is  one  of  the  moft  beautiful  con- 
trivances of  nature.  It  depends  much  on  the  will  of 
the  animal  what  ftiare  each  of  thefe  aftions  (hall  have. 
In  general,  the  greateft  part  is  done  by  the  diaphragm  ; 
and  any  perfon  can  breathe  ifi  fuch  a  manne:  that  his 
ribs  fhall  remain  motionlefs ;  and,  on  the  contrary,  he 
can  breathe  almoft  entirely  by  raifing  his  cheft.  In  the 
firft  method  of  breathing,  the  belly  rifes  during  infpira- 
tion, becaufe  the  contraftion  of  the  diaphragm  com- 
prefles  the  upper  part  of  the  bowels,  and  therefore 
fqueezes  them  outwards  ;  fo  that  an  ignorant  perfon 
would  be  apt  to  think  that  the  breathing  was  performed 
by  the  belly,  and  that  the  belly  is  inflated  with  the 
air.  The  ftrait  lacing  of  the  women  impedes  the  mo- 
tion of  the  ribs,  and  changes  the  natural  habit  of 
breathing,  or  brings  on  an  unnatural  habit.  When 
the  mind  is  depreffed,  it  is  obferved  that  the  breathing 
is  more  performed  by  the  mufcles  of  the  thorax  ;  and  a 
deep  figh  is  always  made  in  this  way. 

_  Thefe  obfervations  on  the  manner  in  which  the  cana- 
city  of  the  cheft  can  be  enlarged  were  neceffaiy,  before 
we  can  acquire  a  juft  notion  of  the  way  in  which  the 
mechanical  properties  of  air  operate  in  applying  it  to 
the  mafs  of  blood  during  its  paffage  through  the  lungs. 
Suppofe  the  thorax  quite  empty,  and  commimicatmg 
with  the  external  air  by  means  of  the  trachea  or  wind- 
pipe, it  would  then  refemble  a  pair  of  bellows.  Raifing 
the  boards  correfponds  to  the  raifing  of  the  ribs ;  and 
we  might  imitate  the  aftion  of  the  diaphragm  by  for- 
cibly pulling  outwards  the  folded  leather  which  unites 
them.  ^  Thus  their  capacity  is  enlarged,  and  the  air 
rufhes  in  at  the  nozzle  by  its  weight  In  the  fame  manner 
as  water  would  do.  The  thorax  differs  from  bellows 
only  in  this  refped,  that  it  is  filled  by  the  lungs,  which 
is  a  vaft  colleAion  of  Httle  bladders,  like  the  holes  in  a 
piece  of  fermented  bread,  all  communicating  with  the 
trachea,  and  many  of  them  with  each  other.  When 
the  cheft  is  enlarged,  the  air  rufhes  into  them  all  in  the 
fame  manner  as  into  the  fingle  cavity  of  an  empty  tho- 
rax. It  cannot  be  ftid  with  propriety  that  they  are  in- 
flated :  all  that  is  done  is  the  alloiuing  the  air  to  come 
in.  At  the  fame  time,  as  their  membranous  covering 
muft  have  fome  thicknefs,  however  fmall,  and  fome 
elafticlty,  it  is  not  unlikely  that,  when  compreffed  by 
expiration,  they  tend  a  Httle  to  recover  their  former 
fhape,  and  thus  aid  the  voluntary  adion  of  the  mufcles. 
It  is  in  this  manner  that  a  fmall  bladder  of  caoutchouc 
fwells  again  after  compreffion,  and  fiUs  itfelf  with  air 
or  water.  But  this  cannot  happen  except  in  the  moft 
minute  veficles  :  thofe  of  fenfible  bulk  have  not  ela- 
fticity  enough  for  this  purpofe.  The  lungs  of  birds, 
however,  have  fome  very  large  bladders,  which  have  a 
very  confiderable  elafticlty,  and  recover  their  fliape  and 
fize  with  great  force  after  compreffion,  and  thus  fill 
themfelves  with  air.  The  refplration  of  thefe  animals 
is  confiderably  different  from  that  of  land  animals,  and 
their  mufcles  aft  chiefly  in  expiration.  This  will  be 
explained  by  and  by  as  a  curious  variety  in  the  pneu- 
matic inftrument. 

This  acoouiit  of  the  mdnner  in  which  the  lungs  ai-e 
U  filled 
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Effedbs  of  filled  with  air  ctoea  not  feem  agreeable  to  the  notions 
Air'*  pref-  entertain  of  it.  We  feem  to  fuck  In  the  air  ;  but  al- 
^  though  it  be  true  that  we  aft,  and  exert  force,  in  order 

to  get  air  into  our  huigs,  it  is  not  by  our  aftion,  but  by 
"We  take  in  external  preffure,  that  it  does  come  in.  _  If  we  apply 
3ir  not  by  ^yr  mouth  to  the  top  of  a  bottle  filled  with  water,  we 
^aioiT  but  ^^^^  "°  draught,  as  we  call  it,  of  our  cheil  will 
by  eternal  fuck  in  any  of  the  water  ;  but  if  we  fuck  in  the  very 
prelTure.  fame  manner  at  the  end  of  a  pipe  immerfed  in  water,  it 
follows  immediately.  Our  ijitereft  in  the  thing  makes 
us  conneft  in  imagination  our  own  aftion  with  the 
eflfcft,  without  thinking  on  the  many  ileps  which  may " 
intervene  in  the  train  of  natural  operations  ;  and  we 
confider  the  attion  as  the  immediate  caufe  of  the  air's 
reception  into  the  lungs.  It  is  as  if  we  opened  the 
door,  and  took  in  by  the  hand  a  perfon  who  vi'as 
really  pufhed  in  by  the  crowd  without.  If  an  incifion 
he  made  into  the  lide  of  the  thorax,  fo  that  the  air  can 
get  in  by  that  way,  when  the  animal  afts  in  the  ufual 
manner,  the  air  will  really  come  in  by  this  hole,  and 
jill  tiie  fpace  between  the  lungs  and  thorax  ;  but  no  air 
is  fucked  mto  the  lungs  by  this  procefs,  and  the  animal 
is  as  completely  fuffocated  as  if  the  windpipe  were  flint 
up.  And,  on  the  other  hand,  if  a  hole  be  made  into 
the  tungs  without  communicating  with  the  thorax,  the 
animal  will  breathe  through  this  hole,  though  the  wind- 
pipe be  flopped.  This  is  fuccefsfully  performed  in  cafes 
of  patients  whofe  trachea  is  flnit  up  by  accident  or  by 
inflammation .;  only  it  is  neceffary  that  this  perforation 
be  made  into  a  part  of  the  lungs  where  it  may  meet 
with  fome  of  the  great  pulmonary  paffages ;  for  if  made 
into  fome  remote  part  of  a  lobe,  the  air  cannot  find  its 
way  into  the  reft  of  the  lungs  through  fuch  narrow  paf- 
3^0  fages,  obftruaed  too  by  blood,  &c.  _ 
J^ature  of  We  have  now  explained,  on  pneumatical  principles, 
epilation.  procefs  of  infpiratlon.  The  expiration  is  chiefly 
performed  by  the  natural  tone  of  the  pai-ts.  In  the  a£t 
of  infpiratlon  the  ribs  were  raifed  and  drawn  outwards 
in  oppofition  to  the  elaiticlty  of  the  folids  themfelves  ;  for 
although  the  ribs  are  articulated  at  their  extremities,  the 
articulations  are  by  no  means  fuch  as  to  give^a  free  and 
tafy  motion  hke  the  joints  of  the  limbs.  This  is  par- 
ticularly the  cafe  in  the  articulations  with  the  llernum, 
which  are  by  no  means  fitted  for  motion.  It  would 
feem  that  the  motion  really  produced  here  is  chiefly 
by  the  yielding  of  the  cartilaginous  parts  and  the  bend- 
ing of  the  rib  ;  when  therefore  the  mufcles  which  pro- 
duced this  effeft  are  allowed  to  relax,  the  ribs  again 
collapfe.  Perhaps  this  is  affifted  a  little  by  the  aftion 
of  the  long  mufcles  which  come  down  acrofs  the  ribs 
without  being  inferted  into  them.  Thefe  may  draw 
them  together  a  little,  as  we  comprefs  a  loofe  bundle 
by  a  ftring. 

In  like  manner,,  when  the  diaphragm  was  drawn 
down,  it  compreffed  the  abdomen  in  oppofition  to  the 
elafticity  of  all  the  viicera  contained  in  it,  and  to  the 
elafticity.  and  tone  of  the  teguments  and,  mufcles  which 
furround  it.    When  therefore  the  diaphragm  is  relaxed, 
thefe  parts  pufli  it  up  again  into  its  natural  fituation,  and 
in  doing  this  expel  the  air  from  the  lungs. 
^r?4*ics      If  tliis  be  a-juft  account  of  the  matter,^  expiration 
soeifurt.    fhould  be  performed  without  any  effort.    This  accord- 
ingly is  the  cafe.    We  feel  that,  after  having  made  an 
ordinary  eafy  infpiratlon,  it  requires  the  continuance  of 
effort  .to  keep  the  thoraji.  in  tlis  enlarged  ftate,  and 
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that  all  that  is  neceffary  for  expiration  Is  to  ceafe  to  E 
aft.  No  perfon  feels  any  difficulty  in  emptying  the 
lungs  ;  but  weak  people  often  feel  a  difficulty  of  In- 
fpiration,  and  compare  it  to  the  feeling  of  a  weight  on 
their  breaft ;  and  expiration  is  the  laft  motion  of  the 
thorax  in  a  dying  perfon.  ; 

But  nature  has  alfo  given  us  a  mechanifm  by  whicii 
we  can  expire,  namely,  the  abdominal  mufcles ;  and 
when  we  have  finlflied  an  ordinary  and  eafy  expira^ 
tion,  we  can  ftill  expel  a  confiderable  bulk  of  air  (nearly 
half  of  the  contents  of  the  lungs)  by  contrafting  the 
abdominal  mufcles.  Thefe,  by  comprefling  the  body, 
force  up  its  moveable  contents  againfl;  the  diaphragm, 
and  caufe  it  to  rife  further  into  the  thorax,  afting  in 
the  fame  manner  as  when  we  expel  the  fasces  per  anum. 
When  a  perfon  breathes  out  as  much  air  as  he  can  in  this 
manner,  he  may  obferve  that  his  ribs  do  not  collapfe 
during  the  whole  operation. 

There  feems  then  to  be  a  certain  natural  unconflrained  A  cer 
Hate  of  the  veficles  of  the  lungs,  and  a  certain  quantity 
of  air  neceflary  for  keeping  them  of  this  fize.    It  i::  „  I 
probable  that  this  fl:ate  of  the  lungs  gives  the  freeft  mo-rtic  iii 
tion  to  the  blood.    Were  they  more  comprefied,  the    a  r 
blood  vefl'els  would  be  comprefTed  by  the  adjoining 
veficles  ;  were  they  more  lax^  the  veflels  would  be  more 
crooked,  and  by  this  means  obfi;rufted.    The  frequent 
infpirations  gradually  change  this  air  by  mixing  frefli 
air  with  it,  and  at  every  expiration  carrying  off  fome 
of  it.    In  cataiThs  and  inflammations,  efpecially  when 
attended  with  fuppuration,  the  fmall  paffages  into  the 
remote  veffels  are  obftrufted,  and  thus  the  renewal  of 
air  in  them  will  be  prevented.    The  painful  feeling 
which  this  occafions  caufes  us  to  expel  the  air  with 
violence,  fliutting  the  windpipe,  tiU  we  have  exerted 
ftrongly  with  the  abdominal  mufcles,  and  made  a  ftrong 
compreffion  on  the  lower  pait  of  the  thorax.  We 
then  open  the  paffage  fuddenly,  and  expel  the  air  and 
obftrufting  matter  by  violent  coughing. 

We  have  faid,  that  birds  exhibit  a  curious  variety 
in  the  procefs  of  breathing.     The  mufcles  of  their ^'''^ 
wings  being  fo  very  great,  required  a  very  extenfive * 
infertion,  and  this  is  one  ufe  of  the  great  breafl;-bone. 
Another  ufe  of  it  is,  to  form  a  firm  partition  to  hinder 
the  adlion  of  thefe  mufcles  from  comprefling  the  thorax 
in  the  aft  of  flying  :  therefore  the  form  of  their  cheft 
does  not  admit  of  alternate  enlargement  and  contraftion 
to  that  degree  as  in  land  animals.     Moreover,  the> 
mufcles  of  their  abdomen  are  alfo  very  fmall ;  and  it 
would  feem  that  they  are  not  fufficient  for  producing 
the  compreflion  on  the  bowels  which  is  neceffary  for 
carrying  on  the  procefs  of  concoftion  and  digcftion. . 
Inftead  of  aiding  the  lungs,  they  receive,  help  from 
ijiem. 

In  an  ofl;rich,  the  lungs  confifl:  of  a  flefliy  part  A,  A 
(fig.  6i.),  compofed  of  veficles  like  thofe  of  land  anL-  p 
mcds,  and,  like  theirs,  ferving  to  expose  the  blood  to  CC( 
the  aftion  of  the  air.  Befides  thefe,  they  have  oh  each 
fide  four  large  bags  B,  C,  D,  E,  each  of  which  has 
an  orifice  G  communicating  with  the  trachea ;  but  the 
fecond,  C,  has  alfo  an  orifice  H,  by  which  it  ccanmu- 
nicates  with  another  bag  F  fituated  below  the  reft  in 
the  abdomen.  Now,  when  the  lungs  .are  compreffed 
by  the  aftion  of  the  diaphragm,  the  air  in  C  is  partly 
expelled  by  the  trachea  through  the  orifice  G,  and 
paitly  driven  through  the  orifice  H  into  the  bag 

which 
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which  18  then  allowed  to  receive  it ;  becaufe  the  fame 

a<ftipn  which  comprefies  the  lungs  enlarges  the  ab- 
domen. When  the  thorax  is  enlarged,  the  bag  C 
is  partly  fuppUed  with  frefh  air  through  the  trachea, 
and  partly  from  the  bag  F.  As  the  lungs  of  other 
animals  refemble  a  common  bellows^  the  lungs  of  birds 
refenible  the  fmith's  bellows  with  a  partition ;  and 
anatomifts  have  difcovered  paflages  from  this  part 
of  the  lungs  into  their  hollow  bones  and  quills.  We 
do  not  know  all  the  ufes  of  this  contrivance  f  and  only- 
can  obferve,  that  this  alternate  aftion  muft  aflift  the 
mufcles  of  the  abdomen  in  promoting  the  motion  of  the 
food  along  the  ahmentary  canal,  &c.  We  can  diftinftly 
obferve  in  birds  that  their  beUy  dilates  when  the  cheft 
coilapfes,  and  vice  verfii,  contrary  to  what  we  fee  in 
the  land  animals.  Another  ufe  of  this  double  paffage 
may  be  to  produce  a  circulation  of  air  in  the  lungs, 
by  which  a  compenfation  is  made  for  the  fraaUer  furface 
of  aftion  on  the  blood  :  for  the  number  of  fmall  veficles, 
of  equal  capacity  with  thefe  large  bags,  gives  a  much 
more  extenfive  furface. 

If  we  try  to  raife  mercurj'-  in  a  pipe  by  the  aftion  of 
the  cheft  alone,  we  cannot  raife  it  above  two  or  three 
inches  ;  and  the  attempt  is  both  painful  and  hazardous. 
It  is  painful  chiefly  in  the  breaft,  and  it  provokes  cough- 
ing. Probably  the  fluids  ooze  through  the  poree  of 
the  veficles  by  the  prefl"ure  of  the  furrounding  parts. 

On  the  other  hand,  we  can  by  expiration  fupport 
mercury  about  five  or  fix  inches  high :  but  this  alfo 
is  very  painful,  and  apt  to  produce  extravafation  of 
blood.  This  feems  to  be  done  entirely  by  the  abdomi- 
nal mufcles. 

The  operation  properly  termed  sucking  is  totally 
dlflferent  from  breathing,  and  refembles  exceedingly  the 
aftion  of  a  common  pump.  Suppofe  a  pipe  held  in  the 
mouth,  and  its  lower  end  immerfed  in  water.  We  fill 
the  mouth  with  the  tongue,  bringing  it  forward,  and 
applying  it  clofely  to  the  teeth  and  to  the  palate  ;  we 
then  draw  it  back,  or  bend  it  downwards  (behind) 
from  the  palate,  thus  leaving  a  void.  The  prefliire  of 
the  air  on  the  cheeks  immediately  deprefles  them,  and 
applies  them  clofe  to  the  gums  and  teclh  ;  and  its  pref- 
fure  on  the  water  in  the  veflel  caufes  it  to  rife  through 
the  pipe  into  the  empty  part  of  the  mouth,  which  it 
quickly  fills.  We  then  pufh  forward  the  tip  of  the 
tongue,  below  the  water,  to  the  teeth,  and  apply  it  to 
them  all  round,  the  water  being  above  the  tongue, 
which  is  kept  much  deprelTed.  We  then  apply  the 
tongue  to  the  palate,  beginning  at  the  tip,  and  gradu- 
ally going  backvrard  in  this  application.  By  this  means 
the  water  is  gradually  forced  backward  by  an  operation 
fimilar  to  that  of  the  gullet  in  fwallowing.  This  is 
done  by  contrafting  the  gullet  above  and  relaxing  it 
below,  juft  as  we  would  empty  a  gut  of  its  contents  by 
drawing  our  clofed  hand  along  it.  By  this  operation 
the  mo  -ith  is  again  completely  occupied  by  the  tongue, 
and  we  are  ready  for  repeating  the  operation.  Thus 
the  mouth  and  tongue  refemble  the  barrel  and  pifton  of 
a  pump  ;  and  the  application  of  the  tip  of  the  tongue 
to  the  teeth  performs  the  office  of  the  valve  at  thehot- 
tom  of  the  barrel,  preventing  the  return  of  the  water 
into  the  pipe.  Although  ufual,  it  is  not  abfolutely 
necelTary,  to  withdraw  the  tip  of  the  tongue,  making 
r:  void  before  the  tongue.  Sucking  may  be  performed 
'.y  merely  feparating  the  tongue  gradually  from  the 
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palate,  beginning  at  the  root.  If  we  withdraw  the  tip  EfFeft*  of 
of  the  tongue  a  very  minute  quanthy,  the  water  gets  ^'fy^^"  "* 
in  and  flows  back  above  the  tongue. 

The  aftion  of  the  tongue  in  this  operation  is  very 
po<verful;  fome  perfons  can  raife  mercury  25  inches:  but 
this  ftrong  exertion  is  very  fatiguing,  and  the  foft  parts 
are  prodigioufly  fweiled  by  it.  It  caufes  the  blocd  to 
ooze  plentifully  through  the  pores  of  the  tongue,  fauces, 
and  palate,  in  the  fame  manner  as  if  a  cuppmg-glafs  and 
fyringe  were  applied  to  them  ;  and,  when  the  infide  of 
the  mouth  is  excoriated  or  tender,  as  is  frequent  with  in- 
fants, even  a  very  moderate  exertion  of  this  kind  is  ac- 
companied with  extravafation  of  blood.  When  children 
fuck  the  nurfes  breaft,  the  milk  follows  their  exertion  by 
the  prefliu-e  of  the  air  on  the  breaft  ;  and  a  weak  child» 
or  one  that  withholds  its  exertions  on  account  of  pain 
from  the  above-mentioned  caufe,  may  be  aflifted  by  a 
gentle  preflure  of  the  hand  on  the  breaft :  the  infant  pu- 
pil of  nature,  without  any  knowledge  of  pneumatics, 
frequently  helps  itfelf  by  prefling  its  face  to  the  yield- 
ing breaft. 

In  the  whole  of  this  operation  the  breathing  is  per- 
formed through  the  noftrils  ;  and  It  is  a  prodigious  dif- 
trefsto  an  infant  when  this  paffage  is  obftrufiled  by  mu- 
cus. We  beg  to  be  forgiven  for  obferving  by  the  way, 
that  this  obftruftlon  may  be  almoft  certainly  removed 
for  a  little  while,  by  rubbing  the  child's  nofe  with  any 
liquid  of  quick  evaporation,  or  even  with  water. 

The  operation  in  drinking  is  not  very  different  from  And  of 
that  in  fucking:  we  have  indeed  little  occafion  hered'''nki"g'f 
to  fuck,  but  we  muft  do  it  a  little.  Dogs  and  fome ^^  '^j-jj^j 
other  animals  cannot  drink,  but  only  lap  the  water  into  i^r/  '  ^' 
their  mouths  with  their  tongue,  and  then  fvvallow  it. 
The  gallinaceous  birds  feem  to  drink  veiy  imperfeftly ; 
they  feem  merely  to  dip  their  head  into  the  water  up  to 
the  eyes  tlU  their  mouth  is  filled  with  water,  and  then 
holding  up  the  head,  it  gets  into  the  gullet  by  its  weight, 
and  is  then  fwallowed.  The  elephant  drinks  in  a  very 
complicated  manner;  he  dips  his  trunk  into  the  water,and 
fills  it  by  making  a  void  In  his  mouth  :  this  he  does  in  the 
contrary  way  to  man.  After  having  depreffed  his  tongue, 
he  begins  the  application  of  it  to  the  palate  at  the  root, 
and  by  extending  the  application  forward,  he  expels  th» 
air  by  the  mouth  which  came  into  it  from  the  trunk. 
The  procefs  here  is  not  very  unlike  that  of  the  conden- 
fing  fyringe  without  a  pifton  vidve,  defcrlbed  in  n^  58, 
in  which  the  exter  nal  air  (correfponding  here  to  the  air 
in  the  trunk)  enters  by  the  hole  F  in  the  fide,  and  is  ex- 
pelled through  the  hole  in  the  end  of  the  barrel ;  by 
this  operation  the  trunk  is  filled  with  water :  then  he 
lifts  his  trunk  out  of  the  water,  and  bringing  it  to  his 
mouth,  poiu-s  the  contents  into  it,  and  fwallows  it.  On 
confidering  this  operation,  it  appears  that,  by  the  fame 
procefs  by  which  the  air  of  the  trunk  is  taken  into  the 
mouth,  the  water  could  alfo  be  taken  in,  to  be  afterwards 
fwallowed :  but  we  do  not  find,  upon  inquiry,  that  this 
is  done  by  the  elephant ;  we  have  always  obferved  hira 
to  drink  in  the  manner  now  defcrlbed.  In  either  way  it 
is  a  double  operation,  and  cannot  be  carried  on  any  way 
but  by  alternately  fucking  and  fwallowing,  and  while 
one  operation  is  going  on  ^he  other  is  interrupted  j 
whereas  man  can  do  both  at  the  fame  time.  Nature 
feems  to  delight  in  exhibiting  to  rational  obier\'ers  her 
inexhauftible  variety  of  refource;  for  many  inlefts,  which 
drink  with  a  trunk,  drltik  without  interruption :  yet  wc 
U  2  d& 
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Elftdls  of  do  not  call  in  queftion  the  truth  ef  the  aphorifm,  Natura 
^'fure"^"  "'^^''"^  f''"P^^^    femper  Jib'i  confona,  nor  doubt  but  that, 
.  if  the  'U'h'ile  of  her  purpofe  were  ften,  we  fhould  find  that 
her  procefs  is  the  fimpkft  pofiible :  for  Nature, or  Nature's 
God,  is  wife  above  our  wifcil  thougbts,  and  fimplicity 
is  certainly  the  choice  of  wifdom  :  but  alas  !  it  is  gene- 
rally but  a  fmall  and  the  moft  obvious  part  of  her  pur- 
pofe that  we  can  obferve  or  appreciate.   We  feldom  fee 
this  fimplicity  of  nature  ftated  to  us,  except  by  fome 
fyftem-maker,  who  has  found  a  principle  which  fomehow 
tallies  with  a  confiderable  variety  of  phenomena,  and 
then  cries  out,  Frujlra  Jit  per  plura  quod  Jieri  pot  Jl  per 
356  pauciora. 

Mode  of  There  is  an  operation  fimilar  to  that  of  the  elephant, 
keeping  up  which  many  find  a  great  difficulty  in  acquiring,  viz. 
^j*^^"^"?^^^  keeping  up  a  continued  blaft  with  a  blow-pipe.  We 
l^low-pipe  ^'^o^-^'i  defire  our  chemical  reader  to  attend  minutely  to 
the  gradual  aftion  of  his  tongue  in  fucking,  and  he  will 
find  it  fuch  as  we  have  defcribed.  Let  him  attend  par- 
ticularly to  the  way  in  which  the  tip  of  the  tongue  per- 
forms the  office  of  a  valve,  preventing  the  return  of  the 
water  into  tlie  pipe  :  the  fame  pofition  of  the  tongue 
would  hinder  air  from  coming  into  the  mouth.  Next 
let  him  obferve,  that  in  fwallowing  what  water  he  has 
BOW  got  lodged  above  his  tongue,  he  continues  the  tip 
of  the  tongue  applied  to  the  teeth;  now  let  him  fhut  his 
mouth,  keeping  his  lips  firm  together,  the  tip  of  the 
tongue  at  the  teeth,  and  the  whole  tongue  forcibly  kept 
at  a  diftance  from  the  palate  ;  bring  up  the  tongue 
to  the  palate,  and  allow  the  tip  to  feparate  a  little 
from  the  teeth ;  this  will  expel  the  air  into  the  fpace 
between  the  fauces  and  cheeks,  and  will  blow  up  the 
cheeks  a  little  :  then,  ailing  with  the  tip  of  the  tongue 
as  a  valve,  hinder  this  air  from  getting  back,  and  depref- 
fing  the  tongue  again,  more  air  (from  the  noftrils)  will 
get  into  the  mouth,  which  may  be  expelled  into  the 
fpace  without  the  teeth  as  before,  and  the  cheeks  will 
be  more  inflated :  continue  this  operation,  and  the  lips 
will  no  longer  be  able  to  retain  it,  and  it  will  ooze 
through  as  long  as  the  operation  is  continued.  When 
this  has. become  familiar  and  cafy,  take  the  blow-pipe, 
aod  there  will  be  no  dif&culty  in  maintaining  a  blaft  as 
uniform  as  a  fmith's  bellows,  breathing  all  the  while 
through  the  noftrils.  The  only  difficulty  is  the  holding 
the  pipe :  this  fatigues  the  lips  ;  but  it  may  be  removed 
by  giving  the  pipe  a  convenient  fliape,  a  pretty  flat  oval, 
and  wrapping  it  round  with  leather  or  thread. 

Another  phenomenon  depending  on  the  principles 
already  eftablifhed,  is  the  land  and  fea-breeze  in  tiie 
warm  countries. 

We  have  feen  that  air  expands  exceedingly  by  heat ; 
therefore  heated  air,  being  lighter  than  -an  equal  bulk 
of  cold  air,  muft  rife  in  it.  If  we  lay  a  hot  ttone  in  the 
funfliine  in  a  room,  we  fhall  obferve  the  fliadow  of  the 
ftone  furrounded  with  a  fluttering  ftiadow  of  difl'erent 
degrees  of  brightnefs,  and  that  this  flutter  rifes  rapidly 
in  a  column  above  the  ftone.  If  we  hold  an  extinguifii- 
cd  candle  near  the  ftone,  we  fliall  fee  the  fmoke  move 
towards  the  ftone,  and  then  afcend  up  from  it.  Now, 
fuppofe  an  ifland  receivim^  the  firft  rays  of  the  fun  in  a 
perfe«5lly  calm  morning  ;  tne  ground  will  foon  be  warm- 
ed, and  will  warm  the  contiguous  air.  If  the  ifland  be 
mountainous,  this  effeil  will  be  more  remarkable ;  be- 
caufe  the  inclined  fides  of  the  hills  will  receive  the  light 
more  direflly :  the  midland  air  will  therefore  be  moft 
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warmed:   the  heated  air  will  rife,  and  tKat  in  the  Effe(!fi|> 

middle  will  rifefaftett;  and  thus  a  current  of  air  upwards  Aif'sprt 

will  begin,  which  muft  be  fupplied  by  air  coming  in  from 

all  fides,  to  be  heated  and  to  rife  in  its  turn  ;  and  thus       '  '~ 

the  morning  fea-brte%e  is  produced,  and  continues  all 

day.    This  current  will  frequently  be  reverfed  during 

the  night,  by  the  air  cooling  and  gliding  down  the  fides 

of  the  hills,  and  we  ftiall  have  the  lind't)ree%t,  ^3  % 

It  is  owing  to  the  fame  caufe  that  we  have  a  circula-  C»fcv.lau< 
tion  of  air  in  mines  vi'hich  have  the  mouths  of  their  '^^.^'f '» 
fliafts  of  unequal  heights.  The  temperature  underground 
is  pretty  conftant  through  thq  whole  year,  while  that  of 
the  atmofphere  is  extremely  variable.  Now,  fuppofe  a 
mine  having  a  long  horizontal  drift,  communicating  be- 
tween two  pits  or  fliafts,  and  that  one  of  theCe  fliafts  ter- 
minates in  a  valley,  while  the  other  opens  on  the  brow 
of  a  hill  perhaps  1 00  feet  higher.  Let  us  further  fup- 
pofe it  fummer,  and  the  air  heated  to  65^,  while  the 
temperature  of  the  earth  is  but  45^  ;  this  latl  will  be 
alfo  the  temperature  of  the  air  in  the  fliafts  and  the 
drift.  Now,  fince  air  expands  nearly  24  parts  in  10000 
by  one  degree  of  heat,  we  fliall  have  an  odds  of  prefliirc 
at  the  bottom  of  the  two  fliafts  equal  to  nearly  the  20th 
part  of  the  weight  of  a  column  of  air  lOO  feet  high 
( I  oo  feet  being  fuppofed  the  diff"erence  of  the  heights  of 
the  fliafts).  This  will  be  about  fix  ounces  on  every  fquare 
foot  of  tlie  feftion  of  the  fliaft.  If  this  prefliire  could 
be  continued,  it  woiUd  produce  a  prodigious  current  of 
air  down  the  long  fliaft,  along  the  drift,  and  up  the 
fliort  fliaft.  The  weight  of  the  air  ailing  through  1 00 
feet  would  communicate  to  it  the  velocity  of  80  feet 
per  fecond :  divide  this  by  V' 20,  that  is,  by  4,5,  and 
we  fliall  have  1 8  feet  per  fecond  for  the  velocity :  this  is 
the  velocity  of  what  is  called  a  briflc  gale.  This  preffure 
<tuo!thl  be  continued,  if  the  warm  air  which  enters  the 
long  fliaft  were  cooled  and  condenfed  as  fail  as  it  comes 
in  ;  but  this  is  not  the  cafe.  //  is  hoivever  cooled  and 
condenfed,  and.  a  current  is  produced  fufficient  to  make 
an  abundant  circulation  of  air  along  the  whole  paflage  ; 
and  care  is  taken  to  difpofe  the  fliafts  and  conduA  the 
paffiiges  in  fiich  a  manner  that  no  part  of  the  mine  is 
out  of  the  circle.  When  any  new  lateral  drift  is  made, 
the  renewal  of  air  at  its  extremity  becomes  more  imper- 
fe6l  as  it  advances;  and  when  it  Is  carried  a  certain  length, 
the  air  ftagnates  and  becomes  fuffbcating,  till  either  a 
communication  can  be  made  with  the  reft  of  the  mine, 
or  a  fliaft  be  made  at  the  end  of  this  drift. 

As  this  current  depends  entirely  on  the  difference  of 
temperature  between  the  air  below  and  that  above,  it 
muft  ceafe  when  this  difference  ceafes.  Accordingly, 
in  the  fpring  and  autumn,  the  miners  complain  much  of 
ftagnation  ;  but  in  fummer  they  never  want  a  current 
from  the  deep  pits  to  the  fliallow,  nor  in  the  winter 
a  current  from  the  fliallow  pits  to  the  deep  ones.  It 
frequently  happens  alfo,  that  in  mineral  countries  the 
chemical  changes  which  are  going  on  in  different  parts 
of  the  earth  make  dlff"erences  of  temperature  fufiicient 
to  produce  a  fenfible  current. 

It  is  eafy  to  fee  that  the  fame  caufes  muft  produce 
a  current  down  our  chimneys  in  fummer.    The  chim- 
ney is  colder  than  the  fummer  air,  and  muft  therefore 
condenfe  it,  and  it  will  come  down  and  run  out  at  the  3^9 
doors  and  windows. 

And  this  naturally  leads  us  to  confider  a  very  impor-  caii^d^j 
tant  efFed  of  thie  expanfion  and  confequent  afcent  of  air  draugk 
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9  of  by  heat,  namely  the  drawing  (as  it  is  called)  of  chim- 
"  neya.    The  air  which  has  contributed  to  the  burning 
of  fuel  muft  be  intenfely  heated,  and  will  rife  in  the 
atmofphere.    This  will  alfo  be  the  cafe  with  much  of 
the  furrounding  air  which  has  come  veiy  near  the  fire, 
although  not  in  contaft  with  it.    If  this  heated  air  be 
made  to  rife  in  a  pipe,  it  will  be  kept  together,  and 
therefore  will  not  foon  cool  and  collapfe  :  thus  we  (hall 
obtain  a  long  column  of  hght  air,  which  will  rife  with 
a  force  fo  much  the  greater  as  the  column  is  longer  or 
more  heated.  Therefore  the  taller  we  make  the  chimney, 
or  the  hotter  we  make  the  fire,  the  more  rapid  will  be 
the  current,  or  the  draught  or  fuftion,  as  it  is  injudi- 
cioufly  called,  will  be  fo  much  the  greater.    The  afcen- 
fional  force  Is  the  difference  between  the  weight  of  the 
column  of  heated  air  in  the  funnel  and  a  column  of 
the  furrounding  atmofphere  of  equal  height.    We  in- 
creafe  the  draught,  therefore,  by  increafing  the  perpen- 
dicular height  of  the  chimney.    Its  length  in  a  hori- 
zontal direftion  gives  no  increafe,  but,  on  the  contrary, 
diminifhes  the  draught  by  cooling  the  air  before  it 
gets  into  the  effedtive  part  of  the  funnel.    We  increafe 
the  draught  alfo  by  obliging  all  the  air  which  enters  the 
chimney  to  come  very  near  the  fuel ;  therefore  a  low 
mantle-piece  will  produce  this  effeft ;  alfo  filling  up 
all  the  fpaces  on  each  lide  of  the  grate.    When  much 
air  gets  in  above  the  fire,  by  having  a  lofty  mantle- 
piece,  the  general  mafs  of  air  in  the  chimney  cannot  be 
much  heated.    Hence  it  muft  happen  that  the  greateft 
draught  will  be  produced  by  bringing  down  the  mantle- 
piece  to  the  veiy  fuel ;  but  this  converts  a  fii-e-place 
into  a  furnace,  and  by  thus  fending  the  whole  air  through 
the  fuel,  caufes  it  to  burn  with  great  rapidity,  pro- 
ducing .  a  prodigious  heat ;  arid  this  producing  an  in- 
creafe of  afcenfional  force,  the  current  becomes  furiouf- 
ly  rapid,  and  the  heat  and  confumption  of  fuel  im- 
menfe.    If  the  fire-place  be  a  cube  of  a  foot  and  a 
half,  and  the  front  clofed  by  a  door,  fo  that  alt  the  air 
muft  enter  through  the  bottom  of  the  grate,  a  chim- 
ney of  15  or  20  feet  high,  and  fufficiently  wide  to 
give  pafTage  to  all  the  expanded  air  which  can  pafs 
through  the  fire,  will  produce  a  current  which  will 
roar  like  thunder,  and  a  heat  fufficient  to  run  the  whole 
iiifide  into  a  lump  of  glafs. 

All  that  is  necefiary,  however,  in  a  chamber  fire- 
place, is  a  current  fufficiently  great  for  carrying  up  the 
fmoke  and  vitiated  air  of  the  fuel.  And  as  we  want 
alfo  the  enlivening  flutter  and  light  of  the  fire,  we 
give  the  chimney-piece  both  a  much  greater  height 
and  width  than  what  is  merely  neceffary  for  carrying  up 
the  fmoke,  only  wilhing  to  have  the  current  fufficiently 
determinate  and  fteady  for  counterafting  anyoccafional 
tendency  which  it  may  fometimes  have  to  come  into  the 
room.  By  allowing  a  greater  quantity  of  air  to  get  into 
the  chimney,  heated  only  to  a  moderate  degree,  we  pro- 
duce a  more  rapid  renewal  of  the  air  of  the  room : 
did  we  oblige  it  to  come  fo  much  nearer  the  fire  as  to 
produce  the  fame  renewal  of  the  air  in  confequence  of 
a  more  rapid  cuirent,  we  fhould  produce  an  inconve- 
nient heat.  But  in  this  country,  where  pit-coal  is  in 
general  fo  very  cheap,  we  carry  this  indulgence  to  an 
extreme  ;  or  rather  we  have  not  ftudied  howj  to  get 
all  the  defired  advantages  with  economy.  A  much 
fmaller  renewal  of  air  than  we  commonly  produce  is 
abundantly  wholcfome  and  pleafant,  and  we  may  have 


all  the  pleafure  of  the  light  and  flame  of  the  fuel  at  Effects  of 
much  lefs  cxpence,  by  contradting  greatly  the  paffage  ^"^^^Y^^' 
into  the  vent.    The  beft  way  of  doing  this  is  by  con-  __  _  ^  '  „  .i 
tradting  the  brick-work  on  each  fide  behind  the  mantle- 
piece,  and  reducing  it  to  a  narrow  parallelogram,  ha- 
ving the  back  of  the  vent  for  one  of  its  long  fides. 
Make  an  iion  plate  to  fit  this  hole,  of  the  fame  length, 
but  broader,  fo  that  it  may  lie  doping,  its  lower  edge 
being  in  contact  with  the  forefide  of  the  hole,  and  its 
upper  edge  leaning  on  the  back  of  the  vent.    In  this 
pofition  it  ftiuts  the  hole  entirely.    Now  let  the  plate 
have  a  hinge  along  the  front  or  lower  edge,  and  fold  \ip 
hke  the  lid  of  a  cheft.    We  fliall  thus  be  able  to  en- 
large the  paffage  at  pleafure.    In  a  fire-place  fit  for  a 
room  of  24  feet  by  18,  if  this  plate  may  be  about  18 
inches  long  from  fide  to  fide,  and  folded  back  within 
an  inch  or  an  inch  and  a  half  of  the  wall,  this  will 
allow  paffage  for  as  much  air  as  will  keep  up  a  very  , 
cheerful  fire;  and  by  raifing  or  lowering  this  Regi- 
ster, the  fire  may  be  made  to  burn  more  or  lefs  ra- 
pidly.   A  free  paffage  of  half  an  inch  will  be  fufficient 
in  weather  that  is  not  immoderately  cold.    The  prin- 
ciple on  which  this  conftrudllon  produces  its  effeft  is, 
that  the  air  which  is  in  the  front  of  the  fire,  and  much 
warmed  by  it,  is  not  allowed  to  get  into  the  chimney, 
where  it  would  be  immediately  hurried  up  the  vent, 
but  rifes  up  to  the  ceiling  and  is  dlffufed  over  the  whole 
room.    This  double  motion  of  the  air  may  be  diftinft- 
ly  obferved  by  opening  a  little  of  the  door  and  holding 
a  candle  in  the  way.    If  the  candle  be  held  near  the 
floor,  the  flame  will  be  blown  into  the  room  ;  but  if 
held  near  the  top  of  the  door,  the  flame  will  be  blown 
outward.  ^^o 

But  the  moft  perfedl  method  of  warming  an  apart-  Defcriptioa 
ment  in  thefe  temperate  climates,  where  we  can  indulge    ^  ftove- 
in  the  cheerfulnefs  and  fweet  air  produced  by  an  open^^^^y^ 
fire,  is  what  we  call  a  ftove-grate,  and  our  neighbours 
on  the  continent  call  a  chapelle,  from  its  refemblance 
to  the  chapels  or  oratories  in  tlie  great  churches. 

In  the  great  chimney-piece,  which,  in  this  cafe,  may 
be  made  even  larger  than  ordinary,  is  fet  a  fmaller  one 
fitted  up  in  the  fame  ftile  of  ornament,  but  of  a  fize 
no  greater  than  is  fufficient  for  holding  the  fuel.  The 
fides  and  back  of  it  are  made  of  iron  (caft  iron  is 
preferable  to  hammered  iron,  becaufe  it  does  not  fo  rea- 
dily calcine),  and  are  kept  at  a  fmall  diftance  from  the 
fides  and  back  of  the  main  chimney-piece,  and  are  con- 
tinued down  to  the  hearth,  fo  that  the  afli-pit  is  alfo  fe- 
parated.  The  pipe  or  chimney  of  the  ftove  grate  is- 
carried  up  behind  the  ornaments  of  the  mantle-piece 
till  it  rifes  above  the  mantle-piece  of  the  main  chim- 
ney-piece, and  is  fitted  with  a  reglfter  or  damper-plate 
turning  round  a  tranfverfe  axis.  The  beft  form  of  this 
regifter  is  that  which  we  have  recommended  for  an  or- 
dinary fire-place,  having  its  axis  or  joint  clofe  at  the 
front ;  fo  that  when  it  is  open  or  turned  up,  the  burnt 
air  and  fmoke  ftriklng  it  obliquely,  are  direfted  with 
certainty  Into  the  vent,  without  any  rifle  of  reverbera^ 
ting  and  coming  out  into  the  room.  All  the  reft  of 
the  vent  is  fliut  up  by  iron  plates  or  brick-work  out  of 

^'S^^'  .  ...  -,5f 

The  effeft  of  this  conftruftion  is  very  obvious.   The  EfFedt  of 

fuel,  being  in  Immediate  contaft  with  the  back  audits  con- 
fides of  the  grate,  heat  them  to  a  great  degree,  and  ^ru^^ioo* 
they  heat  the  air  contiguous  to  tliem.   This  heated 
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me&s  9t  air  cannot  get  up  the  vent,  becaufe  the  paflages  above 
'fur?." "  ^^^^^  (^i^cQs  are  {hut  up.    It  therefore  comes  out  into 
u— -Y-l-  the  room  ;  fomc  of  it  goes  into  the  real  fire-place  and 
is  carried  up  the  vent,  and  the  reil  rifes  to  the  ceiHng 
and  is  diffufed  over  the  room. 

It  is  furprifing  to  a  perfon  who  does  not  confider 
it  with  flcill  how  powerfully  this  grate  warms  a  room. 
Lefs  than  one^fourth  of  the  fuel  confumed  in  an  ordi- 

■  nary  fire-place  is  fufficient;  and  this  with  the  fame 

■  cheerful  blazing  hearth  and  lalutary  renewal  of  air.  It 
■even  requires. attention  to  keep  the  room  cool  enough. 
The  heat  communicated  to  thofe  parts  ,  in  contact  with 
the  fuel  is  needlefsly  great;  and  it  will  be  a  confiderable 
improvement  to  line  this  part  with  very  thick  plates 
of  caft  iron,  or  with  tiles  made  of  fire-clay  which  will 
not  crack  with  the  heat.  Thefe,  being  very  bad  con- 
duftors,  will  make  the  heat,  ultimately  communicated 
,to  the  air,  very  moderate.  If,  with  all  thefe  precau- 
tions, the  heat  fhould  be  found  too  great,  it  may  be 
brought  under  perfeft  management  by  opening  palfages 
into  the  vent  from  the  lateral  fpaces.  Thefe  may  be 
valves  or  trap-doors  moved  by  rods  concealed  behind 
the  ornaments. 

Thus  we  have  a  fire-place  undeV  the  moil  complete 
regulation,  where  we  can  always  have  a  cheerful  fire 
without  being  for  a  quarter  of  an  hour  incommoded  by 
the  heat ;  and  we  can  as  quickly  raife  our  fire,  when 
too  low,  by  hanging  on  a  plate  of  iron  on  the  front, 
•  which  {hall  reach  as  low  as  the  grate.  This  in  five  mi- 
luites  will  blow  up  the  fire  into  a  glow;  and  the  plate 
may  be  fent  out  of  the  room,  or  fet  behind  the  ftove- 
grate  out  of  fight. 

_  The  propriety  of  inclofing  the  afh-pit  is  not  fo  ob- 
vious ;  but  if  this  be  not  done,  the  light  afhes,  not 
finding  a  ready  paflage  up  the  chimney,  will  come  out 
into  the  room  along  with  the  heated  air. 

We  do  not  confider  in  this  place  the  varieus  extra- 
.neous  circumftances  which  impede  the  current  of  air 
in  our  chimneys  and  produce  fmoky  houfes  :  thefe 
will  be  treated  of,  and  the  methods  of  removing  or 
remedying  them,  under  the  article  Smoke.  We  con- 
fider at  prefent  only  the  theory  of  this  motion  in  ge- 
neral, and  the  modifications  of  its  operation  arifing  from 
the  various  purpofes  to  w  hich  it  may  be  apphed. 

Under  this  head  we  fliall  next  give  a  general  ac- 
count and  defcription  of  the  method  of  warming  apart- 
brSr  ^7°^^      general  is  a  fire-place 

fhut  up  on  all  fides,  having  only  a  pafTage  for  admitting 
the  air  to  fupport  the  fire,  and  a  tube  for  carrying  oS 
the  vitiated  air  and  fmoke  ;  and  the  air  of  the  room 
is  wattncd  by  commg  into  contadl  with  the  outfide  of 
the  ftove  and  flue.  The  general  principle  of  conftruc- 
tion,  therefore,  is  very  fimple.  The  air  muft  be  made 
to  come  into  as  clofe  contaft  as  poflible  with  the  fire,  or 
even  to  pafs  through  it,  and  this  in  fuch  quantities  as 
juft  to  confume  a  quantity  of  fuel  fufiicient  for  produ- 
cing the  heat  required ;  and  the  ftove  muft  be  io  con- 
ftrufted,  that  both  the  burning  fuel  and  the  air  which 
has  been  heated  by  it  fliall  be  applied  to  as  extenfive 
a  furface  as  poffible  of  furnace,  all  in  contadt  with  the 
air  of  the  room  ;  and  the  heated  air  within  the  ftove 
muft  not  be  allowed  to  get  into  the  funnel  which  is  to 
carry  it  off  till  it  is  too  much  cooled  to  produce  any 
confiderable  heat  on  the  outfide  of  the  ftove. 

In  this  temperate  climate  no  great  ingenuity  is  ne- 
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ceflary  for  warming  an  ordinary  apartment ;  and  ftotes  Effedi  oC 
ai-e  made  rather  to  pleafe  the  eye  as  furniture  than  as  ^^^'^ 
economical  fubftitutes  for  an  open  fire  of  equal  calori-    ^"''°>  - 
fic  power.    But  our  neighbours  on  the  continent,  and  ' 
efpecially  towards  the  north,  where  the  cold  of  win-.er 
is  intenfe  and  fuel  veiy  dear,  have  beftowed  much  it- 
tention  on  their  conftruAion,  and  have  combined  inge- 
nious economy  with  every  elegance  of  form.  Nothing  can 
be  handfomer  than  the  Aoves  of  Fayencerie  that  are  to 
be  feen  in  P>ench  Flanders,  or  the  Ruffian  ftoves  at  St 
Peterft)urgh,  finifhed  in  ftucco.    Our  readers  will  not, 
therefore,  be  difpleafed  with  a  defcription  of  them. 
In  this  place,  however,  we  ftiall  only  confider  a  ftove  in 
general  as  a  fubjeft  of  pneumattcal  difcuffion,  and  we 
refer  our  readers  to  the  article  Stove  for  an  account 
of  them  as  articles  of  domeftic  accommodation.  363 
The  general  form,  therefore,  of  a  ftove,  and  of  which 'General 
all  others  are  only  modifications  adapted  to  circum-JP*'"  °^  * 
ftances  of  utihty  or  tafte,  is  as  follows  : 

MIKL  (fig.  62.)  is  a  quadrangular  box  of  any  fize  Plate 
in  the  direftions  MI  IK.  The  infide  width  from  front  CCCCV, 
to  back  is  pretty  conftant,  never  lefs  than  ten  inches, 
and  rarely  extending  to  20  ;  the  included  fpace  is  di- 
vided  by  a  great  many  partitions.  The  loweft  chamber 
AB  is  the  receptacle  for  the  fuel,  which  hes  on  the 
bottom  of  the  ftove  without  any  grate  :  this  fire-place 
has  a  door  AO  turning  on  hinges,  and  in  this  door  is 
a  very  fmall  wicket  P:  the  roof  of  the- fire-place  ex- 
tends to  within  a  veiy  few  inches  of  the  farther  end, 
leaving  a  narrow  pafTage  B  for  the  flame.  The  next 
partition  c  C  is  about  eight  inches  higher,  and  reaches 
almoft  to  the  other  end,  leaving  a  naiTOw  pafTage  for 
the  flame  at  C.  The  partitions  are  repeated  above,  at 
the  diftance  of  eight  inches,  leaving  pafTages  at  the 
ends,  alternately  difpofed  as  in  the  figure ;  the  laft  of 
them  H  communicates  with  the  room  vent.  This  com- 
munication may  be  regulated  by  a  plate  of  iron,  which 
can  be  Aid  acrofs  it  by  means  of  a  rod  or  handle  which 
comes  through  the  fide.  The  more  ufual  way  of  fhut- 
ting  up  this  pafTage  is  by  a  fort  of  pan  or  bowl  of  earthen 
ware,  which  is  whelmed  over  it  with  its  brim  refting  in 
fand  contained  in  a  groove  formed  all  round  the  hole. 
This  damper  is  introduced  by  a  door  in  the  front,  which 
is  then  flrut.  The  whole  is  fet  on  low  pillars,  fo 
that  its  bottom  may  be  a  few  inches  from  the  floor  of 
the  room :  it  is  ufually  placed  in  a  corner,  and  the 
apartments  are  fo  difpofed  that  their  chimneys  can  be 
joined  in  ftacks  as  with  us. 

Some  ftraw  or  wood-fhavings  are  fii-ft  burnt  on  the 
hearth  at  its  farther  end.  This  warms  the  air  in  the 
ftove,  and  creates  a  determined  current.  The  fuel  is 
then  laid  on  the  hearth  clofe  by  the  door,  and  pretty 
much  piled  up.  It  is  now  kindled ;  and  the  current  be- 
ing already  direded  to  the  vent,  there  is  no  danger  of 
any  fmoke  coming  out  into  the  room.  EfTeftually  to 
prevent  this,  the  door  is  fhut,  and  the  wicket  P  open- 
ed. The  air  fupplied  by  ^his,  bei^g  diredted  to  the 
middle  or  bottom  of  the  fuel,  quickly  kindles  it,  and 
the  operation  goes  on. 

The  aim  of  this  conftrudtion  is  very  obvious.  The  Aim  and 
flame  and  heated  air  are  retained  as  long  as  poffible  effc<a»  of 
within  the  body  of  the  ftove  by  means  of  the  long  paf-'^'*  '^?"" 
fages  ;  and  the  narrownefs  of  thefe  paftages  obliges  tjjg  ^'^"'^^^'^'i' 
flame  to  come  in  contafL  with  every  particle  of  foot,  fo 
as  to  confume  it  completely,  and  thus  convert  the  whole 
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ffedls  of  combuftible  matter  of  the  fuel  into  heat.  For  want  of 
ir'»  pref-  tiijg  a  very  confiderable  portion  of  our  fuel  is  wafted  by 
our  open  fires,  even  under  the  very  beft  management : 
the  foot  which  fticks  to  our  vents  is  very  inflammable, 
and  a  pound  weight  of  it  will  give  as  much  if  not  more 
heat  than  a  pound  of  coal.  And  what  fticks  to 
our  vents  is  very  inconfiderable  in  comparifon  with 
what  efcapes  unconfumed  at  the  chimney  top.  In 
fires  of  green  wood,  peat,  and  fome  kinds  of  pit-coal, 
nearly  -f  of  the  fuel  is  loft  in  this  way ;  but  in  thefe 
ftoves  there  is  hardly  ever  any  mark  of  foot  to  be  feen  ; 
and  even  this  fmall  quantity  is  produced  only  after 
lighting  the  fires.  The  volatile  iflflammable  matters 
are  expelled  from  parts  much  heated  indeed,  but  not  fo 
hot  as  to  burn  ;  and  fome  of  it  charred  or  half-burnt 
cannot  be  any  further  confumed,being  enveloped  in  flame 
and  air  already  vitiated  and  unfit  for  combuftion.  But 
when  the  ftove  is  well  heated,  and  the  current  briflc,  no 
part  of  the  foot  efcapes  the  adion  of  the  air. 

The  hot  air  retained  in  this  manner  in  the  body  of 
the  ftove  is  applied  to  its  fides  in  a  very  extended  furface. 
To  increafe  this  ftill  more,  the  ftove  is  made  narrower 
from  front  to  back  in  its  upper  part ;  a  certain  breadth 
is  nece?frary  below,  that  there  may  be  room  for  fuel.  If 
this  breadth  were  preferved  all  the  way  up,  much  heat 
would  be  loft,  becaufe  the  heat  communicated  to  the 
partitions  of  the  ftove  does  no  good.  By  diminiftiing 
their  breadth,  the  proportion  of  ufeful  furface  is  increafed. 
The  whole  body  of  the  ftove  may  be  coafidered  as  a 
long  pipe  folded  up,  and  its  eiFetft  would  be  the  greateft 
pofllble  if  it  really  were  fo;  that  is,  if  each  partition  ^C, 
^D,  &c.  were  fplit  into  two,  and  a  free  paflage  allowed 
between  them  for  the  air  of  the  room.  Something  like 
this  will  be  obferved  aftei^w^ards  in  fome  German  ftoves. 

It  is  with  the  fame  view  of  making  an  extenfive  ap- 
plication of  a  hot  furface  to  the  air,  tnat  the  ftove  is  not 
built  in  the  wall,  nor  even  in  contaft  with  it,  nor  with 
the  floor  :  for  by^its  detached  fituation,  the  air  in  con- 
taift  with  the  back,  and  with  the  bottom  (where  it  is 
hotteft),  is  warmed,  and  contributes  at  leaft  one  half  of 
the  whole  effe^ ;  for  the  great  heat  of  the  bottom 
makes  its  effeft  on  the  air  of  the  room  at  leaft  equal 
to  that  of  the  two  ends.  Sometimes  a  ftove  makes 
part  of  the  wall  between  two  fmall  rooms,  and  is  found 
fufficient. 

It  muft  be  remarked,  on  the  whole,  that  the  efieft  of 
a  ftove  depends  much  on  keeping  in  the  room  the  air 
already  heated  by  it.  This  is  fo  remarkably  the  cafe, 
that  a  fmall  open  fire  in  the  fame  room  will  be  fo  far 
from  increafing  its  heat,  that  it  will  greatly  diminifh  it : 
it  will  even  draw  the  warm  air  from  a  fuite  of  ad- 
joining apartments.  This  is  diftinftly  obferved  in  the 
houfes  of  the  Englifti  merchants  in  St  Peterft)urgh  : 
their  habits  of  Ufe  in  Britain  make  them  uneafy  without 
an  open  fire  in  their  fitting  rooms;  and  this  obliges  them 
to  heat  all  their  ftoves  twice  a  day,  and  their  houfes  arc 
cooler  than  thofe  of  the  Ruflians  who  heat  them  only 
once.  In  many  German  houfes,  efpecially  of  the  lower 
clafs,  the  fire-place  of  the  ftove  does  not  open  into  the 
room,  but  into  the  yard  or  a  lobby,  where  all  the  fires 
are  lighted  and  tended;  by  this  means  is  avoided  the 
cxpence  of  warm  air  which  muft  have  been  carried  off 
by  the  ftove  :  but  it  is  evident,  that  this  muft  be  very 
unpleafant,  and  cannot  be  wholefome.  We  muft  breathe 
the  fame  quantity  of  ftagnant  air  loaded  with  jill  the  va- 
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pours  and  exhalations  which  muft  be  produced  in  every  Effedl  s  i)f 
inhabited  place.    Going  into  one  of  thefe  houfes  from  '^'f^j.^^'^'^" 
the  open  air,  is  like  putting  one's  head  into  a  ftew-pau  ^ 
or  under  a  pie-cruft,  and  quickly  naufeates  us  who  are 
accuftomed  to  frefti  air  and  cleanlinefs.    In  thefe  coun- 
tries it  is  a  matter  almoft  of  necefilty,  to  fumigate  the 
rooms  with  frankincenfe  and  other  gums  burnt.  The 
cenfer  in  ancient  worfiiip  was  in  all  probability  an  utenfil 
introduced  by  neceiTity  for  fweetening  or  rendering  to- 
lerable the  air  of  a  crouded  place  :  and  it  is  a  conftant 
practice  in  the  Ruffian  houfes  for  a  fervant  to  go  round 
the  room  after  dinner,  waving  a  cenfer  with  fome  gums 
burning  on  bits  of  charcoal. 

The  account  now  given  of  ftoves  for  heating  rooms.  Of  hoc 
and  of  the  circnmftances  which  muft  be  attended  to  in  ^^1'* 
their  conftruftion,  will  equally  apply  to  hot  walls  in  |^^^<i'^"'"gfl'  ■ 
gardening,  wdiether  within  or  without  doors.    The  on- 
ly new  circumftance  which  this  employment  of  a  flue  in- 
troduces, is  the  attention  which  muft  be  paid  to  the  equa- 
bility of  the  heat,  and  the  gradation  which  muft  be  ob- 
ferved in  different  parts  of  the  building.  The  heat  in  the 
flue  gradually  diminifties  as  it  recedes  from  the  fire-place, 
becaufe  it  is  continually  giving  out  heat  to  the  flue.    ]  t, 
muft  therefore  be  fo  condudted  through  the  building  by 
frequent  returns,  that  in  every  part  there  may  be  a 
mixture  of  warmer  and  cooler  branches  of  the  flue,  and 
the  final  chimney  fliould  be  clofe  by  the  fire-place.  It 
would,  however,  be  improper  to  run  the  flue  from  the 
end  of  the  floor  up  to  the  ceiling,  where  the  fecond  ho- 
rizontal pipe  would  be  placed,  and  then  return  it  down- 
ward again  and  make  the  third  horizontal  flue  adjoining 
to  the  firft,  &c.    This  would  make  the  middle  of  the  • 
wall  the  coldeft.    If  it  is  the  flue  of  a  greenhoufe,  this 
would  be  highly  improper,  becaufe  the  upper  part  of 
the  wall  can  be  very  little  employed  ;  and  in  this  cafe  it 
is  better  to  allow  the  flue  to  proceed  gradually  up  the 
wall  in  its  different  returns,  by  which  the  loweft  part 
would  be  the  warmeft,  and  the  heated  air  will  afcend 
among  the  pots  and  plants  ;  but  in  a  hot  wall,  where 
the  trees  are  to  receive  heat  by  conta6t,  fome  approxi-  - 
mation  to  the  above  metliod  may  be  ufeful.  ^ 

In  the  hypocaufta  and  fudaria  of  the  Greeks  and  Ro- 
mans, the  flue  was  condudled  chiefly  under  the  floors.  ^gg 

Malt-kilns  are  a  fpecies  of  ftove  which  merit  our  at- Milr-k;irt^ 
tention.  Many  attempts  have  been  made  to  improve  ^  ^^F^'^cies  oi' 
them  on  the  principal  of  flue  ftoves;  but  they  have 
been  unfuccefsful,  becaufe  heat  is  not  what  is  chiefly 
wanted  in  malting  :  it  is  a  copious  current  of  very  diy 
air  to  carry  off"  the  moifture.  We  muft  refer  the  exa- 
mination of  this  fubjeil  alfo  to  the  article  Stove,  and 
proceed  to  confider  the  current  of  heated  air  in  the  chief 
varieties  of  furnaces. 

All  that  is  to  be  attended  to  in  the  different  kinds  of  Of  the  cur, 
melting  furnaces  is,  that  the  cuirentof  air  be  fufficiently 'er"^  a'"* 
rapid,  and  that  it  be  applied  in  as  extenfive  a  furface  as^"  meiting 
pofTible  to  the  fubftance  to  be  meked.    The  more  rapid  f'"'"^'^^** 
the  current  it  is  the  hotter,  becaufe  it  is  confuming 
more  fuel ;  and  therefore  its  effeft  increafes  in  a  higher 
proportion  than  its  rapidity.    It  is  doubly  effeftual  if 
twice  as  hot;  and  if  it  then  be  twice  as  rapid,  there  is 
twice  the  quantity  of  doubly  hot  air  applied  to  the  fub- 
jc£t ;  it  would  therefore  be  four  times  more  powerful. 
This  is  procured  by  raifing  the  chimney  of  the  furnace 
to  a  greater  height.    The  clofe  application  of  it  to  the  . 
fubjed  can  hardly  be  laid  down  in  general  terms,  be- 
2-  CSllfc' 
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Effeifts  of  caufc  it  depends  on  the  prccife  circumftanccs  of  each 

^  "  •  In  reverberatory  furnaces,  fuch  as  refining  furnaces 
,368  for  gold,  filver,  and  copper,  the  flame  is  made  to  play 
In  rcverbe-  over  the  furface  of  the  melted  metal.  This  is  produced 
raro'  y  fur-  en^ijely  by  the  form  of  the  furnace,  by  making  the  arch 
'  of  the  fiirnace  as  low  as  the  circumftanccs  ef  the  mani- 
pulation will  allow  (See  Furnace,  p.  509.).  Ex- 
perience has  pointed  out  in  general  the  chief  circum- 
ftanccs of  their  conftruftion,  viz,  that  the  fuel  fliould  be 
at  one  end  on  a  grate,  through  which  the  air  enters  to 
maintain  the  fire  ;  and  that  the  metal  fliould  be  placed 
on  a  level  floor  between  the  fuel  and  the  tall  chimney 
which  produces  the  curreiit.  But  there  is  no  kind  of 
furnace  more  variable  in  its  effeft,  and  almoft  every  place 
has  a  fmall  peculiarity  of  conftruftion,  on  which  its  pre- 
eminence is  refted.  This  has  occafioned  many  whimfi- 
cal  varieties  in  their  form.  This  uncertainty  feems  to 
depend  much  on  a  circumftance  rather  foreign  to  our 
prcfent  purpofe  ;  but  as  we  do  not  obferve  it  taken  no- 
tice of  by  mineralogical  writers,  wc  beg  leave  to  men- 
tion it  here.  It  is  not  heat  alone  that  is  wanted  in  the 
refining  of  filver  by  lead,  for  inftanee.  We  muft 
make  a  continual  application  to  its  furface  of  air,  which 
has  not  contributed  to  the  combuftion  of  tlie  fuel.  Any 
quantity  of  the  hotteft  air,  already  faturated  with  the 
fuel,  may  play  on  the  furface  of  the  metal  for  ever,  and 
keep  it  in  the  ftate  of  moft  perfeft  fufion,  but  without 
refining  it  in  the  leaft.  Now,  in  the  ordinary  conftruc- 
tion  of  a  furnace,  this  is  much  the  cafe.  If  the  whole 
air  has  come  In  by  the  grate,  and  pafled  through  the 
middle  of  the  fuel,  it  can  hardly  be  otherwife  than  near- 
ly faturated  with  it ;  and  if  air  be  alfo  admitted  by  the 
door  (which  is  generally  done  or  fomething  equivalent), 
the  pure  air  Hes  above  the  vitiated  air,  and  during  the 
paffage  along  the  horizontal  part  of  the  furnace,  and 
along  the  furface  of  the  metal,  it  ftlll  keeps  above  it,  at 
leaft  there  Is  nothing  to  promote  their  mixture.  Thus 
the  metal  does  not  come  into  contaft  with  air  fit  to  aft 
on  the  bafe  metal  and  calcine  it,  and  the  operation  of 
refining  goes  on  flowly.  Trifling  circumftances  In  the 
form  of  the  arch  or  canal  may  tend  to  promote  the 
jumbling  of  the  airs  together,  and  thus  render  the  ope- 
ration more  expeditious  ;  and  as  thefe  arc  but  ill  un- 
derftood,  or  perhaps  this  circumftance  not  attended  to, 
no  wonder  that  we  fee  thefe  confidered  as  fo  many  nof- 
trums  of  great  importance.  It  were  therefore  worth 
while  to  tiy  the  effeft  of  changes  in  the  form  of  the 
roof  direfted  to  this  very  circumftance.  Perhaps  fome 
little  prominence  down  from  the  arch  of  the  reverbera- 
tory would  have  this  effeft,  by  fuddenly  throwing  the 
current  into  confufion.  If  the  additional  length  of  paf- 
fage do  not  cool  the  air  too  much,  we  fliould  think  that 
if  there  were  interpofed  between  the  fuel  and  tl»e  re- 
fining floor  a  paflage  twifted  like  a  cork-fcrew,  making 
juft  half  a  turn.  It  would  be  moft  effeftual :  for  we  ima- 
gine, that  the  two  airs,  keeping  each  to  their  refpeftive 
fides  of  the  paflage,  would  by  this  means  be  turned  up- 
fide  down,  and  that  the  pure  ftratum  would  now  be  in 
contaft  with  the  metal,  and  the  vitiated  air  would  be 

above  it.  ^  .        .  '  . 

And  in  the  The  glafshoufe  furnace  exhibits  the  chief  variety  in 
Klaf-houfc  management  of  the  current  of  heated  air.  In  this 
furuaccs.  necefiary  that  the  hole  at  which  the  workman  dips 

liis  pipe  into  the  pot  fliali  be  as  hot  as  any  part  of  the 
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furnace.  This  could  never  be  the  cafe,  if  the  furnace  Efit 
had  a  chimney  fituated  in  a  part  above  the  dipping-  ■^'J^  '' 
hole ;  for  in  this  cafe  cold  air  would  immediately  ruih  "^^'^ 
in  at  the  hole,  play  over  the  furface  of  the  pot,  and  go 
up  the  chimney.  To  prevent  this  the  hole  itfelf  is  made 
the  chimney ;  but  as  this  would  be  too  fliort,  and  would 
produce  very  little  current  and  very  little  heat,  the  wholc 
furnace  is  fet  under  a  tall  dome.  Thus  the  heated  air 
from  the  real  furnace  Is  confined  in  this  dome,  and  con- 
ftltutes  a  high  column  of  very  light  air,  which  will  there- 
fore rife  with  great  force  up  the  dome,  and  efcape  at 
the  top.  The  dome  Is  therefore  the  chimney,  and  will 
produce  a  draught  or  current  proportioned  to  its  height. 
Some  are  raifed  above  an  hundred  feet.  When  all  the 
doors  ef  this  houfe  are  flint,  and  thus  no  fupply  given 
except  through  the  fire,  the  current  and  heat  become 
prodigious.  This,  however,  cannot  be  done,  becaufe 
the  workmen  are  in  this  chimney,  and  muft  have  re- 
fplrable  air.  But  notwithftanding  this  fupply  by  the 
houfe-doors,  the  draught  of  the  real  furnace  is  vaftly 
increafed  by  the  dome,  and  a  lieat  produced  fufflcient 
for  the  work,  and  which  could  not  have  been  produced 
without  the  dome.  3 

This  hasbe^n  applied  with  great  ingenuity  and  effeft  Impro 
to  a  furnacj  for  melting  iron  from  the  ore,  and  an 
finery  both  without  a  blaft.    The  common  blaft  iron  ^ei  for 
furnace  is  well  known.    It  is  a  tall  cone  with  the  apex  meitina 
undermoft.    The  ore  and  fluxes  are  thrown  into  this  i 
cone  mixed  intimately  with  the  fuel  till  it  is  full,  and  ^^'^ 
the  blaft  of  moft  powerful  beUows  is  direfted  into  the 
bottom  of  this  cone  through  a  hole  in.  the  fide.  The 
air  is  thrown  in  with  fuch  force,  that  it  makes  its  way 
through  the  mafs  of  matter,  kindles  the  fuel  in  its  paf. 
fage,  and  fluxes  the  materials,  which  then  drop  down 
into  a  receptacle  below  the  blaft-hole,  and  thus  the  paf- 
fage for  the  air  is  kept  unobftrufted.    It  was  thought 
impoffible  to  produce  or  maintain  this  current  without 
bellows ;  but  Mr  Cotterel,  an  ingenious  foimder,  tried 
the  eff^eft  of  a  tall  dome  placed  over  the  mouth  of  the 
furnace,  and  though  it  was  not  half  the  height  of  many 
glafshoufe  domes  it  had  the  defired  effeft.  Confider- 
able  difticnlties,  however,  occurred;  and  he  had  not  fur- 
mounted  them  all  when  he  left  the  neighbourhood  of 
Edinburgh,  nor  have  we  Iieard  that  he  has  yet  brought 
tlie  invention  to  perfeftion.    It  is  extremely  difiieult  to 
place  the  holes  below,  at  which  the  air  is  to  enter,  at 
fuch  a  pveclfe  height  as  neither  to  be  choked  by  the 
melted  matter,  nor  to  leave  ore  and  ftones  below  them 
unmelted  ;  but  the  invention  is  very  ingenious,  and  will 
be  of  immenfe  fervice  if  it  can  be  perfefted  ;  for  in  ma- 
ny places  iron  ore  is  to  be  found  where  water  cannot  be 
had  for  working  a  blaft  furnace. 

The  laft  application  which  we  flkall  make  of  the  cur-  Curren 
rents  produced  by  heating  the  air  is  to  the  freeing  mines,  ^PP" 
ftiips,  prifons,  &c.  from  the  damp  and  noxious  vapours  ^"j^gg^ 
which  frequently  infeft  them.  (liips,  * 

As  a  drift  or  work  is  carried  on  in  the  mine,  let  afons,  & 
trunk  of  dale  boards,  about  6  or  8  inches  fquare,  be  lald'^f 
along  the  bottom  of  the  drift,  communicating  with  a  ^"'* 
trunk  carried  up  in  the  corner  of  one  of  the  fliafts. 
Let  the  top  of  this  laft  trunk  open  Into  the  afli-pit  of  a 
fmafl  furnace,  having  a  tall  chimney.    Let  fire  be  kin- 
dled In  the  furnace  ;  and  when  it  is  well  heated,  fliut 
the  fire-place  and  afli-pit  doors.    There  being  no  other 
fupply  for  the  current  produced  in  the  chimney  of  this 
I  furnace. 
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furniice,  t!ve  air  will  flow  into  it  from  the  trunk,  and 
will  bring  along  with  it  all  the  ofFenlWe  vapours.  This 
Is  the  mod  effectual  method  yet  found  out.  In  the 
feme  manner  may  trunks  be  conduced  into  the  afh-pit 
of  a  furnace  from  the  cells  of  a  prifon  or  the  wards  of  an 
hofpital. 

In  the  account  which  we  have  been  giving  of  the 
management  of  air  in  furnaces  and  common  fires,  we 
have  frequently  mentioned  the  immediate  application  of 
ail-  to  the  burning  fuel  as  neceflary  for  its  combuftion. 
This  is  a  general  faft.  In  order  that  any  inflammable 
body  may  be  really  inflamed,  and  its  combuftible  matter 
confumed  and  aflies  produced,  it  is  not  enOugh  that  the 
body  be  made  hot.  A  piece  of  charcoal  inclofed  in  a 
box  of  iro'rt  may  be  kept  red-hot  for  ever,  without  wafl:- 
ing  its  fubllance  in  the  fmalleft  degree.  Tt  is  farther 
necefTary  that  it  be  in  contaft  with  a  particular  fpecies 
of  air,  which  conllitutes  about  -g^ths  of  the  air  of  the  at- 
mofphere,  viz.  the  vital  air  of  Lavoifier.  It  was  called 
empyreal  air  by  Scheele,  who  firft  obferved  its  indlfpen- 
fable  ufe  in  maintaining  firfe  ;  and  it  appears,  that,  in 
contributing  to  the  combuftion  of  an  inflammable  body, 
this  air  combines  with  fome  of  its  ingredients,  and  be- 
comes fixed  air,  fuffering  the  fafne  change  as  by  the 
breathing  of  animals.  Combuftion  may  therefore  be 
confidered  as  a  folution  of  the  inflammable  body  in  air. 
This  do6lrine  was  firft  promulgated  by  the  celebrated 
Dr  Hooke  in  his  Mierographia,  publifhed  in  1660,  and 
afterwards  improved  in  his  treatife  on  Lamps.  It  is 
now  completely  eftablifhed,  and  confidered-  as  a  new  dif- 
Govery.  It  is  for  this  reafon  that  in  fire-places  of  all 
kinds  we  have  dire£led  the  conftruftion,  fo  as  to  pro- 
duce a  clofe  application  of  the  air  to  the  fuel.  It  is 
quite  needlefs  at  this  day  to  enter  into  the  difcuflions 
which  formerly  occupied  philofophers  about  the  manner 
HI  which  the  prefliire  and  elafticity  of  the  air  promoted 
combuftion.  Many  experiments  were  made  in  the  laft 
century  by  the  firft  members  of  the  Royal  Society,  to 
difcover  the  ofiice  of  air  in  combuftion.  It  was  thought 
that  the  flame  was  extinguiflied  in  rare  air  for  want  of 
a  preflure  to  keep  it  together;  but  this  did  not 
explain  its  extinftion  when  the  air  was  not  renewed. 
Thefe  experiments  are  ftill  retained  in  courfes  of  expe- 
rimental philofophy,  as  they  are  injudicioufly  ftyled ; 
but  they  give  little  or  no  inxoi-mation,  nor  tend  to  the 
iUuftration  of  any  pneumatical  dodtrine ;  they  are  there- 
fore omitted  in  this  place.  In  fliort,  it  is  now  fully  efta- 
blifhed, that  it  is  not  a  mechanical  but  a  chemical  phe- 
nomenon. We  can  only  inform  the  chemift,  that  a 
candle  will  confume  fafter^in  the  low  countries  than  in 
the  elevated  regions  of  Quito  and  Gondar,  becaufe  the 
air  is  nearly  one  half  demer  below,  and  will  aft  pro- 
portionally fafter  in  decompofing  the  candle. 

We  fhall  conclude  this  part  of  our  fubjeft  with  the 
explanation  of  a  curious  phenomenon  obferved  in  many 
places.  Certain  fprings  or  fountains  are  obferved  to 
have  periods  of  repletion  and  fcantinefs,  or  feem  to  ebb 
and  flow  at  regular  intervals  ;  and  fome  of  thefe  periods 
are  of  a  complicated  nature.  Thus  a  well  will  have  fe- 
veral  returns  of  high  and  low  water,  the  difference  of 
which  gradually  increafes  to  a  maximum,  and  then  di- 
ttiiriilhes,  juft  as  we  obferve  in  the  ocean.  A  very  inge- 
nious and  probable  explanation  of  this  has  been  given  in 
N«  424.  of  the  Philofophlcal  Tranfaftions,  by  Mr  At- 
well,  as  follows.  ■ 
.  Vol.  XV.  Part  I. 


A  T  I   C   S.  161 

Let  ABCD  (fig.  63.)  reprefent  a  cavern,  mto  which  Pneuma- 
water  is  brought  by  the  fubterraneous  paflage  OT.  Let  ^'^ 
it  have  an  outlet  MNP,  of  a  crooked  form,  with  its  ■  / 


higheft  part  N  confiderably  raifed  above  the  bottom  of  Plate 
the  cavern,  and  thence  floping  downwards  into  lower  CCCCV. 
giound,  and  terminating  in  an  open  weU  at  P.  Let 
the  dimenfions  of  this  canal  be  fuch  that  it  will  difcharge 
much  more  water  than  is  fupplied  by  TO.  All  this  is 
very  natural,  and  may  be  very  common.  The  effcft  of 
this  arrangement  will  be  a  remitting  fprlng  at  P :  for 
when  the  cavern  is  filled  higher  thaft  the  point  N,  the 
canal  MNP  will  aft  as  a  fyphon ;  and,  by  the  conditions 
afTumed,  it  will  difcharge  the  water  fafter  than  TO  fup- 
plies  it;  it  will  therefore  run  it  dry,  and  then  the  fpring 
at  P  will  ceafe  to  furnifh  water.  After  fome  time  the 
cavern  will  again  be  filled  up  to  the  height  N,  and  the 
flow  at  P  will  recommence. 

If,  befides  this  fupply,  the  well  P  alfo  receive  water 
from  a  conftant  fource,  we  ftaall  have  a  reciprocating 
fpring. 

The  fituation  and  dimenfions  of  this  fyphon  canal, 
and  the  fupply  of  the  feeder,  may  be  fuch,  that  the 
efllux  at  P  will  be  conftant.  If  the  fupply  increafe  in 
a  certain  degree,  a  reciprocation  will  be  produced  at  P 
with  very  fliort  intervals  ;  if  the  fupply  diminiflies  con- 
fiderably, we  fliall  have  another  kind  of  reciprocation 
with  great  intervals  and  great  differences  of  water. 

If  the  caveni  has  another  fimple  outlet  R,  new  va* 
rieties  will  be  produced  in  the  fpring  P,  and  R  will 
afford  a  curious  fpring.  Let  the  mouth  of  R,  by 
which  the  water  enters  it  from  the  cavern,  be  lower 
than  N,  and  let  the  fupply  of  the  feeding  fpring  be  -no 
greater  than  R  can  difcharge,  we  ftiall  have  a  conftant 
fpring  from  R,  and  P  will  give  no  water.  But  fnppofe 
that  the  main  feeder  increafes  in  winter  or  in  rainy  fea* 
fons,  but  not  fo  much  as  will  fupply  both  P  and  R» 
the  cavern  will  fill  till  the  water  gets  oVer  N,  and  R 
will  be  running  all  the  while  ;  but  foon  after  P  has  be- 
gun to  flow,  and  the  water  in  the  cavern  finks  below  R, 
the  ftream  from  R  will  ftop.  The  cavern  will  be  emp- 
tied by  the  fyphon  canal  MNP,  and  then  P  will  ftop. 
The  cavern  will  then  begin  to  fill,  and  when  near  full 
R  will  give  a  little  water,  and  foon  after  P  will  run  and 
R  ftop  as  before,  &c. 

Defaguliers  fliows,  Vol.  II.  p.  177,  &c.  in  what  man- 
ner a  prodigious  variety  of  periodical  ebbs  and  flows 
may  be  produced  by  underground  canals,  which  are  ex- 
tremely fimple  and  probable. 

374 

We  fliall  conclude  this  article  with  the  defcriptions  Account  of 
of  fome  pneumatical  machines  or  engines  which  have  not        t*"^"  i 
been  particularly  noticed  under  their  names  in  the  for-  "J^^"*^ 
mer  volumes  of  this  work.  ,t,"^6s. 

Bellonus  are  of  moft  extenfive  and  important  ufe;  and 
it  will  be  of  fervice  to  deferibe  fuch  as  are  of  uncommon 
conftruftlon  and  great  power,  fit  for  the  great  opera- 
tions in  metallurgy. 

It  is  not  the  impulfive  force  of  the  blaft  that  is  want- 
ed in  moft  cafes,  but  merely  the  copious  fupply  of  air, 
to  produce  the  rapid  combuftion  of  inflammable  mat- 
ter ;  and  the  fervice  would  be  better  performed  in  ge-^ 
neral  if  this  could  be  done  with  moderate  velocities,  and 
an  extended  furface.  What  are  called  air-furnaces, 
where  a  confiderable  furface  of  inflammable  matter  is 
afted  on  at  once  by  the  current  which  the  mere  heat  of 
X  the 
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Jnfpiji^tic  th^  (j^pCRde^  fiu"  has  produced,  are  found  Xfiore  oppra- 
JEngin(n.  ^j^g     proportion  tQ  the  air  expended  thaa  blaft  fur- 
* '  ■    naces  ariimated  by  bellowi ;  and  we  doubt  aot  but  tha^. 
the  method  propofed  by  Mr  Gottergl  (which  yte  have  al- 
ready mentioned)  of  increafing  this  current  in  a  melting 
/  furnace  by  meaps  of  a  dome,  will  in  timevfuperfede  the 

blaii  fiirnaces.  There  is  indeed  a  great  impuUive  force 
jr^quired  in  fome  cafes ;  as  for  blowing  off  the  fcpriae 
from  the  furface  of  Hlver  or  copper  in  refining  furnaces, 
or  for  iteeping  a  clear  paffage  for  the  air  in  the  great 
iron  furnace. 

In  general,  however,  we  cannot  procure  this  abun? 
4ant  fupply  of  air  any  other  wtay  than  by  giving  it  a 
great  velocity  by  means  of  a  great  preffure,  fo  that  the 
general  conftraftion  of  bellows  is  pretty  much  the  fame 
in  all  kinds.  The  air  is  admitted'into  a  very  large  ca- 
vity, and  then  expelled  from  it  through  a  fmall  hole. 

The  furnaces  at  the  mines  having  been  greatly  en- 
ii^rged;  it  was  neceflary  to  enlarge  the  bellows  alfo;  and 
the  leathern  bellows  becoming  exceedingly  expenlive, 
■^ooden  ones  were  fubllituted  in  Germany  about  the  be- 
ginning o(  laft  century,  and  from  them  became  general 
thrpugk  Europe.  They  confift  of  a  wooden  box 
Pbie  ABCrFE  (fig.  74.  A),  which  has  Its  top  and  two 
CCCCVI.  fides  fiat  or  ftraiglit,  and  the  end  BAE*?  formed  into  an 
arched  or  cylindrical  furface,  of  which  the  line  FP  at  the 
ether  end  is  th^:  axis.:  This,  box  is  open  below,  and 
receiyes  vvithin  it  the  (hallow  box  KHGNML  (fig.  B), 
■^hich  exa£tly  fills  it.  Tlje  line  FP  of  the  orifi  coin- 
cides v^ith  "FP  of  the  other,  and  along  this  line  is  a  fet 
«^f  hinges  on  which  the  upper  box  turns  as  it  rifes.  andr 
finks.  The  lower  box  is  made  faft  to  a  frame  fixed  in 
the  ground.  A  pipe  OQ^roceeds  from  the  end  of  it, 
^^d  terminates  at  the  furnace,  where  it  ends  in  a  fmall 
pip?  c^ed  the  teiu^r  or  tuyere.  This  lower  box  is  ogen, 
•  ^boye,  and  has  in  its  bottom  two  large  valves  V,  V, 
opening  inwards.  The  conduAipg  pipe  is  fometimes 
fiirnifhed  vfith  a  valve  opening  outwards,  to  prevent 
burning  coals  from  being  fucked,  into  the  bellows,  when, 
the  upper  box  is  drawn  up.  The  joint  along  PF  is  . 
ipade  tight  by  thin  leather  nailed  along  it.  The  fides 
^x^d  ends  of  the  fixed  box  are  made  to  fit  the  fides  and 
curved  ?n^  of  the  upper  box,  fo.  that  this  lall  can  be 
talfed  and  lowered  round  the  joint  FP  without  fenfible 
fridUon,  and  yet  without  fuffering  much  air  to  efcape  : 
\>ut  as  this  vw)uld  not  be  fulRciently  air-tight  by  reafon 
©f  the  (hrinking  and^  warping  of  the  wood,  a  farther 
contrivance  is  adopted.  A  flend^r  lath  of  wood,  di- 
vided into  feveral  joints,  and  covered  on  the  outer  edge 
Y^ith  very  foft  leather,  is  laid  along  the  upper  edges  of 
the  fides^  ittid  ends  of  the  lower  box.  This,  lath  is  fo 
broad;  ^hat  when  its  inner  edge  is  even  with  the  infide 
of  the  box,  its  outer  edge  projects  about  an  inch.  It 
is  kept  in  this  pofition  by  a  number  of  fteel  wires,  which 
|re  driven  into  the  bottom  of  the  box,  and  ftand  up 
touching  the  fides,  as  reprefented  in  figure  Di^  where 
abc  are  the  wires,  and  e  the  lath,  projecting  over  the 
outlide  of  the  Ijox,  By  this  contrivance  the  laths  are 
preffed  clofe  to  the  fides  and  curved  end  of  the  moyeabk 
ipox,  and  the  fpring  wires  yield  to  all  their  inequalitiea. 
A  bar  of  wood  RS  is  fixed  to  the  upper  board,  by 
which  it  is  either  raifed  by  machinery,  to  fink  again  by 
its  own  weight,  having  an  additional  load  laid  on  it,  or 
it  is  forced  dovvnward  by  a  crank  or  y^iper  of  the  Kia» 
(hioery,  and  alfter^ards  i;aifed«- 
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The  operation  here  k  precifply  fimilar  to  that  of  Pn*un 
blowing  with  a  chamUer-bellows,  When  the  board  is.  ^"g<" 
lifted  up,  the  air  enters  by  the  valves  V,  V,  and  is  ex- 
pelled  at  the  pipe  OQJ>y  depreffing  the  boards.  There 
'lit  therefore  qo  occafion  to  infift  on  this  point. 

Thefe  bellows  are  made  of  a  very  great  fize,  AD 
being  16  feet,  AB  five  feet,  and  the  circular  end  AE 
alfo  five  feet.  The  rife,  however,  is  but  about  3  or  34- 
fect.  They  expel  at  each  ftroke  about  90  cubic  feet  of 
air,  and  they  make  about  8  ftrokea  per  minute. 

Such  are  the  bellows  in  general  ufe  on  the  continent. . 
\Ve  have  adopted.a:differeut  form  in  this  kingdom,  which 
feems  much  preferable.  We  ufe  an  iron  or  wooden  cy- 
lindfer,  with  a  pifton  Aiding  along  it.  This  may- be 
made  with  mueh-  greater  accuracy  than  the  wooden 
boxes,  atfefs  expence,  if  of  wood,  becaufe  it  may  be  of 
coopers  work,  held  together  by  hoops  ;  but  the  greafc 
advantage  of  this  forra  Js.  its  being  more  eaiily  made  air- 
tight. The  pifton  is  furrounded  with  a  broad  ftrap  of 
thick  and  foft  leather,  and  it  has  around  its,  edge  a  deep  , 
groove^  in  which  is  lodged  a  quantity  of  wool.  This  is 
called  the  packing  or  ftuflRng,  and  keeps  the  leatlier  very 
clofely  apphed  to.the  inner  furface  of  the  cyhnder.  Iron 
cylinders  may  be  very  neatly  bored  and  fmoothed,  fa. 
that  the  pifton,  even  when,  very  tight,  will  Aide  along- 
it  very  fmoothly.  To  promote  this,  a  qjiantity  of  black 
lead  is  ground  very  fine  with  water,  and  a  little  of  this 
is  fmeared  on  th^  infide  of  the  cylinder  from  tlnje  to 
time. 

The  cylinder  has  a  large  yalve,  or  fometimes  two,  in 
the  bottom,  by  which  the  atmofpheric  air  enters  wheri 
the  pifton  Is  drawn  up.  When  the  pifton  is  thruft  down, 
this  air  is  expelled  along  a  pipe  of  great  diameter,  which 
terminates  in  the  funnace  with  a  firiall  arlfice. 

This  is  the  fimpleft  fonn  of  bellows  which  can  be 
conceived.  It  differs  in  nothing  but  fize  from  the  bel- 
lows ufed  by  the  rudeft  nations.  The  Chinefe  fmiths 
have  a  bellows  very  fimilar,  being  a,  fquare  pipe  of  wood 
ABCPE  (fig.  75.),  with  a  fquare  board  G  which  ex- 
actly fits  it,  moved  by  the  handle  FG.  At  the  farther 
end  is  the  blaft  pipe  HK,  and  on  each  fide  of  It  a  valve, 
in  the  end  of  the  fquare  pipe,  opening  inwards.  The 
piftoB  is  fuificiently  tightfor  their  purpofes  without  any 
leathering,. 

The  pifton.  of  this  Gylindcr  bellows  Is  moved  by  ma,- 
chlneyy.  In  fome  blaft  engines  the  pifton  is  firaply. 
raifed  by  the  machine,  and  then  let  go,  and  it  defcend^.- 
by  its  own  wslght,  and  compreffes  the  air  below  it  ta 
fuch  a  degree,  that  the  velocity  of  efSux  becomes  conr 
ftant,  and  the  pifton  defcends  uniformly  :  for  this  pur- 
pofe  it  reuft  be  loaded  with  a  proper  weight.  This 
produces  a  very  uniform  blaft^  except  at  the  yery  begln-t 
uing,  while  the  pifton, falls  fuddealy  and  compreffes  the 
air :  but  in  moft  engines,  the  pifton  rod  is  forced  down 
the  cylinder  with  a  determined  motion,  by  means  of  a 
beam,  crank*  or  other  contrivance.  This  gives  a  mor« 
mequal  blaft,  becaufe  the  motion  of  the  piftoa  is  necef- 
farlly  flow  in  the  beginning  and  end  of  the  ftroke,  and 
quicker  in  the  middle. 

But  in  all  it  is  plain  that  the  blaft  mufk  be  defuItory„ 
It  ceafes  whil^  the  pifton  is  rifiog  ;  for  this  reafoa  it  ia 
ufual  to  have  two  cylinders,  as  it  was  formerly  ufual  t» 
have  two  bellows  which  worked  alternately.  Sometimes 
three  or  four  are  ufed,  ^  at  the  Carrou  iroa  works. 
This  makes  a  blait  abundantly  uniform.  . 

But 
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»t»c  But  fin  uniform  Waft  may  be  made  with  a  firigle  cy- 
linder, by  making  it  deliver  its  air  into  another  cylin- 
der, which  has  a  pifton  exaftly  fitted  to  its  borfe,  and 
loaded  with  a  fufficient  weight.  The  blowing  cylinder 
-  ABCD  (fig.  76.)  has  its  pifton  P  worked  by  a  rod 
NP*  connefted  by  double  chains  with  the  arched  head 
•  of  the  working  beam  NO,  moving  round  a  gudgeon  at 
R.  The  other  end  O  of  this  beam  is  cbnnedted  by  the 
^rod  OP,  with  the  crank  PQjjf  a  wheel  machine  ;  or  it 
•may  be  connefted  with  the  pifton  of  a  fteam  €ngine, 
'  &G.  &c.  The  blowing  cylinder  ha«  a  valve  or  valves  E 
*in  its  bottom,  opening  inwards.  There  proceeds  from 
k  a  large  pipe  CF,  which  enters  the  regulating  cylin- 
'dcr  GHKI,  and  has  a  valve  at  top  to  prevent  the  air 
Trom  getting  back  into  the  blowing  cylinder.  It  is  evi- 
•dcnt  that  the  air  forced  into  this  cylinder  muft  raife  its 
J)ill:on  L,  and  that  it  muft  afterwards  defcend,  while  the 
■'■other  pifton  is  rifing.  It  muft  defcend  uniformly,  and 
'make  a  perfeftly  equable  blaft. 

Obferve,  that  if  the  pifton  L  be  at  the  bottom  when 
■*the  machine  begins  to  work.  It  will  be  at  the  bottom 
at  the  end  of  every  ftrokey  if  the  tuyere  T  emits  as 
much  air  as  the  cyhnder  ABCD  furnlihes  ;  nay,  it  will 
lie  a  while  at  the  bottom,  for,  while  it  Was  rIfing,  air  was 
iffuing  through  T.  This  would  make  an  interrupted 
%Iaft.  To  prevent  this,  the  orifice  T  muft  be  leflened; 
4>ut  then  there  will  be  a  furplus  of  aCr  at  the  end  of 
'each  ftroke>  and  the  pifton  L  will  rife  continually,  and 
at  laft  get  to  the  top,  and  allow  air  to  efca^e.  It  is 
juft  poffible  to  adjuft  circumftances,  fo  that  neither  ftiall 
"liappen.  This  is  done  cafier  by  putting  a  ftop  in  the 
way  of  the  plftonj  and  putting  a  valve  on  the  pifton,  or 
'on  the  condiftSting  pipe  KST,  loaded  with  a  weight  a 
little  fuperior  to  the  intended  elafticlty  of  the  air  in  the 
cylinder.  Therefore,  when  the  pifton  is  prevented  by 
the  ftop  from  rifing,  the  fnifting  valve,  as  it  is  called,  iis 
forced  open,  the  fuperfluous  air  efcapes,  and  the  blaft 
-preferves  its  UBiformity* 

It  may  be  of  ufe  t»give  the  dimenfioils  of  a -machine 
of  this  kind,  which  has  worked  for  fome  years  at  a 
very  great  furnace,  «nd  given  fetisfaftion. 

The  diameter  of  the  blowing  cylinder  is  5  feet,  and 
the  length  of  the  ftroke  is  6.  Its  pifton  is  loaded  with 
34"  tons.  It  is  wodced  by  a  fteam-enginc  whofe  cylin- 
der is  3  feet  4  inches  wide,  with  a  fix  feet  ftroke.  The 
Iregulating  cylinder  iS  8  feet  wide,  and  its  pifton  is 
loaded  with  84-  tons,  making  about  2)63  pounds  on  the 
fquare  inch ;  and  it  is  very  nearly  in  equllibrlo  with 
'^he  load  oft  the  pifton  of  the  blowing  cylinder.  The 
'condu£ling  .pipe  "KST  is  i  2  inches  in  diameter,  and 
the  orifice  of  the  tuyere  was  1-5  inches  when  the  engine 
was  erefted,  but  It  has  gradually  enlarged  by  reafon  of 
the  intenfe  heat  to  which  it  is  expofed.  The  fnifting 
valve  is  loaded  with  3  pounds  on  the  fquare  inch. 

^Vheh'the  engine  worked  brifkiy,  it  made  18  ftrokes 
per  minute,  and  there  was  always  much  air  difcharged 
by  the  fnifting  valve.  When  the  engine  made  15  ftrokes 
■per  minute,  the  fnifting  valve  opened  but  feldom,  fo  that 
things  were  nearly  adjufted  to  this  fupplyv  Each  ftroke 
of  the  blowing  cylinder  fent  in  118  ciAic  feet  of  com- 
mon air.  The  ordinary  preffure  of  the  air  being  fup- 
:pofed  i4^pouftd3'On  an  inch,  the  denfity  of  the  air  in 

the  regulating  cylinder  muft'be  ljilZiJ!hil£3,  —1^178  >, 
the  natural  d^nfity  beiftg  ri 
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This  machine  ^Ives  an  opportunity  of  tompaYing- t!ie  Pneirthaik 
expence  of  air  with  the  theory.  It  muft  (at  the  rate  ^^g''-^^_^ 
of  15  ftrokes)  expel  30  cubic  feet  of  air  ifi  a  fecond 
through  a  hole  of  I -I-  inches  in  diameter.  This  gives 
a  velocity  of  near  2000  feet  per  fecond,  and  of  more 
than  1 600  feet  for  the  condenfed  air.  This  is  vaftly 
greater  than  the  theory  can  give,  or  is  indeed  J)aflible  ; 
for  air  does  not  rufh  into  a  void  with  fo  great  velocity. 
It  ftiows  with  great  evidence,  that  a  vaft  quantity  of 
air  muft  efcape  round  the  two  plftons.  Their  united 
circumferences  amount  to  above  40  feet,  and  they  move 
in  a  dry  cylinder.  It  is  impoffible  to  prevent  a  v'ety 
great  lofs.  Accordingly,  a  candle  held  near  the  edge 
of  the  pifton  L  has  its  flame  very  much  difturbed.  This 
cafe,  therefore,  gives  no  hold  for  a  calculation ;  and  it 
fuggdts  the  propriety  of  attempting  to  diminifti  this 
great  wafte. 

This  has  been  very  ingenioufly  done  (in  part  at  leaft) 
at  fome  other  furnaces*  At  Omoah  foundery,  near 
Glafgow,  the  blowing  ey Under  (alfo  worked  by  a  fteam 
engine)  delivers  its  air  intd  a  cheft  without  a  bottom^ 
which  is  immerfed  in  a  large  ciftern  of  water,  and  fup- 
ported  at  a  fmall  height  from  the  bottom  of  the  ciftem> 
and  has  a  pipe  from  its  top  leading  to  the  tuyere.  The 
water  ftands  about  five  feet  above  the  lower  brim  of  thft 
regulating  air-cheft,  and  by  its  preflure  gives  the  moft 
perfeft  uniformity  of  blaft,  without  allowing  a  particle 
of  air  to  get  off  by  any  other  paffage  befides  the  tuyere* 
This  is  a  very  effeftual  regulator,  and  muft  produce  a 
great  faving  of  power,  becaufe  a  fmaller  blowing  cyhn- 
der will  thu&  fupply  the  blaft.  We  have  not  learned 
the  dimenfions  and  performance  of  this  engine.  We 
muft  obferve,  that  the  lofs  round  the  pifton  of  the 
blowing  cylinder  remains  uhdiminiftied. 

A  blowing  machine  was  ere£ted  many  years  a^p  at 
Chaftillon  in  France  on  a  principle  confiderably  differ- 
ent, and  which  muft  be  perfectly  air-tight  throughout. 
Two  cyliifders  A,  B  (fig.  77.),  loaded  with  great  Plate 
weights,  were  fuipended  at  the  ends  of  the  lever  CD,  CCCCVII. 
moving  round  the  gudgeoir  E»  From  the  top  F,  G 
of  each  there  was  a  large  flexible  pipe  which  united 
in  H,  from  whence  a  pipe  KT  led  to  the  tuyere  T. 
There  were  valves  at  F  and  G  opening  outwards,  or 
into  the  flexible  pipes ;  and  other  valves  L,  M,  adjoin- 
ing to  them  in  the  top  of  each  cyhnder,  opening  in- 
wards, but  kept  ftiut  by  a  flight  fpring.  Motion  was 
given  to  the  lever  by  a  machine.  The  operation  of  this 
blowing  machine  is  evident.  Wlien  the  cyhnder  A 
was  pulled  down,  or  allowed  to  defcend,  the  water, 
entering  at  its  bottom,  compreffed  the  air,  and  forced 
it  along  the  paffage  FHKT.  In  the  mean  time,  the 
cylinder  B  was  riling,  and  the  air  entered  by  the  valve 
M.  We  fee  that  the  blaft  will  be  very  unequal,  in- 
creafing  as  the  cylinder  is  immerfed  deeper.  It  is  need- 
iefs  to  defcribe  this  machine  more  particularly^  becaufe 
we  fliall  give  an  account  of  one  which  we  think  perfeft 
in  its  kind,  and  which  leaves  hardly  any  thing  to  be 
defired  in  a  machine  of  this  fort.  It  was  invented  by 
Mr  John  Laurie,  land-furveyor  in  Edinburgh,  about  i  ^ 
years  ago,  and  improved  in  fome  refpefts  fince  his  death 
by  an  ingenious  perfon  of  that  city. 

ABCD  (fig.  7^i)  is  an  iroH  cylinder,  truly  bor^d 
within,  and  evafated  a-top  like  a  cup.    EFGH  is  ano- 
ther, truly  turned  both  without  and  within,  and  a  fmall 
vcaXiet  left  tban  the  inner  iiameter  of  the  firft  cyhnder* 
X »  Thia 
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*Eh"^^''*  Thi5  cyljiwkr*  Is  clofe  above,  and  hangs  from  the  end 
"g^"^^-  of  a  lever  moved  by  a  machine.  It  is  alfo  loaded 
with  v(?eights  at  N.  KILM  is  a  third  cylinder,  whofe 
outfide  diameter  is  fomewhat  lefs  than  the  infide  dia- 
meter of  the  fecond.  This  inner  cylinder  is  fixed  to 
the  fame  bottom  with  the  outer  cylinder.  The  middle 
cylinder  is  loofe,  and  can  move  up  and  down  between 
the  outer  and  inner  cylinders  without  rubbing  on  either 
of  them.  The  inner  cylinder  is  perforated  from  top  to 
bottom  by  thi-ee  pipes  OQ2  The  pipes 

OQ^  PR  have  valves  at  their  upper  ends  O,  P,  and 
communicate  with  the  external  air  below.  The  pipe 
SV  has  a  horizontal  part  VW,  which  again  tufns  up- 
wards, and  has  a  valve  at  top  X.  This  upright  part 
WX  is  in  the  middle  of  a  ciftern  of  water  J  h  kg.  Into 
this  cittern  is  fixed  an  air-cheft  a  YZ  open  below, 
and  having  at  top  a  pipe  cde  terminating  in  the  tuyere 
at  the  furnace. 

When  the  machine  is  at  reft,  the  valves  X,  O,  P, 
are  fhut  by  their  own  weights,  and  the  air-cheft  is  fuU  of 
water.  When  things  are  in  this  ftate,  the  middle  cy- 
iinder  EFGH  is  drawn  up  by  the  machinery  till  its 
lower  brims  F  and  G  are  equal  with  the  top  RM  of 
Jhe  inner  cylinder.  '  Now  pour  in  water  or  oil  between 
the  outer  and  middle  cylinder :  it  will  run  dov\Ti  and 
fill  the  fpace  between  the  outer  and  inner  cylinders. 
Let  it  come  to  the  top  of  the  inner  cylinder. 

Now  let  the  loaded  middle  cylinder  dtfcend.  It 
cannot  do  this  without  comprefling  the  air  which  is 
between  its  top  and  the  top  of  the  inner  cylinder.  This 
air  being  comprefled  will  caufe  the  water  to  defcend 
between  the  inner  and  middle  cylinders,  and  rife  between 
the  middle  and  outer  cylinders,  fpreading  into  the  cup  ; 
and  as  the  middle  cylinder  advances  downwards,  the 
water  will  defcend  farther  within  it  and  rife  farther 
without  it.  When  it  has  got  fo  far  down,  and  the  air 
has  been  fo  much  comprelTed,  that  the  difference  between 
the  furfacG  of  the  water  on  the  infide  and  outfide  of 
this  cylinder  is  greater  than  the  depth  of  water  between 
X  and  the  furface  of  the  water  f  air  wiU  go  out  by 
the  pipe  SVW,  and  will  lodge  in  the  air-cheft,  and 
will  remain  there  if  c  be  fhut,  which  we  fhall  fuppofe 
for  the  prefent.  Pufhing  down  the  middle  cylinder 
till  the  partition  touch  the  top  of  the  inner  cylinder, 
all  the  air  which  was  formerly  between  them  will  be 
forced  into  the  air-cheft,  and  will  drive  out  water  from 
it.  Draw  up  the  middle  cylinder,  and  the  external 
air  will  open  the  valves  O,  P,  and  again  fill  the  fpace 
between  the  middle  and  inner  cylinders ;  for  the  valve 
X  will  ftiut,  and  prevent  the  regrefs  of  the  condenfed 
air.  By  pufhing  down  the  middle  cylinder  a  fecond 
time,  more  air  will  be  forced  into  the  air-cheft,  and  it 
will  at  laft  efcape  by  getting  out  between  its  brims  Y, 
Z  and  the  bottom  of  the  ciftern  ;  or  if  we  open  the 
pafTage  it  will  pafs  along  the  conduit  cde  to  the 
tuyere,  and  form  a  blaft. 

The  operation  of  this  machine  is  fimilar  to  Mr  Haf- 
kins's  quicklilver  pump  defcribed  by  Defagullers  at 
the  end  of  the  fecond  volume  of  his  Experimental  Phi- 
lofophy.  The  force  which  condenfes  the  air  is  the  load 
on  the  middle  cylinder.  The  ufe  of  the  water  between 
the  inner  and  outer  cylinders  is  to  prevent  this  air  from 
tfcaping ;  and  the  inner  cylinder  thus  perfornos  the  office 
of  a  pifton,  having  no  friftion.  It  is  necelTary  that 
the  length  of  the  outer  aod  vuiddk  cylinders  be  greater 
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than  the  depth  of  the  reguhtor-ciftem,  that  there  Pneu^ 

may  be  a  fufficient  height  for  the  water  to  rif^  between  ^J^gSi 
the  middle  and  outer  cylinders,  to  balance  the  com- 
prefled  air,  and  oblige  it  to  go  into  the  air-cheft.  A 
larjfe  blaft-furnace  will  require  the  regulator-ciftem 
five  feet  deep,  and  the  cylinders  about  fix  or  feven 
feet  long. 

^  It  is  in  faft  a  pump  without  friftion,  and  is  perfeftly 
air-tight.  The  quicknefs  of  its  operation  depends  on 
the  fmall  fpace  between  the  middle  cylinder  apd  the  two 
others;  and  this  is  the  only  ufe  of  thefe  two.  With- 
out thefe  it  wmdd  be  fimilar  to  the  engine  at  Chaftillon, 
and  operate  more  unequally  and  flowly.  Its  only  im-. 
perfeftlon  is,  that  if  the  cylinder  begin  its  motion  of 
afcent  or  defcent  rapidly,  as  it  will  do  when  worked 
by  a  fteam-engine,  there  will  be  fome  danger  of  water 
daftiing-  over  the  top  of  the  inner  cylinder  and  gettino- 
into  the  pipe  SV ;  but  fhould  this  happen,  an  iffiie 
can  eafily  be  contrived  for  it  at  V,  covered  with  a  loaded 
valve  V.  This  will  never  happen  if  the  cyUnder  is  moved 
by  a  crank. 

One  blowing  cylinder  only  is  reprefented  here,  but 
two  may  be  ufed. 

We  do  not  hefitate  in  recommending  this  form  of 
bellows  as  the  mofl  perfcdl  of  any,  and  fit  for  all  ufes 
where  ftanding  bellows  are  required.  They  will  be 
cheaper  than  any  other  fort  for  common  purpofes.  Fop 
a  common  fmith's  forge  they  may  be  made  with  fquare 
wooden  boxes  inftead  of  cylinders.  They  are  alfo  eafily 
repaired.  They  are  perfeftly  tight ;  and  they  may  be 
made  with  a  blaft  almoft  perfe£ily  uniform,  by  makin  ■ 
the  ciftern  in  which  the  air-theft  ftands  of  confidtrable 
dimenfions.  When  this  is  the  cafe,  the  height  of  water^ 
which  regulates  the  blaft,  will  vary  very  little. 

This  may  fuffice  for  an  account  of  blaft  machines. 
The  leading  parts  of  their  conftrudion  have  been  de- 
fcribed as  far  only  as  was  neceffary  for  uiiderftanding 
their  operation,  and  enabling  an  engineer  to  ereft  tliem 
in  the  moft  commodious  manner.  Views  of  complete 
machines  might  have  amufed,  but  they  would  not  hava 
added  to  our  reader's  information. 

But  the  account  is  imperfed  unlefs  we  fhow  how 
their  parts  may  be  fo  proportioned  that  they  fhall  per- 
form what  is  expefted  from  them.  The  engineer  ftiould 
know  what  fize  of  bellows,  and  what  load  on  the  board 
or  pifton,  and  what  fize  of  tuyere,  will  give  the  blaft 
which  the  fervice  requires,  and  what  force  muft  be  em- 
ployed to  give  them  the  neceffary  degree  of  motion^ 
We  ftiall  accomplifli  thefe  purpofes  by  confidering  the 
effl  ux  of  the  compreffed  air  through  the  tuyere.  The 
propofitions  formerly  dehvered  will  enable  us  to  afcer- 
tain  this. 

That  we  may  proportion  every  thing  to  the  power 
employed,  we  muft  recollect,  that  if  the  pifton  of  a  cy- 
linder employed  for  expelling  air  be  prefTed  down  with 
any  force  /',  it  muft  be  confidered  as  fuperadded  to  the 
atmofpheric  prefllire  P  on  the  fame  pifton,  in  order  that 
we  may  compare  the  velocity  v  of  efflux  with  the  known 
velocity  V  with  which  air  rufhes  into  a  void.  By  what 
j^as  been  forjneriy  delivered,  it  appears  that  this  velocity 


p^|,  where  P  is  the  preffure  of  the  atmo- 

fphei-e  on  the  pifton,  and  />  the  additional  load  laid  on  it. 
This  velocity  is  expreifedin  feet  j^er  fecond  j  and,  when 
4  multiplied. 


P   N    E   U  M 

multiplied  Isy  tVe  area  of  tKc  orifice  (alfo  expreffed  in 
fquare  feet),  it.  will  give  us  the  cubical. feet  of  condeq- 
fed  air  expelled  in  3  Jecond :  but  the  bellows  are  always 
to  be  filled  again  with  commoi)  air,  arid  therefore 
we  want  to  kr^ow  the  quantity  of  commgn  air  which 
will  be  expelled  J  for  it  is  this  wlugh  determines  the 
number  of  ilrokes  which  muft  be  made  in  a  minute^  in 
order  that  the  proper  fupply  may  be  obtained.  There- 
fore recoUe(9;  that  the  qiiauvity  "expelled  from  a  givea 
orifice  with  a  given  velocity,  is  in  the  prgportion  of  the 
denfity;  and  that  when  D  is  the  denfity  of  common  air 
produced  by  the  prefTure  P,  the  denfity  d  produced  by 

the  preffure  P-f-/»  is  Dx^i^;  or  if  D  be  made  j,  we 

have  dzz^-^,. 

Therefore,  calling*  the  area  of  the  orifice  exprefTed  in 
fquare  feet  O,  and  the  quantity  of  common  air,  or  the 
cubic  feet  expelled  in  a  fecond  Q^we  have  VxOX 

V  p 

It  will  be  fufficiently  ctlzQl  for  all  praftical  purpofes 
to  iuppofe  P  to  be  15  pounds  on  everj^  fquare  inch  of 
the  pifton  ;  and  p  is  then  conveniently  exprefied  by  the 
pounds  of  additionalload  on  e\-ery  fquare  inch:  we  may 
alfo  take  ¥=1332  feet. 

A5  the  orifice  through  which  the  air  is  expelled  is 
generally  veiy  fmall,  never  exceeding  three  inches  in  di- 
ameter, it  win  be  more  convenient  to  exprefs  it'  in  fquare 
inches  ;  which  being  the  -^j^f  of  a  fquare  foot,  we  fliall 
have  the  cubic  feet  of  common-  air  expcUcd  in  a  fecond. 
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X— p-  ;  and  this  feems  to  be  as  fimple  an  expreflion  as 

we  can  obtain. 

This  will  perhaps  be  illnftrated  by  taking  an  example 
m  numbers.  Let  the  area  of  the  piftort  be  four  fquare 
feet,  and  the  area  of  the  round  hole  through  which  the 
air  is  expelled  be  two  inches,  its  diameter  being  1,6, 
and  let  the  load  on  the  piilon  be  1728  pounds  :  this 
i"S  three  pounds  on  every  fquare  inch.  '  We  hiive  P=;  15, 
/=3,  P4-/=:i8,  and  ;  therefore  we  will  have 


Q  =  2X9,25X 


9,053  cubic  feet  of  com- 


inon  air  expelled  in  a  fecond.  This  will  however  be 
•diminifhed  at  leaft  one  third  by  the  contra(3:ion  of  the 
jet ;  and  therefoi-e  the  fupply  will  not  exceed  fix  cubic 
feet  per  fecond.  Suppofmg  therefore  that  this  blow- 
ing machine  is  a  cylinder  or  prifm  of  this  dimenfion  in 
its  leftion,  the  piilon  fo  loaded  would  (after  having 
oomprefied  the  air)  defcend  about  15  inches  in  a  fecond: 
It  would  firlt  fink  \  of  the  whole  length  of  the  cylinder 
pretty  fuddenly,  till  it  had  reduced  the  air  to  the  denfity 
41",  and  would  then  defcend  uniformly  at  the  above  rate, 
expelling  fix  cubic  feet  of  common  air  in  a  fecond. 

The  computation  is  made  much  in  the  fame  way  for 
bellows  of  the  common  form,  with  this  additional  cir- 
cumftance,  that  as  the'  loaded  board  moves  round  a 
binge  at  one  end,  the  prelTure  of  the  load  mult  be  calcu- 
lated accordingly^  Thecomputation,  however,  becomes 
a  Httle  intricate,  when  the  form  of  the  loaded  board  is 
not  redlangular ;  it  is  almoit  idx.iefs  when  the  bellowg 


have  flexible  fides,  either  like  fmith's  bsUows  or  like  P"«w':Wf'C 
organ  bellows,  beeaufe  the  change  of  figure  during  their  ^^'^a'^^-^^-^ 
motion  inakes  continual  variation  on  the  eompreiling  *' 
powers.    It  is  therefore  chiefly  with  refpedl  to  the 
great  wooden  bellows,  of  which  the  upper  board  flidej 
down  between  the  fides,  that  the  above  calculation  is  of 
iervice. 

The  propriety  however  of  this  piece  of  information  is 
evident :  we  do  not  know  precifely  the  quantity  of  air  ne* 
cefiiu-y  for  animating  a  furnace;  but  this  calculation  tells; 
us  what  force  muft:  be  employed  for  expelling  the  air  that 
maybe  thought  nccelfary.  If  we  have  fixedonthe  ftrength 
of  the  blaft,  and  the  diameter  of  the  cylinder,  we  Icara 
the  weight  with  which  the  piilon  mull  be  loaded ;  the 
length  of  the  cylinder  determines  its  capacity,  the  above 
calculation  tells  the  expence per  fecond;.  hence  we  have 
the  time  of  the  pifton's  coming  to  the  bottom.  This 
gives  us  the  number  of  llrokes/tr  minute :  the  load  mult 
be  lifted  up  by  the  machine  this  number  of  times,  ma- 
king the  lime  of  afcent  precifely  equal  to  that  of  defcent  j 
otherwife  the  machine  wi  I  either  c.itch  and  Hop  the  de- 
fcent of  the  pilton,  or  allow  it  to  lie  inaftive  for  a  while 
of  each  ftroke.  Thefe  circumllances  determine  the  la- 
bour to  be  performed  by  the  machine,  and  it  muft  be 
conftrufted  accordingly.  Thus  the  engineer  will  not  be 
affronted  by  its  failure,  nor  will  he  expend  needlcfs 
power  and  coil. 

In  machines  which  force  the  pifton  or  bellows-board 
with  a  certain  determined  motion,  different  from  what 
arifes  from  their  own  weight,  thecomputation  is  extreme- 
ly intricate.  When  a  pilton  moves  by  a  crank,  its  mo- 
tion at  the  beginning  and  end  of  each  ftroke  is  flow^ 
and  the  compreflion  and  efflux  is  continually  changing  ; 
we  Can  however  approximate  to  a  Itatemeut  of  the  force 
required* 

Every  time  the  pifton  is  drawn  up,  a  certain  fpact 
of  the  cyHnder  is  tilled  again  with  air  of  the  comraoa 
denfity  ;  and  this  is  expelled  during  the  defcent  of  -  the 
piilon.  A  certain  number  of  cubic  feet  of  common  air 
is  therefore  expelled  with  a  velocity  whieh  perhaps  . 
continually  varies ;  but  there  is  a  medium  velocity  with 
which  it  might  have  been  tmiformly  expelled,  and  a 
preffure  correfponding  to  this  velocity.  To  find  this, 
divide  the  ai-ea  of  the  pilton  by  the  area  of  the  blaft-hole 
(or  rather  by  this  area  multiplied  by  0,613,  in  order  to 
take  in  the  effedl  of  the  contracted  jet),  and  multiply  the 
length  of  the  ftroke  performed  in  a  fecond.by  the  quotient 
ariiingfrom  thisdivifion;  the  produd.  is  the  medaum  ve- 
locity of  the  air  (of  the  natural  denfity).  Then  find  by 
calculation  the  height  through  which  a  heavy  body  mulh 
fall  in  order  to  acquire  this  velocity ;  this  is  the  height 
of  a  column  of  homogeneous  air  which  would  expel  it 
with  this  velocity.  The  weight  of  this  column  is  the 
leaft  force  tlxat  can  be  exerted  by  the  engine  :  but  this 
force  is  too  fmall  to  overcome  the  refittance  in  the  mid- 
dle of  die  ftroke,  and  it  is  too  great  even  for  the  end  of 
the  ftrokcy  and  much  too  great  for  the  beginning  of  it. 
But  if  the  machine  is  turned  by  a  very  heavy  water- 
wheel,  this  wiil  aft  as  a  regulator,  accumulating  in  it- 
felf  the  fuperfluous  force  during  the  too  favourable  pofi- 
tions  of  the  crank,  and  exerting  it  by  its  vis  injita  during 
the  time  of  greateft  effort.  A  force  not  greatly  exceedino' 
the  weight  of  this  column  of  air  will  therefore  fuflic^ 
On  the  other  hand,  if  the  ftrength  of  the  blaft  be  deter- 
mined, which  is  the  general  flat?  of  tJie  problem,  thia 
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Piieiiraatie  dctennlne?  the  degree  of  condenfation  of  the  air,  and  the 
^jEngnie^.  ^  ^j^^  fquare  inch  of  the  pifton,  or  the  mean  force 

which  the  machine  muft  exert  on.it.  A  table,  which 
will  be  given  prefently,  determines  the  cubic  feet  of 
common  air  expelled  in  a  fecond,  correfponding  to  this 
load.  This  combined  with  the  propof&d  dimenfions  o^" 
=the  cylinder,  will  give  the  defcent  of  the  pifton  or'-tlw 
ferrgth  of  the  ftroke. 

Thefe  general  obfervetjons  apply  to  i^l  forms  of  bei- 
iowa  ;  and  without  a  knowledge  <3f  them  no  perfon  can 
ereft  a  machine  for  working  them  without  total  uncer- 
tainty or  fervlle  imitation*  In  order>  therefore,  thcJt 
they  maybe  ufefnl  to  fuch  as  are  not  accuftomed  to  the 
management  of  even  thcfe  limple  foi-mulse,  we  infert 
the  following  ifhort  table^of  the  velocity  and  quantity  of 
air  difcharged  from  a  cylinder  whofe  pifton  is  loaded 
with  the  pounds  contained  in  the  firft  column  on  every 
fquare  inch.  The  fscond  column  contains  the  velocity 
with  which  the  condenfed  air  rufhes  out  through  any 
Jmatl  hole  ;  and  the  third  <:olumn  is  the  -cubic  feet  dif- 
charged from  a  hole  whofe  area  is  a  fquare  inch  ;  ■co- 
lumn fourth  -contains  the  mean  velocity  'of  air  of  the 
eomm.on  denfity  j  and  eolumn  fifth  is  the- cubic  feet  of 
common  air  difcharged  ;  the  fixth  column  ia  the  height 
hx  inches  at  which  the  force  of  the  blaft  would  fupport 
a  column  of  water  If  a  ^ipe  were  ixiferted  into  the 
lide  of  the  cyhnder.  This  is  an  extremely  proper  ad- 
dition to  fuch  machines,  Ihowing  at  ail  time«  the  power 
of  the  machines,  and  teaching  us  what  intenfity  of 
■blaft  is  employed  for  different  purpofes.  The  table  is 
-computed  from  the  fuppofition  that  the  ordinary  pref- 
fure  of  the  air  is  15  pounds  on  a  fquare  inch.  This 
is  fomewhat  too  great,  and  thei-cfore  the  velocities  are 
^  little  too  fmall;  but 'the  quantities  difcharged  will  be 
found  about  y  too  great  (without  affefting  the  veloci- 
jfcies)  on  account-  of  the  ■convetgency-of  the  ilream. 
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This  table  extends  fer  laeyond  the  limits  of  ordinary 
ufe,  very  few  blaft-furnaces  having  a  force  exceeding 
■60  inches  of  water. 

We  fhall  conclude  this  account  ©rblowing  macliines 
with  a  defcription  of  a  fmall  one  for  a  blow-p^pe.  Fig.  79. 
A  BCD,  is  a  velTel  -containing  water,  about  two  feet 
deep.  EFG-H  is  the  air-iox  of  the  blower  open  be- 
low, and  having  a  pipe  ILK  rifmg  up  from  it  to  a  con- 
venient Jjeight  ;  an  aim  ON  which  grafps  this  pipe  car- 
ries the  lamp  N  :  the  blow-pipe  LM  <omes  from  the 
tap  of  the  upright  pipe.  PKQ^is  the  feeding  pipe 
reaching  near  to  the  bottom  of  the  veffel. 

Water  being  poured  fato  the  vefliel  bck>w,  and  itrcow 


being  put  (W,  which  fits  the  upright  piptf,  and  tctH^iiiVimn 
two  ftuds  Oy  tf,  projeftiug  from  it,  blow  in  a  quantity 
of  air  by  the  feeding  pipe  PQ_;  this  expels  the  water 
from  the  air-box,  and  occafions  a  preffure  which  pro- 
duces the  blaft  through  the  blow-pipe  M. 

'In  n**  54.  Gff  tiiis  article,  we  mentioft^d  an  apph'a 
■Cation  which  has  been  made  of  Hero's  fountain,  at 
Chemnitz  in  Hungary,  for  raifmg  ^Xrater  front  the  bot- 
tom of  a  mine*  We  /hall  now  give  an  account  of  thi» 
very  ingenious  contrivance. 

In  fig.  80.  B  reprefents  the  fource:  of  water  elevated 
cibove  the  mouth  of  the  pit  136  feet.  From  this- there, 
is  led  a  ;^ipe  BZ^GD  four  indies  diameter.  This  pipe 
enters  the  top  of  a  copper  cylinder  b  c  dcy  81  feet  bigli, 
five  feet  diameter,  and  two  inches  thick,  a«d  it  reaches 
-to  within  four  Inches  of  the  bottom  ;  it  ha»  a  cock  at 
C.  This  cylinder  has  a  cock  at  F,  and  a  veiy  large 
one  at  E.  From  the  top  b  c  proceeds  a  pipe  GHH' 
two  inches  in  diameter,  which  goes  down  the  pit  96 
feet,  and  is  mferted  into  the  top  of  another  brafs  cy- 
linder f ghiy  which  is  6 r  feet  high,  four  feet  diameter^ 
and  two  inches  thick,  containing  83  cubic  feet,  which 
IS  very  nearly  one  half  of  the  capacity  of  the  other,  viz. 
of  170  cubic  feet.  There  is  another  pipe  NI  of  four 
inches  diameter,  which  rifes  from  within  four  Inches  of 
the  bottom  of  this  lower  cylin'der,  is  foldered  into  itf 
top,  and  rifes  to  the  trough  NO,  which  carries  off  the' 
Water  from  the  mouth  of  the  pit.  This  lower  cylinder 
communicates  at  the  bottom  with  the  water  L  which 
coUefts  in  the  drains  of  the  mine.  A  large  cock  K 
ferves  to  admit  or  exclude  tliis  water ;  another  cock  M» 
at  the  top  of  this  cylinder,  communicates  with  the  ex- 
ternal air. 

New  fuppofe  the  cock  C  Yhut,  and  all  the  reft  open  \ 
the  upper  cylinder  will  contain  air,  and  the  lower  cy- 
linder will  be  filled  with  watei-,  becaufe  it  is  funk  fo 
deep  that  Its  top  is  bdow  the  ufual  furface  of  the  mine- 
waters.  Now  (hut  the  cocks  F,  E,  M,  K,  and  open 
the  cock  C.  The  water  of  the  fource  B  rauft  run  in 
by  the  orifice  D,  and  rife  in  the  iipper  cylinder,  com- 
preffing  the  air  above  it  and  along  the  pipe  GHH', 
and  thus  afting  on  the  furface  of  the  water  in  the  lower 
cylinder.  It  will  therefore  caufe  it  to  rife  gradually 
in  the  pipe  IN,  whe*  it  will  always  be  of  fuch  a  height 
that  Its  weight  balances  the  elafticity  of  the  compreffed 
air.  Suppofe  no  iffue  given  to  the  air  from  the  upper 
cylinder,  it  would  be  compreffed  Intofth  of  Its  bulk  by 
the  column  of  136  feet  high  5  for  a  column  of  34  feet 
nearly  balances  the  ordinary  elafticity  of  the  air.  There- 
fore, when  there  is  an  iffue  given  to  it  through  the 
pipe  GHH',  it  will  drive  the  compreffed  air  along  this 
pipe,  and  it  will  expel  water  from  the  lower  cyhnder. 
When  the  upper  cylinder  \i  full  of  water,  there  will  be 
34^ubicfeet  of  water  expelled  from  the  lower  cylinder. 
If  the  pipe  IN  had  been  more  than  136  feet  long, 
the  water  would  have  rife«  136  feet,  being  then  in 
eqiulibvio  with  the  water  in  the  feeding  pipe  BiCD 
(aswasfhown  in  n°  5'2.),  by  the  intervention  of  the 
elaftic  air;  but  no  more  water  would  have  been  ex- 
pelled from  the  lower  cylinder  than  what  fills  this  pipe. 
But  the  pipe  being  only  96  feet  5iigh,  the  water  will 
be  thrown  out  at  N  with  a  very  great  velocity.  If  it  were 
not  for  the  great  obftruftions  which  water  and  air  muft 
meet  with  In  their  pafTage  along  pipes,  It  would  iffue  at  N 
with  a  velocity  of  more  than  50  feet  pcrfccond:  Ic 
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\ik  i0ue8  mUcB  mofe  Howly,  and  at  laft  the  ixpper  cylin- 
<kr  is  full  of  water,  and  the  water  would  enter  the 
'  pipe  GH  and  enter  the  lower  cylinder,  and  without 
^fplacing  the  air  in  it,  would  rife  through  the  dif- 
^harging  pipe  IN,  and  run  off  to  waftei'  To  pre- 
vent this  there  bangs  in  the  pipe  HG  a  cork  baU  or 
double  cone,  by  a  brafs  wire  which  is  gujded  by  holes  in 
two  crofs  pieces  in  the  pipe  HG.  When  the  upper 
cylinder  is  filled  with  water,  this  cork  plugs  up  the 
©rifice  G,  and  no  water  is  wafted }  the  influx  at  D 
now  ftops.  But  the  lower  cylinder  contaiiw  compref- 
fed  air,  which  would  balance  water  in  a  difcharging 
pipe  136  feet  high,  whereas  IN  is  only  96.  There- 
fore the  water  will  continue  to  flow  at  N  till  the  air 
has  fo  far  expanded  as  to  balance  only  96  feet  of  wa- 
ter, that  is,  till  it  occupies  I  of  its  ordinary  bulk,  that 
is,  -J  of  the  capacity  of  the  upper  cylinder,  or  424  cu- 
bic feet.  Therefore  42  i-  cubic  feet  will  be  expelled, 
^nd  the  efflux  at  N  will  ceafe  ;  and  the  lower  cylinder 
its  about  r  full  of  water.  When  the  attending  work- 
man obferves  this,  hefhuts  the  cock  C.  He  might  have 
4one  this  before,  had  he  known  when  the  orifice  G  was 
flopped ;  but  no  lofs  enfues  from  the  delay.  At  the 
'  fame  time  the  attendant  opens  the  .cock  E,  the  water 
IjPrues  with  great  violence,  being  prefled  by  the  con- 
^enfed  air  from  the  lower  cylindei*.  It  therefore  ifTues 
•T^ith  the  fum  of  its  own  weight  and  of  this  compref- 
i^on.  Thefe  gradually  decreafe  together,  by  the  efflux 
of  the  water  and  the  expanfion  of  the  air  ;  but  this 
efflux  ftops  before  all  the  water  has  flowed  out }  for 
there  is  4?y  feet  of  the  fower  cylinder  occupied  by 
^ir.  This  quantity  of  water  renaains,  therefore,  in  the 
upper  cylinder  nearly  :  the  workman  knows  this,  be- 
caufe  the  difcharged  water  is  received  firft  of  all  into 
^  velTel  containing  ^  of  the  capacity  of  the  upper  cylin- 
der. Whenever  this  is  filled,  the  attendant  opens  th^ 
cock  K  by  a  long  rod  which  goes  down  the  ftiaft ;  this 
iillows  the  water  of  the  mine  to  fill  the  lower  cylinder, 
allows  the  air  to  get  into  the  upper  cylinder,  and  this 
allows  the  remaining  water  to-  mn  out  of  it. 

And  thus,  every  thing  is  brought  into  its  firft  condi- 
tion ;  and  when  the  attendant  fees  no  more  water  come 
put  at  E,  he  fliuts  the  cocks  E  and  M,and  opens  the  cock 
^,  and  the  operation  is  repeated. 

There  is  a  very  furprifing  appearance  in  the  working 
9f  this  engine.  When  the  efflux  at  N  has  ftopped,  if 
the  cock  F  be  ope^ed>  the  water  and  air  rulh  out  toge- 
ther with  prodigious  violence,  andi  the  drops  of  wa#er 
are  changed  into  hail  or  lumps  of  ice.  It  is  a  fight 
ufually  fhown  to  ftrangers,  who  are  defired  to  hold  their 
Ijats  to  receive  the  blaft  of  air:  the  ice  comes  out  with 
fuch  violence  as  frequently  to  pierce  the  hat  like  a  piftol 
bullet.  This  rapid  congelation  i&  a  remarkable  inftance 
«f  the  general  faft,  that  air  by  fuddenly  expanding,  ge- 
uerates  cold,,  its  capacity  for  heat  being  increafed.  Thus 
^he  peafajBt  cook  his  broth  by  blowing  over  the  fpoon, 
cvenfrom  warm  lungs:,  aftream  of  ajlr  from  a  pipe  is  al- 
ways cooling. 

The  above  account  of  the  procedure  in  working  this 
engine  (hows  that  the  efflux  both  at  N  and  ETbecomes 
very  flow  near  the  end.  It  is  foiuid  con ven lent, tlierefore 
not  to  wa^t  for  the  comp^^te  difcharges,  but  to  turn  the 
Gocks  when  about  30  cubic  feet  of  water  have  been  dilr 
charged  at  N  :  more  wprl^  is  dp^e  in  this  way.  A  gen- 
tleman of  great  accuracy  and  knowledge  of  thefe  fubjed^ 
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took  the  trouble,  at  our  defirc,  of  noticing,  particularfy  P^'*^^^^^'*^ 
the  performance  of  the  machine.    He  obferved  that , 
each  ftroke,  as  it  may  be  called,  took  up  about  three  mi- 
nutes and  4^ ;  and  that  32  cubic  feet  of  water  were  dif- 
charged at  N,  and  66  were  expended  at  E.  The  expence 


therefore  is  66  feet  of  water  falling  136  feet,  and  the 
performance  is  32  raifed  96,  and  they  are  in  the  propor- 
tion of  66X156  to  32X96,  or  of  I  to  0,3422,  or  nearly 
as  3  to  I.  This  is  fuperior  to  the  performance  of  the 
moft  perfeft  underftiot  mill,  even  when  r.U  fridlion  and 
irregular  obftruftions  are  neglefted  ;  and  is  not  much  in- 
ferior to  any  oyerfliot  pump-mill  that  has  yet  been  creel- 
ed. When  we  refleft  on  the  great  obftrudlions  which 
water  meets  with  in  its  paflage  through  long  pipes,  we 
may  be  aflured  that,  by  doubling  the  fize  of  the  feeder 
and  difcharger,  the  performance  of  the  machine  will  be 
greatly  improved;  we  do  not  hefitate  to  fay,  that  it  would 
be  increafed  |:  it  is  true  that  it  will  expend  more  water; 
but  this  will  not  be  nearly  in  the  fame  proportion;  for 
moft  of  the  deficiency  of  the  machine  ariles  from  the 
needlefs  velocity  of  the  firft  efflux  at  N.  The  difchar- 
ging pipe  ought  to  be  no  feet  high,  and  not  give  fenfi- 
bly  lefs  water. 

Then  it  muft  be  confrdered  how  inferior  in  original 
expence  this  fimple  machine  muft  be  to  a  mill  of  any 
kind  which  would  ralfc  10  cubic  feet  96  feet  high  in  » 
minute,,  and  how  fmaU  the  repairs  on  it  need  be,  when- 
compared  with  a  mill,. 

And,  laftly,  let  it  be  noticed,  that  fuch  a  machine  caa 
be  ufed  wheie  no  mill  whatever  can  be  put  in  motion. 
A  fmall  ftream  of  water,  which  would  not  mov^any  kind 
of  wheel,  will  here  raife  y  of  its  own  quantity  to  the 
fame  height ;  working  as  faft  as  it  is  fupplied. 

For  all  thefe  reafons,  we  think  that  the  Hungarian 
machine  eminently  deferves  the  attention  of  mathemati- 
cians and  engineers,  to  bring  it  to  its  utmoft  perfeftion, 
and  into  general  ufe.  There  are  fituatioas  where  thia 
kind  of  machine  may  be  very  ufeful.  Thus,  where  the 
tide  rifes  1 7  feet,  it  may  be  ufed  for  comprefling  air  tQ  ■ 
■J  of  its  bulk;  and  a  pipe  leading  from  a  very  large  veffel 
inverted  in  it,  may  ba  ufed  for  raifing  the  water  from 
a  veflel  of  -J-  of  its  capacity  1 7  feet  high ;  or  if  thi» 
veflel  has  only  xV  of  the  capacity  of  the  large  one  fet 
in  the  tide-way,  two  pipes  may  be  led  from  it ;  one 
into  the  fmall  veflel,  and  the  other  mto  an  equal  veflel 
16  feet  higher,  which  receives  the  water  from  the 
firft.  Thus  tV  of  the  water  may  be  raifed  34  feet,  and 
a  fmaller  quantity  to  a  ftill  greater  height ;  and  this  with 
a  kind  of  power  that  can  liardly  be  applied  in  any  other 
way.  Machines  of  this  kind  arc  defcribed  by  Schottus,  . 
Sturmlus,  Leupold,  and  other  old  writers;  and  they 
ftiould  not  be  forgotten,  becaufe  opportunities  may  oStf 
of  making  them  highly  ufeful.  A  gentleman's  houfe  io 
the  country  may  thus  be,  fupplied  with  water  by  a  fna- 
chine  that  will  coft  liLtle,  and  hardly  go  out  qf  repair. 

The  laft  pneumatiGal  engine -which  we  ftiall  fpeak  ol^ 
at  prefent  is  the  common  fanners,  ufed  fpr  winnowing  . 
grain,  and  for  dj"awing  air  out  of  a  room:  and  we  have 
but  few  obfervations  to  make  on  them. 

The  wings  of  the  fanners  are  inclofed  in  a  cylinder 
or  drum,  whofe  cii-cular  fides  have  a  large  opening  BDE 
(  fig.  8 1 . )  round  the  centre,  to  admit  the  air.  By  turning 
the  wings  rapidly  round,  the  air  is  hurried  round  along  CCCCVII* 
with  them,  and  thus  acquires  a  centrifugal  tendency,  by 
which  it  prefles  ftrongly  on  the  outer  rim  o£  thedrun\; 
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IPneutnatic  thb  U  gnimMy  detacKc^  from  the  circle  a§  at  KI,  and 
,  terminated  in  a  trunk  IHGF,  which  goes  off  In  a  tan- 
j^ntial  dire6li'on  ;  the  air  Ui^refore  is  driven  along  this 
pafiage. 

If  the  wings  were  difpofed  in  planes  paffing  through 
the  axis  C,  the  compreflion  of  the  air  by  their  anterior 
furface  would  give  it  fome  tendency  to  efcape  in  erery 
dlreftion,  and  would  obftmft  in  fome  degree  the  arrival 
of  more  air  through  the  fide -holes.  They  are  therefore 
reclined  a  littl-  backward,  as  itprefented  in  the  figure. 
It  maybe  fhown  that  their  beft  form  would  be  that  of  a 
hyperbolic  fpiral  a  b  c;  but  the  llraight  form  approaches 
fafficiently  near  to  the  moil  perfeft  fhape. 

Much  labour  is  loft,  however,  in  carrying  the  air 
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round  thofe  parts  of  the  drum  where  it  cannot  efcsp*.  Pneiil 

The  fanners  would  either  draw  or  difcharge  almoft  ^"sl 
twice  as  much  air  if  an  opening  were  made  all  round  '""^ 
one  fide.  This  could  be  gradually  contrafted  (where 
required  for  winnowing)  by  a  furrounding  conCj  and 
thus  direded  a.gainft  the  falling  grain:  this  has  been 
verified  by  adual  trial.  When  ufed  for  drawing  air  out 
of  a  room  for  ventilation,  it  would  be  much  better  to 
remove  the  oilter  fide  of  the  drum  entirely,  and  let  the 
air  fly  freely  off  on  all  fides ;  but  the  flat  fides  are  ne- 
cefTar}',  in  order  to  prevent  the  air  from  arriving  at  the 
fanners,  any.  other  way  but  through  the  central  holes, 
to  which  trunks  fhould  be  fitted  leading  to  the  apart- 
ment which  is  td  be  ventilated. 
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PNEUMATOSIS.    See  Medicine,  n°  336. 

PNEUMONIA.    See  Medicine,  n^  183, 

PNEUMONICS,  in  pharmacy,  medicines  proper  in 
'  difeafes  x)f  the  lungs,  in  which  refpiration  is  affefted. 

PO,  a  large  and  celebrated  river  of  Italy,  which  has 
its  fource  at  mount  Vifs  in  Piedmont,  and  on  the  con- 
fines of  Dauphiny.  It  runs  through  Piedmont,  Mont- 
ferrat,  the  Milanefe,  and  duchy  of  Mantua  ;  from  thence 
it  runs  to  the  borders  of  the  Parmezan,  and  a  part  of 
the  Modenefe  ;  and  having  entered  the  Ferarefe,  it  be- 
gins to  divide  at  Ficheruoio,  and  proceeds  to  difcharge 
itfelf  into  the  Gulf  of  Venice  by  four  principal  mouths. 
As  it  palTes  along,  it  receives  feveral  rivers,  and  often 
overflows  its  banks,  doing  a  great  deal  of  mifchief  :  the 
reafon  of  which  is,  that  moft  of  thofe  rivers  defcend 
from  the  Alps,  and  are  increafed  by  the  melting  of 
the  fnow. 

POA,  MEADOW-GRASS  A  genus  of  the  digynia 
order,  belonging  to  the  pentandria  clafs  of  plants  ;  and 
in  the  natural  method  ranking  under  the  fourth  Order, 
Gramina.  The  calyx  is  bivalved  and  multiflorous  ;  the 
fpicula  or  partial  fpike  is  ovate,  with  the  valvules  fca- 
rious  and  a  little  fharp,  or  thin  on  the  margin.  There 
are  20  fpecies  ;  moft  of  them  graffes,  and  very  agreeable 
food  for  cattle  ;  for  one  fpecies,  which  grows  in  marfhes, 
the  cattle  "will  frequently  go  fo  deep  as  to  endanger  their 
lives.  This  is  called  the  aquatica,  or  water  reed-grafs. 
it  is  the  largeft  of  the  Britifli  graffes,  growing  to  the 
height  of  five  or  fix  feet.  The  leaves  are  fmooth,  and 
half  an  inch  wide  or  more.  The  panicle  is  eight  or 
ten  inches  long,  greatly  branched,  and  decked  with  nu- 
merous fpicula  :  thefe  are  of  a  reddifh  brown  colour  in- 
termixed with  green,  of  a  comprelfed  lanceolate  form, 
imbricated  with  about  fix  flowers  for  th^  moft  part,  but 
varying  from  five  to  ten. 

POCHETTL    See  Barbatell!. 

POCOGKE  (Dr  Edward),  one  of  the  moft  learned 
men  in  the  oriental  tongues  in  Europe,  was  the  eldeft 
fon  of  the  Rev.  Edward  Pococke  ;  and  was  bom  at 
Oxford  in  1604,  where  he  was  alfo  bred.  In  1628 
he  was  admitted  probationer-fellow  of  his  college,  and 
about  the  fame  time  had  prepared  an  edition  of  the 
Second  Epiftle  of  St  Peter,  the  Secchid  and  Third  of 
St  John,  and  that  of  St  Jude,  in  Syriac  and  Greek, 
with  a  Latin  Tranflation  and  Notes.  In  1629  he  was 
ordained  prieft,  and  appointed  chaplain  to  the  Englifh 
aicrchants  at  Aleppo,  where  he  continued  five  or  fix 
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years ;  in  which  time  he  diftinguifhed  himfelf  by  •  his  Poco 
fortitude  and  zeal  while  the  plague  raged  there.  At  Poda 
length  returning  to  England,  he  was  in  1636  appointed 
reader  of  the  Arabic  letftures  founded  by  archbifhop 
Laud.  Three  years  after  he  went  to  Conftantinople, 
\vhere  he  profecuted  his  ftudies  of  the  eaftern  tongues, 
and  procured  many  valuable  manufcripts'.  After  near 
four  years  ftay  in  that  city,  he  embarked  in  1 640  ;  and 
taking  Paris  in  his  way,  vlfitcd  Gabriel  Sionita  the  fa- 
mous Maronite,  and  Hugo  Grotius.  In  1 643  he  was 
prefented  to  tlie  reftory  of  Childrey  in  Berks  ;  and 
about  three  years  after  married  the  daughter  of  Thomas 
Burdett,  Efq.  About  the  middle  of  1 647  he  obtained 
the  reftitution  of  the  falaiy  of  his  Arabic  lefture,  which 
had  been  detained  from  him  about  three  years.  In 
1648  king  Charles  1.  \vho  was  then  prifoner  in  the 
ifle  of  Wight,  nominated  Mr  Pococke  to  the  profeffor- 
ihip  of  Hebrew^  and  the  canonry  of  Chrift-church  an- 
nexed to  it;  but  in  1650  he  was  ejefted  from  his  ca- 
nonry for  refufing  to  take  the  engagement,  and  foon 
after  a  vote  paffed  for  depriving  him  of  his  Hebrew  and 
Arabic  leftures ;  but  feveral.  governors  of  honfes,  &c. 
prefenting  a  petition  in  his  favour,  he  was  fuftered  to 
enjoy  both  thefe  places.  He  had  fome  years  before 
publifhed  his  Specimen  Hijlori^  Arahum;  and  now  ap- 
peared his  Porta  Mqfts ;  and  foon  after  the  Englifh  Po- 
lyglot edition  of  the  Bible,  to  which  he  had  largely 
contributed,  and  alfo  Eutychius's  Annals,  with  a  Latin 
verfion.  At  the  Reftoration,  he  was  reftored  to  the 
canoni-y  of  Chrift-church,  and  alfo  received  the  degree 
of  doftor  of  divinity.  He  then  pubhfhed  his  Arabic 
verfion  of  Grotius's  Treatife  of  the  Truth  of  the  Chrif- 
tiari  Religion  ;  and  an  Arabic  poem  intitled  Lamiato'i 
y^Jam,  with  a  Latin  tranflation  and  notes.  Soon  after 
he  publiflied  Gregory  Abul  Pharajius's  Hifloria  Dynaf- 
ttarum.  In  1674  he  publifhed  an  Arabic  verfion  of  the 
chief  parts  of  the  Liturgy  of  the  Church  of  England; 
and  a  few  years  after  his  Commentary  on  the  Prophecies 
of  Micah,  Malachi,  Hofea,  and  Joel.  This  great  man 
died  in  1691,  after  having  been  for  many  years  con» 
feffedly  the  firft  perfon  in  Europe  for  eaftern  learning  ; 
and  was  no  lefs  worthy  of  admiration  for  his  uncommon 
modefty  and  humility,  and  all  the  virtues  that  can  adorn 
a  Chriftian.  His  theological  works  were  republifhed  at 
London  in  1 740,  in  two  volumes  in  folio. 

PODAGRA,  or  the  Gout.     See  Medicine, 
b"  211. 

PODALIRIUS, 
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I^ODALIRIUS,  ton  of  ^fctilapms  and  Epiofie, 
Was  one  of  the  pupils  of  the  Centaur  Chiron,  under  whom 
he  made  himfelf  fuch  a  iTiafter  of  medicine,  that  during 
the  Trojan  war  the  Greeks  invited  him  to  their  camp  to 
Hop  a  pelUknce  which  had  baffled  the  (kill  of  all  their 
phyficiana.  Some  fuppofe,  howeVer,  that  he  went  to 
the  Trojan  "war,,  not  in  the  capacity  of  a  phylTtcian  in  the 
Grecian  army,  but  as  a  warrier,  attended  by  his  brother 
Machaon,  in  30  Ihips,  with  foldiers  from  CEchalia, 
•Ithome,  and  Trica.  At  his  return  Podallrius  was  fhip- 
wrecked  on  the  coaft  of  Caria,  where  he  cured  of  the 
falling  ficknefs  a  daughter  of  the  king  of  the  place.  He 
fixed  his  habitation  diere  \  &Hd  built  two  towns^  one  of 
which  he  called  Syrn/2,  after  his  w'lfe.  The  Carians, 
on  his  death,  built  Win  a  temple,  and  paid  -him  divine 
honours. 

PODEX,  in  anatomy,  the  fame  with  Anus. 
PODGRAjE.    See  AsisiA. 

PODOLIA)  a  province  of  Poland,  bounded  on  the 
^aft  by  Volhinia  and  the  river  Ukr^iin  ;  on  the  noilh  an^ 
•^lorth-eaft,  by  "Birdfiac  Tartary ;  on  the  fouth-eaft,  b^ 
"the  river  Niefter,  which  feparates  it  from  Beflarabia  and 
Moldavia  in  European  TUrkey  on  the  fo\lth-we(l  j  artd 
by  the  province  of  Red  Ruitia  on  the  north-weit.  It 
is  ufually  divided  into  the  Upper  and  Lower.    In  the 
Upper,  which  is  the  weftern  part)  ttie  thief  to\vn  h 
Kamieck,  the  capital  of  Podoliii)  and  of  a  palatinate. 
In  the  Lower,  or  eaftern  part  of  J*odoKa»  the  chief  town 
is  Bracklaw,  the  capital  of  a  palatinatig. 

PODOPHYLLUM,  in  botaliy  :  A  genus  of  the 
monogynia  order,  belonging  to  the  pol,yandria  clafs  of 
plants ;  and  in  t^e  natural  method  ranking  under  the 
27th  order,  if The  corolla  has  nine  petals  ;  the 
calyx  triphyllouis ;  the  berry  unilocular,  crowned  with 
^the  ftigma. 

PODURA,  or  BPRiKG  tAiL)  iti  Zoology,  a.genus 
of  infe£ts  of  the  order  of  a}>tera.  Linn.  Sv/f.  NaU 
p.  10 1 3.  They  have  fix  feet  formed  for  running  5  two 
eyes  compofed  of  eight  facets';  a  tail  forkel^,  "bent  uftder 
the  body,  elallic,  ai^  afting  like«  fpring-}  the  aritennse 
-are  long  and  fetaceous*  *'  This  genus  is  diftinguiihcd 
( .ays  Barbut)  into  fev^ral-fpecieSi  Some  inhabit  ftill  W&-* 
ters,  leaping  and  walking  with  eafeon^he  furface  of  that 
clement.  They  afemble  in  troops  in  the'morRing,  On  the 
\)anks©fpool5)  firtl^ponds,  and  refervoirs  \  dtliers  are  folind 
in  damp  places,  under  leaves>  bark)  and  ftones ;  others 
among  heaps  of  fotten  wood,  'muihrooms^  and  in  melon- 
beds.  In  Lapland,  they  are  feen  rUnmng  upon  the  fnow^ 
'but  when  it  begins  tb  melt  they;perifhi  The.podiirti,  by 
its  elallicity,  eludes  the  eager  grafp  of  the  riatUralift.  Its 
hard  forky  tail  is  a  kind  of  fjififigi  by  means  of  <vhich 
the  body  of  the  animal  is  thrown  up  into-fhe  air."  The 
.podura  villofa  is  one  of  the  largell  fpecles  found  in  Bri- 
tain, and  appeafi?  *t©  be  of  a  brt>wti  fo<*ty  cdlour,  though 
it  is  really  of  a  yellow  brown,  interfperfed  throughout 
with  blacknrbloUred  fpots  and  ftreaksi  The  head  and 
thorax  are  hairy^  and  Hick  to'the  fingers  when  touched  t 
the  abdomen  is  fmooth-:  the  antennje,  confifting  of  four 
articulations,  are  as  long  us  two-thiixls  of  the  body.  It 
is  commonly  found  urider  Hones. 

POE-BiRD,  in  ornithology,  is  an  inliabitant  of  fome 
of  the  South  Sea  ifiands,  where  it  is  held  in  great  efteem 
and  veneration  by  the  natives.  It  goes  by  the  name  of 
kago  in  New  Zealand  ;  but  it  is  better  known  by  that  of 
^oe-binL   It  is  fomewhat  Ms  than  our  blackbird.  The 
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feathers  ar«  of  a  Ene  inasarine  lihie,  ei;cept  tliofe  of  its 
neck,  which  are  of  a  molt  beautiful  filver  grey,  and  two 
or  three  fhort  white  ones  which  ai'e  on  tlie  pinion-joint 
of  the  wing.  Under  its  throat  hang  two  little  tufts  of 
curled  fnOw-whIte  feathers,  called  its  poles  (the  Otaheitian 
word  for  ear-rings) ;  which  ocCafioned  the  name  of  poe- 
blrd  being  given  to  it.  It  is  remarkable  for  the  fweet- 
nefs  of  its  note,  as  well  as  the  beauty  of  its  plumage* 
Its  flefh  is  alfo  delicate  food. 

PCECILE  was  a  famous  portico  at  Athens,  which 
received  its  name  frorri  the  variety  (T«>izix>f )  of  paintings 
which  it  contained*  Zeno  kept  his  fchool  there  ;  and 
there  alfo  the  ftoies  received  theit  leflbns,  whence  their 
name,  ^  5'''«s  a  porch-.  The  Poecik  wac>  adorned,  among 
many  others,  with  a  pifture  of  the  fiege  and  facking  of 
Troy,  the  battle  of  Thefeus  againft  the  Amazons,  and 
the  fight  between  the  Lacedaemonians  and  Athenians  at 
(Enoe  in  Argoliff*  ^The  only  reward  v/hich  Miltiades 
obtJvined  after  the  battle  of  Marathon  vva?  'to  have  his 
picture  drawn  *ftore  confpicuoue  than  that  of  the  reft  of 
the  officers  that  bought  with  him,  in  the  reprefentation 
which  was  made  of  the  engagement, -and  wliich  was  hung 
up  in  the  Peecile  in  comirteihofation  olf  'that  celebrated 
victory* 

POEM,  a  poetical  ^ompofitiort.    See  Poetry. 

POESTUM,  or  PosiOonia,  an  ahclent  city  of 
Grecia  Magna,  now  part  of  the  kingdom  of  Naples. 
It  was  fo«nded  by  one  of  thofe  coldnids  from  Greece 
whi<:h  in  the  early  ages  ellablifhed  thertifelves  in  Italy  J 
and  it  flouriihed  before  the  foundation  of  Rome  itfelf. 
It  was  dellroyed  by  the  Goths  on  the  decline  of  th<i 
Roman  empire,  who  iti  their  barbarous  zeal  for  th* 
Chiillian  religion  overturned  every  place  of  Pagan  wor- 
fliip  which  was  ■axpofed  to  their  ravages.  Since  that 
time  It  has  bee»i  in  v\iim  ;  and  thefe  ruins  were  unknown 
tin  they  were  difcovered  in  the  following  manner  :  '*  In 
the  year  1755  (fays  the  author  of  the  Anfiquiliesy  HiJ- 
tory^  and  Views  of  Poejtum)^  art  apprentice  to  a  palnttr 
at  Naples,  who  was  (*n  a  viiit  to  his  friends  at  Capaccio, 
by  accident  tCok  a  walk  to  the  mountains  which  fur- 
round  the  territory  of  Poeftum.  The  only  habitation 
he  perceived  was  the  cottage  of  a  farmer,  who  cultivated 
the  bell  part  of  the  ground,  and  referved  the  reft  for 
pafturci  The  rUins  of  the  ancierit  city  made  a  part  of 
this  vieWj  and  particularly  ftruck  the  eyes  of  the  yoilng 
painter;  who,  approaching  nearer,  law  with  aftonifli- 
ifieht  walls,  towers,  gates,  and  teniples.  Upon  his  re^ 
tunv  to  Capaccio,  he  confulted  the  neighbouring  people 
about  the  origin  of  thefe  monuments  of  antiquity.  He 
could  only  learn,  that  this  part  of  the  country  had  been 
uncultivated  and  abandoned  during  their  memory ;  that 
about  ten  yCars  before,  the  fanner,  whbfe  habitation  he 
had  noticed,  eftablifhed  himfelf  there  ;  and  that  having 
dug  in  many  places  and  fearchcd  among  the  ruins  that 
lay  round  him,,  he  had  found  treafures  fufficicnt  to  enable 
him  to  purchafe  the  whole.  At  the  painter's  return 
to  Naples,  he  infontied  his  malter  of  thefe  particulars, 
whofe  curiofity  was  fo  greatly  excited  by  the  defcription, 
that  he  took  a  journey  to  the  place,  and  mad<  drawings 
of  the  principal  views.  Thefe  Were  fhovvn  to  the  king 
of  Naples,  who  ordered  the  ruins  to  be  cleared,  and 
Poeftum  arofe  from  the  obfcurity  in  which  it  hud  re- 
mained for  upwards  of  700  years,  as  little  known  to  the 
neighbouring  inhabitants  as  to  travellers." 

vur  author  .gives  the  following  defcription  of  it  in 
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JPotftum.  I'ts  pvefent  ftate.  It  is,  fays  he,  of  ,  an  oblong  figure, 
"'^'^  about  two  miles  and  a  half  in  circumference.  It  has 
four  gates,  which  are  oppofite  to  each  other.  On  the 
key-ftone  of  the  arch  of  tiae  north  gate,  on  the  ontfide, 
is^  the  figure  of  Neptune  in  baflo  reHevo,  and  within  a 
hippocampus.  The  walls  which  ftill  remain  ai^"  com- 
pofed  of  very  large  cubical  ftones,  and  are  extremely 
thick,  in  fome  parts  1 8  feet.  That  the  walls  have  re- 
mained unto  this  time  is  owing  to  the  very  exaft  manner 
in  which  the  ftones  are  fitted  to  one  another  i(a  circum- 
ftance  obferved  univerfally  in  the  mafonry  of  the  an- 
C}ents),  and  perhaps  in  fome  meafure  to  a  llaladlical 
concretion  which  has  grown  over  them.  On  the  walls 
here  and  tliere  are  placed  towers  of  different  heights ; 
thofe  near  the  gates  being  much  higher  and  larger  than 
the  others,  and  evidently  of  modern  workmanfliip.  He 
obferves,  that,  from  its  fituation  among  marfhes,  bitu- 
rninous  and  fulphureous  fprings,  Poellum  rtiuft  have  been 
unwholefome  ;  a  circumftance  mentioned  by  Strabo, 
Morbofam  earn  facit  Jluvius  in  paludes  dijfujus.  In  fUch 
a  fituation  the  water  muft  have  been  bad.  .  Hence  the 
inhabitants  were  obhged  to  convey  that  neoeflary  of  life 
from  purer  fprings  by  means  of  aquedufts,  of  which 
many  veiliges  ftill  remain.  . 

The  principal  monuments  of  antiquity  are  a  theatre, 
an  amphitheatre,  and  three  temples.  The  theatre  and 
amphitheatre  are  much  ruined.  The  firft  temple  is 
liexaftylos,  and  amphiproftylos.  At  one  end,  the  pi- 
lafters  and  t^-o  columns  which  divided  the  cella  from  the 
pronaos  are  ftill  remaining.  Within  the  cella  are  two  rows 
of  fmaller  columns,  with  an  architrave,  which  fupport 
the  fecond  order.    This  temple  our  author  takes  to  be 
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of  that  kind  called  by  Vitruvius  hyphxthrcs,  and  fupports 
his  opinion  by  a  quotation  from  that  author.  The  fe- 
cond temple  is  alfo  amphiproftyiB»",  it  has  nine  columns 
in  front  and  18  in  flank,^  and  feems  to  be  of  that  kind 
called  by  Vitruvius  pfeudodipteros.  The  third  is  likewife 
amphiproftylos.  It  has  fix  columns  in  front  and  13  in 
flank.  Vitruvius  calls  this  kind  of  temple  peripteros. 
*'  The  columns  of  thefe  temples  (fays  our  author)  arc 
of  that  kind  of  Doric  order  which  we  find  employed  in 
works  of  the  greateft  antiquity.  They  are  hardly  five 
diameters  in  height.  They  are  without  bafes,  which 
alfo  has  been  urged  as  a  proof  of  their  antiquity  ;  but 
we  do  not  find  that  the  ancients  ever  ufed  bafes  to  this 
order,  at  leaft  till  veiy  late.  Vitruvius  makes  no  men- 
tion of  bafes  for  this  order :  and  the  only  inftance  we 
have  of  it  is  in  the  firft.  order  of  the  colifseum  at  Rome^ 
which  was  built  by  Vcfpafian.  The  pillars  of  thefe 
temples  are  fluted  with  very  fliallow  flutings  in  thcman- 
ner  defcribed  by  Vitruvius.  The  columns  diminifli  from 
the  bottom,  which  was  the  mpft  ancient  method  almoft 
univerfally  in  all  the  orders.  The  columns  have  aftragals 
of  a  very  Angular  form  ;  which  ftiows  the  error  of  thofe 
who  imagine  that  this  member  was  firft  invented  with 
the  Ionic  order,  to  which  the  Greeks  gave  an  aftragal, 
and  that  the  Romans  were  the  firft  who  apphed  it  ta 
the  Doric.  The  echinus  of  the  capitol  is  of  the  fame 
form  with  that  of  the  temple  of  Corinth  defcribed  by 
Le  Roy."  See  Siuinburne's  Travels  in  the  T ivo  Sicilies^ 
voL  ii.  p.  131 — 1^0. 

POET,  the  author  of  a  poem.  See  the  article 
Poetry. 

Provencal  Poets.    See  Troubadours, 
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AM  IDST  thofe  thick  clouds  which  envelope  the 
.  firft  ages  of  the  world,  reafon  and  hiftoiy  throw 
fome  lights  on  the  origin  and  primitive  employment  of 
this  divine  art.  Reafon  fuggefts,  that  before  the  inven- 
tion of  letters,  all  the  people  of  the  earth  had  no  other 
J  method  of  tranfmitting  to  their  defcendants  the  prin- 
Orifcm  ciples  of  their  worihip,  their  religious  ceremonies,  their 
poetry,  laj^,  and  the  renowned  aftions  of  their  fages  and  heroes, 
than  by  poetry ;  which  included  all  thefe  objefts  in  a 
kind  of  hymns  that  fathers  fung  to  their  children,  in 
order  to  engrave  them  with  indelible  ftrokes  in  their 
hearts.  Hiftory  not  only  informs  us,  that  Mofes  and 
Miriam,  the  firft  authors  that  are  known  to  mankind, 
fung,  on  the  borders  of  the  Red  Sea,  a  fong  of  divine 
praile,  to  celebrate  thedeliverancewhichtheAlmightyhad 
vouchfafed  to  the  people  of  Ifrael,  by  opening  a  paflage 
to  them  through  the  waters  ;  but  it  has  alfo  tranfmitted 
to  us  the  fong  itfelf,  which  is  at  once  the  moft  ancient 
monument  and  a  mafter-piece  of  poetic  compofition. 

The  Greeks,  a  people,  the  moft  ingenious,  the  moft 
animated,  and  in  every  fenfe  the  moft  accomphflied,  that 
the  world  ever  produced — ftrove  to  ravifti  from  the  He- 
brews the  precious  gift  of  poetry,  which  was  vouchfafed 
them  by  the  Supreme  Author  of  all  nature,  that  they 
might  afcribe  it  to  their  falfe  deities.  According  to 
their  ingenious  fiftions,  ApoUo  became  the  god  of  poe- 
tiy,  and  dwelt  on  the  hills  of  Phocis,  Parnaflus,  and 
'Helicon,  whofe  feet  were  waflied  by  the  waters  of  Hyp- 
.  pocrene,  of  which  each  mortal  that  ever  drank  was 
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feized  with  a  facred  delirium.  The  Immortal  (warn 
floated  on  its  waves.  Apollo  was  accompanied  by  the 
Mufes — thofe  nine  learned  fifters— the  daughters  o§ 
Memory:  and  he  was  conftantly  attended  by  the  Graces. 
Pegafus,  his  winged  courfer,  tranfported  him  with  a  ra- 
pid flight  into  all  the  regions  of  the  univerfe.  Happy 
emblems  !  by  which  we  at  this  day  embelllfli  our  poe- 
try, as  no  one  has  ever  yet  been  able  to  invent  more* 
brilliant  images. 

The  Hteraiy  annals  of  all  nations  afi'ord  vcftiges  of 
poetry  from  the  remoteft  ages.  They  are  found  among 
the  moft  favage  of  the  ancient  barbarians,  and  the  molt 
defolate  of  all  the  Americans.  Nature  aflerts  her  rights 
in  evei-y  countiy  and  every  age.  Tacitus  mentions- 
the  verfes  and  the  hymns  of  the  Germans,  at  the  time 
when  that  rough  people  yet  inhabited  the  woods,  and 
while  their  manners  were  ftill  favage.  The  firft  inha- 
bitants of  Runnia,  and  the  other  northern  countries,, 
thofe  of  Gaul,  Albion,  Iberia,  Aufonia,  and  other  na- 
tions of  Europe,  had  their  poetry,  as  well  as  the  an- 
cient people  of  Afia,  and  of  the  known  borders  of  A- 
frica.  But  the  fimple  productions  of  nature  have  con- 
ftantly fomething  unfoi-med,  rough,  and  favage.  The 
Divine  Wifdom  appears  to  have  placed  the  ingenious  and 
poHftied  part  of  mankind  on  the  earth,  in  order  to  refine 
that  which  comes  from  her  bofom  rude  and  imperfeft  : 
and  thus  art  has  pollflied  poetry- which  ifl[ued  quite  naked 
and  favage  from  the  brains  of  the  firft  of  mankind. 

But  what  is  Poetry  ?  It  would  be .  to  abridge  the 
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limits  'of  the  poetic  empire,  to  contraft  the  fphere  of 
this  divine  art,  fhould  we  fay,  in  imitation  of  all  the 
tliilionaries  and  other  treatifes  on  verflfication,  That 
poetry  is  the  art  of  making  verfes,  of  lines  or  periods  that 
are  in  rhyme  or  metre.  This  is  rather  a  grammatical 
explanation  of  the  word,  than  a  real  definition  of  the 
thing,  and  it  would  be  to  degrade  poetry  thus  to  de- 
fine it.  The  father  of  criticiftn  has  denominated  poe- 
try TiX"^  fj.ifxnlfKti^  an  imitative  art  :  but  this,  though 
.juft  in  itfelf,  is  too  general  for  a  definition,  as  it  does 
not  difcriminate  poetry  from  other  arts  which  depend 
equally  on  imitation.  The  jufteft  definition  feems  to 
^  be  that  given  by  Baron  Bielfield  *,  That  poetry  is  the 

'ht^v^Erud  '^f  ^^P'^^Jf^^^S  thoughts  by  fsion.  In  fadl,  it  is  af- 
'ter  this  manner  (if  we  refleft  with  attention)  that  all 
the  metaphors  and  allegories,  all  the  various  kinds  of 
fi£tion,  form  the  firft  materials  of  a  poetic  edifice :  it 
is  thus  that  all  images,  all  comparifons,  allufions,  and 
figures,  efpecially  thofe  which  perfonify  moral  fubjefts, 
as  virtues  and  vices,  concur  to  the  decorating  of  fiich  a 
ftrufture.  A  work,  therefore,  that  is  filled  with  in- 
vention, that  inceflantly  prefents  images  which  render 
the  reader  attentive  and  affefted,  where  the  author 
gives  interelling  fent-iments  to  every  thing  that  he  makes 
ipeak,  and  where  he  makes  fpeak  by  fenfible  figures 
all  thoie  objects  which  would  affect  the  mind  but  weak- 
ly when  clothed  in  a  fimple  profaic  ftyle,  fuch  a  work 
is  a  poem.  While  that,  though  it  be  in  verfe,  which 
is  of  a  didaftic,  dogmatic,  or  moral  nature,  and  where 
the  objedts  are  prefented  in  a  manner  qurte  fimple,  withf 
out  fiftion,  without  images  or  ornaments,  cannot  be 
called /lo^'/'rj',  but  merely  a  work  in  verfe;  for  the  art 
of  reducing  thoughts,  maxims,  and  periods,  into  rhyme 
or  metre,  is  very  different  from  the  ait  -of  poetry. 

An  ingenious  fable,  a  lively  and  interefting  romance, 
a  comedy,  the  fublime  narrative  of  the  actions  of  a  hero, 
fuch  as  the  Telemachus  of  M.  Fenelon,  though  written 
in  profe,  biA  in  meafured  profe,  is  therefore  a  work  of 
poetry :  becaufe  the  foundation  and  the  fuperilrudlure 
are  the  productions  of  genius,  as  the  whole  proceeds 
frcm  fiftion  ;  and  truth  itfelf  appears  to  have  employed 
an  innocent  and  agreeable  deception  to  inftruft  with  ef- 
ficacy. This  is  fo  true,  that  the  pencil  alfo,  in  order  to 
pleafe  and  affe<3:,  has  receurfe  to  fiction  ;  and  this  part 
of  painting  is  called  the  poetic  compofition  of  a  piSure,  It 
is  therefore  by  the  aid  of  fiction  that  poctiy,  fo  to 
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fpeak,  paints  its  expreffions,  that  it  gives  a  body  and  a 
mind  to  its  thoughts,  that  it  animates  and  exalts  that' 
which  would  otherwife  have  remained  arid  and  infenfi- 
ble.  It  is  the  peculiar  privilege  of  poetry  to  exalt  ina- 
nimate things  into  animals,  and  abttraft  ideas  into  per- 
fons.  The  former  licence  is  fo  common,  that  it  is  now 
confidered  as  nothing  more  than  a  charaAeriftical  dialedl 
appropriated  by  the  poets  to  diftinguifh  themfelves  from 
the  writers  of  profe  ;  and  it  is  at  the  fame  time  fo  effen- 
tial,  that  we  queftion  much  if  this  fpecies  of  compofi- 
tion coidd  fubfift  without  it :  for  it  will  perhaps,  upon 
examination,  be  found,  that  in  every  poetical  defcrlptlon 
fome  of  the  quahties  of  Animal  Nature  are  afcrlbed  to 
things  not  having  life.  Every  work,  therefore,  where 
the  thoughts  are  exprefied  by  fiAIons  or  images,  is  po- 
etic ;  and  every  work  where  they  are  exprefied  natu- 
rally, fimply,  and  without  ornament,  although  it  be  in 
verfe,  is  profaic. 

Verfe,  however,  is  not  to  be  regarded  as  foreign  or 
fuperfluous  to  poetiy.    To  reduce  thofe  images,  thofe 
fiftions,  into  verfe,  is  one  of  the  greateft  difliculties  in 
poetry,  and  one  of  the  greateft  merits  in  a  poem :  and 
for  thefe  reafohs,  the  ^dence,  the  harmony  of  founds, 
particularly  that  of  rhyme,  delight  the  ear  to  a  high 
degree,  and  the-  mind  infenfibly  repeats  them  while  the 
eye  reads  them.    There  refults  therefore  a  pleafure  to 
the  mind,  and  a  llrong  attachment  to  thefe  ornaments ; 
but  this  pleafure  would  be  frivolous,  and  even  childifii,  3 
if  it  were  not  attended  by  a  real  utiHty.    Verfes  were  ^erfe, 
invented  iii  the  fiift  ages  of  the  world,   merely  10-^""^^  ""* 
•aid  and' to  ftrengthen  the  memory:  for  cadence,  har-p^g^^^^Q^^ 
«iony,  and  efpecially  rhyme,  afford  the  greateft  affiftance  of  its  ex- 
to  the  memory  that  art  can  invent ;  and  the  images,  cellencies. 
or  poetic  fictions,  that  ilrike  our  fenfes,  aflift  in  graving 
them  with  fuch  deep  traces  In  our  minds,  as  even  time 
itfelf  frequently  cannot  efface.    How  many  excellent 
apophthegms,  fentences,  maxims,  and  precepts,  would 
have  been  burled  In  the  abyfs  of  oblivion,  if  poetry  had 
not  preferved  them  by  its  hamiony  ?   To  give  more 
efficacy  to  this  hvely  impreffion,  the  firft  poets  fung; 
their  verfes,  and  the  words  and  phrafes  muft  neceffarlly 
have  been  reduced,  at  leaft  to  cadence,  or  they  could 
not  have  been  fufceptible  of  mufical  expreffion.  One 
of  the  great  excellencies,  therefore,  though  net  a  ne- 
ceffary  conftituent,  of  poetry,  confifts  in  its  being  ex- 
preffed  in  verfe.    See  Part  IIL 


Part  I.    GENERAL  PRINCIPLES  qf  the  ART. 


Sect.  I.  Of  the  Ejfence  and  Ejid  of  Poetry. 

THE  effence  of  Polite  j^rts  in  general,  and  confe- 
quently  of  poetry  In  particular,  confifts  in  exprejfton; 
and  we  think  that,  to  be  poetic,  die  Expreffion  muft 
^        neceffarily  arife  from  faiou,  or  invention.    (See  the  ar- 
:ffence  of  tide  Art,  particularly  from  n°  1 2.  to  the  end.)  This  In- 
oetry.      mention,  "which  i«  the  fruit  of  happy  genius  alone,  ari- 
fes,  I .  From  the  fubjeft  Itfelf  of  which  we  undertake 
to  treat :  2.  From  the  manner  in  which  we  treat  that 
fubjeft,  or  the  fpecies  of  writing  of  which  we  make 
ufe  :  3-  From  the  plan  that  we  propofe  to  follow  in 
conformity  to  this  manner ;  and,  4.  From  the  method 
»of  executing  this  plan  in  its  full  detail.!  Our  firft  guides, 
the  ancients,  aflFord  us  no  lights  that  can  elucidate  all 
thefe  objeds  in  general.    The  precepts  which  Ariftotle 


lays  down,  relate  to  epic  and  dramatic  poetry  only : 
and  which,  by  the  way,  confirms  our  idea,  that  anti- 
quity itfelf  made  the  effen'ce  of  poetry  to  confift  In  fic- 
tion, and  not  in  that  fpecies  of  verfe  which  is  deftltute 
.of  It,  or  in  that  which  is  not  capable  of  it.  But  fince 
tliis  art  has  arrived  to  a  great  degree  of  perfeftlon  ;  and 
as  poetry,  like  eleftricity,  communicates  its  fire  to  eve- 
ly  thing  it  touches,  and  animates  and  embeUiihes  what- 
ever it  treats ;  there  feems  to  be  no  fubjeft  in  the  unl- 
verfe  to  which  poetiy  cannot  be  applied,  and  v^'liich  It 
cannot  render  equally"  brifxiant  and  pleafing.  From  this 
univerfality  of  poetry^,  from  its  pecuHar  property  of  ex- 
preffion by  fiftion,  which  is  applicable  to  all  fubjects, 
have  arifen  its  different  fpecies,  of  which  a  particular 
defcrlptlon  will  be  given  in  the  fecoml  part. 

Horace,  iii  a  weU-known  verfej  has  been  fuppofed  to 
y  2  declare 
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declare  the  end  oi  poetry  to  be  twofold,  to  pleafe,  ofi-  to 
^"^j"''  ■  inftrua  : 

j^ut  pro^ije  vo/unt,  aul  delcBare  poetie. 

But  Dr  Seattle  *  maintains,  that  the  ultimate  end  of 
this  art  is  to  pleafe  :  iuibni^tion  being  only  one  of  tiie 
means  (and  not  alwaya  a  necefl'aiy  one)  by  which  that 
ultinoate  end  is  to  be  aecompliflietl.  The  pafTage  rightly 
undei"ftood,  he  obferves,  will  not  appear  to  contain  any 
thing  inconfilt^nt  with  this  doftrine.  The  author  is 
tliere  ftating  a  comparifon  between  the  Greek  and  'Ro- 
man writers,  with,  a  view  to  the  poetry  of  the  ftage  ;.,aBd, 
after  commending  the  former  for  their  correftnefs,  and 
for  the  liberal  fpirit  wherewith  they  conduced  thdr 
literary  labours,  and  blaming  his.  countrymen  for  their 
inaccuracy  and  avance,  he  proceeds  thus  :  "  The  endk 
propofed  by  our  dramatic  poets  (/or  by  poets  in  ge- 
neral) are,  to  pleafe,  to  inftru^l,  or  to  do  botlu.  When. 
inftru<ftion  is  your  aim,  let  your  moral  fentences  be 
exprefled  with  brevity,  tl^ak  they  may  be  readily  un» 
derftood,  and  long  remen4bered :  where  you  mean  to 
pleafe,  let  yaur  fiftions  be  eonformable  to  truth,  or 
probability.  The  cider  part  of  your  audience  {or 
readers)  have  no  refifh  for  poems  that  giw  pleafure  only 
without  inftruftum-y  nor  the  younger  for  faeh  writinga; 
as  give  inftruftion  without  pleafure.  Me  only  can:  fe- 
cure  the  univerfal  fuffnage  in  his  favour,  who  bknds 
thiC  ufeful  with  the  J^reeabl'e,,  and  delights  at  the  fame 
time  that  he  inftru^fe  the  reader.  Sueh  are  the  works 
that  bring  money  to  the  bookfeBer,  that  pafs  into  fo^ 
reign  countries,  and  perpetuate  the  author's  name 
through,  a:  long  fucceflion  of  ages  f  j' — Now,  what  is 
the  meaniflg  of  all  this?  Wkat,  but  that  to  the  perfeaion 
of  dramatic  poetry  (or,,  if  you  pleafe,  of  poetry  in  ge- 
neral) both  found  morals  Mid  beautiful  fiftion  are  re- 
quifite  I  But  Horace  never  meant  to  fay,,  that  Sifti-uo- 
tion,  as  weU  as  pleafure,  is  iieceffary  to  give  to  any 
compofition  the  poetical  rharaSer  ;  or  be  would  not  in 
another  place  have  celebrated  with  fo  much  a£Fe(5tion 
and  rapture  the  melting  iliains  of  Sappho,  and  the 
playful  genius  of  Anacreon  |, — two  authors  tranfcenw 
dently  fvveet,  but  not  remarkably  mftru^live.  We  are 
fure,  that  pathos,  and  harmony,  and  elevated  language,, 
were,  in  Horace's  opinion,  effential  to  poetry  §  j  and 
©f  thefe  decorations  nobody  will  affirm  that  inftruAion 
is.  the  end,  who  confiders  that  tiie  moftt  inftnuSkive  books 
in  the  world  are  written  in  plain  profe. 

In  fihort,.  our  author  has  endeavoured  by  many  inge- 
nious arguments  and  illuftrations  to  eftablifh  it  as  a 
truth  in  criticifm,  that  the  end  of  poetry  is  to  pleafe. 
Verfes,  if  plcafing^  may  be  poetical,  though  they  con- 
■vey  little  or  no  inftruftion  ;  but  verfes,  whofe  fole  me- 
rit it  is  that  they  convey  inftruftion,  are  nat  poeti- 
cal. Inftruftion,  however,  he  admits,  efpecially  in 
jpoema  of  length,  is  nepeffary  to  their  perfeSlon^  be- 
caufe  they  would  not  be  perfettl^  agreeable  without  it. 
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Poetical 
invention 


Sect.  II.    Of  the  Standard  of  Poetical  Inveri' 
tion. 


HoMER*s  beautiftil  defcrif-tlon  of  the  heavens  and 

   earth,  as  they  appear  in  a  calm  evening  by  the  light  of 

to  be  rejju-       moon  and  itars^  concludes  with  this  circumftance, 
^*';//W,b.8.  *'  And  the  heart  of  the  fliepherd  is  glad  Madame 
Dacier,  from  the  turn  fhe  gives  to  the  paffage  in  her 
verlion,  feems  to  tirink,  and  Pope,  in  order  perhaps  to 


make  out  his-  couplet,,  irifinuateSy  diat  ttie  gladnefs  of  Of 
the  (hepherd  is  ovpJng  to  his  fenfe  of. the  utility  of  thofe  '"'*"«^<^ 
luc^Iiiarles.    And'.  t;iM's  may  in  part  be  the  cafe  :  but  """v^ 
this  iinot  in  Hojner-j- nor  is  it  a  neceilary  confideration. 
It  is  tnije,-that,  ia  conta-nplatiiig  the  material  univerfe, 
they  who  difoemi  the  catifes  and  effefts  of  things  mull 
be  more  Tapturoufly  entertained  than  thofe  who  perceive  Brattle't 
nothing  but  fliapc  and  fize,  colour  and  motion.  Yet, 
in  tho  mere  oaitfide  o(  Nature's  work,  there  is  a  fplendor 'j^*^*  '*• 
and  a  magnificence  to  which  even  untutored  minds  can- 
not attend  without  great  delight. 

Not  that  all  peafants  or  all  philofophers-  are  equally 
fufceptible  of  thefe  charming  unpreflions.  It  is  ftrange 
to  obferve  die  caUoufnefs  of  fame  men,  before  whom  all 
tlie  glories>of  hctrven  and  earth  pafs  ih  daily  fucceflion, 
without  touching  their  hearts,  elevating  their  fancy,  or 
leaving  any  durable  remembrance.  Even  of  thofe  whd 
pretendvto  fenfibility,  hewmany  are  there  to  whom  the 
luftre  of  the  rifaig  or  fetting  fun;  the  fparkling  concave 
of  the  midnight-fky ;  the  mountain-foreft  toffing  and 
roaring  to  the  ftorm,  or  warbling  with  all  the  melodies 
of  a.  fummer-evening  ;  the  fweet. interchange  of  hill  and' 
dale,,  fluwle  and  funfhine,  grove,  lawn,  and 'water,  which 
an  extenfive  landfcape  offers  to  the  view  ;  the  fcenrery 
of  the  ocean,  fo  I6vdj»>,  fo  majeftic,  and  fo  tremendous* 
«cd  the  many  pleafing  varieties  of  the  mnimal  and  vege- 
table kingdoms,  could  never  afford  fo -much  real  fatisfac^ 
tion,  as  the^fteams  and  rtoife  of  a  baiferoom,  the  infipid 
fiddling  and  fqueaking  of  an.  opera,  or  the  vexations  and* 
wranglings  of  a  cardii^taUe  I 

But  fome  minds  there  are  of  a  different  make  ;  who,^ 
even  in  the  early  part  of  Ufe,  receive  from  the  contem- 
plation of  Nature  a  fpecies  of  delight  which  they  would 
hardly  exchange  for  any  other,  and.  who,,  as  avarice  and' 
ambition  are  not  the:  infirmities  of  that  period,  wouId>^ 
yvitli.  equal  fincerity  aod  rapture,  exclaim', 

I,  care  not,  Fortune,  what  you  me  deny  f 
You  cannot  rob  me  of  frea  Nature's  grace  ;, 
You  cannot  fhut  the  windows  of  the  (ky, 
Through  which  Aurora  Ihows  her  bright'ning face;. 
You  cannot  bar  my  conltant  feet  to  trace 
The  woods-  and  lawns  by  living  ftream  at  eve. 

Cajlle  of  IndolenUi 

SuGh«  mimfe  have  always  in  tliem  the  feeds  of  true  tafte, 
and  frequently  of  imitative  genius.  At.  leaft,  though 
their  enthufiaftie  or  vifionary  turn  of  mind  (as  the  man 
of  the  world  would  call  it)  fhould  not  always  incline 
them  to  praftife  poetry  or  painting,  we  neednot  fcrupie 
to  affirm,  that  without  fome  portion,  of  tliia  enthufiafin 
no  perfon  ever  becarA  a  true  poet  or  painter.  For  he 
who  would  imitate  the  works  of  nature,  muft  firft  ac- 
curately obferve  them  ;  and  accurate  obfervation  is  to 
be  expe<Sjed  from  thefe  only  who  take  great  pleafure 
in  it. 

To  a  mind  thus  difpofcd  no  part  of  creation  is  indif- 
ferent. In  the  crowded  city  and  howling  wUdemefs  j 
in  the  cultivated  province  and  folitary  ifle ;  in.  the 
flowery  lawn  and  craggy  mountain  ;  in  the  murmur  of 
the  rivulet  and  in  the  uproar  of  the  ocean  ;  in  tlic  ra* 
diance  of  fummer  and  gk>om  of  winter  ;  in  the  thunder 
of  heaven  and  in  the  whifper  of  the  breeze  ;  he  fliU 
finds,  fomething  to  rouze  or  to  foothe  his  imagination* 
to  draw  forth  his  affections,  or  to  employ  his  under- 
flanding.    And  £com  every  mental,  energy  tliat  is  not 

attended 
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:  attended  wltfi  pain,  an<f  even  from  fome  ©f  thofe  that 
are,  as  moderate  terror  and  pity,  a  found  mind  derives 
fatisfa£lion;  exercife  being  e«{ually  neceflary  to  the  body 
and  the  foul,  and-  to  both,  equally  produftive  of  health 
and  pkafure- 

This  happy  fenfibility  to  the  beauties  of  nature  ffiould 
be  cherifhed  in  young  perfons.  It  engages  them  to 
contemplate  the  Creator  in  his  wonderful  works;  it  pu- 
rifies and  harmonizes  the  foul,  and  prepares  it  for  moral 
and  intelle<Slual  difcipline  f  it  fiipplies  an  endiefs  fouree 
ef  amuftment ;  it  contributes  even  to  bodily  health  : 
and,  as  a  ftrifl  analogy  fubfiils  between  material  and  mo- 
ral beauty,  it  leads  the  heart  by  an  eafy  tranfition  from 
"the  one  to  the  other  ;  and  thut  recommends  virtue  for 
its  tranfcendant  Invelinefs,  and  makes  vice  appear  the 
x^jcft  of  contempt  and  abomination.  An  intimate  ac- 
^iljantiHice  with  the  beft  defcriptive  poets,  Spenfer,  Mil- 
ton, and  Thomfon,  but  above  all  with  the  divine  Geor- 
gic,  joined  to  fome  praAIce  in  the  art  of  drawing,  will 
^promote  this  amiable  fenfibility  in  early  years  :  for  then 
iftie  face  of  nature  has  novelty  fuperadded  to  its  other 
charms,  the  paflions  are  not  pre-engaged,  the  heart 
j  is  free  from  care,  and  the  imagination  vrarm  and  ro- 
L  xnantoc. 

^  But  not  to  infift  longer  on  thofe  ardent  emotions  that 

jard  of  are  peculiar  to  the  enthufiaftic  difeiple  of  nature,  may  it 
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not  be  alivjTned  of  all  men,  without  exeeptiony  or  at 
leull  of  all  the  enlightened  part  of  mankind,  that  they 
jffc  gratified  by  the  contemplation  of  things  natural,  as 
oppofed  to  unnatural  ?  Monftrous  fights  pleafe  but  for 
a.m»ment,  if  they  pkafe  at  all ;  for  they  derive  their 
diitrm  fron^  the  beholder's  amazement,  which  is  quickly, 
over.  We  read  indeed  ©f  a  ra&n  of  rank  in  Sicily  *, 
who  choofes  to  adorn  his  viHa  ivith  pictures  and  ftatues 
of  molt  unnatural  deformity :  but  it  is  a  fingular  in, 
ftance  ;  and  one  would  not  be  much,  more  furprifed  to 
hear  of  a  perfon  living  without  food,  or  gro^'  ing  fat  by: 
ifce  ufe  of  poifioni  To  iay  of  any  thing,  that  it  is 
contrary  to  nnturcy  denotes  cenfure  and  dilguft  en  thsv 
part  of  the  fpeaker  ;  as  the  epithet  nrt/arrt/  intimates-an 
agreeable  quality,  and  feems  for  tlie  moft  part  to  imply, 
that  a  thing  is  as  it  ought  to  be,  fuitable  to%our  own 
tafte,  and  congenial  with  our  own  conftitution.-  Think, 
with  wkat  fentiments  we  (hould  perufe  a  poem,  in  which 
jiature  was  totally  mifreprefented,  and  pnnviples  of 
thought,  and  of  operation  fiippofed  to  take  place,  re- 
pugnant to  every  thing  we  had  fecn  or  heard  of : — in 
v?hich,  for  example,  avarice  and  coldnefs  were  afcribed 
to  youth,  and  prodigality  and  pafl?on?.te  attachment  to 
fhe  old ;  in  which  itieh  were  made  to  aft  at  random, 
fometimes  according  to  charafter,  and  fometiiries  con- 
trary to  it ;  in  which  cruelty  and  envy  were  produftive 
of  love,  and  beneficence  and  kind  afFeftion  of  hatred  ; 
in  which  beauty  was  invariably  the  object  of  difiike,  and 
uglinefs  of  defire  in-  which  fociety  was  rendered  happy 
by  atheifm  and  the  promifeuoua.  perpetration  of  crimes, 
and  juftice  and  fortitude  were  held  in  univerfal  aontempt. 
Or  think,  hov/  we  ftiould  rehfh  a  painting,  where  no 
regard  was  had  to  the  proportions,  colours,  or  any  of 
the  phyfical  laws,  of  Nature: — where  the  ears  and  eyes 
of  animals  were  placed  in  their  (houlders  j,.  where  the 
flcy  was  green  and  the  grafs  crimfon  j  where  trees  grew 
with  their  branches  in  the  earth  and  their  roots  in  the 
airi  wheif  men  were  fcen  fighting  after  their  heads  were 
cut  off,  Ihips  failing  on  the  land-.  lions  entaug;]ied-in  cob- 
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webs,  {hcep  preying  on  dead  carcafes,  fifties  fportlng  In  ^{ 
the  woods,  and  e^cphant3  walking  on  the  fca.    Could  "'^^"^'""l 
fuch  figures  and  combinationis  give  pleafure,  or  merit  the 
appellattott  of  fublime  or  beautiful  ?  Should  we  hefitate 
to  pronoun€e  their  author  mad?  And  are  the  abfurdities  , 
of  medflien  proper  fubjefts  t- ither  of  amufement  or  of  imi- 
tation to  reafooable  beings  ? 

Let  it  be  remarked,  too,  that  though  we  diftinguifh- 
our  internal  powers  by  diiferent  names,  becaufe  other- 
wife  we  could  not  fpeak  of  them  fo  as  to  be  underltood, 
they  are  ail  but  fo  many  energies  of  the  fame  individual 
raind  ;  and  therefore  it  is  not  to  be  fuppofed,  that  what 
contradi<Els  any  one  leading  faculty  fhould  yield  permar 
nent  delight  to  the  rett^  That  cannot  be  agreeable  to  ■ 
reafon,  which  confcience  difapproves;  nor  can  that  gra- 
tify imagination,  which  Is  repugnant  to  reafon  Be- 

fides,  belief  and  acquiefcence  of  mind  are  pleafant,  as 
ditlrull  and  dilbellef  are  painful :  and  therefore,  that 
on\^  can  give  folld.  and  general  fatisfadtion,  which  has 
fomething  of  platiiibillty  m  it }  fomething  which  we 
conceive  it  polTible  for  a  rational  being  to  believe.  But 
no  rational  being  can  acquiefce  in  what  is  obvioufly  con- 
trary to  nature,  or  implies  palpable  abfurdity. 

Poetry,  therefore,  and  indeed  every  art  whofe  end  ta 
to  pTeafe,  muft_be  natural ;  and  if  fo,.  muft  exhibit  real 
matter  of  faA,  or  fomething  like  it ;  that  is,  in  other 
words,,  maft  be  either  According  to  truth  or  according 
to  'verifimilitude.  • 

And  tho^  every  part  of  the  material  univerfe  abounds 
in .  objects  of  pleafura^jle  contemplation,  yet  nothing  in 
nature  fo  powerfully  touches  our  hearts,  or  gives  fo  great 
variety  of  exereiffr  to  our  moral  and  inteUeftual  facul- 
ties, as  man.  Human- affairs  and  human  feelings  arc 
univerfally  intereftlng.  There  are  many  whw  have  no- 
great  reUfli  for  the  poetry  that  delineates  only  irrational 
or  inanimate  beings ;  but  to-  that  which  exhibits  the 
fortunee,  the  chara^Wrs,  and  the  conduft  of  men,  there- 
is- hardly  any  perfon  who  does  not  liilen  with  fympathy 
and  delight.  And  hence,  to  imitate  human  adlon,  U 
confidered  by  Ariftotk  as  effential  to  this  art;  and  mult 
be  allowed  to  be  effential  to  the  moll  pleafing  and  moft 
inftru<Stive  part  of  it.  Epic  and  Dramatic  compofition,. 
.  Mere  defcnptions,  however  beautiful,  and  moral  reflec- 
tion*,^ however  jtift,  become  tirefome,  where  our  paffione 
jtte  not:oecafionally  awakened  by  fome  event  that  con- 
cerns our  fellow-men.  Do  not  aU  readers  of  tafte  re- 
ceive peculiar  pleafure  from  thole  little  talcs  or  epifodes  - 
with  which  Thomfoii's  defcriptive  poem  on  the  Seafons 
is  here  and  there  enlivened  i  and  aie  they  not  fenfible» 
that  the  thunder-ftorm  would  not  have  been  half  fo  in* 
terefting  without  the  tale  of  the  two  lovers  (Suntm.  v„ 
1 1 7 1 )  ;  nor  the  harveft-fcene,  without  that  of  Palemon 
and  Lavinia  fjut.w.  i'j'j.'l',  nor  the  driving  frtows,. 
without  that  exquifite  pi^ure  of  a  man  perlfhing  among 
them  ( IVinter,  v.  276.)  ?  It  is  much  tto  be  regretted,, 
that  Young  did  not  employ  the  fame  artifice  to  animate 
his  Night -Thoughts.  Sentiments  and  defcrlptlons  may 
be  regarded  as  the  pilafters,  carvings,  gildings,  and 
other  decorations  of  the  poetical  fabric :  but  human  ac- 
tions are  the  columns  and  the  rafters  that  give  It  lia- 
bility and  elevation.  Or,  changing  the  metaphor,  we 
nriay  confider  thefe  as  the  foul  which  informs  the  lovely: 
frame  ;  while  thofe  are  httle  more  than  the  ornaments 
of  the  body. 

Wh«ther  the  pleafure  we  take  In  things  natural,  zn^' 
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our  dilllkc  to  Wiiatfs  the  reverfe,  be  the  effect  of  hab)t 
or  of  conrtitutiou,  is  not  a  matei-ial  inquiry.  There  is 
nothing  abfurd  in  fuppofing,  that  between  the  .foul,  in 
its  hdl  formation,  and  the  rcll  of  nature,  a  mutual  har- 
mony and  fympathy  may  have  been  ellabhfhed,  which 
experience  may  indeed  confirm,  hut  no  perverfe  habits 
could  entirely  fubdue.  As  no  fort  of  education  could 
make  man  believe  the  contraiy  of  a  felf-evident  axiom, 
or  reconcile  him  to  a  life  of  perfect  folitude  ;  fo  we 
fliould  imagme,  that  our  love  of  nature  and  regularity 
might  ilill  remain  with  us  in  fome  degree,  though  we 
ha:d  been  born  and  bred  in  the  Sicihan  villa  above- 
mentioned,  and  never  heard  any  thing  applauded  but 
what  defcrved  cenfurc,  nor  cenfured  but  what  merited 
applaufe.  Yet  habit  muft  be  allowed  to  have  a  power- 
ful influence  over  the  fentiments  and  feelings  of  man- 
kind :  for  obje£ls  to  which  we  have  been  long  accuf- 
tomed,  we  are  apt  to  contraft  a  fondnefs  :  we  conceive 
them  readily,  and  contanplate  them  with  pleafure  ;  nor 
do  we  quit  our  old  traftfi  of  fpeculation  or  pradlice  with- 
out reluctance  and  pain.  Hence  in  part  arifes  our  at- 
tnehment  to  our  own  profeffions,  our  old  acquaintance, 
our  native  foil,  our  homes,  and  to  the  very  hills,  ftreams, 
;md  rocks  in  our  neighbourhood.  It  would  therefore 
be  llrange,  if  man,  accuttomed  as  he  is  from  his  earliell 
days  to  the  regularity  of  nature,  did  not  contract  a  liking 
to  her  productions  and  principles  of  operation. 

Yet  we  neither  expeft  nor  defire,  that  eveiy  human 
invention,  where  the  end  is  only  to  pleafe,  fliould  be  an 
exaCt  tranfcnpt_of  real  exiftence.  It  is  enough,  that  the 
mind  acquiefce  in  it  as  probable  or  plaufible,  or  fuch  as 
we  think  might  happen  without  any  dire£{  oppofition  to 
the  laws  of  nature: — Or,  tofpeak  more  accurately,  it  is 
enough  that  it  be  confident,  either,  firft,  with  general 
experience  ;  or,  fecondly,  with  popular  opinion  ;  or, 
thirdly,  that  it  be  confiftent  with  itfelf,  and  connefted 
with  probable  circumftances. 

Firft:  If  a  human  invention  be  confiftent  with  genera/ 
experience,  we  acquiefce  in  it  as  fufficiently  probable. 
Fdrticuiar  experiences,  however,  there  may  be,  fo  un- 
common, and  fo  little  expedted,  that  we  fliould  not  ad- 
mit their  probability,  if  we  did  not  know  them  to  be 
true.  No  man  of  fenfe  believes,  that  he  has  any  likeli- 
hood of  being  enriched  by  the  difcovery  of  hidden  trea- 
fure  ;  or  thinks  it  probable,  on  purchafing  a  lottery- 
ticket,  that  he  fliall  gain  the  fii'ft  prize  :  and  yet  great 
wealth  ha^  aftually  been  acquired  by  fuch  good  fortune. 
JBut  we  fliould  look  upon  thefe  as  poor  expedients  in  a 
play  or  romance  for  bringing  about  a  happy  cataitrophe. 
We  expeft  that  fiction  fliould  be  more  confonant  to  the 
general  tenor  of  human  affairs  ;  in  a  word,  that  not  pof- 
fibility,  but  probability,  fliould  be  the  ftandard  of  poeti- 
cal invention. 

Secondly  :  Fiction  is  admitted  as  conforiftable  to  this 
fl;andard,  when  it  accords  with  received  opinions.  Thefe 
may  be  erroneous,  but  are  not  often  apparently  repug- 
nant to  nature.  On  this  account,  and  becaufe  they  are 
familiar  to  us  from  our  infancy,  the  mind  readily  ac- 
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quK-fces  in  them,  or  at  lead  yields  them  that  (Jegree  of  O 
credit  which  is  neceflary  to  render  thempleaflng:  hence  '"'^'^^ 
the  fiu'ries,  ghol^.s,  and  witches  of  Shakefpeare,  are  ad- 
mitted  as  probable  beings  ;. and  angels  obtain  a  place  in 
religious  piftures  though  we  know  that  they  do  not 
now  appear  in  the  fcenery  of  real  Wit.    A  poet  who 
fliould  at  thie  day  make  the  whole  action  of  his  tragedy 
depend  upon  enchantment,  and  produce  the  chief  events 
by  the  affillance  of  fuperaatural  agents,  would  indeed  be 
cenfurcd  as  tranfgrefling  the  bounds  of  probability,  be 
baniflied  from  the  theatre  to  the  nurfery,  and  con- 
demned to  write  fairy  tales  inftead  of  tragedies.  But 
Shakefpeare  was  in  no  danger  of  fuch  cenfures  :  In  his 
days  the  doclirine  of  witchcraft  was  eftabliflicd  both  by 
law  and  by  the  fafliion  ;  and  it  was  not  only  unpolite, 
but  criminal,  to  doubt  it.    Now  indeed  it  is  admitted 
only  by  the  vulgar ;  but  it  does  not  therefore  follbvv 
that  an  old  poem  built  upon  it  fliould  not  be  acceptable 
to  the  learned  themfelves.    When  a  popular  opinion  has 
long  been  exploded,  and  has  become  repugnant  to  phi- 
lofophical  belief,  the  fiftlons  built  upon  it  are  fl:ill  a4- 
rnltted  as  natural,  both  becaufe  we  all  remember  to  have 
liftened  to  them  in  childhood  with  fome  degree  of  cre- 
dit, and  becaufe  we  know  that  they  were  accounted  na- 
tural by  the  people  to  whom  they  were  lirft  addrefled  ; 
whofe  fentiments  and  views  of  things  we  are  willing  to 
adopt,  wlien,  by  the  power  of  pleafing  dcfcription,  we 
are  introduced  into  their  fcenes,  and  made  acquainted 
with  their  manners.    Hence  we  admit  the  theology  of 
the  ancient  poets,  their  Elyfium  and  Tartarus,  Scylla 
and  Charybdis,  Cyclops  and  Circe,  and  the  reft  of  thofe 
"  beautiful  wonders"  (as  Horace  calls  them)  which 
were  believed  in  the  heroic  ages  ;  as  well  as  the  demons 
and  enchantments  of  Taflb,  which  may  be  fuppofed  to 
have  obtained  no  fmall  degree  of  credit  among  the  Ita- 
lians of  the  1 6th  century,  and  are  fuitable  enough  to 
the.;iotions  that  prevailed  univerfally  in  Europe  not  long 
before  (a)._  In  ftidt,  when  poetry  is  in  other  refpedts 
true,  when  it  gives  an  accurate  difplay  of  thofe  parts  of 
nature  about  which  we  know  that  men  in  all  ages  muft 
have  entertained  the  fame  opinion,  namely,  thofe  appear- 
ances in  the  viflble  creation,  and  thofe  feelings  and  work- 
ings of  the  human  mind,  which  are  obvious  to  all  man- 
kind ; — when  poetry  is  thus  far  according  to  nature,  we 
are  very  wilhng  to  be  indulgent  to  what  is  fidtitious  in 
it,  and  to  grant  a  temporary  allowance  to  any  fyftera  of 
fable  \\  hich  the  author  pleafes  to  adopt ;  provided  that 
he  lay  the  fcene  in  a  diftant  country,  or  fix  the  date  to 
a  remote  period.    This  is  no  unreafonable  piece  of  com- 
plaifance  ;  vve  ow%  it  both  to  the  poet  and  to  ourfelves; 
for  without  it  we  fliould  neither  form  a  right  eftimate  of 
his  genius,  nor  receive  from  his  works  that  pleafure 
which  they  were  intended  to  impart.    Let  him,  how- 
ever, take  care,  that  his  fyftem  of  fable  be  fuch  as  his 
countrymen  and  cotcmporaries  (to  whom  his  work  is 
immediately  addrefled)  might  be  fuppofed  capable  of 
yielding  their  aflent  to  5  tor  othenvife  we  fliould  not 
beheve  him  to  be  in  earneft  :  and  let  him  conned  it  as 

much 


(a)  In  the  14th  century,  the  conimon  people  of  Italy  beheved,  that  the  poet  Dante  went  down  to  hell ;  that 
the  hijetno  was  a  true  account  of  what  he  faw  there  ;  and  that  his  fallow  complexion,  and  ftunted  beard  (which 
feemed  by  its  growth  und  colour  to  have  been  too  near  the  fire), -were  the  confequence  of  his  pafling  fo  much  of 
iiis  time  in  that  hot  and  fmoky  region.    See  V'tcende  della  l/Ueratifra  4el  Sig.  C,  JJenina,  cap.  4. 


T. 


;iit 
tlclf. 


iter 
ility 
re  in 
tnds 

y 


P     O  E 

much  as  he  can  with  probable  circumftances,  and  make 
it  appear  in  a  feries  of  events  confident  with  itfelf. 

For  (thirdly)  if  this  be  the  cafe,  we  fhall  admit  his 
ftory  as  probable,  or  at  lealt  as  natural,  and  confequently 
be  interefted  in  it,  even  though  it  be  not  warranted  by 
general  experience,  and  derive  but  {lender  authority  from 
popular  opinion.  Calyban,  in  the  Tcmpeft,  would  have 
ftiocked  the  mind  as  an  improbability,  if  we  had  not  been 
made  acquainted  with  his  origin,  and  feen  his  charadler 
difplayed  in  a  feries  of  confiftent  behaviour.  But  when 
we  are  told  that  he  fprung  from  a  witch  and  a  demon,  a 
connexion  hot  contrary  to  the  laws  of  nature,  as  they 
were  underftood  in  Shakefpeare's  time,  and  find  his 
manners  conformable  to  his  defcent,  we  are  eafily  recon- 
ciled to  the  ficlion.  In  the  fame  fenfe,  the  Lilliputians 
of  Swift  may  pafs  for  probable  beings  ;  not  fo  much  be- 
caufe  we  know  that  a  behef  in  pigmies  was  once  current 
in  the  world  (for  the  true  ancient  pigmy  was  at  leaft 
thrice  as  tali  as  thofe  whom  Gulliver  vifited),  but  be- 
caufe  we  find  that  every  circxmiftance  relating  to  them 
accords  with  itfelf,  and  with  their  fuppofed  charafter. 
It  is  not  the  fize  of  the  people  only  that  is  diminutive ; 
their  country,  feas,  ftiips,  and  towns,  are  all  in  exa^l 
proportion  ;  their  theological  and  political  principles, 
their  paffions,  manners,  cuftoms,  and  all  the  parts  of 
their  conduft,  betray  a  levity  and  llttlenefs  perfedlly 
fuitable  ;  and  fo  fimple  is  the  whole  narration,  and  ap- 
parently fo  artlefs  and  fincere,  that  we  fhould  not  much 
wonder  if  it  had  impofed  (as  we  have  been  told  it  has) 
upon  fome  perfons  of  no  contemptible  underftanding. 
The  fame  degree  of  credit  may  perhaps  for  the  fame  rea- 
fons  be  due  to  his  giants.  But  when  he  grounds  his 
narrative  upon  a  contradiftion  t©  nature  ;  when  he  prc- 
fents  us  with  rational  brutes,  and  irrational  men  }  when 
he  tells  us  of  horfes  building  houfes  for  habitation,  milk- 
ing cows  for  food,  riding  in  carriages,  and  holding  con- 
verfations  on  the  laws  and  poUtics  of  Europe  ;  not  all 
his  genius  (and  he  there  exerts  it  to  the  utmoft)  is  able 
to  reconcile  us  to  fo  monilrous  a  fiftion  :  we  may  fmile 
at  fome  of  his  abfurd  exaggerations  ;  we  may  be  pleafed 
with  the  energy  of  ftyle,  and  accui-acy  of  defcription, 
in  particular  places;  and  a  malevolent  heart  may  triumph 
in  the  fatire  ;  but  we  can  never  relifh  it  as  a  fable,  be- 
caufe  it  is  at  once  unnatural  and  felf-contradi£lory. 
Swift's  judgment  feems  to  have  forfaken  him  on  this  oc- 
cafion  :  he  wallows  in  nallinefs  and  brutality  :  and  the 
general  run  of  his  fatire  is  downright  defamation.  Lu- 
cian's  True  Hijiory  is  a  heap  of  extravagancies  put  to- 
gether without  order  or  unity,  or  any  other  apparent 
-dcfign  than  to  ridicule  the  language  and  manner  erf"  grave 
authors.  His  ravings,  which  have  no  better  right  to 
the  name  of  fable,  than  a  hill  pf  rubbifh  has  to  that  of 
palace,  are  deftitute  of  every  colour  of  plaufibility.  Ani- 
mal trees,  fhips  fading  in  the  Iky^  armies  of  monftrous 
things  travelling  between  the  fun  and  moon  on  a  pave- 
ment of  cobwebs,  rival  nations  of  men  inhabiting  woods, 
and  mountains  in  a  whale's  belly, — are  hker  the  dream? 
of  a  bedlamite  than  the  inventions  of  a  rational  being. 

If  we  were  to  profecute  this  fubjeft  any  fartiier,  it 
would  be  proper  to  remark,  that  in  fome  kinds  of  poe- 
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tical  invention  a  flridler  probability  is  required  than  In  Of 
others  : — that,  for  inftance,  Comedy,  whether  dramatic  ^f^^t^y^,'^ 
or  narrative  (b),  muft  feldom  deviate  from  the  ordinary  _.  ^ 
courfe  of  human  affairs,  becaufe  it  exhibits  the  mimners 
of  real  and  even  of  familiar  life  : —  that  the  tragic  poet, 
becaufe  he  imitates  charafters  more  exalted,  and  gene- 
rally refers  to  events  little  known,  or  long  fince  pait, 
may  be  allowed  a  wider  range;  but  mult  never  attempt^ 
the  mai'vellous  fictions  of  the  epic  mufe,  becaufe  he  ad- 
dreffes  his  work,  not  only  to  the  paffions  and  im^agina- 
tion  of  mankind,  but  alfo  to  their  eyes  and  ears,  which 
are  not  eafily  impofed  on,  and  refufe  to  be  gratified  with 
any  reprefentation  that  does  not  come  very  near  the 
truth  :    that  the  epic  poem  may  claim  ftill  ampler  pri- 
vileges, becaufe  its  fiftions  are  not  fubjcA  to  the  fcru- 
tiny  of  any  outward  fenfe,  and  becaufe  it  conveys  in- 
formation in  regard  both  to  the  higheft  human  charac- 
ters, and  the  moil  important  and  wonderful  events,  arid 
alfo  to  the  affairs  of  unfeen  worlds  and  fuperior  beings. 
Nor  would  it  be  improper  to  obferve,  that  the  feveral 
fpecies  of  comic,  of  tragic,  of  epic  compofition,  are  not 
confined  to  the  fame  degree  of  probability  :  for  that 
farce  may  -be  allowed  to  be  lefs  probable  than  the  regu- 
lar comedy;  the  mafque  than  the  regular  tragedy;  and 
the  mixed  epic,  fuch  as  the  Fairy  Queen,  and  Orlando 
Fui-iofo,  than  the  pure  epopee  of  Homer,  Virgil,  and 
Milton.    But  this  part  of  the  fubjeft  feems  not  to  re- 
quire further  illuftration.    Enough  has  been  faid  to 
fhow,  that  notljing  unnatural  can  pleafe ;  and  that  there-  ^ 
fore  poetry,  whofe  end  is  to  pleafe,  mull  be  according  to 
nature. 

And  if  fo,  it  mull  be  either  according  to  real  na- 
ture, or  according  to  nature  fomewhat  different  from  the 
reality. 

Sect.  III.   ,0f  the  S;0em  of  Nature  exhibited  by 
Poetry. 

To  exhibit  real  nature  is  the  bufinefs  of  the  hiftorian ; 
who,  if  he  were  flriftly  to ,  confine  himfelf  to  his  own 
fphere,  would  never  record  even  the  minuteil  circuni- 
flance  of  any  fpeech,  event,  or  defcription,  which  was  1^5 
not  warranted  by  fulficient  authority.    It  has  been  the  Hifton'ai  s 
language  of  critics  in  every  age,  that  the  hiftorian  ought  ^'^^'^^'^''^j^ 
to  relate  nothing  as  true  which  is  fiilfe  or  dubious,  andj^^'fj^j^j, 
to  conceal  nothing  material  which  he  knows  to  be  true.  xiv\  make 
But  it  is  to  be  doubted  whether  any  writer  of  profane  ilitm 
hiftory  has  ever  been  fo  fcrupulous.    Thucydides  him- 
felf, who  began  his  hiltory  when  that  war  began  which 
he  records,  and  who  fet  down  every  event  foon  after  it 
happened,  according  to  the  moil  authentic  information, 
feems,  however,  to  have  indulged  his  fancy  not  a  little 
in  his  harangues  and  defcrlptions,  particularly  that  of 
the  plague  of  Athens :  and  the  fame  thing  has  been 
praftifed,  with  greater  latitude,  by  Livy  and  Tacitus, 
and  more  or  lefs  by  all  the  b-eft  hiftorians  both  ancient 
and  modern.    Nor  are  they  to  be  blamed  for  it.  By 
thefe  improved  or  invented  fpeeches,  and  by  the  height- 
enings  thus  given  to  their  defcrlptions,  their  work  be- 
comes more  intereiling,  and  more  ufeful ;  nobody  is  de- 
ceive d. 


(b)  Fielding's  Tom  Jones,  Amelia,  and  J  of eph  Andrews,  are  examples  of  what  may  be  called  the  Efic  or  Nat^ 
rative  Comedy ^  or  more  properly  perhaps  the  Comic  Epopee. 
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Of  -delved,  an5  hiftorlcai  trudi  I3  not  materially  afFe<i^ed.  A 
Isanire  in  n^gjjJmT^  however,  to  be  obferved  in  this,  as  ip  other 
y  ^  /'  things.  When  the  hiftorian  lengthens  a  defcription  in- 
to a  detail  of  ftdHtious  events,  as  Voltaire  has  done  in 
his  account  of  the  battle  of  Fontenoy,  he  lofes  his  -cre- 
dit with  us,  by  raifing  a  fufpicion  that  he  is  mere  in- 
tent upon  a  pretty  Itory  than  upon  the  truth.  -And 
we  are  difgufted  with  his  infuicerity,  when,  in  defiance 
€ven  of  verifimilitude,  he  puts  long  eliiborate  orations  in 
the  mouth  of  thofe,  ef  whom  we  know,  ekher  from  the 
circumftances  that  they  Coi^d  not,  or  from  more  authen- 
tic records  that  they  did  not,  make  any  fuch  orations  ; 
as  Dionyfius  of  HalicarnafTtis  has  done  in  the  (Safe  at 
Volumnia  haranguing  her  fou  -Gofiolanus,  and  Havius 
Jofephus  in  tl^t  of  Judah  addreffing  iiis  brother  as 
■viceroy  of  Egypt.  Frot*!  what  thefe  hiftorians  relate, 
one  would  conjedtire  that  the  Roman  matron  had  llu- 
died  at  Athens  under  fome  long-winded  rhetorician,  and 
that  the  Jewifh  patriarch  mufl.  have  been  one  of  the 
moft  flowery  orators  of  antiquity.  B^^t  the  fiftitious 
part  of  hillor)',  or  of  ftor)*-telling,  ought  never  to  take 
up  much  room ;  and  rr^uft  be  highly  blameaUe  when  it 
Itads  into  any  miftake  either  of  fafts  or  of  charafters. 

Now,  why  do  hiftorians  take  the  liberty  to  embellifli 
their  works  in  this  manner  i  One  rcafon,  no  doubt,  is, 
that  they.may  difplay  their  talents  in  oratory  and  narm- 
14  tion::  but  the  chief  reafon,  as  hinted  already,  is,  to  ren- 
In  fome  de-der  their  coihpofition  more  agreeable.  It  would  fecm, 
then,  that  fomething  more  pleafing  than  real  nature,  or 
fomething  wdiich  (hall  add  to  the  pleafing  qualities  of 
real  nature,  may  be  devifed  by  human  fancy.  And  this 
luay  certainly  be  done.  And  this  it  is  the  poet's  bufi- 
nefs  to  do.  And  when  this  is  in  any  degree  done  by 
the  hillorian,  his  narrative  becomes  in  that  degree  poe- 
tical. 

The  poflibility  of  thus  improving  upon  nature  muft 
be  obvious  to  every  one.  When  we  look  at  a  land- 
fcape,  we  can  fancy  a  thoufiuid  additional  embelli'fh- 
ments.  Mountains  loftier  and  more  pifturefque;  rivers 
more  e&pious,  more  limpid,  and  more  beautifully  wind- 
ing ;  fmoother  and  wider  lawns  ^  Valleys  more  richly 
divcrfified  ;  caveros  and  rocks  more  gloomy  and  more 
ftupcndoUs  ;  ruins  more  majellic  ;  buddings  more  mag- 
nificent; oceans  more  varied  with  illands,  more  fpleitdid 
with  (hipping,  or  more  agitated  by  ftonn>  than  any  we 
have  ever  feen — it  is  ealy  far  human  imaginati(*n  to  con- 
ceive. Many  things  in  art  and  nature  exceed  expefta- 
tion  ;  but  nothing  fenfiblc  tranfcends  or  equals  the  ca- 
pacity of  thought — a  ftriking  evidtnce  of  the  dignity 
of  the  human  foul !  The  fir»eil;  woman  in  the  world  ap- 
pears to  ever)-  eye  fiuoeptible  of  iiiiprovement,  except 
perhaps  to  that  of  her  lover.  No  wonder,  then,  if  in 
poetry  events  can  be  exhibited  more  compai£l,  and  of 
Poeis  cm-  i"*^^'^  pleafing  variety,  -than  thofe  delineate^  by  the  hi- 
l>elli[h  11.  -  Itoriau,  and  fcenes  of  inanimate  nature  more  dreadful  or 
turc  itfcif,  more  lovely,  and  human  charaAers  more  fublime  and 
:more  exquifite,  both  in  good  and  evil.  Yet  Hill  let 
nature  fupi>ly  the  ground-woik  and  TftatCrials,  as  well  as 
the  itandard,  of  peetlcal  fiftion.  The  tnoft  expert  paint- 
,ers  ufe  a  layman,  or  other  vilible  figure,  to  iire^  their 
hand  and  regidate  their  fancy.  Homer  himfelf  founds 
his  two  poems  on  authentic  tradition  ;  and  tragic  as 
well  as  epic  poets  have  followed  the  example.  The 
writers  of  romance,  too,  are  ambitious  to  interweave  true 
^adventures  vvitli  their  fables  ;  aud  when  it  can  be  conve- 
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niently  done,  to  take  the  outlines  of  their  plan  from  ( 
real  life.    Thus  the  tale  of  Robinfon  Crufoe  is  founded  ^-^'^ 
on  an  incident  that  aftually  befel  one  Alexander  Sel- 
kirk,  a  lea-faring  man,  who  lived  feveral  years  alone  in      '  ^ 
the  ifiand  of  Juan  Fernandes :  Smollet  is  thought  to 
"have  give(i  us  feveral  of  his  dWn  adventures  in  the  hif- 
tory  of  Roderic  Random  :  and  the  chief  chara£lers  in 
Tom  Jones,  Jofeph  Andrews,  and  Pamela,  are  faid  to 
have  been  copied  from  real  originals.    Dramatic  co- 
medy, indeed,  is  for  the  moft  part  purely  ffdlitious;  for 
if  it  were  to  exhibit  real  events  as  well  as  prelent  man- 
ners, it  wolild  become  too  perfonal  to  be  endured  l»y  a 
well-bred  audience,   and  degeneriTte   into  dovv^nright 
abufe  ;  which  appears  to  have  been  the  Cafe  with  the 
old  comedy  of  the  Greeks  *.    But  in  general,  hints  ta-  *  C(| 
ken  from  real  exiftence  will  be  found  to  give  no  little 
grace  and  ftability  to  fidlon,  even  in  the  mofl  fanciful  * 
poems.  Thofe  hints,  however,  may  be  improved  by  the  I^T"/" 
poet's  inmgirtation,  and  fet  o^T  with  eveiy  probable  verf  a 
ornament  that  can  be  dcvifed,  confiftently  with  the  de-185. 
fign  and  genius  of  the  work  ;  or,  in  other  words,  with 
the  fympathies  that  the  poet  means  to  awaken  in  the 
mind  of  his  reader.    For  mere  poetical  ornament,  when 
it  fails  to  intereft  the  affedlions,^  not  only  ufelefs, 
but  improper ;  all  true  pt)etry  ]3eing  addrefFed  to  the 
heart,  and  intended  -to  give  pleafure  by  raifing  or  footh- 
ing  the  paflions  \ — ^^the  only  effeclual  way  of  pleafing  a 
rational  and  moral  creattite.    And  therefore  we  would 
take  Horace's  maxim  to  be  Univ^rfai  in  poetry  .•  "  Non 
fatis  ejl^  pulchra  fffe  poemata dulcia  funto  :"  "  It  is  not 
enough  that  poems  be  beautiful";  let  them  alfo  be  afeS- 
ing        F'or  that  this  is  the  meaning  of  the  word  dulcia 
iu  this  place,  is  admitted  by  the         interpreters,  and 
is  indeed  evident  from  the  contexft  f .  f  Hor 

That  the  fentiment*  and  feelings  of  percipient  beings,  ' 
when  exprefl'ed  in  poetry,  fhould  call  forth  our  afFec- 
tions,  is  natural  enough  \  bttt  -can  defcriptions  of  inani-  And  i 
mate  things  alfo  be  made  affefting  ?  ceHidinly  they  can  :  fcribe 
and  the  more  they  alfeA,  the  more  they  plesfe  us,  andf^^"  ' 
the  more  poetical  we  allow  them  to  be.    Virgil's  Geor- 
gic  is  a  noble  fpecimen  (and  indeed  the  noble il  in  tke^J 
world)  of  this  fort  of  poetry.    His.  admiration  of  ex-affta, 
ternal  nature  gains  upon  a  reader  of  talle,  till  it  rife  to 
perfeft  enthufiafm.  Tlie  following  obfcrvatioris  will  per- 
haps explain  this  matter. 

Every  thing  in  nature  is  Con\pleK  th  itfelf,  and  bears 
innurnerable  relatidns  to  other  things  ;  and  may  there- 
fore be  viewed  in  an  endlefs  variety  of  lights,  and  con- 
fequently  defcribed  in  an  endkfs  variety  of  ways.  Some 
defcriptions  are  gooi,  and  otherfe  bad.  An  hiftorical 
defcription,  that  enuMerates  all  the  qtiallties  of  any  ob- 
jeft,  is  certainly  good,  becaufe  it  ia  true  ;  but  may  be 
«s  unaffefting  as  a  logical  definition.  In  poetry,  no  un- 
affe<?t;ing  defcription  is  good,  however  conformable  to 
truth  :  for  here  we  expe<9-  not  a  complete  enumeration 
of  quahties  (the  <hief  end  of  the  art  being  to  pleaie), 
but  only  fuch  an  enumeration  as  may  give  a  lively  and 
intereiling  idea,  it  is  not  memory,  or  the  knowledge 
of  rules,  that  can  qualify  a  poet  for  this  fort  of  defcrip- 
tion ;  but  a  peculiar  livelinefs  of  fancy  and  fei  ■fthility 
of  beart,  the  nature  whereof  we  may  explain  by  its 
efi'etls,  but  we  caiinot  lay  down  riUes  for  the  attain^- 
ment  ot  it. 

When  our  mind  is  occupied  by  any  emotion,  w:e  na- 
turally ufe  w«rd#  aud  medrtats  on  things  tiiat  are  fuit- 
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able  to  It  and  tend  to  encourage  it.  If  a  man  were  to 
write  a  letter  when  he  is  very  angry,  there  would  pro- 
bably be  fomething  of  vehemence  or  bitternefs  in  the 
ftyle,  even  though  the  perfon  to  whom  he  wrote  were 
not  the  objeft  of  his  anger.  The  fame  thing  holds  true 
of  every  other  ftrong  paffion  or  emotion: — while  it  pre- 
dominates in  the  mind,  it  gives  A  peculiarity  to  our 
thoughts,  as  well  as  to  our  voice,  gefture,  and  counte- 
nance :  And  hence  we  expeft,  that  every  perfonage  in- 
troduced in  poetry  fliould  fee  things  through  the  me- 
dium of  his  ruling  pafiion,  and  that  his  thoughts  and 
language  fiiould  be  tinctured  accordingly.  A  melan- 
choly man  walking  in  a  grove,  attends  to  thofe  things 
that  fuit  and  encourage  his  melancholy ;  the  fighing  of 
the  wind  in  the  trees,  the  murmuring  of  waters,  the 
^  darknefs  and  folitude  of  the  (hades  j  A  cheerful  man  in 
tliethe  fame  place,  finds  many  fubjefts  of  cheerful  mcdita- 
of  tion,  in  the  finging  of  birds,  the  bri(k  motions  of  the 
S  babbling  ftrcam,  and  the  livelinefs  and  variety  of  the  ver- 
dure. Perfons  of  different  cham^lers,  contemplating 
the  fame  thing,  a  Roman  triumph,  for  inftance,  feel  dif- 
ferent emotions,  and  turn  their  view  to  different  objefts. 
One  is  filled  with  wonder  at  fuch  a  difplay  of  wealth  and 
power;  another  exults  in  the  idea  of  conqueft,  and  pants 
for  militaiy  renown;  a  third,  flunned  with  clamour,  and 
haralTed  with  confufion,  wiflies  for  filence,  fecurity,  and 
folitude ;  one  melts  with  pity  to  the  vanquifhed,  and 
makes  many  a  fad  reflection  upon  the  infignificance  of 
worldly  grandeur,  and  the  uncertainty  of  human  things; 
while  the  buffoon,  and  perhaps  the  philofopher,  con- 
Cders  the  whole  as  a  vain  piece  of  pageantry,  which,  by 
its  folemn  procedure,  and  by  the  admiration  of  fo  many 
people,  is  only  rendered  the  more  ridiculous  : — and  each 
of  thefe  perfons  would  defcribe  it  in  a  way  fuitable  to 
his  own  feelings,  and  tending  to  raife  the  fame  in  others. 
We  fee  in  Milton's  Allegro  and  Penforofo,  how  a  dif- 
ferent caft  of  mind  produces  a  variety  in  the  manner  of 
conceiving  and  contemplating  the  fame  rural  fcenery. 
In  the  former  of  thefe  excellent  poems,  the  author  per- 
fonates  a  cheerful  man,  and  takes  notice  of  thofe  things 
in  external  nature  that  are  fuitable  to  cheerful  thoughts, 
and  tend  to  encourage  them:  in  the  latter,  every  objeft 
defcrlbed  is  ferious  a»d  folemn,  and  produftive  of  calm 
reflection  and  tender  melancholy :  and  we  fhould  not 
be  eafily  perfuaded,  that  Milton  wrote  the  firll  under 
the  influence  of  forrow,  or  the  fecond  under  that  of 
gladnefs.  We  often  fee  an  author's  charafter  in  his 
works ;  and  if  every  author  were  in  earneft  when  he 
writes,  we  fhould  oftener  fee  it.  Thomfon  was  a  man 
of  piety  and  benevolence,  and  a  v/arra  admirer  of  the 
beauties  of  nature ;  and  every  defcription  in  his  delight- 
ful poem  on  the  Seafons  tends  to  raife  the  fame  laudable 
affeflions  in  his  reader,  ^he  parts  of  nature  that  at- 
traCl  his  notice  are  thofe  which  an  impious  or  hard- 
hearted man  would  neither  attend  to,  nor  be  alfefted 
■with,  at  leafl  in  the  fame  manner.  In  Swift  we  fee  a 
turn  of  mind  very  different  from  that  of  the  am.iable 
Thomfon  ;  little  rehfh  for  the  fublime  or  beautiful,  and 
a  perpetual  fucceffion  of  violent,  emotions.  All  his  pic- 
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tures  of  h-uman  life  feem  to  fhow,  that  deformity  and 
meannefs  were  the  favourite  objefts  of  his  attention,  ^nd 
that  his  foul  was  a  conftant  prey  to  indignation  (c), 
difguft,  and  other  gloomy  paffions,  arifing  from  fuch  a 
view  of  things.  And  it  is  the  tendency  of  almoft  aU 
his  writings  (though  it  was  not  always  the  author's  de- 
fign),  to  communicate  the  fame  pafTions  to  his  reader : 
infomuch,  that  iiotwithftanding  his  erudition  and  know- 
ledge of  the  world,  his  abilities  as  a  popular  orator  and 
man  of  bufinefs,  the  energy  of  his  ftyle,  the  elegance  of 
fome  of  his  verfes,  and  his  extraordiaary  talents  in  wit 
and  luimour,  there  is  reafon  to  doubt,  whether  by  flu- 
dying  his  wo-  ks  any  perfon  was  ever  much  improved  in 
piety  or  benevolence. 

And  thus  we  fee,  how  the  compofitions  of  an  inge-'t  "sthus 
nious  author  may  operate  upon  the  heart,  whatever  ^^^^g^^^^^ 
the  fubjedl.    The  affeCtions  that  prevail  in  the  author  ^jj^^^ 
himfelf,  direft  his  attention  to  obje£ts  congenial,  andever  be  its 
give  a  peculiar  bias  to  his  inventive  powers,  and  a  pe-f^ibjeft, 
culiar  colour  to  his  language.    Hence  his  Work,  as  well 
as  face, -if  nature  is  permitted  to  exert  herfelf  freely  in 
it,  will  exhibit  a  piCture  of  his  mind,  and  awaken  cor- 
refpondent  fympathies  in  the  reader.    When  thefe  are 
favourable  to  virtue,  which  they  always  ought  to  be, 
the  work  will  have  that  fweet  pathos  to  which  Hoi-acC 
alludes  in  the  paffage  above  mentioned ;  and  which  we 
fo  highly  admire,  and  fo  warmly  approve,  even  in  thofe 
parts  of  the  Georgic  that  defcribe  inanimate  nature. 

Horace's  account  of  the  matter  in  queftion  differs  not 
from  what  is  here  given.  "  It  is  not  enough  (fays  he*)  * 
that  poems  be  beautiful  5  let  them  be  affedling,  and 95^^*'* 
agitate  the  mind  with  whatever  paffions  the  poet  wifhes 
to  impart.  The  human  countenance,  as  it  fmiles  on 
thofe  who  fmile,  accompanies  alfo  with  fympathetic 
tears  thofe  who  mourn.  If  you  would  have  me  weep, 
you  muft  firft  weep  yourfclf;  then,  and  not  before,  fliall 
I  be  touched  with  your  misfortunes. — For  nature  firfl 
makes  the  emotions  of  our  mind  correfpond  with  our 
circumftances,  infufing  real  joy,  forrow,  or  refentment, 
according  to  the  occafion  ;  and  afterwards  gives  the 
true  pathetic  utterance  to  the  voice  and  language.*' 
This  doftrine,  which  concerns  the  orator  and  the  player 
no  lefs  than  the  poet,  is  ftriftly  philofophical,  and  equal- 
ly applicable  to  dramatic,  to  dtfcnptive,  and  indeed  to 
every  fpecies  of  interefting  poetry.  The  poet's  fenfibi- 
lity  mufl  firfl  of  all  engage  him  warmly  in  his  fubjeft, 
and  in  every  part  of  it ;  otherwife  he  will  labour  in  vain 
to  interefl  the  reader.  If  he  would  paint  external  na- 
ture, as  Virgil  and  Thomfon  have  done,  fo  as  to  make 
her  amiable  to  others,  he  muft  firfl  be  enamoui-ed  of  her 
himfelf;  if  he  would  have  his  heroes  and  heroines  fpeak 
the  language  of  love  or  forrow,  devotion  or  courage,  am- 
bition or  anger,  benevolence  or  pity,  his  heart  mufl  be 
fufceptible  of  thofe  emotions,  and  in  fbme  degree  fedl 
them,  as  long  at  ieaft  as  he  employs  himfelf  in  framing 
words  for  them  ;  being  affured,  that 

He  befl  fhdl  paint  them  who  can  feel  them  moft. 

Pope'«  £/oifa,  v.  366. 
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(c)  For  part  of  this  remark  we  have  his  own  authority,  often  in  his  letters,  and  very  explicitly  in  the  Latin 
Epitaph  which  hecompofed'for  himfelf; — "  ubi  fxva  indignatio  ulterius  cor  lacerare  nequit,"  See  his  laji  wi/i 
<er.J  tejlament^ 
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The  true  poet,  therefore,  miuT  not  only  fludy  nature, 
and  know  the  reality  o£  things,  but  muft  alfo  poffefs 
fancy,  to  invent  additional  decorations ;  judgment,  to 
dtreA  him  in  the  choice  of  fuch  as  accord  with  verlfi- 
militude  ;  and  fenfibility,  to  enter  with  ardent  emotions 
into  every  part  of  his  fubjeft,  fo  as  to  transfufe  into 
every  part  of  his  work  a  pathos  and  energy  fufiicient 
to  raife  correfponding  emotions  in  the  reader. 

"  The  hiftorian  and  the  poet  (fays  Arlilotle  *)  dif- 
fer in  this,  that  the  former  exhibits  things  as  they  are, 
the  latter  as  they  might  be  — /.  e.  in  that  ftate  of  per- 
feftion  which  is  confiftent  with  probability,  and  in  which, 
for  the  fake  of  our  own  gratiBcation,  we  wifh  to  fmd 
them.  If  the  poet,  after  all  the  liberties  he  is  allowed 
to  take  with  the  truth,  can  produce  nothing  more  ex- 
quifite  than  is  commonly  to  be  met  with  in  hiftory,  his 
reader  will  be  difappointed  and  dilTatisfied.  Poetical  re- 
prefentations  muft  therefore  be  framed  after  a  pattern  of 
the  higheft  probable  perfeftion  that  the  genius  of  the 
work  will  admit : — external  nature  muft  in  them  be 
raore  piftivrefque than  in  reality;  aftion  more  animated; 
fentiments  more  expreffive  of  the  feelings  and  charadler, 
and  more  fuitable  to  the  circumftanccs  of  the  fpeaker ; 
perfonages  better  accompliftied  in  thofe  qualities  that 
raife  admiration,  pity,  terror,  and  other  ardent  emo- 
tions ;  and  events  moi-e  compact,  more  clearly  connedt- 
ed  with  caufes  and  confequences,  and  unfolded  in  an 
order  jnore  flattering  to  the  fancy,  and  more  interefting 
to  the  pafuons.  But  where,  it  may  be  faid,  is  this  pat- 
tern of  perfection  to  be  found  ?  Not  in  real  nature  ; 
otherwife  hiftoiy,  which  dehneates  real  nature,  would 
ulfo  delineate  this  pattern  of  perfe£llon.  It  is  to  be 
found  only  in  the  mind  of  the  poet ;  and  it  is  ima- 
gination, regulated  by  knowledge,  that  enables  hun  to 
form  it. 

In  the  beginning  of  life,  and  while  experience  is  con- 
fined to  a  fmall  circle,  we  admire  every  thing,  and  are 
pleafed  with  very  moderate  excellence.  A  peafant  thinks 
the  hall  of  his  landlord  the  fineft  apartment  in  the  uni- 
yerfe,  liftens  with  rapture  to  the  ftroUing  ballad-finger, 
and  wonders  at  the  rude  wooden  cuts  that  adorn  his 
ruder  compofitions.  A  child  looks  upon  his  native  vil- 
lage ^  a  town  ;  upon  the  brook  that  runs  by  as  a  ri- 
ver ;  and  upoo  the  meadows  and  hills  in  the  ncighbour- 
bood  as  the  ?noft  fpaeious  and  beautiful  that  can  be. 
But  when,  after  long  abfence,  he  returns  in  his  de- 
clining years,  to  vjfit,  once  before  he  die,  the  dear  fpot 
that  gave  him  birth,  and  thofe  fcenes  whereof  he  re- 
members rather  the  original  charms  than  the  exa£t  pro- 
]X)rtions  ;  how  is  he  difappoiated  to  find  every  thing  fo 
debafed  and  fo  diminiftied!  The  hills  feem  to  have  funk 
into  the  ground,  the  brook  to  be  dried  up,  and  the  vil- 
lage to  be  forfaken  of  its  people  ;  the  parifti-church, 
ftripped  of  all  its  fancied  magnificence,  is  become  low, 
gloomy,  and  narrow  ;  and  the  fields  are  now  only  the 
miniature  of  what  they  were.  Had  he  never  left  this 
fpot,  his  notions  might  have  remained  the  fame  as  at 
firft";  and  had  he  travelled  but  a  little  way  from  it,  they 
would  not  perhaps  have  received  any  material  enlarge- 
ment. It  feems  then  to  be  from  obfervation  of  many 
things  of  the  fame  or  fimilar  kinds,  that  we  acquire  the 
talent  of  forming  ideas  more  perfeft  than  the  real  ob- 
je£ls  that  lie  immediately  around  us  :  and  thefe  ideas  we 
Hiay  improve  gradually  more  and  more,  according  to  the 
•vivacity  of  our  mind,  and  extent  of  our  experience,  till  at 
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laft  we  come  to  raife  tliem  to  a  degree  of  perfcfiion  fur 
perior  to  any  thing  to  be  found  in  real  life.  There  can- 
not fure  be  any  myftery  in  this  dofliine  ;  for  we  think 
and  fpeak  to  the  fame  purpofe  ever}''  day.  Thus  nothing 
is  more  common  than  to  fay,  that  fuch  an  artift  excels 
all  we  have  ever  known  in  his  profefTion,  and  yet  that 
we  can  ft  ill  conceive  a  fuperlor  performance.  A  mo- 
ralift,  by  bringing  together  into  one  view  the  feparate 
virtues  of  many  perfons,  is  enabled  to  lay  down  a  fyf- 
tem  of  duty  more  perfect  than  any  he  has  ever  feen  ex- 
empHfied  in  human  conduct.  Whatever  be  the  emo- 
tion the  poet  intends  to  raife  in  his  reader,  whether  ad- 
miration or  teiTor,  joy  or  forrow  ;-and  whatever  be  the 
obje£t  he  would  exhibit,  whether  Venus  or  Tifiphone, 
Achilles  or  Therfites,  a  palace  or  a  pile  of  ruins,  a 
dance  or  a  battle  ;  he  generally  copies  an  idea  of  his,- 
own  imagination  ;  confidering  each  quality  as  it  is 
found  to  exift  in  feveral  individuals  ©f  a  fpecies,  and 
thence  forming  an  affemblage  more  or  lefsperfedl  in  Its 
kind,  according  to  the  purpofe  to  which  he  means  to 
apply  it. 

Hence  .it  would  appear,  that  the  ideas  of  poetry  are  p^^^.^ 
rather  general  than  fingular  ;  rather  coUetted  from  the  concci) 
examination  of  a  fpecies  or  clafs  of  things,  than  copied  n^uil  b 
from  an  individual.    And  this,  according  to  Ariftotle,  "^^^^ 
is  in  fa£t  die  cafe,  at  leaft  for  the  moft  part ;  whence 
that  critic  determines,  that  poetiy  is  fomething  more 
exquifite  and  more  philofophicd  than  hlftoiy*.  The  hi-  *  Poeii 
ftorian  may  defcribe  Bucephalus,  but  the  poet  delineates  §  9 
a  war-horfe  ;  the  former  muft  have  feen  the  animal  he 
fpeaks  of,  or  received  authentic  information  concern- 
ing it,  if  he  mean  to  defcribe  it  hiftorically ;  for  the 
latter,  it  is  enough  that  he  has  feen  fevered  animals 
of  that  fort.    The  former  tells  us,  what  Achilles  ac- 
tually did  and  faid  ;  the  latter,  what  fuch  a  fpecies  of 
human  characfter  as  that  which  bears  the  name  of  AcUil^ 
les  would  probably  do  or  fay  in  certain  given  circum- 
ftanccs. 

It  is  inded  true,  that  the  poet  may,  and  often  does, 
copy  after  individual  objefts.  Homer,  no  doubt,  took 
his  characters  from  the  life  ;  or  at  leaft,  in  formiiig 
them,  was  careful  to  follow  tradition  as  far  as  the  na- 
ture of  his  plan  would  allow.  But  he  probablv  took 
the  freedom  to  add  or  heighten  fome  qualities,  and 
take  away  others ;  to  make  Achilles,  for  example, 
ftronger,  perhaps,  and  more  impetuous,  and  more  tmi- 
nent  for  filial  affection,  and  HeCtor  more  patriotic  and 
more  amiable  than  he  really  was.  If  he  had  not  done 
this,  or  fomething  like  it,  his  work  would  have  been 
rather  a  hiftoiy  than  a  poem  ;  would  have  exhibited 
men  and  things  as  they  were,  and  not  as  they  might 
have  been  ;  and  rkhiiles  and  Hedor  would  have  been  the 
names  of  individual  and  real  heroes ;  whereas,  according 
to  Ariftotle,  they  are  lather  to  be  confidercd  as  two 
diftindl  modifications  or  fpecies  of  the  heroic  charaAer. 
Shakefpeare's  account  of  the  chffs  of  Dover  comes  fo 
near  the  truth,  tliatwe  cannot  doubt  of  its  having  been 
written  by  one  who  had  feen  them  :  but  he  who  takes 
it  for  an  exaCl  hiftorical  defcription,  will  be  furprlfed 
when  he  comes  to  the  place,  and  finds  thofe  cliffs  not 
half  fo  lofty  as  the  poet  had  made  him  believe.  An 
hiftorian  would  be  to  blame  for  fuch  amplification  j 
becaufe,  being  to  defcribe  an  individual  precipice,  he 
ought  to  tell  us  juft  what  it  is  ;  which  if  he  did,  tlie 
defcription  would  fuit  that  place,  and  perhaps  no' other 
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in  t^fc  wUok  world.  But  the  poet  means  only  to  give 
an  idea  of  what  fuch  a  precipice  may  be  ;  and  therefore 
his  defcription  may  perhaps  be  equally  appUcablc  to 
many  fuch  chalky  precipice?  on  the  fea-fliore. 

This  method  of  copying  after  general  ideas  formed 
t)V  the  artift  from  oblervation  of  many  ipdividuals,  di- 
ftinguilhes  the  Italian  and  all  the  fublime  painters, 
from  the  Dutch  and  their  imitators.    Thefe  give  m 
"bare  nature,  with  the  imperfeftions  and  peculiarities 
of  individual  things  or  perfens ;  but  thofe  give  nature 
improved  as  far  as  probability  and  the  defign  of  the 
piece  will  admit,    Teniers  and  Hogarth  draw  faces, 
and  hgures,  and  drelfes,  from  real  hfe,  and  prefent  man- 
ners ;  and  therefore  their  pieces  muft  in  fome  degree 
lofe  the  effeft,  and  become  aukward,  when  the  prefent 
fafiilons  become  obfolete. — —  Raphael  and  Reynolds 
take  their  models  from  general  nature  ;  avoiding,  as 
'''^    far  as  poffible,  (at  leail  in  all  their  great  performances), 
thofe  peculiarities  that  derive  their  beauty  from  mere 
fafhion  ;  and  therefore  their  works  muft  give  pleafure, 
and  appear  elegant,  as  long  as  men  are  capable  of  form- 
ing general  ideas,  and  of  judging  from  them.  The 
laft-mentioned  incomparable  artill  is  particularly  ob- 
fervant  of  children,  whofe  looks  and  attitudes,  being 
lefs  under  the  controul  of  art  and  local  manners,  are 
more  charaaeriftical  of  the  fpecies  than  thofe  of  men 
und  women.     This  field       obfervation  has  fupphed 
liim  v>-ith  many  fine  figures,  particularly  that  molt  ex- 
quifite  one  of  Comedy,  ftruggling  for  and  winning  (for 
who  could  refill  her  !)  the  affeftions  of  Garrick:— a 
figure  which  could  never  have  occurred  to  the^  imagi- 
nation of  a  painter  who  had  confined  his  views  to 
grown  nerfons  looking  and  moving  in  all  the  forma- 
lity of  polite  life  ;  —  a  figure  which  in  all  ages  and  coun- 
tries would  be  pronounced  natural  and  engaging;  — 
whereas  thofe  human  forms  that  we  fee  everyday  bow- 
ing and  courtefying,  and  ftrutting,  and  turning  out 
their  toes  feeundum  artem,  and  drelfed  in  ruffles,  and 
wigs,  and  fiotmces,  and  hoop-petticoats,  and  full-trim- 
med fuits,  would  appear  elegant  no  further  than  the 
prefent  fafhions  arc  propagated,  and  no  longer  than 
_         they  remain  unaltered. 
Eplricd     There  is,  in  the  progrefs  of  human  fociety,  as  Avell 
lie  pro-  as  of  human  life,  a  period  to  which  it  is  of  great  im- 
r«  of  hu  -  portance  for  the  higher  order  of  poets  to  attend,  and 
I)  f.K.  let)         which  they  will  do  well  to  take  their  charafters, 
fanjl'    and  manners,  and   the  era  of  their  events;  namely, 
L  poets  that  wherein  men  are  raifed  above  favage  life,  and  con- 
Md  at-   fiderably  improved  by  art«,  government,  and  conver- 
fation  ;  but  not  advanced  fo  high  in  the  afcent  towards 
poHtenefs,  as  to  have  acquired  a  habit  of  difguifing 
their  thoughts  and  paflions,  and  of  reducing  their  be- 
haviour to  the  uniformity  of  the  mode.    Such  was  the 
1  pei-iod  which  Homer  had  the  good  fortune  (as  a  poet) 

to  live  in,  and  to  celebrate.  This  is  the  period  at  which 
the  manners  of  men  are  moft  pidlurefque,  and  their 
adventures  moft  romantic.  Tliis  is  the  period  when 
the  appetites  unperverted  by  luxury,  the  powers  un- 
-enervated  by  effeminacy,  and  the  thoughts  difengaged 
from  artificial  reftraint,  will,  in  perfons  of  fimilar  dif- 
pofitions  and  circumftances,  operate  in  nearly  the  fame 
Avay;  and  when,  eohfequeritly,  the -characters  of  par- 
ticular men  will  approach  to  the  nature  of  poetical  or 
general  ideas,  and,  if  well  imitated,  give  pleafure  to  the 
whole,  or  at  leaft  to  a  great  majority  of  mankind. 
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But  a  charafter  tlndured  with  the  faHiion-s  of  polite  life  Of  Pceticai 
would  not  be  fo  generally  interefting.  Like  a  human  ^^^^Jf^f^' 
figure  adjufted  by  a  modem  dancing-raafter,  and  dref- 
fed  by  a  modern  tailor,  it  may  have  a  good  effeft  in 
fatire,  comedy,  or  farce :  but  if  introduced  into  the 
higher  poetiy,  it  would  be  admired  by  tliofe  only  who 
had  learned  to  admire  nothing  but  prefent  fafhions, 
and  by  them  no  longer  than  the  prefent  fafhions  laft- 
ed  ;  and  to  all  the  reft  of  the  worid  would  appear  auk- 
ward, unaffetling,  and  perhaps  ridiculous.  But  A- 
chillts  and  Sarpedon,  Diomede  and  He£lor,  Neftor 
and  Ulyfles,""  as  drawn  by  Homer,  muft  in  all  ages,  in- 
dependently on  faftiion,  command  the  attention  and  ad- 
miration of  mankind.  Thefe  have  the  qualities  that 
are  univerfally  known  to  belong  to  human  nature ; 
whereas  the  modern  fine  gentleman  is  diftingullhed  by 
qualities  that  belong  only  to  a  particular  age,  fociety, 
and  corner  of  the  world.  We  fpeak  not  of  moral  or 
intelledtual  virtues,  which  are  objefts  of  admiration  to 
every  age  ;  but  of  thofe  outward  accomplilhmeats,  and 
that  particular  temperature  of  the  paflions,  which  form 

the  moft  perceptible  part  of  a  human  charafter  ^- 

As,  therefore,  the  politician,  in  difcuffing  the  rights  of 
mankind,  muft  often  allude  to  an  imaginaiy  ftate  of  na- 
ture ;  fo  the  poet  who  intends  to  raife  admiration,  pity, 
terror,  and  other  Important  emotions,  in  the  generality 
of  mankind,  efpecially  in  thofe  readers  whofe  minds  are 
moft  improved,  muft  take  his  pidures  of  hfe  and  man- 
ners, rather  from  the  heroic  period  Ave  now  fpeak  of, 
than  from  the  ages  of  refinement ;  and  muft  therefore 
(to  repeat  the  maxim  of  Ariftotle)  "  exhibit  things,  not 
as  they  are,  but  as  they  might  be." 

Sect.  IV.  Of  Poetical  Charaders. 

it 

Horace  feems  to  think,  that  a  competent  know-R<iqJii>'« 
ledge  of  moral  philoibphy  will  fit  an  author  for  I,ea!ioti  of' 

ing  the  fultable  quahties  and  duties  to  each  poetical 
perfonage  :  (Art.  Poet.  v.  309. — 316.)  The  maxim  diaradlert; 
may  be  true,  as  fxir  as  mere  morahty  is  the  aim  of 
the  poet ;  but  cannot  be  underftood  to  refer  to  the  de- 
lineation of  poetical  charafters  in  general:  for  a  thorough 
acquaintance  with  all  the  moral  philofophy  in  the  world 
woidd  not  have  enabled  Blackmore  to  paint  fuch  a  per- 
fonage as  Homer's  Achilles,  Shakefpeare's  Othello,  or 
the  Satan  of  Paradife  Loft.  To  a  competency  of  mo- 
ral fcience,  there  muft  be  added  an  extenfive  knowledge 
of  mankind,  a  warm  and  elevated  imagination,  and  the 
greateft  fenfibility  of  heart,  before  a  genius  can  be 
formed  equal  to  fo  difiicult  a  taflc.  Horace  is  In- 
deed fo  fenfible  of  the  danger  of  Introducing  a  new 
charafter  in  poetry,  that  he  even  difcourages  the  at- 
tempt, and  advifes  the  poet  rather  to  take  his  perfons 
from  the  ancient  authors,  or  from  tradition  :  Ibid.  v. 
I  19. — I  30. 

To  conceive  the  idea  of  a  good  man,  and  to  invent 
and  fupport  a  great  poetical  charafter,  are  two  very 
different  things,  however  they  may  feem  to  have  been 
confounded  :by  iome.  late  critics.  The  firft  Is  eafy  to 
any  perfon  fufficiently  inftrufted  In  the  duties  of  life: 
the  laft  Is  perhaps  of  all  the  efforts  of  human  genius 
the  moft  difficult  ;  fo  very  difficult,  that,  though  at- 
tempted by  many,  Plomer,  Shakefpeare,  and  Milton, 
are  almoft  the  only  authors  who  have  fucceeded  in  It. 
But  charafters  of  perfed  virtue  are  not  the  moft  pro- 
Z  2  per 
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Of  Poetlcalper  for  poetry.    It  feeins  to  be  agreed,  thut  the  Del- 
Charafters.     {hould  not  be  introduced  in  the  machinery  of  a  poe- 
*       tical  fable.    To  afcribe  to  him  words  and  a£lions  of 
our  own  invention,  feems  very  unbecoming  ;  nor  can 
a  poetical  defcription,  that  is  known  to  be,  and  muft 
,j       of  neceflity  be,  infinitely  inadequate,  ever  fatisfy  the 
Which,      human  mind.    Poetry,  according  to  the  beiV  critics, 
though  ele-is  an  imitation  of  human  aftion  ;  and  therefore  poeti- 
^'^fi        cal  charafters,  thourrh  elevated,  fiiould  Hill  partake  of 

IhOUld  par.    ,  „  ,  ri  -  rr- 

rake  «f  tJie  ^""^  paiiions  and  irailties  or  humanity.  Ir  it  were  not 
fi  ailtjcs  of  for  the  vices  of  fome  principal  perfonages,  the  Iliad 
feuHiaiiity ;  would  not  be  either  fo  interelting  or  fo  moral :  -  the 
moll  moving  and  mod  eventful  parts  of  the  ^neid  are 
thofe  that  defcribe  the  efFefts  of  unlawful  paflion  : — ■ 
the  moit  inftrudtive  tragedy  in  the  world,  we  mean 
Macbeth,  is  founded  in  crimes  of  dreadful  enormity : 
—  and  if  Milton  had  not  taken  into  his  plan  the  fall  of 
our  firft  parents,  as  well  as  their  Hate  of  innocence, 
his  divine  poem  muft  have  wanted  much  of  its  pathos, 
and  could  not  have  been  (what  it  now  is)  fuch  a  trea- 
fure  of  important  knowledge,  as  no  other  uninfpired 

writer  ever  comprehended  in  fo  fmall  a  compafs.  

Virtue,  like  truth,  j's  uniform  and  unchangeable.  We 
may  anticipate  the  part  a  good  man  will  a£l  in  any  gi- 
ven circumftances  :  and  therefore  the  events  that  de- 
pend on  fuch  a  man  mull  be  lefs  furprifing  than  thofe 
which  proceed  from  paflion ;  the  viciflitudes  whereof 
it  is  frequently  impofiible  to  forefee.    From  the  vio- 
lent temper  of  Achilles,  in  the  Iliad,  fpring  many  great 
incidents;  which  could  not  have  taken  place,  if  he  had 
been  calm  and  prudent  like  UlyfTes,  or  pious  and  pa- 
triotic like  Eneas: — his  rejection  of  Agamemnon's  of- 
fers, in  the  ninth  book,  arifes  from  the  violence  of  his 
refentment ;  —  his  yielding  to  the  requeft  of  Patroclus, 
in  the  1 6th,  from  the  violence  of  his  friendfhip  (if  we 
may  fo  fpeak)  counteraAing  his  refentment  ;  and  his 
leftoring  to  Priam  the  dead  body  of  Hector,  in  the 
24th,  from  the  violence  of  his  affeftion  to  his  own  aged 
father,  and  his  regard  to  the  command  of  Jupiter,  coun- 
terafting,  in  fome  meafure,  both  his  forrow  for  his 
friend,  and  his  thirlt  for  vengeance.  Belides,  ex- 
cept where  there  is  fome  degree  of  vice,  it  pains  us  too 
exquifitely  to  fee  misfortune ;  and  therefore  poetry 
would  ceafe  to  hiave  a  pleafurable  influence  over  oui  ten- 
der pafliQns,  if  it  were  to  exhibit  virtuous  charaAers  only. 
And  as  in  life,  evil  is  neceflary  to  our  moral  probation, 
and  the  poflibility  of  error  to  our  intelledlual  improve- 
ment ;  fo  bad  or  mixed  charafters  are  ufeful  in  poetry, 
to  give  to  the  good  fuch  oppofition,  as  puts  them  upon 
^5.      difplaying  and  exercifing  their  virtue. 
Whilft  the     All  thofe  perfonages,  however,  in  whofe  fortune 
perfonages  the  poet  means  that  we  fhould  be  j'nterefted,  mull  have 
fatrthe^    agreeable  and  admirable  qualities  to  recommend  them 
poet  means            regard.    And  perhaps  the  greateft  difficulty  in 
tha'  we     the  art  lies  in  fuitably  blending  thofe  faults  which  the 
fhould  he 
interefted 

ought  to  I  ■ — 

have  goed 
and  great 
qualities. 
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poet  finds  it  expedient  to  give  to  Jlny  particular  hero,  Of 
with  fuch  moral,  intelleftual,  or  coporeal"  accomplifh-  ^haraj; 
ments,  as  may  engage  our  efteem,  pity,  or  admira- '"'^ 
tion,  without  weakening  our  hatred  of  vice,  or  love 
of  virtue.  In  moft  of  our  novels,  and  in  many  of  our 
plays,  it  happens  unluckily,  that  the  hero  of  the  piece 
is  fo  captivating,  as  to  incline  us  to  be  indulgent  to  ■ 
every  part  of  his  character,  the  bad  as  well  as  the 
good.  But  a  great  mafter  knows  how  to  give  the  pro? 
per  diredtion  to  human  fenfibility ;  and,  without  any 
perverfion  of  our  faculties,  or  any  confufion  of  right 
and  wrong,  to  make  the  fame  perfon  the  objeA  of 
very  different  emotions,  of  pity  and  hatred,  ©f  admi- 
ration and  horror.  Who  does  not  efteem  and  admire  • 
Macbeth  for  his  courage  and  generofity  ?  who  does 
not  pity  him  when  befet  with  all  the  terrors  of  a  preg- 
nant imagination,  fuperititious  temper,  and  awakened 
confclence  ?  who  does  not  abhor  him  as  a  monfter  of 
cruelty,  treachery,  and  ingratitude  ?  His  good  quali- 
ties, by  drawing  us  near  to  him,  make  us,  as  it  were, 
eye-witnefles  of  his  crime,  and  give  us  a  fellow-feel' 
ing  of  his  remorfe  ;  and  therefore,  Iiis  example  cannot 
fail  to  have  a  powerfid  eff"e6l  in  cheriftiing  our  love  of 
virtue,  and  fortifying  our  minds  againft  criminal  im- 
pielTions :  whereas,  had  he  wanted  thofe  good  quali- 
ties, we  fhould  have  kept  aloof  from  his  concerns,  or 
viewed  them  with  a  fuperficial  attention ;  in  which  cafe 
his  example  would  have  had  httle  more  weight  than 
that  of  the  robber,  of  whom  we  know  nothing,  but 
that  he  was  tried,  condemned,  and  executed. — Satan, 
in  Paradife  Loft,  is  a  charafter  drawn  and  fupported 
with  the  moft  confummate  judgment.  The  old  furies 
and  demons,  Hecate,  Tifiphone,  Aledo,  Megara,  are 
objefts  of  unmixed  and  unmitigated  abhorrence;  Ti- 
tyus,  Enceladus,  and  their  brethren,  are  remarkable 
for  notliing  but  impiety,  deformity,  and  vaftnefs  of  fize; 
Pluto  is,  at  beft,  an  infipid  perfonage ;  Mars,  a  hair-  . 
brained  ruffian  ;  Taffo's  infernal  tyrant,  an  ugly  and 
overgrown  monfter:^ — but  in  the  Miltonlc  Satan,  we 
are  forced  to  admire  the  majefty  of  the  ruined  arch- 
angel, at  the  fame  time  that  we  deteft  the  unconquer- 
able depravity  of  the  fiend.  "  But,  of  all  poetical  chz- Seatih 
radlers,  (fays  the  elegant  critic  from  whom  we  a.rc  EJay't 
extradling),  the  Achilles  of  Homer  (d)  feems  to  me 
the  moft  exquifite  of  invention,  and  the  moft  highly 
finifhed.  The  utility  of  this  character  in  a  moral  view 
is  obvious  ;  for  it  may  be  confidered  aa  the  fource  of 
all.  the  morality  of  the  Ihad.  Had  not  the  generous 
and  violent  temper  of  Achilles  determined  him  to  pa- 
tronife  the  augur  Calchas  in  defiance  of  Agamemhonj 
and  afterwards,  on  being  affronted  by  that  vindiftive 
commander,  to  abandon  for  a  time  the  common  caufe 
of  Greece  ; --the  fatal  effefts  of  dlffenfion  among  confet 
derates,  and  of  capricious  and  tyrannical  behaviour  in  a 
fovereigp,  would  not  have  been  the  leading  moral  of 

Homer's 


(d)  "  I  fay  the  Jcht'les  of  Homer.  Latter  authors  haw  degraded  the  .  chara€ter  of  this  hero,  by  fuppofing 
every  part  of  his  body  invulnerable  except  the  heel.  I  know  not  how  often  I  have  heard,  this  urged  as  one  of 
Homer's  abfurdities  ;  and  indeed  the  whole  IHad  is  one  continued  abfurdity,  on  this  fuppofition.  But  Ho- 
mer all  along  makes  his  hero  equally  liable  to  wounds  and  death  with  ,  other  men.  Nay,  to  prevent  all  mi- 
ftakes  in  regard  to  this  matter,  (if  thofe  who  cavil  at  the  poet  would  but  read  his  work),  he  aftually  wounds 
him  in  the  right  arm  by  the  lance,  of  Afteropaeus,  in.  the  battle  near  the  riv£r  Scamander,'*  See///W,  ?xi, 
ver.  i6i.~i68» 
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j^ticalHonter'spoetty;  nor  ccmU  IIc£lor,  Sarpedon,  Eneas, 
aci-s.  Ulyffes,  and  the  other  amiable  heroes,  have  been  brought 
"    forward  to  fignalize  their  virtues,  and  to  recommend 
themfelves  to  the  efteem  and  imitation  of  mankind. 
"  They  who  form  their  judgment  of  Achilles  from 
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i  the  the  imperfed  (ketch  given  of  him  by  Horace  in  the 
^rt  of  Poetry,  (v.  12  1,  12  2.)  ;  and  confider  him  only 
\\    as  a  hatefulcompofition  of •  anger,  revenge,  fierccnefs, 
'obftinacy,  and  pride,  can  never  enter  into  the  views  of 
Homer,  nor  be  fuitably  aSefted  with  his  narration. 
All  thefe  vices  are  no  doubt,  in  fome  degree,  combin- 
ed in  Achilles ;  but  they  are  tempered  with  qualities 
of  a  different  fort,  which  render  him  a  moft  intereit- 
ing  charaaer,  and  of  courfe  make  the  Ihad  a  moft  in- 
terefting  poem.    Every  reader  abhors  the  faults  of  this 
hero  :  and  yet,  to  an  attentive  reader  of  Homer,  this 
hero  muft  be  the  objeft  of  efteem,  admiration,  and 
pity  ;  for  he  has  many  good  as  well  as  bad  affedions, 
and  is  equally  violent  in  all :    Nor  is  he  polfefTed  of  a 
fingle  vice  or  virtue,  which  the  wonderful  art  of  the 
poet  has  not  made  fubfervient  to  the  defign  of  the 
poem,  and  to  the  progrefs  and  cataitrophe  of  the  ac- 
tion ;  fo  that  the  hero  of  the  Iliad,  confidered  as  a 
poetical  pcrfonage,  isjuft  what  he  (liould  be, _  neither 
greater  nor  lefs,  neither  worfe  nor  better.— He  is  every- 
where diftinguifhed  by  an  abhorrence  of  oppreffion, 
by  a  liberal  and  elevated  mind,  by  a  paffion  for  gloiy, 
and  by  a  love  of  truth,  freedom,  and  fmcerity.    He  is 
for  the  moft  part  attentive  to  the  duties  of  religion ; 
and,  except  to  thofe  who  have  injured  him,  courteous 
and  kind  :  he  is  affedionate  to  his  tutor  Phenix  ;  and 
not  only  pities  the  misfortunes  of  his  enemy  Priam, 
but  in  the  moft  foothing  manner  adminifters  to  him 
the  beft  confolation  that  Homer's  poor  theology  could 
furnifti.    Though  no  admirer  of  the  caufe  in  which,  his 
evil  deftiny  compels  him  to  engage,  he  is  warmly  at- 
tached to  his  native  land  ;  and>  ardent  as  he  is  in  ven- 
geance, he  is  equally  fo  in  love  to  his  aged  father  Pe- 
feus,  and  to  his  friend  Patroclus.    He  is  not  luxuri- 
ous like  Paris,  nor  clownifh  like  Ajax ;  his  accom- 
pUfhments  are  princely,  and  his  amufements  worthy 
'    of  a  hero.    Add  to  this,  as  an  apology  for  the  vehe- 
mence of  his  anger,  that  the  affront  he  had  received 
was  (according  to  the  manners  of  that  age)  of  the  moft 
atrocious  nature  ;  and  not  only  unprovoked,  but  fuch 
as,  on  the  part  of  Agamemnon,  betrayed  a  brutal  in- 
fenfibility  to  merit,  as  well  as  a  proud,  felnfh,  ungrate- 
ful, and  tyrannical  difpofition.    And  though  he  i&  of- 
ten inexcufably  furious ;  yet  it  is  but  juftice  to  re- 
mark, that  he  was  not  naturally  cruel  (e)  ;  and  that 
his  wildeft  outrages  were  fuch  as  in  thofe  rude  times 
might  be  expeded  from  a  violent  man  of  invincible 
flrength  and  valour,  when  exafperated  by  injury,  and 
frantic  with  forrow.   Our  hero's  claim  to  the  ad- 
miration of  mankind  is  indifputable.     Every  part  of 
his  charader  is  fublime  and  aftoniihing.    In  his  per- 
fon,  he  is  the  ftrongeft,  the  fwifteft,  the  moft  beauti- 
ful of  men  : — this  laft  circumftance,  however,  occurs 
not  to  his  own  obfervation,  being  too  trivial  to  attrad 


the  notice  of  fo  great  a  mind.  The  Fates  had  put  it  Of  Poetical 
in  his  power,  either  to  return  home  before  the  end  of 
the  war,  or  to  remain  at  Troy;  — if  he  chofe  the  for- 
mer, he  would  enjoy  tranquillity  and  happinefs  in  his 
own  country  to  a  good  old  age  ;  if  the  latter,  he  muft 
perifh  in  the  bloom  of  his  youth  :  — his  aflfedion  to  his 
father  and  native  country,  and  his  hatred  to  Agamem-  ^ 
non,  ftrongly  urged  him  to  the  firft ;  but  a  defire  to 
avenge  the  death  of  his  friend  determines  him  to  ac- 
cept the  laft,  with  all  its  confequences.  This  at  once 
difplays  the  greatnefs  of  his  fortitude,  the  warmth  of 
his  friendfhip,  and  the  violence  of  his  fanguinary  paf- 
fions :  and  it  is  this  that  fo  often  and  fo  powerfully 
recommends  him  to  the  pity,  as  well  as  admiration,  of 
the  attentive  reader."  a  3  ■ 

It  is  equally  a  proof  of  rich  invention  and  exad  Of  H''^-" 
judgment  in  Homer,  that  he  mixes  fome  good  ^^^g^ j*^^*' 
ties  in  all  his  bad  charaders,  and  fome  degree  of  im- 

perfedion  in  almoft  all  his  good  ones.  Agamem* 

non,  nothwithftanding  his  pride,  is  an  able  general,  and  • 
a  valiant  man,  and  highly  efteemed  as  fuch  by  the 
greater  part  of  the  army.-  Paris,  though  effemi- 
nate, and  vaia  of  his  drefs  and  perfon,  is,  however, 
good-natured,  patient  of  reproof,  not  deftitute  of 
courage,  and  eminently  flcilled  in  mufic  and  other  fine 

arts.  Ajax  is  a  huge  giant ;  fearlefs  rather  from, 

infeniibihty  to  danger,  and  confidence  in  his  maffy 
arms,  than  from  any  nobler  principle ;  boaftful  and 
rough  ;  regardlefs  of  tlie  gods",  though  not  downright 
impious  :  yet  there  is  in  his  manner  fomething  of  Beattie, 
franknefs  and  blunt  fincerity,  which  entitle  him  to  a^tfupra, 
{hare  in  our  efteem ;  and  he  is  ever  ready  to  aflift  his 
countrymen,  to  whom  he  renders  good  fervice  on 
many  a  perilous  emergency.-  The  charader  of  He- 
len, in  fpite  of  her  faults,  and  of  the  many  calamities 
whereof  {he  is  the  guilty  caufe.  Homer  has  found  means 
to  recommend  to  our  pity,  and  almoft  to  our  love;  and 
this  he  does,  without  feeking  to  extenuate  the  crime 
of  Paris,  of  which  the  moft  refpedable  perfonages  in 
the  poem  are  made  to  fpeak  with  becoming  abhorrence". 
She  is  fo  full  of  remorfe,  fo  ready  on  every  occafion 
to  condemn  her  paft  condud,  fo  affedionate  to  her 
friends,  fo  willing  to  do  juftice  to  every  body's  merit, 
and  withal  fo  finely  accompli{hed,  that  {he  extorts  out- 
admiration,  as  well  as  that  of  the  Trojan  fenators.  " 

Mehelaus,  though  fufficiently  fenfible  of  the  injury 
he  had  received,  is  yet  a  man  of  moderation,  clemency, 
and  good-nature,  a  valiant  foldier,  and  a  moft  affec- 
tionate brother:  but  there  is  a  dalh  of  vanity  in  his  com- 
pofition,  and  he  entertains  rather  too  high  an  opinion 
of  his  own  abilities,  yet  never  overlooks  nor  underva- 
lues the  merit  of  others.  Priam  would  claim  uil- 

referved  efteem,  as  well  as  pity,  if  it  were  not  for  his 
inexcufeable  weaknefs,  in  gratifying  the  humour,  and 
by  indulgence  abetting  the  crimes,  of  the  moft  worth- 
lefs  of  all  his  children,  to  the  utter  ruin  of  his  people,  . 
family,  and  kingdom.  Madame  Dacier  fuppofes,  that  he 
had  loft  his  authority,  and  was  obliged  to  fall  in  with 
the  politics  of  the  times  :  but  of  this  there  appears  no 

evidence  J 


(e)  See  //iWxxi.  100.  and  xxiv.  485. — 673. — —In  the  firft  of  thefe  pafTages,  Achilles  himfelf  declares, 
that  before  Patroclus  was  flain,  he  often  fpared  the  lives  of  his  enemies,  and  took  pleafure  in  doing  it.  It  is 
Urange,  as  Dr  Beattie  obferves>  that  this  (hould  be  left  out  in  Pope's  Tranflation. 
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Hi  Poetical  evidence  }  on  tlio  cantrary,  he  and  his  unworthy  favou- 
Cl'urauetp.  y^^g  Pans  feem  to  have  been  the  only  perfuns  of  di- 
"  ' '  ftinttion  In  Tioy  who  were  averfe  to  the  reftoring  of  He- 
len. Priam's  foible  (if  it  can  be  called  by  fo  foft  a 
name),  however  faulty,  is  no:  uncommon,  and  has  of- 
ten produced  calamity  both  in  private  and  public  life. 
The  Scripture  gives  a  memorable  inftance  in  the  hiftory 

of  the  good  old  EH.  Sarpedon  comes  nearer  a  per- 

fecl  charaCcev  than  any  other  of  Plomer's  heroes  ;  hut 
the  part  he  has  to  ad  is  fliort.  It  is  a  charafter  which 
one  could  hardly  have  ^"xpecled  hi  thofe  rude  times  :  a 
ibvereign  prince,  who  confiders  himfelf  as  a  magiftrate 
fet  up  by  the  people  for  the  public  good,  and  therefore 
bound  in  honour  and  gratitude  to  be  himfelf  their  ex- 
ample, and  lludy  to  excel  as'?nuch  in  virttie  as  in  rank 
and  authority.  l  letlor  is  the  favourite' of  every  rea- 
der, and  with  good  rx^afon.  To  the  trueft  valour  he 
joins  the  moft  generous  patriotifm.  He  abominates  the 
crime  of  Paris.:  but  not  being  able  to  prevent  the  w  ar, 
he  thinks  it  his  duty  to  defend  his  countiy,  and  his  fa- 
tlier  and  fovcreign,  to  the  laft.  He  too,  as  well  as  A- 
■chilles,  foreiees  his  own  death  ;  which  heightens  our 
compaffion,  and  raifes  our  idea  of  his  magnanimity.  In 
all  the  relations  of  private  Hfe,  as  a  fon,  a  father,  a  huf- 
Tjand,  a  brother,  he  is  amiable  in  the  highelt  degree  ; 
and  he  is  diilinguiflied  among  all  the  heroes  for  tender- 
nefs  of  afFe£tion,  gentlenefs  q{  manners,  and  a  pious  re- 
gard to  "the  duties  of  religion.  One  circumftance  of  his 
cliarafter,  ftrongly  expreffive  of  a  great  and  delicate 
mind,  we  learn  from  Helen's  lamentation  oyer  his  dead 
body,  that  he  w^as  almoft  the  only  perfon  in  Troy  who 
liad  always  treated  her  with  kindnefs,  and  never  uttered 
■one  reproachful  word  to  give  her  pain,  nor  heard  others 
reproach  her  without  blaming  them  for  it.  Some  ten- 
'dency  to  oftentatlon  (which,  however,  may  be  pardon- 
able in  a  commander  in  chief),  and  temporary  fits  of 
timidity,  are  the  only  blemifhes  difcoverable  in  this  he- 
ro ;  whofe  portrait  Homer  appears  to  have  drawn  with 
an  affectionate  and  peculiar  attention. 

By  afcribing  fo  many  amiable  qualities  to  Hcftor  and 
fome  others  of  the  Trojans,  the  poet  interefts  us  in  the 
"fate  of  that  people,  notwithftanding  our  being  conti- 
'nually  kept  in  mind  that  they  are  the  injurious  party. 
iAnd  by  thus  blending  good  and  evil,  virtue  and  frailty, 
in  the  compolition  of  his  characters,  he  makes  them 
the  more  conformable  to  the  real  appearances  of  human 
nature,  and  more  ufeful  as  examples  for  our  improve- 
^ment  ;  and  at  the  fame  time,  without  hurting  vcrifimi- 
litude,  gives  eveiy  neceffary  embelliHiment  to  particular 
"parts  ol  hi«  poem,  and  variety,  coherence,  and  anima- 
tion, to  the  whole  fable.  And  it  may  alfo  be  obferved, 
that  though  feveral  of  his  characters  are  complex,  not 
-one  of  them  is  made  up  of  incompatible  parts:  all  are 
natural  and  probable,  and  fuch  as  we  think  we  have 
met  with,  or  might  have  met  with,  in  our  iiitercourfe 
with  mankind. 

Trom  the  fame  extenfive  views  of  good  and  evil.  In  all 
their  forms  and  combinations.  Homer  has  been  enabled 
"to  make  each  of  his  characters  perfectly  dillindt  in  it- 
felf,  and  different  from  all  the  rell ;  infomucb,  that  be- 
fore we  come  to  the  end  of  the  Iliad,  we  are  as  well  ac- 
quainted  with  his  heroes,  as  with  the  faces  and  tempers 
'^'jrgil       of  our  moft  familiar  fiiends.    Virgil,  by  confining  hira- 
^""^wi"      ^^^^ ^  ^"^^^  general  ideas  of  fidelity  and  fortitude,  has 
4;haraSers.  ^^^^      fubordinate  heroes  a  very  good  fort  of  people; 


TRY. 

but  they  are  all  the  fame,  an3  we  have  no  ele^ip  know-  Of ' 
ledge  of  any  one  of.  them..  Achates  is  faithful,  and 
Gyas  "is  brave,  and  Cloanthus  is  brave  ;  and  thia  is  all  ^ 
we  can  fay  of  the  matter.  We  fee  thefe  heroes  at  a 
diflance,  and  have  feme  notion  of  their  fhape  and  fize  ; 
but  are  not  near  enough  to  diftinguifh  their  features  ; 
and  every  face  feenis  to  exhibit  the  fame  faint  and  am- 
biguous appearance.  But  of  Homer's  heroes  we  kno  w 
every  particular  that  can  be  known,  "We  eat,  and  drink, 
and  talk,  and  fight,  with  them  :  we  fee  them  in  aCtion 
and  out  of  it;  in  the  field  and  in  their  tents  and  houfes: 
the  very  fa? e  of  the  countiy  about  Troy  we  ftem  to  be 
as  well  acquainted  wath  as  if  we  had  been  there.  Si- 
milar characters  there  are  among  thefe  heroes,  as  there 
are  firailar  faces  in  every  fociety  ;  but  we  never  miftake 
one  for  another.  Neftor  and  Ulyffes  are  both  wife  and 
both  eloquent :  but  the  wifdom  of  the  fortner  feems  to 
be  the  effeCt  of  experience;  that  6f  the  latter  of  genius: 
the  eloquence  of  the  one  is  f\vct*t  and  copious,  "but  not 
always  to  the  purpofe,  and  apt  to  dceefiernte  into  flory- 
teUing  ;  that  of  the  otiier  is  ol^'e,  ■::mp}.'..it!cal,  and  per- 
fuafive,  and  accompanied  with  a  peculiar  inodcfty  and 
fimplicity  of  manner.  Ilomer's  l:er6es  a:r£  'all  valiant ; 
yet  each  difplays  a  modification  of  valour  peculiar  to 
himfelf;  one  is  vaHant  from  principle,  another  from  con- 
ftitution  ;  one  is  rafh,  another  cautious  ;  one  is  im.pe- 
tuous  ai.d  headftrong,  another  impetuous,  but  traCtable ; 
one  Is  crxiel,  another  merciful;  one  is  infolent  and  often- 
tatious,  another  gentle  and  unaffuming ;  one  is  vain  of 
his  perfon,  another  of  his  ftrength,  and  a  third  of  his 
family.  It  would  be  tedious  to  give  a  complete  enu- 
meration. Almoft  every  fpecies  of  the  heroic  charac- 
ter is  to  be  found  in  Plomer. 

Of  the  agents  in  Paradife  Loft,  it  has  been  obferved*,  3 
that  "  the  weakeft  are  the  higheft  and  nobleft  of  human  {''/* 
beings,  the  original  parents  of  mankind;  with  whofe 
actions  the  elements  corifented  ;  on  whofe  reCtitude  or 
deviation  of  wIU  depended  the  ftate  of  teircftrlal  nature, 
and  the  condition  of  all  the  future  inhabitants  of  the 
globe.  Of  the  other  agents  in  the  poem,  the  chief  are 
fuch  as  it  is  irreverence  to  name  on  flight  occafions  :  the 
rell  are  lower  powers  ; 


-Of  which  the  leaft  could  wield 


The 


Thefe  elements,  and  arm  him  with  the  force  ^"^h 
Of  all  their  regions  :  ^^^^j"' 

Powers,  which  only  the  controni  of  Omnipotence  re-'^"'^ 
ftrains  from  laying  creation  wafte,  and  filling  the  vaft  ^.^'^ 
expanfe  of  fpace  with  ruin  and  confufion.  To  difplay  Pan 
the  motives  and  aCtions  of  beings  thus  fuperior,  fo  far  as  t.ofl 
human  reafon  can  examine,  or  human  imagination  rc- 
prefent  them,  is  the  tiifk  which  Milton  undertook  and 
performed.  The  characters  in  the  Paradife  Loft,  wiiich 
admit  of  examination,  are  thofe  of  angels  and  of  men  : 
of  angels  good  and  evil ;  of  man  in  his  Innocent  and 
finful  ftate. 

*'  Among  the  angels,  the  virtue  of  Raphael  is  mild  and  Mil 
placid,  of  eafy  condefcenfibn,  and  free  communication  :  ^^'^^ 
that  of  Michael  is  regal  and  lofty,  attentive  to  the  dig-|^*?^* 
nity  of  his  own  nature.  Abdiel  and  Gabriel  appear  oc-^a^ 
cafionally,  and  aft  as  every  incident  requires :  the  foli- 
tary  fidelity  of  Abdiel  is  very  amiably  painted. 

"  Of  the  evil  angels,  the  cliarafters  are  moi-e  diVier- 
fified.    To  Satan  fuch  fentiments  are  given  as  fuit  thp 

moft 
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■ral  ra©ft  exalted  .md  niofl  tlopraved  being,  Milton  has 
been  ceiifured  for  i\\<i  impiety  which  lometiines  breaks 
froTO  Satan's  mouth  ;  for  there  are  thoughts,  it  is  juiUy 
remarked,  which  no  obfervation  of  character  can  juftify ; 
becaufe  no  good  man  would  willingly  permit:  t;iem  to 
pafs,  however  tranfiently,  tiirovrf Vi  hi.s  mind.  Tins  ctn- 
ifure  has  been  fhown  to  hv  gronndiels  by  the  great  critic 
from  whom  we  qqote.  To  make  Satan  fpeak  as  a  rebel, 
f^ys  he,  without  any  fiich  expreffions  as  might  taint  the 
readers  imagination,  was  indeed  one  of  the  great  diffi- 
culties in  Milton's  undertaking;  and  I  cannot  but  think 
that  he  has  extricated  himfelr  with  great  happinefs. 
There  is  in  Satan's  fpeeches  little  that  can  give  pain  to 
a  pious  ear.  The  language  of  rebellion  cannot  be  the 
fame  with  that  of  obedience:  the  malignity  of  Satan 
foams  in  haughtinefs  and  obftinacy  ;  but  his  expreffions 
are  commonly  general,  and  no  otherwife  offenfive  than 
^s  they  are  wicked. — The  other  chiefe  of  the  celeftial 
yebelHon  are  very  judicioufly  difcriminated  ;  and  the  fe- 
rocious charafter  of  Moloch  appears,  both  in  the  battle 
i^nd  in  tlie  council,  with  exaft  confiftency. 

"  To  Adam  and  to  Eve  are  given,  during  their  in- 
pocence,  fuch  fentiments  as  innocence  can  generate  and 
titter.  Their  love  is  pure  befievolence  and  mutual  vene- 
ration ;  their  repafts  are  without  luxury,  and  their  di- 
ligence: without  toil.  Their  addreffiis  to  their  Maker 
have  little  more  than  the  voice  of  admiration  and  grati- 
tude :  fruition  left  them  nothing  to  alk,  and  innocence 
left  them  nothing  to  fear.  —  But  with  guilt  enter  dif- 
truft  and  difcord,  mutual  accufation  and  ftubborn  felf- 
defence  :  they  regard  each  other  with  alienated  minds, 
and  dread  their  Creator  as  the  avenger  of  their  tranf- 
greffion  ;  at  laft,  they  feek  (lielter  in  his  mercy,  foften 
to  repentance,  and  melt  in  fupplication.  Both  before 
find  after  the  fall,  the  different  fentiments  arifing  from 
jjifference  of  fex  are  traced  out  with  inimitable  delica- 
cy and  philofophical  propriety.  Adam  has  alw-ays  that 
pre-eminence  in  dignity,  and  Eve  in  lovelinefs,  which 
we  fliould  naturally  look  for  in  the  father  and  mother 
of  piankind." 

From  what  has  been  f^id,  ft  feems  abundantly  evident, 
w-  That  the  end  of  poetry"  is  to  pleafe  ;  and  therefore 
that  the  moft  perfect  poetiy  muft  be  the  moll  pleaflng; 
T-that  what  is  unnatural  cannot  give  pleafure  ;  and 
therefore  that  poeti-y  muft  be  according  to  nature:  — 
that  it  muft  be  either  according  to  real  nature,  or  ac- 
cording to  nature  fomewhat  different  from  the  reality  f 
—  that,  if  according  to  real  nature,  it  would  give  no 
greater  pleafure  than  hiftoiy,  which  is  a  tranfcript  of 
r  to  real  nature; — that  greater  pleafure  is,  however,  to  be 
-  expeiled  from  it,  becaufe  we  grant  it  fuperior  indul- 
gence,  in  regard  to  fiftion,  and  the  choice  of  words  ;  — 
J'^^and,  confequently,  that  poetry  muft  be,  not  according 
nt  -to  real  nature,  but  according  to  nature  improved  to  that 
-  degree  which  is  confiftent  with  probability  and  fuitable 
to  the  poet's  purpofe.  —  And  hence  it  is  that  we  call 
poetry,  yln  inntiition  of  nature. —  For  that  which  is  pro- 
j)erly  termed  imitation  has  always  in  it  fomething  \vhich 
13  not  in  the  original.    If  the  prototype  and  tranfcript 
t)e  exa^ly  alike  ;  if  there  be  nofhing  in  the  one  which 
•is  not  in  the  other  j  we  niay  call  the  latter  a  repreftnta- 
f'ton,  ^.copyy  z.  draughty  or  a  pi£li(re,  of  the  former;  but 
•\ye  never  cgll  it  sin  imitatiptu 


r     R     Y.  iS.; 

Sect.  V.    (>f  Arrangement,  Unit}'i  DlgrcJJrons.^^  ^'^^^'^'^'^^ 
— Further  ranarki  on  Nature  in  Poetry.  menr^&c. 

I.  The  origin  of  nations,  and  the  begmnings  of  great 
events,  are  little  known,  and  feldom  interefting;  whence 
the  firft  part  of  every  liiftory,  compjued  with  thefequel, 

fomewhat  dry  and  tedious.    But  a  poet  muft,  even  in  How  a 
the  beginning  of  his  work,  intereft  the  readers,  and  raife  poem 
high  expeftation ;  not  by  any  affected  pomp  of  ftyle,''^''<^'^  to 
far  lefs  by  ample  promifes  or  bold  profcffions,;  but  by  'S'"* 
fctting  immediately  before  them  fome  incident,  ftriking 
enough  to  raife  curiollty,  in  regard  both  to  its  caufes 
and  to  its  c.onfequences.    He  muft  therefore  take  up 
his  ftory,  not  at  the  beginning,  but  in  the  middle ;  or 
rather,  to  prevent  the  work  from  being  too  long,  as 
near  the  end  as  poffible  ;  and  aftenyards  take  fome  pro- 
per opportunity  to  inform  us  of  the  preceding  events, 
in  the  way  of  narrative,  or  by  converfation  of  the  perfons 
introduced,  or  by  fliort  and  natural  digreffions. 

The  action  of  both  the  Iliad  zndOm^tfy  begins  about 
fix  weeks  before  its  conclulion  ;  although  the  principal 
events  of  the  war  of  Troy  are  to  be  found  in  the  former; 
and  the  adventures  of  a  ten  years  voyage,  followed  by 
the  fuppreffion  of  a  dangerous  domeftic  enemy,  in  the 
latter.  One  of  the  firft  things  mentioned  by  Homer  in 
the  Iliad,  is  a  plague,  which  Apollo  in  anger  fent  into- 
the  Grecian  army  commanded  by  Agamemnon  and 
now  encamped  before  Troy.  Who  this  Agamemnon 
was,  and  who  the  Grecians  were;  for  what  reafon  they- 
had  come  hither ;  how  long  the  fiege  had  lafted  ;  what 
memorable  aftions  had  been  already  performed  ;  and  in 
what  condition  both  parties  now  were  :-  all  this,  and 
much  more,  we  foon  learn  from  occafional  hints  and 
converfations  interfperfdd  through  the  poem. 

In  the  JEneid,  which,  though  it  comprehends  the 
tranfadlions  of  feven  years,  opens  within  a  few  months 
of  the  concluding  event,  we  are  firft  prefented  witli  a 
view  of  the  Trojan  fleet  at  fea,  and  no  Icfs  a  perfon  than 
Juno  interefting  herfelf  to  raife  a  ftorm  for  their  dcftruc- 
tion.  This  excites  a  curiofity  to  know  fomething  fur- 
ther :  who  thcfe  Trojans  were,  wbence  they  had  come, 
and  whithev  they  were  bound  ;  why  they  had  left  their 
own  country,  and  what  had  befallen  them  fince  they 
left  it.  On  all  thefe  points,.th2  poet,  without  quitting 
the  track  of  his  narrative,  foon  gives  the  fuUeft  informa- 
tion: The  ftorm  rifes;  the  Trojans  are  driven  to  Africa, 
and  hofpitably  received  by  the  queen  of  the  coujntry;  at 
whofe  dcure  their  commander  relate*  his  adventures. 

The  a6tion  of  Paradlfe  Lojl  commences  not  many 
days  before  Adam  and  Eve  are  expelled  from  the  gardejj  - 
©f  Eden,  which  is  the  concluding  event.  Tliis  poeniy 
as  its  plan  is  incomparably  more  lubllrae  and  more  iqi- 
portant  than  that  of  either  the  Iliad  or  ^neid,  open^ 
with  a  fai-  more  interefting  fcene  :  a  m^ultitude  of  angels 
and  archangels  ftiut  up  in  a  region  of  torment  and  dark- 
nefs,  and  rolling  on  a  lake  of  unquenchable  fire.  Who 
tlieie  angels  are,  and  what  brought  them  into  this  mi'- 
ferable  condition,  we  naturally  wifti  to  know  ; .  and  the 
poet  in  due  time  informs  us  ;  partly  from  the  cpnvejrfa- 
tion  of  the  fiends  theinfelves  ;  and  more  particularly  by 
\h&  mouth  of  a  happy  fpii it,  fent  from  heaven  caution 
tlie  fgttirer  and  pother  of  mankind  agajnift  tjetn^tation^ 
and  confinn  theii"  good  xefolutiong  by  unl^ldiog  'ths 
dreadful  effe.(Sts  of  impiety  and  difpbediencei  '  ' 
7  .  '   -  '    '  "  ' ,  "  '    ^  Thk 


i84 


P     O  E 


of  Poetical 
Arraii^e- 
inent,  &c. 


£eaUie,  , 
lit  fupra. 
U 

The  advan 


This  poetical  arrangement  of  events,  fo  difFeYent  from 
the  hiftorical,  has  other  advantages  befides  thofe  ari- 
fing  from  brevity  and  compaftnefs  of  detail :  it  is  ob- 
vioufly  more  afFefting  to  the  fancy,  and  more  alarming 
to  the  paffions  ;  and,  being  more  fuitable  to  the  order 
and  the  manner  in  which  the  adtions  of  ot)ier  men  ftrikes 
6a)?es  of  the  f'^'^f'^s,  is  a  more  exaft  imitation  of  human  affairs, 
poetical  ar- 1  hear  a  fudden  noiC^  in  the  ftreet,  and  run  to  fee  what 
rangemcat.  is  the  matter.  An  infmTeftion  has  happened,  a  great 
multitude  is  brought  together,  and  fomething  vety  im- 
portant is  going  forward.  The  fcene  before  me  is  the 
iirft  thing  that  engages  my  attention  ;  and  is  in  itfelf  fo 
interefting,  that  for  a  moment  or  two  I  look  at  it  in 
iilence  and  wonder.  By  and  by,  when  I  get  time  for 
jefled^ion,  I  begin  to  inquire  into  the  caufe  of  all  this 
tumult,  and  what  it  is  the  people  would  be  at ;  and 
■  one  who  is  better  informed  than  I,  explains  the  affair 
from  the  beginning ;  or  perhaps  I  make  this  out  for 
myfelf,  from  the  words  and  aftions  of  the  perfons  prin- 
cipally concerned.  -  This  ia  &  fort  of  pifture  of  poetical 
arrangement,  both  in  epic  and  dramatic  compofition ; 
and  this  plan  has  been  followed  in  narrative  odes  and 
ballads  both  ancient  and  modern.  --  The  hiftorian  purfues 
a  different  m.ethod.  He  begins  perhaps  with  an  account 
of  the  manners  of  a  certain  age>  and  of  the  political  con- 
ftitution  of  a  certain  country  ;  then  introduces  a  parti- 
cular perfon,  gives  the  flory  of  his  birth,  connexions, 
private  charafter,  purfuits,  difappointments,  and  of  the 
events  that  promoted  his  views,  and  brought  him  ac- 
quainted with  other  turbulent  fpirits  like  himfelf ;  and 
fo  proceeds,  unfolding,  according  to  the  order  of  time, 
the  caufes,  principles,  and  progrefs  of  the  confpiracy, 
if  that  be  the  fubjeft  which  he  undertakes  to  illuftrate. 
It  cannot  be  denied,  that  this  latter  method  is  more 
favourable  to  calm  information :  but  the  former,  com- 
pared with  it,  will  be  found  to  have  all  the  advantages 
already  fpeci'  ed,  and  to  be  more  effeftuaUy  produftive 
of  that  mental  pleafure  which  depends  on  the  pafTions 
and  imagination. 

II.  If  a  work  have  no  determinate  end,  it  has  no 
meaning }  and  if  it  have  many  ends,  it  will  dlftraft  by 
its  multiplicity.    Unity  of  defign,  therefwre,  belongs 
the  higher      fome  mcafure  to  all  compofitions,  whether  in  verfe  or 
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profe.  But  to  fome  it  is  more  efTential  than  to  others  ; 
and  to  none  fo  much  as  in  the  higher  poetry.  In  cer- 
tain kinds  of  hillory,  there  is  unity  fufficient  if  all  the 
events  recorded  be  referred  to  one  perfon  ;  in  others, 
if  to  one  period  of  time,  or  to  one  people,  or  even  to 
•the  inhabitants  of  one  and  the  fame  planet.  But  it  is 
not  enough  that  the  fubjeft  of  a  poetical  fable  be  the 
exploits  of  one  perfon  ;  for  thefe  may  be  of  various  and 
even  of  oppofite  forts  and  tendencies,  and  take  up  longer 
time  than  the  nature  of  poetry  can  admit : — far  lefs  can 
a  regular  poem  comprehend  the  affairs  of  one  period  or 
of  one  people  : — it  mufl  be  limited  to  one  great  action 
or  event,  to  the  illuftration  of  wfiich  all  the'  fubordinate 
events  muft  contribute  ;  and  thefe  mull  be  fo  connefted 
with  one  another,  as  well  as  with  the  poet's  general 
purpofe,  that  one  cannot  be  changed,  tranfpofed,  or 
taken  away,  without  affefting  the  confiftencc  and  ftabi'- 
Kty  of  the  whole  *,  In  itfelf  an  incident  may  be  in- 
terefling,  a  charafter  well  drawn,  a  defcription  beautiful ; 
and  yet,  if  it  disfigure  the  general  plan,  or  if  it  obftruft 
or  incumber  the  main  aftion,  inflead  of  helping  it  for- 
ward, a  covreft  artifl  would  confider  it  but  as  a  gaudy 
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fuperfluity  or  fplendid  deformity  ;  like  a  piece  of  fcnrlct  • 
cloth  fewed  upon  a  garment  of  a  diflerent  colour  f.  Not 
that  all  the  parts  of  the  fable  either  are,  or  can  be,  equally 
effential.  Many  defcriptions  and  thought's,  of  little  con-  Ho'i 
fequence  to  the  plan,  may  be  admitted  for  the  fake  of  '  ott, 
variety  ;  and  the  poet  may,  as  well  as  the  hiflorian  and 
philofopher,  drop  his  fubjeft  for  a  time,  ia  order  to  take 
up  an  affefting  or  inftruftive  digreffion.  j 

III.  The  dodlrine  of  poetical  digreffions  and  t•^\-^^.^^ 
fodes  has  been  largely  treated  by  the  cr  itics.  We  fhaUj^^^] 
here  only  remark,  that,  in  eftiniating  their  propriety,  a ri  i  e 
three  things  are  to  be  attended  to  :  their  connexion ''"des, 
with  the  fable  or  fubjeft  ;  their  own  peculiar  excellence  ;  P'^^''^ 
and  their  fubferviency  to  the  poet's  defign.  ^' 

(i.)  Thofe  digreffions  that  both  arife  from  and  ter* Their 
mlhate  in  the  fubjeft,  like  the  epifode  of  the  angel  Ra-"p<^' 
phael  in  Paradlfe  Loft,  and  the  tranfition  to  the  death  of  / , 
Csefar  and  the  civil  wars  in  the  fir  ft  book  of  the  Georgic,  \^ 
are  the  moft  artful,  and  if  fuitably  executed  claim  the 
higheft  praife  :  ~  thofe  that  arife  from,  but  do  not  ter- 
minate in,  the  fubjeft,  are  perhaps  fecond  in  the  order* 
of  merit ;  like  the  ftory  of  Dido  in  the  -52neid,  and  the 
encomium  on  a  country  life  In  the  fecond  book  of  the 
Georgic :  thofe  come  next  that  terminate  in,  but  do 
not  rife  from,  the  fable  ;  of  which  there  are  feveral  in 
the  third  book  of  the  jEneid,  and  in  the  OdyfTey  :— . 
and  thofe  that  neither  terminate  in  the  fable  nor  rife 
from  it  are  the  leaft  artful  \  and  if  they  be  long,  cannot 
cfcape  cenfure,  unlefs  their  beauty  be  very  great. 

But  (2.)  we  are  willing  to  excufe  a  beautiful  epifode  xj,  J 
at  whatever  expence  to, the  fubjefk  it  may  be  introduced*  ,-ecul 
They  who  can  blame  Virgil  for  obtruding  upon  them  the  e  lei 
charming  tale  of  Orpheus  and  Euridice  in  the  fourth  ^"'^ 
Georgic,  or  Milton  for  the  apoftrophe  to  light  in  the 
beginning  of  his  third  book,  ought  to  forfeit  all  title  to 
the  perufal^of  good  poetry  ;  for  of  fuch  divine  ftralns 
one  would  rather  be  the  author  than  of  all  the  books  of 
criticifm  in  the  world.    Yet  ftill  it  is  better  that  an 
epifode  pofTefs  the  beauty  of  conneftion,  together  with 
its  own  intrinfjG  elegance,  than  this  without  the  other. 

Moreover,  in  judging  of  the  propriety  of  epifodes  rhel^ 
and  other  fimllar  contrivances,  it  may  be  expedient  tof-!  v:< 
attend  (3.)  to  the  defign  of  the  poet,  as  diftinguifhed  t'le  p 
from  the  fable  or  fubjedl  of  the  poem.  The  great  de-'^*'"** 
fign,  for  example,  of  Virgil,  was  to  intereft  his  coun- 
trymen in  a  poem  written  with  a  view  to  reconcile  them 
to  the  perfon  and  government  of  Auguftus.  Whatever, 
therefore,  in  the  poem  tenda  to  promote  this  defign, 
even  though  it  fhculd  in  fome  degree  hurt  the  contexture 
of  the  fable,  Is  really  a  proof  of  the  poet's  judgment ; 
and  may  be  not  only  allowed,  but  applauded. — The 
progrefs  of  the  aftion  of  the  ^neid  may  feem  to  be  too 
long  obftru6ted  in  one  place  by  the  ftory  of  Dido,  which, 
though  it  rifes  fiom  the  preceding  part  of  the  poem, 
has  no  influence  upon  the  fequel ;  and,  in  another,  by 
the  epifode  of  Cacus,  which,  without  Injury  to  the  fable, 
might  have  been  omitted  altogether.  Yet  thefe  epifodes, 
interefting  as  they  are  to  us  and  all  mankind  becaufe  of 
the  tranfcendant  merit  of  the  poetry,  muft  have  been 
flill  more  interefting  to  the  Romans  becaufe  of  their 
connexion  with  the  Roman  affairs  ;  for  the  one  accounts 
poetically  for  their  wars  with  Carthage  ;  and  the  other 
not  only  explains  fome  of  their  religious  ceremonies,  but 
alfo  gives  a  moft  charming  rural  pifture  of  thofe  hills 
and  valleys  in  the  neighbourhood  of  the  Tiber,  on  which, 
8  in 
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»Itn  after  times,  tKeir  majcftic  city  was  fat^d  to  ftand.— 
And  if  we  confider,  that  the  defign  of  Homer's  Iliad 
was  not  only  to  (how  the  fatal  efFefts  of  diffenfioa  among 
confederates,  but  alfo  to  immortalize  his  'countr}'-,  and 
celebrate  the  moll  diftingriijfhed  families  in  it,  we  (hall 
be  inclined  to  tliink  more  favourably  than  critics  gene- 
rally do  of  fome  of  his  long  fpeeches  and  digreflions  ; 
which,  though  to  us  they  may  feem  trivial,  muft  have 
been  very  interefting  to  his  countiymen  on  account  of 
the  genealogies  and  private  hiftory  ntcorded  in  them. — 
Shakefpeare's  hiftorical  plays,  confidered  as  dramatic 
fables,  and  tried  by  the  laws  of  tragedy  and  comedy, 
appear  very  rude  compofitions  ;  but  if  we  attend  to 
„  the  poet's  defign  (as  the  elegant  critic  *  has  with  equal 
s  truth  and  beauty  explained  it),  we  lhall  be  forced  to 
°J  admire  his  judgment  in  the  general  conduA  of  thofe 
'pieces,  as  well  as  unequalled  fuccefs  in  the  execution 
of  particular  parts. 

_  There  is  yet  another  point  of  view  in  which  thefe 
digreflions  may  be  confidered.  If  they  tend  to  eluci- 
date any  important  charafter,  or  to  introduce  any  in- 
terefting  event  not  otherwife  within  the  compafs  of  the 
poem,  or  to  give  an  amiable  difplay  of  any  particular 
virtue,  they  may  be  intitled,  not  to  our  pardon  only, 
but  even  to  our  admiration,  hbwever  loofely  they  may 
hang  upon  the  fable.  All  thefe  three  ends  are  effefted 
by  that  moft  beautiful  epifode  of  Heftor  and  Andro- 
mache in  the  fixth  book  of  the  Iliad  ;  and  the  two  laft, 
by  the  no  lefs  beauu'ful  one  of  Euryalus  and  Nifus  in 
the  ninth  of  the  iEneid, 

IV.  And  now,  from  the  pofition  formerly  eftabliflied, 
that  the  end  of  this  divine  art  is  to  give  pleafure,  it  has 
been  endeavoured  to  prove,  that,  whether  in  difplaying 
the  appearances  of  the  material  univerfe,  or  in  imitating 
the  workings  of  the  human  mind,  and  the  varieties  of 
human  charafter,  or  in  arranging  and  combining  into 
one  whole  the  feveral  incidents  and  parts  whereof  his 
fable  confifts, — the  aim  of  the  poet  muft  be  to  copy 
nature,  not  as  it  is,  but  in  that  ftate  of  perfeclion  in 
which,  cpnfiftently  with  the  particular  genius  of  the 
work,  and  the  laws  of  verifimilitude,  it  may  be  fuppo- 
fed  to  be. 

Such,  in  general,  is  the  nature  of  that  poetry  which 
is  intended  to  raife  admiration,  pity,  and  other  ferious 
emotions.  But  in  this  art,  as  in  all  others,  there  are 
different  degrees  of  excellence ;  and  we  have  hitherto 
direfted  our  view  chiefly  to  the  higheft.  AU  ferious 
poets  are  not  equally  folicitous  to  improve  nature.  Eu- 
ripides is  fald  to  have  reprefented  men  as  they  were  ; 
Sophocles,  more  poetically,  as  they  {hould  or  might  be  f . 
Theocritus  in  his  Idyls,  and  Spencer  in  his  Shepherd's 
Calendar,  give  us  language  and  fentiments  more  nearly 
approaching  thofe  of  the  Rns  ■verum  et  barbarum  \,  than 
what  we  meet  with  in  the  Paftoi-als  of  Virgil  and  Pope. 
In  the  hiftorical  drama,  human  charadlers  and  events 
muft  be  according  to  hiftorical  truth,  or  at  leaft  not  fo 
remote  from  it  as  to  lead  into  any  important  mifappre- 
henfion  of  fa£l.  And  in  the  hiftorical  epic  poem,  fuch 
as  the  Pharfalia  of  Lucan,  and  the  Campaign  of  Addi- 
fon,  the  hiftorical  an-angement  is  preferred  to  the  poeti- 
cal, as  being  nearer  the  truth.  Yet  nature  is  a  little 
improved  even  in  thefe  poems.  The  perfons*  in  Shake- 
fpeare's hiftorical  plays,  and  the  heroes  of  the  Pharfalia', 
'  talk  in  verfe,  ^nd  fuitably  to  their  charaders^  and  with 
Vol.  XV.  Part  I. 
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a  readinefs,  beauty,  and  harmony  of  exprefllon,  not  to  Of  Poetical 
be  met  with  in  real  life,  nor  even  in  hiftory  :  fpeeches  '^'[it"  &c 
are  invented,  and,  to  heighten  the  defcription,  circum-  ^ 
ftances  added,  v/ith  great  latitude  :  real  events  are  ren- 
dered more  compaft  and  more  ftriftly  dependent  upon 
one  another ;  and  fiftitious  ones  brought  in,  to  elucidate 
human  charafters  and  diverfify  the  narration. 

The  more  poetiy  improves  nature,  by  copying  after 
general  ideas  coUefted  from  extenfive  obfervation,  the 
more  it  partakes  (according  to  Ariftotle)  of  the  nature 
of  philofophy  ;  the  greater  ftretch  of  fancy  and  of  ob- 
fei-vation  it  requires  in  the  artift,  the  better  chance  it 
has  to  be  univerfally  agreeable. 

Yet  poetry,  when  it  falls  fhort  of  this  perfeftion,  When  poc. 
may  have  great  merit  as  an  inftrument  of  both  inftruc-  ^ falls 
tion  and  pleafure.     To  moft  men,  fimple  unadorned 
nature  is,  at  certain  times,  and  in  certain  compofitions,  fe(5l';!n''it 
more  agreeable  than  the  moft  elaborate  improvements  may  have 
of  art ;  as  a  plain  fliort  period,  without  modulation,  g''^at  me- 
gives  a  pleafing  variety  to  a  difcourfe.    Many  fuch''V\r^^*' 
portraits  of  fimple  nature  there  are  in  the  fubordlnate^' 
parts  both  of  Homer's  and  of  Virgil's  poetry  ;  and  an 
excellent  efteft  they  have  in  giving  probability  to  the 
fidlion,  as  well  as  in  gratifying  the  reader's  faacy  with 
images  diftinft  and  lively,  and  eafily  comprehended.  The 
hiftorical  plays  of  Shakefpeare  raife  not  our  pity  and 
terror  to  fuch  a  height  as  Lear,  Macbeth,  or  Othello  ; 
but  they  intereft  and  inftrud  us  greatly  notwithftandin^i-. 
The  rudeft  of  the  eclogues  of  Theocritus,  or  even  of 
Spenfer,  have  by  fome  authors  been  extolled  above  thofe 
of  Virgil,  becaufe  more  like  real  life.    Nay,  Corneille 
is  known  to  have  preferred  the  Pharfalia  to  the  VEneid, 
perhaps  from  its  being  nearer  the  truth,  or  perhaps  from 
the  fublime  fentiments  of  ftoical  morality  fo  forcibly  and 
fo  oftentatioufly  difplayed  in  it. 

Poets  may  refine  upon  nature  too  much  as  well  as 
too  little  ;  for  aftedation  and  rufticity  are  equally  re- 
mote from  true  elegance.  The  ftyle  and  fentiments  of 
comedy  fhould  no  doubt  be  more  correft  and  more 
pointed  than  thofe  of  the  moft  pohte  converfation  :  but 
to  make  every  footman  a  wit,  and  eveiy  gentleman  and 
lady  an  epigrammatift,  as  Congreve  has  done,  is  an  ex- 
ceffive  and  faulty  refinement.  The  proper  medium  has 
been  hit  by  Menander  and  Terence,  by  Shakefpeare  in 
his  happier  fcenes,  and  by  Garrick,  Cumberland,  and 
fome  others  of  late  renown.  To  defcribe  the  pafiion  of 
love  with  as  little  delicacy  as  fome  rnen  fpeak  of  it 
would  be  unpardonable ;  but  to  transform  it  into  mere 
Platonic  adoration  is  to  run  into  another  extreme,^  lefs 
criminal  indeed,  but  too  remote  from  univerfal  truth  to 
be  univerfally  interefting.  To  the  former  extreme  Ovid 
inclines,  and  Petrarch  and  his  imitators  to  the  latter. 
Virgil  has  happily  avoided  both  :  but  Milton  has  painted 
this  paflioH  as  dilHnft  from  all  others,  with  fuch  peculiar 
truth  and  beauty,  that  we  cannot  think  Voltaire's  en- 
comium too  high,  when  he  fays,  that  love  in  all  other 
poetry  feems  a  weaknefs,  but  in  Paradife  Loft  a  virtue^ 
There  are  many  good  ftrokes  of  nature  iu  Ramfay's 
Gentle  Shepherd ;  but  the  author's  pallion  for  the  rus 
varum  betrays  him  into  fome  indelicacies  ;  a<:ei.ifure  that 
falls  with  greater  weight  upon  Theocritus,  who  is  often 
abfolutely  indecent.  The  Italian  paftoral  of  TafFo  and 
Guarini,  and  the  French  of  Fontenelle,  run  into  the 
oppoiite  extreme  (though  in  fome  parts  beautifully 
fimple),  and  difplay  a  fyftem  of  rural  manners  fo  quaint 
A  a  and 
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Of  Poetical  and  afFf3:e<J  as  to  outrage  all  ptobabiUty.  In  fine, 
Language.  tj^Q^gh  mediocrity  of  execution  in  poetry  be  allowed  to 
deferve  the  doom  pronounced  upon  it  by  Horace  ;  yet 
it  is  true,  notwithftanding,  that  in  tliis  art,  as  in  many 
other  good  things,  the  point  of  excellence  lies  in  a 
middle  between  two  extremes  ;  and  lias  been  reached 
by  thofe  only  who  fought  to  improve  nature  as  far  as 
the  genius  of  their  work  would  permit,  keeping  at  an 
equal  diftance  from  rufticity  on  the  one  hand,  and  affefted 
elegance  on  the  other. 


Sect.  VI.    Of  Poetical  Language. 


Word*sm  Words  in  poetr}^  are  chofen,  firft,  for  their  fenfe; 
poetry  to  be  and,  fecondly,  for  their  founcL  That  the  fiift  of  thefe 
chofen  for  grounds  of  choice  is  the  more  excellent  nobody  can 
a^d  fo?  "  ^^"y*  ^"  literary  matters  prefers  found  to 

their  Ivund.  fenfe  is  a  fool.  Yet  found  is  to  be  attended  to  even  in 
profe,  and  in  verfe  demands  particular  attention.  We 
ftiall  confider  poetical  language,  firft,  as  significant  ; 
and,,  fecondly,  as  susceptible  of  harmony. 

J  I.    Of  Poetical  Language  conJtJered  as  SIGNIFICANT. 
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The  Ian-  If,  as  it  has  been  endeavoured  to  prove,  poetry 
gua^'c  rf-  imitative  of  nature,  poetical  fictions  of  real  events, 
poeny  an  poetical  images  of  real  appearances  in  the  vifible  crea- 
oTthe'hn-  ^ion,  and  poetical  perfonages  of  real  human  charafters  ; 
guage  of  it  would  feem  to  foUow,  that  the  language  of  poetry  mull 
nature,       be  an  imitation  of  the  language  of  nature. 

EJfays,        According  to  Dr  Beattie  *,  that  language  is  natural 
Partii.      "which  is  fuited  to  the  fpeaker's  condition,  charafter, 
chap.  X.      and  circumftances.     And  as,  for  the  moft  part,  the 
images  and  fentiments  of  ferious  poetry  are  copied  from 
tlie  images  and  fentiments,  not  of  real,  but  of  improved, 
nature  ;  fo  the  l,\nguage  of  ferious  poetry  muft  (as  hinted 
already)  be  a  tranfcript,  not  of  the  feal  language  of  na- 
^ .       ture,  which  is  often  diffonant  and  rude,  but  of  natural 
Improved   language  improved  as  far  as  may  be  confiftent  with  pro- 
as far  as     bability,  and  with  the  fuppofed  charadler  of  the  fpeaker. 
maybe  con- j£  ^^^f^^  jf       language  of  poetry  be  fuch 

»fo?abiUty,<*"ly  we  hear  in  converfation  or  read  in  hiltory,  it  will, 
2tc.  'inftead  of  delight,  bring  difappointijient :  becaufe  it 
will  fall  ftiort  of  what  we  expCdl  from  an  art  which  is 
recommended  rather  by  its  pleafurable  qualities  than  by 
its  intrinfic  utility  and  to  which,  in  order  to  render  it 
pleafing,  we  grant  higher  privileges  than  to  any  other 
kind  of  hterary  compofition,  or  any  other  mode  of 
human  language. 

The  next  inquiry  muft  therefore  be,  "  What  are  thofe 
improvements  that  peculiarly  belong  to  the  language  of 
poetry  V  And  thefe  may  be  comprehended  under  two 
heads  ;  poetical  ivordsf  and  tropes  and  figures. 

Art.  I.   Of  Poetical  Words. 

One  mode  of  improvement  peculiar  to  poetical  diftion 
refults  from  the  ufe  of  thofe  words  and  phrafes  which, 
becaufe  they  rarely  occur  in  profe,  and  frequently  in 
verfe,  are  by  the  grammarian  and  lexicographer  termed 
AH  fan-     poetical.    In  thefe  fome  languages  abound  more  than 
guages       others ;  but  no  language  perhaps  Is  altogether  without 
have  words  ^ijgjj,^  ^^d  perhaps  no  language  can  be  fo  in  which  any 
peculiar  to  j^yj^^jgj.      ggo^j  poems  have  been  written  :  for  poetry 
^'      is  better  remembered  tlian  profe,  efpecially  by  poetical 
authors,  who  will  always  be  apt  to  imitate  the  phrafe- 
ology  of  thofe  they  have  been  accuftomed  to  read  and 


admire  ;  and  thus,  in  the  works  of  poets  down  through  Of  P 
fucceffive  generations,  certain  phrafes  may  have  been 
conveyed,  which,  though  originally  perhaps  in  common  ^ 
ufe,  are  now  confined  to  poetical  compofition.  Profe 
writers  are  not  fo  apt  to  imitate  one  another,  at  kaft  in 
words  and  phrafes,  both  becaufe  they  do  not  fo  well 
remember  one  another's  phrafeology,  and  alfo  becaufe 
their  language  is  lefs  artificial,  and  muft  not,  if  they 
would  make  it  eafy  and  flowing  (without  which  it  cannot 
be  elegant),  depart  eflentially  from  the  ftyle  of  correft 
converfation.  Poets,  too,  on  account  of  the  greater 
difficulty  of  their  numbers,  have,  both  in  the  choice  and 
in  the  airangement  of  words,  a  better  claim  to  indul- 
gence, and  ftand  more  in  need  of  a  difcretionary  power. 

The  language  of  Homer  differs  materially  from  what 
was  written  and  fpoken  in  Greece  in  the  days  of  So- 
crates. It  differs  in  the  mode  of  iufleftion,  it  differs  in 
the  fyntax,  it  differs  even  in  the  words  :  fo  that  one 
might  read  Homer  with  eafe  vi^ho  could  not  read  Xeno- 
phon;  or  Xenophon,  without  being  able  to  read  Homer. 
Yet  we  cannot  believe  that  Homer,  or  the  firft  Greek 
poet  who  wrote  ia  his  ftyle,  would  make  choice  of  a 
dialeft  quite  difterent  from  what  was  inteUIgible  in  his 
own  time  :  for  poets  have  in  all  ages  written  with  a 
view  to  be  read,  and  to  be  read  with  pleafure ;  which 
they  could  not  be  if  their  didlion  were  hard  to  be  un- 
derflood.  It  is  more  reafonable  to  fuppofe  that  the 
language  of  Homer  is  according  to  fome  ancient  dialeft, 
which,  though  not  perhaps  in  familiar  ufe  among  the 
Greeks  at  the  time  he  wrote,  was  however  intelligible. 
From  the  Homeric  to  the  Socratic  age,  a  period  had 
elapfed  of  no  lefs  than  400  years ;  during  which  the 
ftyle  both  of  difcourfe  and  of  writing  muft  have  under- 
gone great  alterations.  Yet  the  Iliad  continued  the 
ftandard  of  heroic  poetry,  and  was  eonfidered  as  the 
very  perfeftion  of  poetical  language  ;  notwithftanding 
that  fome  words  in  it  were  become  fo  antiquated,  or  fo 
ambiguous,  that  Ariftotle  himfelf  feems  to  have  been 
fomewhat  doubtful  in  regard  to  their  meaning  *.  And  *  Po 
if  Chaucer's  merit  as  a  poet  had  been  as  great  as  Ho-  cap. 
mer's,  and  the  Enghfh  tongue  under  Edward  III.  as 
perfedl  as  the  Greek  was  in  the  fecond  century  after 
the  Trojan  war,  the  ftyle  of  Chaucer  would  probably 
have  been  our  model  for  poetical  diftion  at  this  day ; 
even  as  Petrarch,  his  contemporary,  is  flill  imitated  by 
•the  beft  poets  of  Italy. 

The  rudenefs  of  the  ftyle  of  Ennuis  has  been  impu- 
ted by  the  old  critics  to  his  having  copied  too  clofely 
the  dialeft  of  common  life.    But  this  appears  to  be  a 
miftake.    For  if  we  compare  the  fragments  of  that  au- 
thor with  the  comedies  of  Plautus,  who  flourifhed  in 
the  fame  age,  and  whofe  language  was  certainly  co- 
pied from  that  of  common  life,  we  fhall  be  ftruck  with 
an  air  of  antiquity  in  the  former  that  is  not  in  the  lat- 
ter.   Ennius,  no  doubt,  hke  moft  other  fublime  poets, 
affefted  fomething  of  the  antique  in  hls-exprefiion  :  and 
many  of  his  words  and  phrafes,  not  adopted  by  any 
profe-writer  now  extant,  are  to  be  found  in  Lucretius 
and  Virgil,  and  were  by  them  tranfmltted  to  fucceed- 
ing  poets.    Thefe  form  part  of  the  Roman  poetical  dia-Th 
left  ;  which  appears  from  the  writings  of  Virgil,  where  [^^^ 
we  have  it  in  perfeftion,  to  have  been  very  copious. 
The  ftyle  of  this  charming  poet  is  indeed  fo  different  th 
from  profe,  and  is  altogether  fo  peculiar,  that  it  is  per- 1  r 
haps  impofflble  to  analyfe  it  on  the  common  principles 
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of  X^tln  grammar,  Aiid  yet  no  author  can  be  more 
perfpicuous  or  more  exprelfive  ;  notwithftanding  the 
frequency  of  Grecifm  in  his  fyntax,  and  his  love  of 
©Id  words,  which  he,  in  the  judgment  of  Quintilian, 
knew  better  than  any  other  man  how  to  improve  into 
decoration  *. 

The  poetical  dialeft  of  modern  Italy  is  fo  diflerent 
from  the  profaic,  that  perfons  who  can  read  the  hifto- 
rians,  and  even  fpeak  with  tolerable  fluency  the  lan- 
guage of  that  country,  may  yet  find  it  difficult  to  con- 
ftrue  a  page  of  Petrarch  or  TafTo.  Yet  it  is  not  pro- 
bable, that  Petrarch,  whofe  works  are  a  ftandard  of 
the  Italian  poetical  diftion  f ,  made  any  material  inno- 

.  vations  in  his  native  tongue.  It  is  rather  probable  that 
he  wrote  it  nearly  as  It  was  fpoken  in  his  time,  that  is, 

'  in  the  T4th  century;  omitting  only  harfii  combinations, 
and  taking  that  liberty  which  Hom.er  probably,  and 

-Virgil  certainly,  took  before  him,  of  reviving  fuch  old, 
but  not  obfolete  expreffions,  as  feemed  peculiarly  figni- 
ficant  and  melodious;  and  polifliing  his  ilyle  to  that  de- 
gree of  elegance  which  human  fpecch,  without  beco- 
ming unnatural,  may  admit  of,  and  which  the  genius  of 
poetry,  as  an  art  fubfervient  to  pleafure,  may  be  thought 
to  require. 

The  French  poetry  in  general  is  diftinguiflied  from 
profe  rather  by  the  rhline  and  the  meafure,  than  by 
•  any  old  or  uncommon  phrafeology.  Yet  the  French, 
on  certain  fubjeils,  imitate  the  ftyle  of  their  old  poets, 
of  Marot  in  particular;  and  may  therefore  be  faid  to 
have  fomething  of  a  poetical  dialed,  though  far  lels 
extenfive  than  the  Italian,  or  even  than  the  Engllfli. 
And  it  may  be  prefumed,  that- in  future  ages  they 
will  have  more  of  this  diale£t  than  they  have  at  pre- 
.fent.  This  may  be  inferred  from  the  very  uncommon 
merit  of  fome  of  their  late  poets,  particularly  Boileau 
and  La  Fontaine,  who,  in  their  refpe£live  departments, 
will  continue  to  be  imitated,  when  the  prefent  modes  of 
French  profe  are  greatly  changed  :  an  event  that,  for 
all  the  pains  they  take  to  preferve  their  language,  mull 
inevitably  happen,  and  whereof  there  are  not  wanting 
fome  prefages  ah*eady. 

The  Englifh  poetical  dialetl  Is  not  charafterlfed  by 
any  peculiarities  of  inflexion,  nor  by  any  great  lati- 
tude in  the  ufe  of  foreign  idioms.    More  copious  it  is, 
■  however,  than  one  would  at  firft  imagine  ;  as  may  ap- 
^pear  from  the  following  fpeclmen  and  obfervatlons. 

(i.)  A  few  Greek  and  Latin  idioms  are  common 
in  Engllfli  poetry,  which  are  feldom  or  never  to  be  met 
with  in  profe.  Quenched  of  hope.  Shakefpeare. — 
Shorn  of  his  beams.  Milton.  — Creaferl  thing  nor 
VALUED  HE  NOR  shun'd.  MUton. — 'Tts  thus  we  riot, 
■<aihile  who  sow  it  starve.    Pope. — This  day  be 

BREAD  AND  PEACE  MY  LOT.      Pope.  —  InTO  WHAT  PIT 

THOU  see'st  From  what  height  fallen.  Mdton. 
He  decei'ved  The  mother  of  mankind,  what  time  his 

PRIDE  Had  cast  him  ovt  of  heaver.  Milton.  

Some  of  thefe,  with  others  to  be  found  in  Milton, 
feem  to  have  been  adopted  for  the  fake  of  brevity, 
wlilch  in  the  poetical  tongUe  Is  Indlfpenfable.  For 
the  fame  reafon,  perhaps  the  articles  a  and  the  are  fome- 
tlmes  omitted  by  our,,  poets,  though  lefs  frequently  In 

ferlous  than  bu^qu^i  compofitlon.  In  Enghfli,  the 

adjedtlve  generOTy  goes  before  the  fubllantive,  the  no- 
minative before  the  verb,  and  the  aftlve  verb  before 
.  (what  we  call)  the  accufatlve.    Exceptions,  however, 
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to  this  nUe,  are  not  uncommon  even  in  profe.  But  '^^^^^^"J'^^^ 
in  poetry  they  are  moi^e  frequent.  Theit  homely  joys,  ■^^-.^'^^ 
and  destiny  obs-cure.  xVotv  fades  the  glimmering 
landfcape  on  the  fight;  and  all  the  air  a  folemn  fiillnefs 
holds...  In  general,  tliat  veriification  may  be  lefs  diffi- 
cult, and  the  cadence  more  uniformly  pleafing ;  and 
fometlmes,  too,  in  order  to  give  energy  to  expreffion, 
or  vivacity  to  an  image  ; — the  EngHffi  poet  is  permit- 
ted to  take  m.uch  greater  liberties  than  the  profe -wri- 
ter, In  arranging. his  words,  and  modulating  his  lines 
and  periods.  Examples  niay  be  feen  in  every  page  of 
Paradil'e  Loft. 

(7.)  Some  of  our  poetical  words  take  an  additional 
fyllabk,  tliat  they  m.ay  fult  the  verfe  the  better ;  as, 
dtfpart,  dtftnin,  difport,  offnght..  enchain,  for  part,  ftain, 
fport,  fright,  chain.  Others  feem  to  be  nothing  elfe 
than  common  words  made  fhorter,  for  the  convenience 
of  the  verlifier.  Such  are,  auxiliar,  Jublunar,  trump, 
vale,  part,  clime,  fubmifs,  frolic,  plain,  drear,  dready 
helm,  worn,  mead,  eve  and  even,  gan,  illume  and  illumine^ 
ope,  hoar,  bide,  fivage,  fcape ;  for  auxiliary,  fubl  unary, 
trumpet,  valley,  depart.,  climate,  fubmiffive,  frollcfome, 
complain,  dreary,  dreadful,  helmet,  morning,  meadow, 
evening,  began  or  began  to,  illuminate,  open,  hoary, 

abide,  affiiage,  efcape.  Of  fome  of  thefe  the  (hort 

fonn  Is  tlie  more  ancient.  In  Scotland,  even,  morn, 
bide,  fivage,  are  ftlll  In  vulgar  ufe  ;  but  morti,  except  _ 
when  contradlftingulflied  to  even, is,  fynonymous.not  with 
morning  (as  in  the  Englilh  poetical  dialecl),  but  with 
morroiv.  —The  Latin  poets,  in  a  way  fomewhat  fimilar, 
and  perhaps  for  a  fimllar  reafon,  (hortencdfundamenfiim, 
tutamentum,  munimei.tum,  &c.  into  fundamen,  tutamen, 
munimen. 

(3.)  Of  the  following  words,  which  are  now  almoft 
peculiar  to  poetry,  the  greater  part  are  ancient,  and 
were  once  no  doubt  in  common  ufe  in  England,  a6 
many  of  them  ftlU  are  in  Scotland.  Afield,  amain,  an- 
noy (a  noun),  anon,  aye  (ever),  hfLfl,  blithe,  brand 
{fword),  bridal,  carol,  dame  (lady),  featly,  fell  (an  ad- 
'yii^\\fi),gaude,  gore,  hojl  (army),. lamliirj,  late  (of  late),  - 
lay  (poem),  lea,  glade,  gleam,  hurl,  lore,  meed,  orifons^ 
//r;ci  (to  travel  laborioufly),  ringlet,  rue  (a  verb),  ruth^ 
ruihlefi,  fojourn  (a  noxm),.  fmite,  fpe-d  (an  aftive  verb), 
fave  ( except ) ,  fpray  ( twig ) ,  Ijeed,  flrain  (  fong  ) ,  Jlrand^ 
fiv'.in,  thrall,  thrill,  trail  (a  verb),  troll,  nvud,  welter, 
ivarhle,  luayiuard,  <woo,  the  while  (In  the  mean  time), 
yon,  of  yore. 

(4,)  Thefe  that  follow  are  alfo  poetical;  but,  fo 
far  as  appears,  were  never  in  common  ufe.  Appal^ 
arrowy,  attune,  battailous,  bree%y,  car  (chariot),  f/arw^, 
Gates,  courfer,  darkling,  Jlicker,  floweret,  tmblaze,  gair'fhy 
circlet,  impearl,  nightly,  nofeJefi,  pinion  (wing), Jhadowy^ 
Jlumherous,flreamy,  troublous,  wUder  (a  verb),  fhrill  (a 
verb),  [fi\3k.t\\),  'madding,  viewlefs. — The  follow- 

ing, too,  derived  from  the  Greek  and  Latin,  feem  pe- 
culiar to  poetry.  Clang,  clangor,  choral,  bland,  boreal., 
dire,  enfauguimd,  ire,  ireful,  lave  (to  wafli),  nymph  (lady, 
girl),  orient,  panoply,  philomel,  infuriate,  jocund,  radiant^ 
rapt,  redolent,  refulgent,  verdant,  vernal,  %ephyr,  zone 
( girdle ),yj'/rflw,  fuffufe. 

(5.)  In  moil  languages,  the  rapidity  of  pronuncia- 
tion abbreviates  fome  of  the  commoneft  words,  or  even 
joins  two,  or  perhaps  more,  of  them,  Into  one  ;  and 
fome  of  thofe  abbreviated  forms  find  admlffion  into  wri- 
ting. Th(5  Englilh  language  was  quite  disfigured  by 
A  a  z  them 
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Of  Poefica!them  in  the  end  of  the  laft  centuiy ;  but  Swift,  by  his 
.  "^Q*"^^-  fatire  and  example,  brought  them  into  difrepute  :  and, 
"  though  fome  of  them  be  retained  in  converfatlon,  as 
don'tf  Jhan'tf  can't,  they  are  now  avoided  in  folemn 
ftyle  ;  and  by  elegant  writers  in  general,  except  where 
the  colloquial  dialeft  Is  Imitated,  as  In  comedy.  'Tis 
and  'tiunsy  fince  the  time  of  Shaftefbury,  feem  to  have 
been  daily  lofing  credit,  at  leaft  in  profe  ;  but  ftill  have 
a  place  in  poetry,  perhaps  becaufe  they  contribute  to 
concifenefs.  'Tivas  cn  a  /offyvafe's  Jide.  Gray. — ^Tis 
true,  'tis  certain,  man,  though  dead,  retains  part  of  himfelf. 
Pope.  In  verfe  too,  over  may  be  fhortened  into  oVr, 
(which  is  the  Scotch,  and  probably  was  the  old  Eng- 
lifh,  pfonuneiation)  %  neve'-  into  ne'tr;  and  from  /Ac  and 
to,  when  they  go  before  a  word  beginning  with  a  vowel, 
the  final  letter  is  fometimes  cut  off.  O'er  hilh,  o'er 
dales,  o'er  cmgs,  o'er  rods  they  go.  Pope. —  Where'er 
J})e  turns,  the  Graces  homage  pay.  jind  all  that  beau- 
ty, all  that  ivealth  e'er  gave.  Rich  with  the  fpoils  of 
time  did  ne'er  unroll.  Gray. — falarm  th'  eternal  mid- 
night of  the  grave  — ■ —  Thefe  abbreviations  are  now  pe- 
culiar to  the  poetical  tongue,  but  not  neceffary  to  it. 
They  fometimes  promote  brevity,  and  render  verfifica- 
tion  lefs  difficult. 

(6.)  Thofe  words  which  are  commonly  called  com- 
pound epithets,  rofy-Jir.ger'd,  rofy  hofom' d,  many  tnmnk- 
ting,^  mnny-found'.ng,  mofs-groivn,  bright-eyed,  Jlraiv-buih, 
Jpiril-fnrring,  incenfe-hreathmg,  heaven-taught,  love-ivhif- 
pernig,  Jute-refounding,  are  alfo  to  be  confidered  as  part 
of  o'.Tr  poetical  dialeft.  It  is  true,  we  have  compound- 
ed adjeftives  in  familiar  ufe,  as  high-feafnned,  ivell-natu- 
red,  iu~hrt:d,  and  innumerable  others.  But  we  fpeak  of 
thofe  that  are  lefs  common,  that  feldom  occur  except 
in  poetry,  and  of  which  in  profe  the  ufe  would  appear 
"To  be  ufcd  afFefted.  And  that  they  fometimes  promote  brevity 
^Jariiij^ly.  ^  g^j^j  vivacity  of  expi-effion,  cannot  be  denied.  But  as 
they  give,  when  too  frequent,  a  ftiff  and  finical  air  to 
a  performance  ;  as  they  are  not  always  explicit  in  the 
fenfe,  nor  agreeable  In  the  found ;  as  they  are  apt  to 
produce  a,  confufion,  or  too  great  a  multiplicity,  of 
images ;  as  they-  tend  to  disfigure  the  language,  and 
furnifh  a  pretext  for  endlefs  innovation  ;  they  ought  to 
be  ufed  fparingly  and  thofe  only  ufed  which  the  prac- 
tice of  popular  authors  has  rendered  familiar  to  the  ear, 
and  which  are  in  themf elves  peculiarly  emphatical  and 
harmonious. 

(7..)  In  the  transformation  of  nouns  into  verbs  and 
participles,  our  poetical  dialeft  admits  of  greater  lati- 
tude than  profe.  Hymn,  pillow,  curtain,  ftory,  pil- 
lar, pifture,  peal,  fui-ge,  cavern,  honey,  career,  cinc- 
ture, bofom,  fphere,  are  common  nouns }  hxxt  to  hymn, 
to  pitlonv,  curtained,,  pillared,  piSured,  pealing,  furging, 
cavern' d,  honied,,  c/iy-eering,,  cinctured,,  bofomed,  fphered, 
would  appear:  affefted  in  profe,  and  yet  In  verfe  they 
are  warranted  by  great  authorities,  though  it  muft  be 
'^^olnfon..  confefl'ed  that  they  are  cenfured  by  an  able  critic  *,  who 
had  ftudied  the  Englifh  language,  both  poetical  and 
profaiq,  with  wonderful  diligence. 

Some  late  poets,  particularly  the  imitators  of  Spen- 
cer, have  introduced  a  gv;eat  variety  of  uncommon  words. 
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as  certes,  eftfoons,  ne,  whilom,  trahfmew,  tnoll,  fone.  Of 
lofel,  albe,  hight,  dight,  pight,  thews,  couthful,  affot,  ^ 
muchel,  wend,  arrear,  &c.  Thefe  were  once  poetical 
words,  no  doubt ;  but  they  are  now  obfolete,  and  to 
many  readers  unintelligible.  No  man  of  the  prefent  age, 
however  converfant  in  this  dialeft,  would  naturally  ex- 
prefs  himfelf  In  it  on  any  Interefting  emergence  ;  or, 
fuppofing  this  natural  to  the  antiquarian,  it  would  ne- 
ver appear  fo  to  the  common  hearer  or  reader.  A  mix- 
ture of  thefe  words,  therefoi-e,  mull  ruin  the  pathos  of 
modern  language  ;  and  as  they  are  foX  familiar  to  our 
ear,  and  plainly  appear  to  be  fought  after  and  affefted, 
will  generally  give  a  lliffnefs  to  modern  verfification. 
Yet  In  fubjefts  approaching  to  the  ludicrous  they  may 
have  a  good  effeft;  as  In  the  Schoolmijirefs  of  Shenftone, 
Parnel's  Fairy-tale,  Thomfon's  Caftle  of  Indolence,  and 
Pope's  lines  in  the  Dunciad  upon  Wormius.  But  this 
eifeft  will  be  moft  pleafing  to  thofe  who  have  leaft  occa- 
lion  to  recur  to  the  gloffary. 

Indeed,  It  Is  not  always  eafy  to  fix  the  boundary 
between  poetical  and  obfolete  expreflions.  To  many- 
readers,  lore,  meed,  behejl,  blithe,  gaude,  [pray,  thrall, 
may  already  appear  antiquated  ;  and  to  fome  the  ftyle 
of  Spencer,  or  even  of  Chaucer,  may  be  as  intelligible 
as  that  of  Dryden.  This  however  we  may  venture  to 
afiirm,  that  a  word,  which  the  majority  of  readers  can- 
not uaderftand  without  a  gloflary,  may  with  rcafon  be 
confidered  as  obfolete ;  and  ought  not  to  be  ufed  in 
modern  compofition,  unlefs  revived,  and  recommended 
to  the  public  ear,  by  fome  very  eminent  wn-iter.  There 
are  but  few  words  In  Milton,  as  nathlefs,  tine,  frore, 
lojhy,  &c.  ;  there  are  but  one  or  two  In  Dryden,  as  fal- 
J^fy{y)v  and  in  Pope,  there  are  none  at  all,  which 
every  reader  of  our  poetry  may  not  be  fuppofed  to  un- 
derftand:  whereas  In  Shakefpeare  there  are  many,  and 
In  Spencer  many  more,  for  which  one  who  knows  En- 
glifh very  well  may  be  obliged  to  confult  the  diftionary. 
The  practice  of  Milton,  Dryden,  or  Pope,  may  there- 
fore, in  almoft  all  cafes,  be  admitted  as  good  autho- 
rity for  the  ufe  of  a  poetical  word.  And  in  them,  all 
the  words  above  enumerated,  as  poetical,  and  in  pre- 
fent ufe,  may  aftually  be  found.  And  of  fuch  poets 
as  may  choofe  to  obferve  this  rule,  it  will  not  be  faid, 
either  that  they  rejeft  the  judgment  of  Quintilian,  wha 
recommends  the  neweft  of  the  old  words,  and  the  old- 
eft  of  the  new,  or  that  they  a,re  inattentive  to  Pope'^ 
precept  ;- 

Be  not  the  firtt  by  whom  the  new  are  tiied^ 
Nor  yet  the  Isift  to  lay  the  old  afide. 

EJf.  on  Crit.  V.  335. 

We  muft  not  fuppofe  that  thefe  poetical  words  ne- 
ver occur  at  all  except  in  poetry.  Even  from  conver- 
fatlon they  are  not  exchided:  and  the  ancient  critics 
allow,  that  they  may  be  admitted  into  profe,  where 
they  occafionally  confer  dignity  upou  a  fubliine  fubjeft, 
or  heighten  the  ludicrous  qualities  of  a  mean  one.  But 
it  is  in  poetry  only  where  the  frequent  ufe. of  them 
does  not  favour  of  affeftation. 

Nor  muft  we  fuppofe  them  eifential  to  this  art. 

Many 


(f)  Dryden  in  one  place  (iEneidlx.  verf.  1095.)  uks  Failed  to  denote  Pierced  through  and  through.  He  ac- 
knowledges, that  this  ufe  of  the  word  is  an  innovation  ;  and  has  nothing  to  plead  for  it  hut  lus  own  authorityj 
and  tliat  Falfare  in  Italian  fometimes  means  the  fanie  thing. 
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ical  Mtiny  paflages  there  «re  of  exquJfite  poetry,  wherein 
not  a  fingle  phrafe  occurs  that  might  not  be  ufed  in 
profe.  In  fa£k,  the  influence  of  thefe  words  in  adorn- 
ing Englifh  verfe  is  not  very  extenfive.  Some  in- 
fluence however  they  have  They  ferve  to  render  the 
poetical  ftyle,  firfl,  more  melodious  ;  and,  fecondly, 
more  folemn. 

Firft,  They  render  the  poetical  ftyle  more  melodious, 
and  more  eafily  reducible  into  meafure.  Words  of 
unwieldy  fize,  or  difficult  pronunciation,  are  never  ufed 
by  corredl  poets^  where  they  can  be  avoided :  unlefs 
in  their  found  they  have  fomething  imitative  of  the 
fenfe.  Homer's  poetical  inflexions  contribute  wonder- 
fully to  the  fweetnefs  of  his  numbers  :  and  if  the  read- 
er is  pleafed  to  look  back  to  the  fpecimen  above  given 
of  the  EngHlh  poetical  dialeft,  he  will  find  that  the 
words  are  in  general  well-founding,  and  fuch  as  may 
coalefce  with  other  words,  without  producing  harfti 
combinations.  Quintilian  obferves,  that  poets,  for  the 
fake  of  their  verfe,  are  indulged  in  many  liberties,  not 
granted  to  the  orator,  of  lengthening,  fhortening,  and 
dividing  their  words  *  :^and  if  the  Greek  and  Roman 
poets  claimed  this  indulgence  from  neceflity,  and  ob- 
tained it,  the  Englifli,  thofe  of  them  efpecially  who 
write  in  rhyme,  may  claim  it  with  better  reafon  ;  as 
the  words  of  their  language  are  lefs  mufical  and  far  lefs 
fufceptible  of  variety  in  arrangement  and  fyntax. 

Secondly,  Such  poetical  words  as  are  known  to  be 
ancient  have  fomething  venerable  in  their  appearance, 
and  impart  a  folemnity  to  all  around  them.  This  re- 
mark is  from  Quintilian  ;  who  adds,  that  they  give  to 
a  compofition-  that  caft  and  colour  of  antiquity  which 
in  painting  is  fo  highly  valued,  but  which  art  can  never 
effeftually  imitate  f.  Poetical  words  that  are  either  not 
ancient,  or  not  known  to.  be  fuch,  have,  however,  a 
pleafing  eflPeft  from  aflbciation.  We  are  accuftomed  to 
meet  with  them  in  fublime  and  elegant  writing ;  and 
hence  they  come  to  acquire  fublimity  and  elegance  : 
Even  as  the  words  we  hear  on  familiar  occafions  come 
to  be  accounted  familiar  ;  and  as  thofe  that  take  their 
rife  among  pick-pockets,  gamblers,  and  gypfies,  are 
thought  too  indelicate  to  be  ufed  by  any  perfon  of  tafte 
or  good  manners.  When  one  hears  the  following  lines, 
which  abound  in  poetical  words, 

The  breezy  call  of  incenfe-breathing  morn. 
The  fwallow  twittering  from  the  ftra"Vs'-built  fhed, 
The  cock's  fhiill  clarion,  or  the  echoing  horn, 
No  more  lhall  roufe  them  from  their  lowly  bed: . 

—-one  is  as  fenfible  of  the  dignity  of  the  language,  as 
one  would  be  of  the  vilenefs  or  vulgarity  of  that  man's 
fpeech,  who  fhould  prove  his  acquaintance  with  Bride- 
well, by  interlarding  his  difcourfe  with  fuch  terms  as  mil/- 
doll,  queer  cull,  or  nubblng  cheat  %  or  who,  in  imitation 
of  ftips  and  gamblers,  fliould  on  the  common  occafions 
of  life,  talk  of  being  beat  holloiv,  or  faving  his  dlflance^. 
What  gives  dignity  to  perfons  gives  dignity  to  language, 
et,  A  man  of  this  charafter  is  one  who  has  borne  important 
employments,  been  conne£led  with  honourable  alTociates, 
and  never  degraded  himfelf  by  levity  or  immorality  of 
ccnduft.  Dignified  phrafes  are  thofe  which  have  been 
tifed  to  exprefs  elevated  fentiments,  have  always  made 
their  appearance  in  elegant  compofition,  and  have  never 
been  profaned  by  giving  permanency  or  utterance  to  the 
paffions  of  the  vile,  the  giddy,  or  the  worthlefs.  And 
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as  by  an  adive  old  age,  the  dignity  of  fuch  men  is  con-  Of  Tropes 
firmed  and  heightened;  fo  the  dignity  of  fuch  words,  if 
they  be  not  fuffered  to  fall  into  difufcrfeldom  fails  to  im- 
preve  by  length  of  time. 

Art.  II.    Of  Tropes  and  Figures. 

If  it  appear  that,  by  means  of  figures,  language  may  Tropes  and 
be  made  more  f  eofmg  and  more  natural  than  it  would  befi*-"!"^^' 
without  them  ;  it  will  follow,  that  to  poetic  language,  p^gtY^al  ^ 
whofe  end  is  to  phafe  by  imitating  nature,  figures  muftianguagCg 
be  not  only  ornamental,  but  neceflary.    It  will  here  be 
proper,  therefore,  firft  to  point  out  the  importance  and 
utility  of  figurative  language  ;  fecondly,  to  (how,  that 
figures  are  more  neceflary  to  poetry  in  general  than  to 
any  other  mode  of  writing. 

I.  As  to  the  importance  and  utility  of  f  gurat'tve  exprejfiouy 
in  making  language  more  pleafing  and  more  natural ;  it 
may  be  remarked, 

( I . )  That  tropes  and  figures  are  often  neceflary  to 
fupply  the  unavoidable  defefts  of  language.  When  « 
proper  words  are  wanting,  or  not  recolleftcd,  or  when 
we  do  not  choofe  to  be  always  repeating  them,  we  muft 
have  recourfe  to  tropes  and  figures.  When  philofophers 
began  to  explain  the  operations  of  the  mind,  they  found 
that  moft  of  the  words  in  common  ufe,  being  framed  to 
anfwer  the  more  obvious  exigencies  of  Hfe,  were  in  their  To  fupply 
proper  fignification  applicable  to  matter  only  and  its  tl^e  1cfe6U  ■ 
qualities.  What  was  to  be  done  in  this  cafe  I  Would"  '"1^^ 
they  thmk  of  makmg  a  new  language  to  exprels  the^nd 
qualities  of  mind  ?  No  :  that  would  have  been  difficult 
or  imprafticable  ;  and  granting  it  both  prafticable  and 
eafy,  they  mxxft  have  forefeen,  that  nobody  would  read 
or  hften  to  what  was  thus  fpoken  or  written  in  a  new 
and  confequently  in  an  unknown  tongue.  They  there- 
fore took  the  language  as  they  found,  it.;  and  where- 
ever  they  thought  there  was  a  fimilarity  or  analogy  be- 
tween the  qualities  of  the  mind  and  the  qualities  of  mat-  , 
ter,  fcrupled  not  to  ufe  the  names  of  the  material  quali- 
ties tropically,  by  applying  them  to  the  mental  qualities. 
Hence  came  the  phrafes  foliJity  of  judgment,  ivurmth  of 
imagination,'  enlargement  of  underftanding,  and  many 
others  ;  which,  though  figurative,  exprefs  the  meaning 
juft'as  well  as  proper  words  would  have  done.  .In  faft, 
numerous  as  the  words  in  every  language  are,  they  muft 
always  fall  fliort  of  the  unbounded  variety  of  human 
thoughts  and  perceptions.  Taftes  and  fmells  are  almoft 
as  numerous  as  the  fpecies  of  bodies.  Sounds  admit  of 
perceptible  varieties  that  furpafs  all  computation,  and 
the  feven  primary  colours  may  be  diverfified  without  end. 
If  each  variety  of  external  peiceptipn  were  to  have  a 
name,  language  would  be  infurmountably  difficult' ;  nay, 
if  men  were  to  appropriate  a  clafs  of  names  to  each  par-  ■ 
ticular  fenfe,  they  would  multiply  words  exceedingly, 
without  adding  any  thing  to  the  clearnefs  of  fpeech. 
Thofe  words,  therefore,  that  in  their  proper  fignifi- 
cation denote  the  objects  of  one  fenfe,  we  often  apply 
tropically  to  the  cbjefts  of  another,  and  fay,  Sweet 
tafte,  fweetfmell,  fweet  found;  fliarp  point,. ftiarp  tafte, 
fharp  found  ;  harmony  ,  of  founds,  haimony  of  colours, 
harmony  of  parts  ;  foft  filk,  foft  colour,  foft  found,  foft 
temper  ;  and  fo  in  a  thoufand  inftances  :  and  yet  thefe 
words,  in  their  tropical  fignification,  are  not  lefs  intelli- 
gible than  in  their  proper  one;  for  ftiarp  tafte  and  ftiarp 
found,  are  as  expreflive  as  ftiarp  fword  ;  and  harmony  of 
tones  is  not  better  underftood  by  the  mufician,  than  har- 
mony- 
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mony  of  parts  by  the  arcliited,  andliai  mony  of  colours 
by  the  painter. 

Savages,  illiterate  perfons,  and  children,  have  compa- 
ratively but  few  w^ords  in  proportion  to  the  things  they 
may  have  occafion  to  fpeak  of ;  and  muft  therefore  re- 
cur to  tropes  and  figures  more  frequently  than  perfons 
of  copious  elocution.  A  feaman,  or  mechanic,  even 
when  he  talks  of  that  which  does  not  belong  to  his  art, 
borrows  his  language  from  that  which  does  ;  and  this 
makes  his  diftion  figurative  to  a  degree  that  is  fome- 
times  entertaining  enough.  "  Death  (fays  a  feaman  in 
one  of  SmoUet's  novels)  has  not  yet  lourded  my  com- 
rade ;  but  they  have  been  yardarm  and  yard-arm  thefe 
three  glnffes.  Hhjlarboard  eye  is  open,  but  fail  jammed 
in  his  head ;  and  the  baulyar-ds  of  his  under  jaw  have 
given  way."  Thefe  phrafes  are  exaggerated  ;  but  we 
allow  them  to  be  natural,  becaufe  we  know  that  illiterate 
people  are  apt  to  make  ufe  of  tropes  and  figures  taken 
from  their  own  trade,  even  when  they  fpeak  of  things 
that  are  ver)'  remote  and  incongruous.  In  thofe  poems, 
therefore,  that  imitate  the  converfation  of  illiterate  per- 
fons, as  in  comedy,  farce,  and  paftoral,  fuch  figures  ju- 
dlcloufly  applied  may  render  the  imitation  more  pleafing, 
becaufe  more  exaft  and  natural. 

Words  that  are  untuneable  and  har{h,  the  poet  is  of- 
ten obliged  to  avoid,  when  perhaps  he  has  no  other  way 
to  exprefs  their  meaning  than  by  tropes  and  figures  ; 
and  fometimes  the  meafure  of -his  verfe  may  obhge  him 
to  rejefl  a  proper  word  that  is  not  harfii,  merely  on 
account  of  its  being  too  long,  or  too  fhort,  or  in  any 
other  way  unfuitable  to  the  rhythm,  or  to  the  rhyme. 
And  hence  another  ufe  of  figurative  language,  that  it 
•contributes  to  poetical  harmony^  Thus,  to  prefs  the 
plain y  is  frequently  ufed  to  fignify  to  be Jlain  in  battle; 
liquid  plain  is  put  for  ocean ^  btue  ferene  for flyy  and  fylvaii 
reign  for  country  life. 

(2.)  Tropes  and  figures  are  favourable  to  delicacy. 
When  the  proper  name  of  a  thing  is  in  any  refpeft  un- 
pleafant,  a  well-chofen  trope  will  convey  the.  idea  in  fuch 
'a  \vay  as  to  give  no  olfence.  This  is  agreeable,  and 
even  necelfaiy,  in  pohte  converfation,  and  cannot  be  dif- 
penfed  with  in  elegant  writing  of  any  kind.  Many 
words,  from  their  being  often  applied  to  vulgar  ufe,  ac- 
quire a  meannefs  that  difqualifies  them  for  a  place  in  fe- 
rious  poetry^ ;  while  perhaps,  under  the  influence  of  a 
different  fyftem  of  manners,  the  correfponding  words  in 
another  language  may  be  elegant,  or  at  leaft  not  vulgar. 
When  one  reads  Homer  in  the  Greek,  one  takes  no 
offence  at  liis  calUng  Eumeus  by  a  name  which,  literally 
rendered,  fignifies  Jivint-herd ;  firll,  becaufe  the  Greek 
word  is  well-founding  in  itfelf ;  fecondly,  becaufe  we 
have  never  heard  it  pronounced  in  converfation,  nor  con- 
sequently debafed  by  vulgar  ufe  ;  and, '  thirdly,  becaufe 
we  know,  that  the  office  denoted  by  it  was,  in  the  age 
of  Eumeus,  both  important  and  honourable.  But  Pope 
would  have  been  blamed,  if  a  name  fo  indelicate  as/w/w^- 
herd  had  in  his  tranflation  been  applied  to  fo  eminent  a 
perfonage ;  and  therefore  he  judicioufly  makes  ufe  of 
the  trope  fynecdoche,  and  calls  him  fwain  * ;  a  word 
both  elegant  and  poetical,  and  not  hkely  to  lead  the 
reader  into  any  miilake  about  the  perfon  fpoken  of,  as 
his  employment  had  been  defcribed  in  a  preceding  paf- 
ffU%  The  fame  Eumeus  is  faid,  in  the  fimple  but  me- 
lodious language  of  the  original,  to  have  been  making 
his  own  ihoes  v/hcn 'TJlyfres  came  to  his  door;  a  work 
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which  in  thofe  days  the  grenteft  heroes  would  often  find  t)f  t 
neceflary.  This,  too,  the  tranllator  foftens  by  a  tropi-  ^-^4 
cal  exprefTion  :  ,  ^''^ 

Here  fat  Eumeus,  and  his  cares  applied. 
To  form  llrong  hujkim  of  well  feafon'd  hide. 

A  hundred  other  examples  might  be  quoted  from  this 
tranflation  ;  but  tliefe  will  explain  our  meaning. 

There  are  other  occafions  on  which  the  delicacy  of 
figurative  language  Is  ftill  more  needful ;  as  in  Virgil's 
account  of  the  effefts  of  animal  love,  and  of  the  plague 
among  the  beafts,  in  the  third  Georgic;  where  Dryden's 
ftyle,  by  being  lefs  figurative  than  the  original,  is  in  one 
place  exceedingly  filthy,  and  in  another  fhockingly  ob- 
Icene. 

Hobbes  could  confti-ue  a  Greek  author  ;  but  his  flclll 
in  words  mud  have  been  all  derived  from  the  dictionary: 
for  he  feems  nottoJiave  known  that  any  one  articulate 
found  could  be  more  agreeable,  or  any  one  phrafe  more 
dignified,  than  another.  In  his  Iliad  and  OdylTey, 
even  when  he  hits  the  author's  fenfe  (which  is  not  id- 
ways  the  cafe),  he  proves,  by  his  choice  of  words,  that 
of  harmony,  elegance,  or  energy  of  Ityle,  he  had  no 
manner  of  conception.  And  hence  that  work,  though 
called  a  Tranjlntion  of  Homer,  does  not  even  deferve  the 
name  of  poem  ;  becaufe  it  is  in  every  refpeft  unpleafing, 
being  nothing  more  than  a  fiftitious  narrative  delivered 
in  a  mean  profe,  with  the  additional  meannefs  of  harfli 

rhyme,  and  untuneable  "meafure.  Trapp  underHood 

Virgil  well  enough  as  a  grammarian,  and  had  a  tafte  for 
his  beauties  :  yet  his  tranflation  bears  no  refemblance  to 
Virgil ;  which  is  owing  to  the  fame  caufe,  an  imprudent 
choice  of  words  and  figures,  and  a  total  want  of  har- 
mony. 

The  delicacy  we  here  contend  for,  may  indeed,  both  Whi< 
in  converfation  and  in  writing,  be  carried  too  far.  To'^"'"'* 
call  killtug  an  innocent  mm  in  a  duel  an  affair  of  honour,  ""jj 
and  a  violation  of  the  rights  of  lued-o  k  an  affair  of  gal- 
lantry, is  a  proftitution  of  figurative  language.  Nor  is 
it  any  credit  to  us,  that  we  are  faid  to  have  upwards  of 
40  figurative  phrafes  to  denote  exceffive  drinking.  Lan- 
guage of  this  fort  generally  implies,  that  the  public  ab- 
horrence of  fuch  crimes  is  not  fo  llrong  as  it  ought  to 
be  ;  and  it  is  a  queillon,  whether  even  our  morals  might 
not  be  improved,  if  we  were  tf)  call  thefe  and  fuch  like 
crimes  by  their  proper  names,  murder^  adultery,  drunken- 
iiefs,  gluttony  ;  nam.es,  that  not  only  exprefs  our  mean- 
ing, but  alfo  betoken  our  difapprobation.  As  to 

writing,  it  cannot  be  denied,  that  even  Pope  hrrafelf, 
in  the  excellent  verfion  jull  now  quoted,  has  fometimes, 
for  the  fake  of  his  numbers,  or  for  fear  of  giving  of- 
fence by  too  clofe  an  imitation  of  Homer's  fimplicity, 
employed  tropes  and  figures  too  quaint  or  too  foleran 
for  the  occafion.  And  the  finical  ftyle  is  in  part  cha- 
raiterifed  by  the  writer's  diflike  to  literal  expreilions, 
and  affeftedly  fubftituting  in  their  Head  unneceflary 
tropes  and  figures.  With  thefe  authors,  a  man's  only 
child  muil  ahvays  be  his  only  hope ;  a  country  maid  be- 
comes a  rural  beauty,  or  perhaps  a  nymph  of  the  groves  ; 
if  flattery  ling  at  all,  it  muft  be  a  fyren  fong  ;  the 
.fliepherd's  flute  dwindles  into  an  oattn  reed,  and  his  crook 
is  exalted  into  a  fceptre  ;  the  /ilver  lilies  rife  from  their 
golden  beds,  and  languifh  to  the  complaining  gale.  A 
"young  woman,  though  a  good  Chriftian,  cannot  make 
licrfelf  agreeable  without  facnjicing  to  the  Graces ;  nor 
1  hope 
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J>e»  hope  to  do  any  execution  an\ong  the  j^entle  pufatns,  till  a 
whole  legion  of  Cup'uk,  armed  with  flames  and  darts,  and 
other  weapons,  begin  to  difcharge  from  her  eyes  their 
formidable  artillery.  For  the  fake  of  variety,  or  of  the 
verfe,  fome  of  theie  figures  may  now  and  then  find  a 
place  in  a  poem;  but  in  profe,  unlefs  very  fparingly  ufed, 
they  favour  of  afFeftation. 

(3.)  Tropes  and  figures  promote  brevity;  and  brevity, 
united  with  perfpicuity,  is  always  agreeable.  An  ex- 
ample or  two  will  be  given  in  the  next  paragraph.  Sen- 
timents thus  delivered,  and  imagery  thus  painted,  are 
readily  apprehended  by  the  anind,  make  a  flrong  im- 
preflion  upon  the  fancy,  and  remain  long  in  the  memo- 
ry ;  whereas  too  many  words,  even  when  the  meaning 
is  good,  never  fail  to  bring  difguft  and  wearinefs.  They 
argue  a  debility  of  mind  which  hinders  the  author  from 
feeing  his  thoughts  in  one  diftinft  point  of  view  ;  and 
they  alfo  encourage  a  fufpicion,  that  there  is  fomething 
faulty  or  defedlive  in  the  matter.  In  the  poetic  ftyle, 
therefore,  which  is  addreffed  to  the  fancy  and  paflions, 
and  intended  to  make  a  vivid,  a  pleafing,  and  a  perma- 
nent impreffion,  brevity,  and  confequently  tropes  and 
figures,  are  indtfpenfable.  And  a  language  will  always 
be  the  better  fuited  to  poetical  purpofes,  the  more  it 
admits  of  this  brevity ; — a  charadler  which  is  more 
confpicuous  in  the  Greek  and  Latin  than  in  any  modem 
tongue,  and  much  lefs  in  the  French  than  in  the  Italian 
or  Englifh. 

(4. )  Tropes  and  figures  contribute  to  ftrength  or  ener- 
^ngth  of  language,  not  only  by  their  concifenefs,  but  alfo 
Puage.^y  conveying  to  the  fancy  ideas  that  are  eafily  compre- 
hended, and  make  a  ftrong  impreffion.  We  are  power- 
fully affeded  with  what  we  fee,  or  feel,  or  hear.  When 
a  fentiment  comes  enforced  or  illuftrated  by  figures  taken 
from  objefts  of  flight,  or  touch,  or  hearing,  one  thinks, 
as  it  were,  that  one  fees,  or  feels,  or  hears,  the  thing 
fpoken  of ;  and  thus,  what  in  itfelf  would  perhaps  be 
obfcure,  or  is  merely  intelleftual,  may  be  made  to  feize 
our  attention  and  intereft  our  paffions  almoft  as  effeftual- 
ly  as  if  it  were  an  objeft  of  outward  fenfe.  When  Vir- 
gil calls  the  Scipios  thunderbolts  of  war,  he  very  ftrongly 
expreffes  in  one  word,  and  by  one  image,  the  rapidity 
of  their  viftories,  the  noife  their  atchievements  made 
in  the  world,  and  the  ruin  and  confternation  that  at- 
tended their  irrefiftible  career.  When  Homer  calls 

Ajax  the  bulnvark  of  the  Greeks,  he  paints  with  equal 
brevity  his  vaft  fize  and  ftrength,  the  difficulty  of  pre- 
vaihng  againfl;  him,  and  the  confidence  wherewith  his 

countrymen  repofed  on  his  valour.  rWhen  Solomon 

fays  of  the  ftrange  woman,  or  harlot,  that  "  her  feet  go. 
do'wn  to  death,"  he  lets  us  know,  not  only  that  her 
path  ends  in  deftruftion,  but  alfo,  that  they  who  accom- 
pany  her  will  find  it  eafy  to  go  forwards  to  ruin,  and 

difficult  to  return  to  their  duty.  Satan's  enormous 

magnitude,  and  refulgent  appearance,  his  perpendicular 
afcent  through  a  region  of  darknefs,  and  the  inconceiv- 
able rapidity  of  his  motion,  are  all  painted  out  to  our 
fancy  by  Milton,  in  one  very  fhort  fimilitude, 

Sprung  upward,  like — a  pyramid  of  fire. 

Par.  Lofi^  b.  4.  V.  IOI5. 
To  take  in  the  full  meaning  of  which  figure,  we  muft 
imagine  ourfelves  in  chaos,  and  a  vaft  luminous  body 
rlfinig  upward,  near  the  place  where  we  are,  fo  fwiftly 
as  to  appear  a  continued  track  of  light,  and  leflening 
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to  the  view  according  to  the  increafe  of  diftance,  till  "^^^^^  p'r.^* 
it  end  in  a  point,  and  then  difappear ;  and  all  this  muft  g^,.gj,^ 

be  fuppofed  to  ftrike  our  eye  at  one  inftant.-  Equal  ...^  »ri 

to  this  in  propriety,  though  not  in  magnificence,  is  that 
allegory  of  Gray, 

The  paths  of  glory  lead  but  to  the  grave  : 

Which  prefents  to  the  imagination  a  wide  plain,  where 
feveral  roads  appear,  crowded  with  glittering  multitudes, 
and  ilTuing  from  difFerent  quarters,  but  drawing  nearer 
and  nearer  as  they  advance,  till  they  terminate  in  the 
dark  and  narrow  houfe,  where  all  their  glories  enter  in 

fucceffion,  and  difappear  for  ever.  When  it  is  fald 

in  Scripture,  of  a  good  man  who  died,  that  he  fell 
flfleep,  what  a  number  of  ideas  are  at  once  conveyed  to 
our  imagination,  by  this  beautiful  and  expreffive  figure: 
As  a  labourer,  at  the  clofe  of  day,  goes  to  fleep,  with 
the  fatisfaAion  of  having  performed  his  work,  and  witli 
the  agreeable  hope  of  awaking  in  the  morning  of  a  new 
day,  refrefhed  and  cheerful ;  fo  a  good  man,  at  the  end 
of  life,  refigns  himfelf  calm  and  contented  to  the  will  of 
his  Maker,  with  the  fweet  refleftion  of  having  endea- 
voured to  do  his  duty,  and  with  the  tranfporting  hope 
of  foon  awaking  in  the  regions  of  light,  to  life  and  hap- 
pini;fs  eternal.  The  figure  alfo  fuggefts,  that  to  a  good 
man  the  tranfition  from  life  to  death  is,  evert  in  the  fenfa- 
tion,  no  more  painful,  than  when  our  faculties  melt  away 

into  the  pleafing  infenfibihty  of  fleep.  Satan,  flying 

among  the  ftars,  is  faid  by  Milton  to  '■^  fail  between 
worlds  and  worlds;"  which  has  an  elegance  and  force  far 
fuperior  to  the  proper  word  fly.  For  by  this  allulion 
to  a  fliip,  we  are  made  to  form  a  lively  idea  of  his  great 
fize,  and  to  conceive  of  his  motion,  that  it  was  equable 

and  majeftic.  Virgil  ufes  a  happy  figure  to  exprefs  - 

the  fize  of  the  great  wooden  horfe,  by  means  of  which 
the  Greeks  were  conveyed  into  Troy  :  "  Equum  divina 

Palladis  arte  adificant^-  Milton  is  ftlU  bolder  when 

he  fays. 

Who  would  not  fing  for  Lycidas  ?  he  knew 
Himfelf  to  fing,  and  build  the  lofty  rhyme. 

The  phrafe,  however,  though  bold,  is  emphatical ;  and 
gives  a  noble  idea  of  the  durability  of  poetrj',  as  well 
as  of  the  art  and  attention  requilite  to  form  a  good 

poem.  There  are  hundreds  of  tropical  expreffions  ii\ 

common  life,  incomparably  more  energetic  than  any  pro- 
per words  of  equal  brevity  that  could  be  put  in  their 
place.  A  cheek  burning  with  bluflies,  is  a  trope  which 
at  once  defcribes  the  colour  as  it  appears  to  the  beholder, . 
and  the  glowing  heat  as  it  is  felt  by  the  perfon  bluflilng. 
Chilled  with  defpondencc,  petrified  with  aftonifliment, 
thunderjiruck  with  difagreeable  and  unexpc6led  inteUi- 
genee,  melted  with  love  or  pity,  dfpjhed  in  luxury,  /&ar- 
dened  in  wichtdintk,  fojtening  into  remorfe,  inflamed  with 
defire,  tojed  with  uncertainty,  &c. — every  one  is  fenfible 
of  the  force  of  thefe  and  the  Hke  phrafes,  and  that  they 
muft  contribute  to  the  energy  of  compofitlon. 

(5 . )  Tropes  and  figures  promote  ftrength  of  expreffion ;  Th 
and  are  in  poetry  peculiarly  requifite,  becaufe  they  arelikewifc 
often  more  natural,   and  more  imitative,  than  proper 
words.    In  fad,  this  is  fo  much  the  cafe,  that  it  would  *'^r 
be  impoffible  to  imitate  the  language  of  paffion  without  fiou.'^  ^ 
them.    It  is  true,  that  when  the  mind  is  agitated,  one 
does  not  run  out  into  allegories,  or  long-winded  fimi- 
litudes,  or  any  of  the  figures  that  require  much  attention  . 

audi 
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Of  Tropet  and  many  words,  or  that  tend  to  withdraw  the  fancy 
and  Fi'  £xoxn  the  objcdt  of  the  paflion.  Yet  the  language  of 
gurqs.  ^  u^J^JJy  paffions  muft  be  figurative  notwithftanding  ;  be- 
raufe  they  roufe  the  fancy,  and  direft  it  to  objefts 
congenial  to  their  own  nature,  which  diverfify  the  lan- 
guage of  the  fpeaker  with  a  multitude  of  allufions. 
The  fancy  of  a  very  angry  man,  for  example,  prefents 
to  his  view  a  train  of  difagreeable  ideas  conne£led  with 
the  paflion  of  anger,  and  tending  to  encourage  it ;  and 
if  he  fpeak  without  reflraint  during  the  paroxyfm  of 
his  rage,  thofe  ideas  will  force  themfelves  upon  him, 
and  compel  him  to  give  them  utterance.  "  Infernal 
monfter  !  (he  will  fay)^ — my  blood  boils  at  him ;  he 
has  ufed  me  like  a  dog ;  never  v^^as  man  fo  injured  as 
I  have  been  by  this  barbarian.  He  has  no  more  fenfe 
■of  propriety  than  a  ftone.  His  countenance  is  diabolical, 
and  his  foul  as  ugly  as  his  countenance.  His  ^heart  is 
cold  and  hard,  and  his  refolutions  dark  and  bloody,"  &c. 
This  fpeech  is  wholly  figurative.  It  is  made  up  of  meta- 
phors and  hyperboles,  which,  with  the  profopopeia  and 
apojlrophe,  are  the  moft  paflionate  of  all  the  figures. 
Lear,  driven  out  of  doors  by  his  unnatural  daughters, 
in  the  midft  of  darknefs,  thunder,  and  tempeft,  natu- 
rally breaks  forth  (for  his  indignation  is  juft  now  raifed 
to  the  very  higheft  pitch)  into  the  following  violent  ex- 
clamation againft  the  crimes  of  mankind,  in  which  almoft 
every  word  is  figurative. 

Tremble,  thou  wretch. 
That  hall  within  thee  undivulged  crimes 
Unwhipt  of  juftice.    Hide  thee,  thou  bloody  hand, 
Thou  perjur'd,  and  thou  fimular  of  virtue, 
That  art  inceftuous.    Caitiff,  te  pieces  (hake. 
That  under  covert,  and  convenient  feeming, 
Haft  praftis'd  on  man's  life.    Clofe  pent-up  guilts, 
Rive  your,  concealing  continents,  and  cry 
Thefe  dreadful  fummoners  grace.  King  Lear» 

 The  vehemence  of  maternal  love,  and  forrow  from 

the  apprehenfion  of  lofing  her  child,  make  the  Lady 
Conftauce  utter  a  language  that  is  ftrongly  figurative, 
though  quite  fuitable  to  the  condition  and  charafter  of 
the  fpeaker.  The  paffage  is  too  long  for  a  quotation, 
;but  concludes  thus  : 

O  Lord  I  my  boy,  my  Arthur,  my  fair  fon. 
My  life,  my  joy,  my  food,  my  all  the  world, 
My  widow-comfort,  and  my  forrow's  cure.   King  John, 

 Similar  to  this,  and  equally  expreflive  of  conjugal 

love,  is  that  beautiful  hyperbole  In  Homer;  where 
Andromache,  to  dilTuade  her  hulband  from  going  out 
to  the  battle,  tells  him  that  fhe  had  now  no  mother, 
father,  or  brethren,  all  her  kindred  being  dead,  and  her 
native  country  defolate ;  and  then  tenderly  adds, 
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But  while  my  Heft  or  yet  furvlves,  I  fee 
My  father,  mother,  brethren,  all  in  thee.    IliaJy  b.  6. 

As  the  paflions  that  agitate  the  foul,  and  roufe  the 
pleft  ian-    C^^qj^  ^re  apt  to  vent  themfelves  in  tropes  and  figures, 
fuitabirto       ^^'^^^  ^^'^^  deprefs  the  mind  adopt  for  the  moft  part 
deprefling  a  plain  diftlon  without  any  ornament  :  for  to-  a  dejedled 
faffion-,     mind,  wherein  the  imagination  is  generally  inaftive,  it 
is  not  probable  that  any  great  variety  of  ideas  will  pre- 
fent  themfelves ;  and  when  thefe  are  few  and  familiar, 
the  words  that  exprefs  them  muft  be  fimple.    As  no 
autlmr  equals  Shakefpcare  in  boldnefs  or  variety  of 
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%ure3  when  he  copies  the  Hyle  of  thofe  violent  pnAHons  Of 
that  ftimulate  the  fancy ;  fo,  when  he  would  exhibit 
the  human  mind  in  a  dejeitcd  ftate,  no  uninfpired  writer  ~ 
excels  him  in  fimplicity,  The  fame  Lear  whofe  refent- 
ment  had  impaired  his  underftanding,  while  it  broke 
out  in  the  moft  boifterous  language,  when,  after  fome 
mediccd  applications,  he  recovers  his  reafon,  his  rage 
being  now  exhaufted,  his  pride  humbled,  and  his  fpirits 
totally  deprefled,  fpeaks  in  a  ftyle  than  which  nothing 
can  be  imagined  more  fimple  or  more  affecting. 

Pray,  do  not  mock  me  : 
I  am  a  very  foolifti,  fond  old  man, 
Fourfcore  and  upward  ;  and,  to  deal  plainly  with  you, 
I  fear  I  am  not  in  my  perfeft  mind. 
Methinks  I  fhould  know  you,  and  know  this  man  ; 
Yet  J  am  doubtful :  for  I  api  mainly  ignorant 
What  place  this  is ;  and  all  the  flcill  I  have 
Remembers  not  thefe  garments  :  nor  I  know  not 
Where  I  did  lodge  laft  night.— —Z.^ar,  adt  4.  fc.  7. 

 Defdemona,  ever  gentle,  artlefs,  and  fincere,  fhocked 

at  the  unkindnefs  of  her  huft)and,  and  overcome  with 
melancholy,  fpeaks  in  a  ftyle  fo  beautifully  fimple,  and 
fo  perfe£tly  natural,  that  one  knows  not  what  to  fay  in 
commendation  of  it : 

My  mother  had  a  maid  call'd  Barbara ; 
She  was  in  love,  and  he  fiie  lov'd  prov'd  mad, 
And  did  forfake  her.    She  had  a  fong  of  willow  ; 
An  old  thing  it  was,  but  It  exprefs'd  her  fortune. 
And  flie  died  finging  it.    That  fong  to-night 
Will  not  go  from  my  mind :  I  have  much  to  do. 
But  to  go  hang  my  head  all  at  one  fide. 
And  fing  it  like  poor  Barbara.     Othello^  a£t  4.  fc.  3. 

Sometimes  the  imagination,  even  when  exerted  to 
the  utmoft,  takes  in  but  few  ideas.  This  happens  when 
the  attention  Is  totally  engroffed  by  fome  very  great 
objeft  ;  admiration  being  one  of  thofe  emotions  that 
rather  fufpend  the  exerciie  of  the  faculties  than  pufti  them 
into  aft  ion.  And  here,  too,  the  fimpleft  language  is  i^^^^ 
the  moft  natural;  as  when  Milton  fays  of  the  Deity, fenti 
that  he  fits  "  high-throned  above  all  height."  And  as  ^ 
this  fimplicity  Is  more  fuitable  to  that  one  great  exertion 
which  occupies  the  fpeaker's  mind  than  a  more  elaborate 
imagery  or  language  would  have  been,  fo  has  it  alfo  a 
more  powerful  effeft  in  fixing  and  elevating  the  imagi- 
nation of  the  hearer ;  for  to  introduce  other  thoughts 
for  the  fake  of  illuftrating  what  cannot  be  illuttrated, 
could  anfwer  no  other  purpofe  than  to  dfaw  off"  the  at- 
tention from  the  principle  idea.  In  thefe  and  the  like 
cafes,  the  fancy  left  to  itfelf  will  have  more  fatisfaftion 
in  purfuing  at  leifure  its  own  fpeculations  than  in  at- 
tending to  thofe  of  others  ;  as  they  who  fee  for  the  firit 
time  fome  admirable  objeft  would  choofe  rather  to  feaft 
upon  it  in  filence,  than  to  have  their  thoughts  interrupted 
by  a  long  defcription  from  another  perfon,  informing 
them  of  nothing  but  what  they  fee  before  tliem,  are  al- 
ready acquainted  with,  or  may  eafily  conceive. 

It  was  remarked  above,  that  the  hyptrboir,  ■  rofopoteia^ 
and  apcflrophe,  are  among  the  moft  palTionate  figures. 
This  deferves  illuftration. 

ly?,  A  very  angry  man  Is  apt  to  think  the  injury  heHxj 
has  juft  received  greater  than  it  really  is  ;  and  if  he  ' 
proceed  immediately  to  retaliate  by  word  or  deed,  fddom  * 
fails  to  exceed  the  due  bouads,  and  to  beconic  iujuriuuc , 
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oj  es  in  his  turn.  The  fond  parent  looks  upon  his  child  as  a 
prodigy  of  genius  and  beauty ;  and  the  romantic  lover 
^  will  not  be  perfuaded  that  his  miilrefs  has  nothing  fuper-. 
natural  either  in  her  mind  or  perfon.  Fear,  in  like 
manner,  not  only  magnifies  its  oh}e§t  when  real,  but 
even  forms  an  obje6t  out  of  nothing,  and  miHakes  the 
fi£lions  of  fancy  for  the  intimations  of  fenfe. — No  won- 
der, then,  that  they  who  fpeak  according  to  the  impulfe 
of  paiSon  (hould  fpeak  hyperbolically ;  that  the  angry 
man  {hould  exaggerate  the  injury  he  has  received,  and 
the  vengeance  hie  js  going  to  inflidl ;  that  the  forrowful 
(hould  magnify  what  they  have  loft,  and  the  joyful  what 

'  they  have  obtained  ;  that  the  lover  (hould  fpeak  extra- 
vagantly of  the  beauty  of  his  miftrefs,  the  coward  of 
the  dangers  he  has  encountered,  and  the  credulous  clown 
of  the  miracles  performed  by  the  juggler.  In  faft, 
thefe  people  would  not  do  juftice  to  what  they  feel  if 
they  did  not  fay  more  than  the  truth.  The  valiant  man, 
on  the  other  hand,  as  naturally  adopts  the  diminifliing 
hyperbole  when  he  fpeaks  of  danger ;  and  the  man  of 
fenfe,  when  he  is  obliged  to  mention  his  own  virtua  or 
ability ;  becaufe  It  appears  to  him,  or  he  is  willing  to 
confider  it,  as  lels  than  the  truth,  or  at  beft  as  inconfi- 
derable.  Contempt  ufes  the  fame  figure ;  and  there- 
foi-e  Petruchio,  affedting  that  palTion,  affe£ls  alfo  the 

L      language  of  it : 

Thou  lieft,  thou  thread,  thou  thimble, 
Thou  yard,  three-quarters,  half-yard,  quarter,  nail, 
Thou  flea,  thou  nit,  thou  winter-crieket,  thou  i 
Brav'd  in  mine  own  houfe  with  a  flcein  of  thread  1 
Away,  thou  rag,  thou  quantity,  thou  remnant  I 

Taming  of  the  ShreiVy  aft  4.  fc.  I. 

For  fome  pafllons  confider  their  objefts  as  important, 
and  others  as  unimportant.     Of  the  former  fort  are 
anger,  love,  fear,  admiration,  joy,  forrow,  pride  ;  of  the 
latter  are  contempt  and  courage.    Thofe  may  be  fald 
to  fubdue  the  mind  to  the  obje£l,  and  thefe  to  fubdue 
the  objeft  to  the  mind.    And  the  former,  when  violent, 
always  magnify  their  obje&s ;  whence  the  hyperbole 
called  amplification,  or  auxejis  :  and  the  latter  as  con- 
flantly  diminifh  theirs  ;  and  give  rife  to  the  hyperbole 
called  ms'tofis,  or  diminution. — Even  when  the  mind  can- 
not be  faid  to  be  under  the  influence  of  any  violent  paf- 
fion,  we  naturally  employ  the  fame  figure  when .  we 
would  imp refs  another  very  llrongly  with  any  idea.  ":;He 
is  a  walking  fhadow  ;  he  is  worn  to  fkin  and  bone  ;  he 
has  one  foot  in  the  grave  and  the  other  following  — 
I      thefe,  and  the  like  phrafes,  are  proved  to  be  natural  by 
I      -their  frequency.    By  introducing  great  ideas,  the  hy- 
I      perbole  is  further  ufeful  in  poetry  as  a  fource  of  the 
f      fublime  ;  but  when  employed  injudicioufly  is  very  apt 
to  become  ridiculous.    Cowley  makes  Goliah  as  big  as 
\deii,  the  hill  down  which  he  was  marching  f  ;  and  tells  us, 
that  when  he  came  into  the  valley  he  feemed  to  fill  it, 
and  to  overtop  the  neighbouring  mountains  (which,  by 
■  the  by,  feenis  rather  to  leflen  the  mountains  and  valleys 
than  to  magnify  the  giant)  ;  nay,  he  adds,  that  the  fun 
ftarted  back  when  he  faw  the  fplendour  of  his  arms. 
This  poet  feems  to  have  thought  that  the  figure  in 
queftion  could  never  be  fufficiently  enormous  j  but  Quin- 
dlian  would  have  taught  him,  "  Quamvis  omnis  hyper- 
bole ultra  fidem,  non  tamen  efle  debet  ultra  modum.'* 
The  reafon  is,  that  this  figure,  when  exceffive,  betokens 
lather  abfolute  infatuation  than  intenfe  emgtioni  and 
Vol.  XV.  PartL 
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rcfembles  the  efforts  of  a  ranting  tragedian,  or  the  ra-  0^  Tropci 
vings  of  an  enthufiaftic  declaimer,  who,  by  putting  on  the  ^^'^  ^ 
geftures  and  looks  of  a-  lunatic,  fatisfy  the  difcerning  m  j 

part  of  their  audience,  that,  inftead  of  feeling_ftrongly, 
they  have  no  rational  feelings  at  all.  In  the  wildeH 
energies  of  nature  there  is  a  modefty  which  the  imitative 
artift  will  be  careful  never  to  overftep. 

2d!y,  That  figure,  by  which  things  are  fpoken  of  as  i^f^ofopO' 
if  they  were  perfons,  is  called  projopopceia,  or  perfontfi-^^'^^  when 
cation.  It  is  a  bold  figure,  and  yet  is  often  natural. 
Long  acquaintance  recommends  to  fome  fiiare  in  our 
affeftion  even  things  inanimate,  as  a  houfe,  a  tree,  a 
rock,  a  mountain,  a  country;  and  were  we  to  leave 
fuch  a  thing,  without  hope  of  return,  we  fhould  be  in- 
clined to  addrefs  it  with  a  farewel,  as  if  it  were  a  per- 
cipient creature.  Hence  it  was  that  Mary  queen  of 
Scotland,  when  on  her  return  to  her  own  kingdom,  fo 
affeftlonately  bade  adieu  to  the  country  which  fhe  had 
left.  "  Farewel,  France,"  fiiid  fhe ;  "  farewel,  beloved 
country,  which  I  fliall  never  more  behold !"  Nay,  we 
find  that  ignorant  nations  have  aftually  worfhipped  fuch 
things,  or  confidered  them  as  the  haunt  of  certain 
powerful  beings.  Dryads  and  hamadryads  were  by  the 
Greeks  and  Romans  fuppofed  to  prefide  over  trees  and 
groves  ;  river  gods  and  nymphs,  over  fl:reams  and  foun- 
tains  ;  little  deities,  called  Lares  and  Penates^  were  be- 
heved  to  be  the  guardians  of  hearths  and  houfes.  In 
Scotland  there  is  hardly  a  hill  remarkable  for  the  beauty 
of  its  fhape,  that  was  not  in  former  times  thought  to 
be  the  habitation  of  fairies.  Nay,  modem  as  well  as 
ancient  fuperllitlon  has  appropriated  tlie  waters  to  a  pe- 
culiar fort  of  demon  or  goblin,  and  peopled  the  very 
regions  of  death,  the  tombs  and  charnel-houfes,  with 
multitudes  of  ghofls  and  phantoms. — Befides,  whea 
things  inanimate  make  a  ftrong  impreffion  upon  us» 
whether  argeeable  or  otherwife,  we  are  apt  to  addrefs 
them  in  terms  of  affeftion  or  diflike.  The  failor  bleffes 
the  plank  that  brought  him  afhore  from  the  (hipwreck  ; 
and  the  paffionate  man,  and  fometimes  even  the  philofo- 
pher,  will  fay  bitter  words  to  the  ftumbling- block  that 
gave  him  a  fall. — -Moreover,  a  man  agitated  with  any 
interefl.ing  paffion,  efpecially  of  long  continuance,  is 
apt  to  fancy  that  aU  nature  fympathifes  with  him.  If 
he  has  lofl  a  beloved  friend,  he  thinks  the  fun  lefs  bright 
than  at  other  times ;  and  in  the  fighing  of  the  winds 
and  groves,  in  the  lowings  of  the  herd,  and  in  the  mur- 
murs of  the  ilream,  he  feems  to  hear  the  voice  of  lamen- 
tation. But  when  joy  or  hope  predominate,  the  whole 
world  affumes  a  gay  appearance.  In  the  contemplatipa 
of  every  part  of  nature,  of  every  condition  of  mankind^ 
of  every  form  of  human  fociety,  the  benevolent  and  the 
pious  man,  the  morofe  and  the  cheerful,  the  mifer  and 
the  mifanthrope,  finds  occafion  to  indulge  his  favourite 
paffion,  and  fees,  or  thinks  he  fees,  his  own  temper  re- 
flefted  back  in  the  aftions,  fympathies,  and  tendencies 
of  other  things  and  perfons.  Our  affeftions  are  indeed 
the  medium  through  which  we  may  be  faid  to  furvey  ' 
ourfelves,  and  every  thing  elfe ;  and  whatever  be  our 
inwaid  frame,  we  are  apt  to  perceive  a  wonderful  con-^ 
geniality  i'n  the  world  without  us.  And  hence  the  fancy, 
when  roufed  by  real  emotions,  or  by  the  pathos  of  com- 
pofition,  is  eafily  reconciled  to  thofe  figures  of  fpeech 
that  afcribe  fympathy,  perception,  and  the  other  attri- 
butes of  animal  life,  to  things  inanimate,  or  even  to  no- 
tions merely  inteUedual. — Motion,  too,  bears  a  clofe 
]&  b  affinity 
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^^^^■TP**  affinity  to -a^llon,  and  afFefts  our  imagination  nearly 'in 
guresi'         ^^'"^  manner  ;  and  we  fee  a  great  part  of  nature  in 

t  y  motion,  and  by  its  fenfible  effeds  are  led  to  contem- 
plate energies  innumerable.  Thefe  conduft  the  rational 
mind  to  the  Great  Firll  Caufe  ;  and  thefe,  in  times  of 
ignorance,  difpofed  the  vulgar  to  believe  in  a  variety  of 
fubordinate  agents  employed  in  producing  thofe  appear- 
ances that  could  not  othenvife  be  accounted  for.  Hence 
an  endlefs  train  of  fabulous  deities,  apd  of  witches,  de- 
mons, fairies,  genii  5  which,  if  they  prove  our  reafon 
weak  and  our  fancy  ftrong,  prove  alfo  that'perfonifica- 
tion  is  natural  to  the  hnman  mind ;  and  that  a  right 
ufe  of  this  figure  may  have  a  powerful  efFeft,'in  fabulous 
•writing  efpecially,  to  engage  our  fympathy  in  l)ehalf  of 
things  as  well  as  perfons  :  for  nothing  can  give  lafting 
■delight  to  a  moral  being,  but  that  t\'hich  awakens  fym- 
pathy, and  touches  the  heart-;  and  though  it  be  true 
i;hat  we  fympathife  in  fome  degree  even  with  inanimate 
things,  yet  what  has,  -or  is  fuppofed  to  have,  life,  calls 
forth  a  more  fincere  and  more  permanent  fellow-feelitig. 
~-Let  it  be  obferved  further,  "that  to  awaken  our  fym- 
pathetic  feelings,  a  lively  conception  of  their  obje£l  is 
j^eceffary.  This  indeed  is  true  of  ^Imoft  all  our  emo- 
tions ;  their  keennefs  is  in  proportion  to  the  vivacity  of 
the  perceptions  that  excite  them.    Diftrefs  that  we  fee 

^fltr.Ar.  is  more  affefting  than  what  we  only  hear  of  *  ;  a  per- 

^oet,s.i%o.yy^^  of  the  gaycft  fcenes  in  a  comedy  does  not  roufe 
the  mind  fo  effeftually  as  the  prefence  of  a  cheerful 
ccompanion ;  and  the  death  of  a  friend  is  of  greater 
^energy  in  producing  ferioufnefs,  and  the  confideration 
of  our  latter  end,  than  all  the  pathos  of  Young.  Of 
defcriptions  addreflfed  to  the  fancy,  thofe  tha:t  are  moft 
•vivid  and  pifturefque  will  generally  be  found  to  have 
the  moft  powerful  influence  over  our  affeftions ;  and 
thofe  that  exhibit  perfons  engaged  in  aftion,  and  adorned 
"with  vifible  infignia,  give  a  briflcer  impulfe  to  the  facul- 
ties than  fuch  as  convey  intelleftual  ideas  only,  or  images 
taken  from  ftill  life.  No  abftraft  notion  of  time,  or  of 
love,  can  be  fo  ftriking  to  the  fancy  as  tlie  image  of  an 
old  man  accoutred  with  a  fcythe,  or  of  a  beautiful  boy 
with  wings  and  a  bow  and  arrows  :  and  no  phyliological 
account  of  frenzy  could  fuggcft  fo  vivid  an  idea  as  the 
poet  has  given  us  in  that  exquifite  portrait. 

And  moody  madnefs  laughing  wild  amid  fevereft  wo. 

And  for  this  reafon  partly  it  is  that  the  epic  poet,  in 
■  order  to  work  the  more  efFeftually  upon  our  paffions 
and  imagination,  refers  the  fecret  fprings  of  human 
conduft,  and  the  viciflitudes  of  human  affairs,  to  the 
agency  of  perfonified  caufes  ;  that  is,  to  the  machinery 
£>{  gods  and  goddefles,  angels,  demons,  magicians,  and 
other  powerful  beings.  And  hence,  in  all  fublime' 
poetry,  life  and  motion,  with  their  feveral  modes  and 
attributes^  are  liberally'  beftowed  on  thofe  objefts  where- 
with the  author  intends  that  we  fhould  be  llrongly  im- 
prefTed :  fcenes  perfeftly  inanimate  and  ftill,  tending 
rather  to  diffufe  a  languor  over  the  mind  than  to  com- 
municate to  our  internal  powers  thofe  lively  energies 
without  which  a  being  effentially  aftive  can  never  re- 
ceive complete  gratification. — Laftly,  fome  violent  paf- 
iions  are  peculiarly  inclined  to  change  things  into  per- 
fons. The  horrors  of  his  mind  haunted  Oreftes  in  the 
ihape  of  furies.  Confcience,  in  the  form  of  the  mur- 
dered perfon,  ftares  the  murderer  in  the  face,  and  often 
terrifies  him  to  diftradion.    The  fuperftitious  man, 
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travelling  alone  in  the  dark,  miflakes  a  white  ftone  for  a  Of  Tn 

glioft,  a  bufh  for  a  demoUj^  tree  waving  with  the  wind  ^'"^  ^ 
for  an  enofmous  giant  brandifiiing  a  hundred  arms.  ^"^^ 
The  lunatic  and  enthufiaft  -converfe  with  perfons  who  ^ 
exift  only  in  thelr-owTn  diften^pered  fancy  ;  and  the  glut- 
ton and  the  mifer,  if  they  were  to  give  utterance  to  all 
their  thoughts,  would  often,  it  is  prefumable,  fpeak,  the 
x>ne  of  his  gold,  the  other  of  his  belly,  not  only  as  a  per- 
fon, but  as  a  god, — the  obje£t  of  his  warmeft  love  and 
moft  devout  wgard. — More  need  not  be  faid  to  prove 
that  perfonification  is  natural,  and  may  frequently  con- 
tribute to  the  pathos,  energy,  and  beauty  of  poetic 
language.  ■  „ 

,^dlyy  Apojlrophe.,  or  a  fudden  diverfion  of  fpeech  from  ^poftj' 
one  perfon  to  another  perfon  or  thing,  is  a  figure  how  tc 
nearly  related  to  the  foirner.  Poets  fometimes  makeufed. 
ufe  of  it,  in  order  to  help  out  their  verfe,  or  merely  to 
give  variety  to  their  ftyle  :  but  on  thefe  occafions  it  is 
to  be  confidered  as  rather  a  trick  of  art,  than  an  effort 
of  n&ture.  It  is  moft  natural,  and  moft  pathetic,  when 
the  perfon  or  thing  to  whom  the  apoftrophe  is  made, 
and  for  whofe  fake  we  give  a  new  dired:ion  to  our 
fpeech,  is  in  our  eyes  eminently  diftinguiftied  for  good 
or  evil,  or  raifes  within  us  fome  fudden  and  powerful 
emotion,  fuch  as  the  hearer  would  acquiefce  in,  or  at 
leaft  acknowledge  to  be  I'eafonable.  But  this,  like  the 
other  pathetic  figures,  muft  be  ufe^  with  great  prudence. 
For  if,  inftead  of  Calling  forth  the  hearer's  fympathy,  it 
{hould  only  betray  the  levity  of  the  fpeaker,  or  fuch  wan- 
derings of  his  mind  as  neither  the  fubjeft  nor  the  occa- 
fion  would  lead  one  to  expeft,  it  will  tbtn  create  dif- 
guft  inftead  of  approbation.  The  orator,  therefore,  muft 
not  attempt  the  paflionate  apoftrophe,  till  the  minds  of 
the  hearers  be  prepared  to  jorn  in  it.  And  every  au- 
dience is  not  equally  obfequious  in  this  refpeft.  In  the 
forum  of  ancient  Rome  that  would  have  pafled  for  fub* 
lime  and  pathetic,  which  in  the  nK)ft  refpei^able  Britifh 
auditories  would  appear  ridiculous.  For  our  ftyle  of 
public  fpeaking  is  cool  and  argumentative  ;  and  par- 
takes lefs  of  enthufiafm  than  the  Roman  did,  and  much 
lefs  than  the  modem  French  or  Italian.  Of  Britirti 
eloquence,  particularly  that  of  the  pulpit,  the  chief  re- 
commendations are  gravity  and  fimplicity.  And  it  is 
vain  to  fay,  that  our  oratory  ought  to  be  more  vehement : 
for  that  matter  depends  on  caufes,  which  it  is  not  only 
inexpedient,  but  impoffible  to  alter;  namely,  on  the  cha- 
rafter  and  fpirit  of  the  people,  and  their  rational  notions 
in  regard  to  religion,  policy,  and  literature.  The*  ex- 
clamations of  Cicero  would  weigh  but  little  in  our  par- 
liament ;  and  many  of  thofe  whkrh  we  meet  with  in 
French  fermons  would  not  be  more  effe'ftual  if  attempt- 
ed in  our  pulpit.  To  fee  one  of  our  preachers,  who 
the  moment  before  was  a  cool  reafoner,  a  temperate 
fpeaker,  an  humble  Chriftian,  and  an  orthodox  divine, 
break  out  into  a  fudden  apoftrophe  to  the  immortal 
powers,  or  to  the  walls  of  the  church,  tends  to  force  a 
Irnile,  rather  than  a  tear,  from  thofe  among  us  who 
refleft,  that  there  is  nothing  in  the  fubjeft,  and  fhould 
be  notliing  in  the  orator,  to  warrant  fuch  wanderings  of 
fancy  or  vehemence  of  emotion.  If  he  be  careful  to 
cultivate  a  pure  ftyle,  and  a  grave  and  graceful  utter* 
ance,  a  Britifti  clergymaui-who  fpeaks  from  conviction 
the  plain  unaffefted  words  of  truth  and  fobernefs,  of  be- 
nevolence and  piety,  will,  it  is  believed,  convey  more 
pathetic,  as  well  as  more  permanent,  impreffions  to  the 
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heart,  and  fte  more  ufcfut  as  a  Chriftian  teacher,  than 
if  he  were  to  put  in  praflice  a?!  the  attitudes  of  Rofcius, 
and  all  the  tropes  and  figures  of  Cicero. 

But  where  the  language  of  paffion  and  enthufiafm  Is 
permitted  to  difplay  itfelf,  whatever  raifes  any  Itrong 
emotion,  whether  it  be  animated  or  inanimate,  abfent 
or  prefent,  fenfible  or  intelleftual,  may  give  rife  to  the 
apoftrophe.  A  man  tn  a  diftant  country,  fpeaking  of 
the  place  of  his  birth,  might  naturally  exclaim,  **  O  my 
dear  native  land,  fhall  I  never  fee  thee  more!"  Or,  when, 
fome  great  misfortune  befals  him,  "  Happy  are  ye,  O 
my  parents,  that  ye  are  not  alive  to  fee  this."  We 
have  a  beautiful  apoftrophe  in  the  third  book  of  the 
^neid,  where  jEneas,  who  is  telling  his  ftory  to  Dido, 
happening  to  mention  the  death  of  his  father,  makes  a 
fiudden  addrefs  to  him  as  follows  :  j 

hie,  pelagi  tot  tempeftatlbus  aftus,. 


TRY. 

Hie  juvenum  chorus,  ille  fenum;  qui  carmine  laudes 

Herculeas  et  fafta  ferant ;  

-  ut  duros  mille  labores 
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Heu,  genitorem,  omnis  curse  cafufque  levamen, 
Anoitto  Anchifen  :— hie  me,  pater  optime,  feffum 
Defcris,  heu,,  tantis  nequicquam  erepte  periclis  ! 

This  apoftrophe  has  a  pleafing  eflFeft.  It  feems  to  Inti- 
mate, that  the  love  which  the  hero  bore  his  father  was 
fo  great,  that  when  he  mentioned  him  he  forgot  every 
thing  elfe  ;  and,  without  minding  his  company,  one  of 
whom  was  a  queen,  fuddenly  addreffed  himfelf  to  that 
which,  though  prefent  only  in  idea,  was  ftill  a  principal 
objeft  of  his  affection.  An  emotien  fo  warm  and  fo 
reafonable  cannot  fail  to  command  the  fympathy  of  the 

»eader.  When  Michael,  in  the  eleventh  book  of  Pa- 

radife  Loft,  announces  to  Adam  and  Eve  the  neceffity 
©f  their  immediate  departure  from  the  garden  of  Eden, 
the  poet's  art  in  preferving  the  decorum  of  the  two  cha- 
KiAers  Is  very  remarkable.  Pierced  to  the  heart  at  the 
thought  of  leaving  that  happy  place.  Eve,  in  all  the 
Tiolence  of  ungovtmable  forrow,  breaks  forth  into  a  pa- 
thetic apoftrophe  to  Paradlfe,  to  the  flowers  Ihe  had 
reared,  and  to  the  nuptial  bower  fhe  had  adorned.  A- 
dam  makes  no  addrefs  to  the  walks,  the  trees,  or  the 
flowers  of  the  garden,  the  lofs  whereof  did  not  fo  much 
afflidt  him  ;  but,  in  his  reply  to  the  Archangel,  expref- 
fcs,  without  a  figure,  his  regret  for  being  baniihed  from 
a  place  where  he  had  been  fo  oft  honoured  with  a  fen- 
fible manifeftation  of  the  divine  prefence'.  The  ufe  of 
the  apoftrophe  in  the  one  cafe,  and  the  omiflion  of  it  in 
the  other,  not  only  gives  a  beautiful  variety  to  the  ftyle, 
but  alfo  marks  that  fuperlor  elevatioa  and  compofure  of 
mind,  by  which  the  poet  had  all  along  diftinguiflied  the 
charafter  of  Adam. — One  of  the  fineft  applications  of 
this  figure  that  is  anywhere  to  be  feen,  is  in  the  fourth 
book  of  the  fame  poem ;  where  the  author,  catching  by 
fympathy  the  devotion  of  our  fia-ft"  parents,  fuddenly 
dbrops  his  narrative,  and  joins  his  voice  to  theirs  in  ado- 
ring the  Father  of  the  univerfe. 

Thus  at  their  fhady  lodge  arriv'd,  both  ftood,  . 
Both  turn'd,  and  under  open  fky  ador'd 
The  God  that  made  both  flcy,  air,  earth,  and  heav'n. 
Which  they  beheld,  the  moon's  refplendent  globe, 
And  ftarry  pole : — Thou  alfo  mad'ft  the  night, 
Maker  omnipotent !  and  thou  the  day, 
Which  we  m  our  appointed  work  employ'd 
Have  finlfh'd.  

Milton  took  the  hint  of  this  fine  contrivance  from  a 
w€ll-known  palTage  of  Virgil ; 
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Rege  fub  Euryftheo,  fatis  Junonis  Iniquae, 
Pertulerit : — Tu  nubigenas,  Invlfte,  bimembres, 
Hylaeum  Pholoumque,  manu  ;  tu  Crefia  maftas 
Prodigia.  .  .. 

The  beauty  arlfing  from  diverfified  compofition  Is  the 
fame  in  both,  and  very  great  in  each.  But  every  read* 
er  muft  feely  that  the  figure  is  incomparably  more  affeft- 
ing  to  the  mind  In  the  Imitation  than  in  the  original. 
So  true  It  Is,  that  the  moft  rational  emotions  raife  the 
moft  intenfe  fellow-feeling  ;  and  that  the  apoftrophe  i» 
then  the  moft  emphatlcal,  when  it  difplays  thofe  work- 
ings of  human  aftedlon  which  are  at  once  ^rdent  and 
well-founded. 

To  conclude  this  head :  Tropes  and  figures,  parti-Troprt 
eularly  the  metaphor^  ftmilitude,  and  allegory y  are  further*"^  ^S"""**? 
ufeful  in  beautifying  language,  by  fuggefting,  together "^^^1?"^* 
with  the  thoughts  effentlal  t©  the  fubjedt,  an  endlefs  va-fug^cft 
riety  of  agreeable  images,  for  which  there  would  be  no  an  endlcft 
place.  If  virriters  we^e  ^ways  to  confine  themfelves  to  the'^^'^'y  °^ 
proper  names  of  things.    And  this  beauty  and  variety,  ^^'"^^ 
judlcloully  applied,  is  fo  far  from  diftra£ting,  that  it 
tends  rather  to  fix,  the  attention,  and  captivate  the 
heart  of  the  readers,  by  giving  light,  and  life,  and  pa- 
thos, to  the  whole  compofition. 

II.  That  tropes  and  figures  are  more  neccffary  to 
poetry,  than  to  any  other  mode  of  writing,  was  the 
fecond  point  propofed  to  be  illuftrated  in  this  fec- 
rion. 

Language,  as  already  obferved,  is  then  natural,  whenTropesan<f ' 
it  is  fuitable  to  the  fuppofed  condition  of  the  fpeaker.  ^S"""" 
Figurative  language  Is  peculiarly  fuitable  to  the  fuppo-jE^°'^^o" 
fed  condition  of  the  poet;  becaufe  figures  are  fuggefted  ^oTtry  thaa 
by  the  fancy;  and  the  fancy  of  him  who  compofes  to  any  other 
poetiy  Is  more  employed  than  that  of  any  other  author.  °^ 
Of  all  hiftorical,  philofophical,  and  theological  refearch-^'''*"^*' 
es,  the  objed  is  real  truth,  which  is.  fixed  and  perma- 
nent.   The  aim  of  rhetorical  declamarion  (according  to 
Cicero)  is  apparent  truth  ;  which,  being  lefs  determi- 
nate, leaves  the  fancy  of  the  fpeaker  more  free,  gives  - 
greater  fcope  to  the  inventive  powers,  and  fupplies  the  • 
materials  of  a  more  figurative  phrafeology.    But  the  • 
poet  is  fubjedt  to  no  reftraints,  but  thofe  of  verifimlH- 
tude ;  which  is  ftill  lefs  determinate  than  rhetorical 
truth.    He  feeks  not  to  convince  the  judgment  of  his 
reader  by  arguments  of  either  real  or  apparent  cogency; 
he  means  only  to  pleafe  and  Intereft  him,  by  an  appeal 
to  his  fenfibility  and  imagination.    His  own  imagina- 
rion  i&  therefoie  continually  at. work,  ranging  through 
the  whole  of  real  and  probable  exiftence,  "  glancing 
from  heaven  to  earth,  from  earth  to.  heaven,"  in  queft  • 
of  images  .and  ideas  fulted  to  the  emotions  he  himfelf 
feels,  and  to  the  fympathles  he  would  communicate  to 
others.    And,  confequently,  figures  of  fpeech,  the  off- 
fpring  of  excurfive  fancy,  muft  (If  he  fpeak  according  - 
to  what  he  Is  fuppofed  to  think  and  feel,  that  is,  ac- 
cording to  his  fuppofed  condition)  rindure  the  lan- 
guage of  the  poet  more  than  that  of  any  other  compo- 
fer.    So  that,  if  figurative  didilon  be  unnatural  in  geo« 
metry,  becaufe  all  wanderings  of  fancy  are  unfuitable, 
and  even  impoffible,  to  the  geometrician,  while  intent 
upon  his  argument  j  it  is,  upon  the  fame  principle,  per- 
B  b  a  feaiy 
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of  Trope*  feftly  natural,  arid  even  nnswoidable,  in  poetry;  becaufe 
the  more  a  poet  attends  to  his  fubjeft,  and  the  better 
qualified  he  is  to  do  it  juftice,  the  more  aftive  will  his 
imagination  be,  and  the  more  diverfified  the  ideas  that 

prefent  themfelves  to  his  mind.   Befides,  the  true 

poet  addreffes  himfelf  to  the  paflions  and  fympathies  of 
mankind ;  which,  till  his  own  be  raifed,  he  cannot  hope 
to  do  with  fuccefs.  And  it  is  the  nature  of  many  paf- 
fions,  though  not  of  ail,  to  increafc  the  aftivity  of  ima- 
gination :  and  an  aftive  imagination  naturally  vents  it- 
fclf  in  figurative  language  ;  nay,  unlefs  reftrained  by  a 
corre6t  tafte,  has  a  tendency  to  exceed  in  it ;  of  which 
Bifhop  Taylor  and  Lord  Verulam,  two  genlufes  diffe- 
rent in  kind,  but  of  the  higheft  order,  are  memorable 
€xamples. 

We  faid,  tliat  "  the  poet  feeks  not  to  convince  the 
judgment  of  his  reader  by  arguments  of  either  real  or 
apparent  cogency." — —We  do  not  mean,  that  in  poe- 
try argument  has  no  place.  The  m.oft  legitimate  rea- 
foning,  the  foundcft  philofophy,  and  narratives  purely 
hiftorical,  may  appear  in  a  poem,  and  contribute  great- 
ly to  the  honour  of  the  author,  and  to  the  importance 
©f  his  work.  AH  this' we  have  in  Paradife  Loft.  We 
mean,  that  what  diftinguiflies  pure  poetiy  from  other 
writing,  is  its  aptitude,  not  to  fway  the  judgment  by  rea- 
ilbning,  but  to  pleafe  the  fancy,  and  move  the  paflion*,  by 
a  lively  imitation  of  nature.  Nor  would  we  exclude  poe- 
tical embellifhment  from  hiftory,or  even  from  philofophy. 
Plato's  Dialogues  and  the  Moral  Effays  of  Addifon 
and  Johnfon  abound  In  poetic  imagery  ;  and  Livy  and 
Tacitus  often  amufe  their  readers  with  poetical  defcrip- 
tion.  In  like  manner,  though  geometry  and  phyfics  be 
different  faiences  ;  though  abftraft  ideas  be  the  fubjeft, 
and  pure  deniohftration  or  intuition  the  evidence,  of  the 
former }  and  though  the  material  univerfe,  and  the  in- 
formations of  fenfe,  be  the  fubjeft  and  the  evidence  of 
the  latter;  yet  have  thefe  fciences  been  united  by  the  befl 
philofophers,  and  very  happy  effefts  refulted  from  the 

union.  In  one  and  the  fame  work,  poetry,  hiflory, 

philofophy,  and  oratory,  may  doubtlefs  be  blended ; 
Tiay,  thefe  arts  have  all  been  actually  blended  in  one  and 
the  fame  work,  not  by  Milton  only,  but  alfo  by  Ho- 
mer, Virgil,  Lucan,  and  Shakefpeare.  Yet  ftill  thefe 
arts  are  different ;  different  in  their  ends  and  principles, 
and  in  the  faculties  of  the  mind  to  which  they  are  re- 
fpe£tively  addreffed  ;  and  it  is  eafy  to  perceive  when  a 
writer  employs  one  and  when  another. 

5  2.    Of  the  Sound  of  Poetical  Language. 

As  the  ear,  like  every  other  perceptive  faculty, 
is  capable  of  gratification,  regard  is  to  be  had  to  the 
found  of  words,  even  in  profe.  But  to  tlie  harmony  of 
language,  it  behoves  the  poet,  more  than  any  other 
writer,  to  attend  ;  as  it  is  more  efpecially  his  concern  to 
render  his  work  pleafurable.  In  faft,  we  find,  that  no 
poet  was  ever  popular  who  did  not  poffefs  the  art  of  har» 
jnonious  compofition. 

What  belongs  to  the  fubjeft  of  Poetical  Harmony 
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may  be  referred  to  one  or  other  of  thefts;  hflRds,  Sweet"  Of  Po* 

nefsy  Meafure^  and  Jmitpt'ton.  ^^arm 

I.  In  order  to  give  faveetnefs  to  language,  either  in  '"^^ 
verfe  or  profe,  all  words  of  harfh  found,  difficult  pro-Swect* 
nunciation,  or  unwieldy  magnitude,  are  to  be  avoided  as  and 
much  as  polfible,  unlefs  when  they  have  in  the  found 
fomething  peculiarly  emphatical ;  and  words  are  to  be 

fo  placed  in  refpedl  of  one  another,  as  that  difcordant 
combinations  may  not  refult  from  their  union.  But  in 
poetry  this  is  more  neceffary  than  in  profe ;  poetical 
laiaguage  being  underftood  to  be  an  imitatioa  of  natural 
language  improved  to  that  perfeftion  w^hich  is  confiftent 
with  probability.  To  poetry,  therefore,  a  greater  lati- 
tude muft  be  allowed  than  to  profe,  in  expreffmg,  by 
tropes  and  figures  of  pleafing  found,  thofe  ideas  whereof 
the  proper  names  are  in  any  refpedl  offenfive,  either  to 
the  ear  or  to  the  fancy. 

II.  How  far  verfificatlon  or  regular  meafure  may  be 
efTential  to  this  art,  has  been  difputed  by  critical  writers; 
fome  holding  it  to  be  indifpenfably  neceffary,  and  fom^ 

not  neceffary  at  all.  ^j. 
The  faft  feems  to  be,  as  already  hinted,  that  to  poe-  Meafui 
try  verfe  is  not  effential.    In  a  profe  work,  we  may  which, 
have  the  fable,  the  arrangement,  and  a  great  deal  of  the  tl'"u,>h 
pathos  and  language,  of  poetry  ;  and  fuch  a  work  is  cer-^^'^'''" 
tainly  a  poem,  though  perhaps  not  a  perfeft  ane.  For 
how  abfurd  would  it  be  to  fay,  that  by  changing  the 
pofition  only  of  a  word  or  two  in  each  line,  one  might 
diveft  Homer's  Iliad  of  the  poetical  character  !  At  this 
rate,  the  arts  of  poetry  and  verfificatlon  wonld  be  the 
fame  ;  and  the  rules  in  Defpauter's  Grammar,  and  the 
moral  diftichs  afcribed  to  Cato,  would  be  as  real  poetry 
as  any  part  of  Virgil.  In  fadt,  fome  very  ancient  poems, 
when  tranflated  into  a  modern  tongue,  are  far  lefs  poe- 
tical in  verfe  than  in  profe  ;  the  alterations  neceffary  to 
adapt  them  to  our  numbers  being  detrimental  to  their 
fublime  fimplicity;  of  which  any  perfon  of  tafte  will  be 
fenfible,  who  compares  our  common  profe-verfion  of 
Job,  the  Pfalms,  and  the  Song  of  Solomon,  with  the 
beft  metrical  paraphrafe  of  thofe  books  that  has  yet  ap- 
peared.   Nay,  in  many  cafes,  Comedy  will  be  more 
poetical,  becaufe  more  pleafing  and  natural,  in  profe 
than  in  verfe.    By  verfifying  Tom  Jones,  and  The 
Merry  Wives  of  Windfor,  we  fhould  fpoil  the  two  fineft 
comic  poems,  the  one  epic,  the  other  dramatical,  now 
in  the  world.  ( 
But,  fecondly,  though  verfe  be  not  effential  to  poetry,  A<1ds 
it  is  neceflary  to  the  perfedtion  of  all  poetry  that  admits  ^' 
of  it.    Verfe  is  to  poetry,  what  colours  are  to  paint- p°"j,^ 
ing  (g).    a  painter  might  difplay  great  genius,  and 
draw  mafterly  figures  with  chalk  or  ink  ;  but  if  he  in- 
tend a  perfed  pidture,  he  muft  employ  in  his  work  as 
many  colours  as  are  feen  in  the  objedt  he  imitates.  Or, 
to  adopt  a  beautiful  comparifon  of  Demofthenes,  quoted 
by  Ariftotle*,  "  Verfificatlon  is  to  poetry  what  bloom 
is  to  the  human  countenance."    A  good  face  is  agree- lib.  3. 
able  when  the  bloom  is  gone,  and  good  poetry  may  cap-  4 
pleafe  without  verfiification  ;  harmonious  numbers  may 

fet 


(g)  Horace  feems  to  hint  at  the  fame  comparifon,  when,  after  fpecifying  the  feveral  forts  of  verfe  fuitable  to 
Epic,  Elegiac,  Lyric,  and  Dramatic  Poetry,  he  adds, 

Defcriptas  fervare  vices,  operumq-ie  colores. 

Cur  ego,  fi  neijueo  ignoxoque,  Poeta  falutor  ?      Ar.  PoeU  six* 
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iticaifet  ofF  an  ifjtliff'erent  poem,  and  a  fine  bloom  indifferent 
t>"y  features  :  but,  without  verfe,  poetry  is  incomplete  ;  and 
beauty  is  not  perfe£t,  unlefs  to  fweetnefs  and  regularity 
of  feature  there  be  fuperadded, 

The  bloom  of  young  defire,  and  purple  light  of  love. 

If  numbers  are  neceffary  to  the  perfeftion  of  the  higher 
poefciy,  they  are  no  lefs  fo  to  that  of  the  lower  kinds,  to 
Palloral,  Song,  and  Satire,  which  have  little  befides  the 
language  and  verfification  to  diftinguiih  them  from 
profe  ;  and  which  fome  ancient  authors  are  unv^^illing 
to  admit  to  the  rank  of  poems :  though  it  feems  too 
nice  a  fcruple,  both  becaufe  fuch  writings  are  commonly 
termed  poetical;  and  alfo  becaufe  there  is,  even  in  them, 
(omething  that  may  not  improperly  be  confidcred  as  an 
imitation  of  nature. 

That  the  rhythm  and  meafures  of  verfe  are  naturally 
agreeable,  and  therefore  that  by  thefe  poetry  may  be 
made  more  pleafing  than  it  would  be  without  them,  is 
evident  from  this,  that  children  and  illiterate  people, 
whofe  admiration  we  cannot  fuppofe  to  be  the  effeft  of 
habit  or  prejudice,  are  exceedingly  delighted  with  them. 
In  many  proverbial  fayings,  where  there  is  neither  rhime 
nor  alliteration,  rhythm  is  obviouflyftudied.  Nay,  the  ufe 
pf  rhythm  in  poetry  is  univerfal ;  whereas  alliteration  and 
rhime,  though  relifhed  by  fome  nations,  are  not  much 
fought  after  by  others.  And  we  need  not  be  at  a  lofs 
to  account  for  the  agreeablenefs  of  proportion  and  order, 
if  we  refleft,  that  they  fuggeft  the  agreeable  ideas  of 
contrivance  and  fldll,  at  the  fame  time  that  they  render 
the  connexion  of  things  obvious  to  the  underftanding, 
and  Imprint  it  deeply  on  the  memory.  Verfe,  by  pro- 
moting diftinft  and  eafy  remembrance,  conveys  ideas  to 
the  mind  with  energy,  and  enlivens  eveiy  emotion  the 
poet  Intends  to  raife  in  the  reader  or  hearer.  Befides, 
when  we  attend  to  verfes,  after  hearing  one  or  two,  we 
become  acquainted  with  the  meafure,  which  therefore 
we  always  look  for  In  the  fequel.  This  perpetual  Inter- 
change of  hope  and  gratification  Is  a  fource  of  delight ; 
■and  to  this  in  part  is  owing  the  pleafure  we  take  in  the 
rhimes  of  modern  poetry.  And  hence  we  fee,  that 
though  an  incorreft  rhime  or  untuneable  verfe  be  in  it- 
felf,  and  compared  with  an  Important  fentlment,  a  very 
trifling  matter ;  yet  it  is  no  trifle  in  regard  to  Its  effefts 
on  the  hearer  ;  becaufe  It  brings  difappolntment,  and  fo 
gives  a  temporary  fhock  to  the  mind,  and  Interrupts  the 
Current  of  the  affeftlons ;  and  becaufe  it  fuggefts  the 
dtfagreeable  Ideas  of  negligence  or  want  of  flcIU  on  the 
part  of  the  author.  And  therefore,  as  the  public  ear 
"becomes  more  delicate,  the  negligence  will  be  more  gla- 
ring, and  the  difappolntment  more  intenfely  felt ;  and 
correftnefs  of  rhime  and  of  meafure  will  of  courfe  be 
the  more  indlfpenfable.  In  our  tongue,  rhime  is  more 
neceflary  to  Lyric  than  to  Heroic  poetry.  The  reafon 
feems  to  be,  that  in  the  latter  the  ear  can  of  itfelf  per- 
ceive the  boundary  of  the  meafure,  becaufe  the  lines  are 
all  of  equal  length  nearly,  and  every  good  reader  makes 
a  fhort  paufe  at  the  end  of  each ;  whereas,  in  the  for- 
mer, the  lines  vary  in  length  :  and  therefore  the  rhime 
is  requlfite  to  make  the  meafure  and  rhythm  fufficiently 
perceptible.  Cuftom  too  may  have  fome  influence.  Eng- 
lifh  Odes  without  rhime  are  uncommon  ;  and  therefore 
have  fomething  aukward  about  them,  or  fomcthing  at 
ieaft  to  which  the  public  ear  is  not  yet  thoroughly  re- 
conciled.   Indeed,  when  the  drama  is  excepted,  we  do 
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not  think  ihat  rhime  can  be  fafely  fpared  from  EngUlh  Of  Poetical 
poetry<»f  any  kind,  but  when  the  fubjeft  Is  able  to  ^H[""^°"y» 
fupport  itfelf.    "  He  that  thinks  himfelf  capable  of  ' 
aftonlfliing  (fays  Johnfon)  may  write  blank  verfe  ;  but 
thofe  that  hope  only  to  pleafe,  muft  condefcend  to 
rhime." 

Rhime,  however,  is  of  lefs  importance  by  far  than 
rhythm,  which  in  poetry  as  well  as  in  mufic  is  the 
fource  of  much  pleafing  variety  ;  of  variety  tempered 
with  uniformity,  and  regidated  by  art ;  Infomuch  that, 
notwithftanding  the  likenefs  of  one  hexameter  verfe  to 
another,  it  Is  not  common,  either  in  Virgil  or  In  Homer^ 
to  meet  with  two  contiguous  hexameters  wRofe  rhythm 
is  exaftly  the  fame.  And  though  all  Englifh  heroic 
verfes  confill  of  five  feet,  among  which  the  iambic  pre- 
dominates  ;  yet  this  meafure,  in  refpe£l  of  rhythm  alone, 
is  fufceptible  of  more  than  30  varieties.  And  let  it  be 
remarked  further,  that  different  kinds  of  verfe,  by  be- 
ing adapted  to  different  fubjefts  and  modes  of  writing, 
•give  variety  to  the  poetic  language,  and  multiply  the 
charms  of  this  pleafing  art. 

What  has  foniierly  been  (hown  to  be  true  in  regard 
to  ftyle,  will  alfo  in  many  cafes  hold  true  of  verfifica- 
tion,  "  that  It  is  then  natural,  when  it  is  adapted  to  phe  ian- 
the  fuppofed  condition  of  the  fpeaker." —  In  the  epopee,  image  of 
the  poet  affumes  the  character  of  calm  infpiration  ;  and^^^  ^'^^^ 
therefore  his  language  muft  be  elevated,  and  his  num- "^"^^^ 
bers  majeftlc  and  uniform.    A  peafant  fpeaking  In  he- and  his 
role  or  hexameter  verfe  is  no  improbability  here  ;  be-  numbers 
caufe  his  words  are  fuppofed  to  be  tranfmltted  by  one  ^'"'formly 
who  will  of  his  own  accord  give  them  every  ornament "^^•'^ 
neceffary  to  reduce  them  Into  dignified  meafure  ;  as  an 
eloquent  man,  in  a  folemn  affembly,  recapitulating  the 
fpeech  of  a  clown,  would  naturally  exprefs  it  In  pure 
and  perfplcuous  language.    The  uniform  heroic  mea- 
fure will  fult  any  fubjeft  of  dignity,  whether  narrative 
or  didaftic,  that  admits  or  requires  uniformity  of  ftyle. 
In  tragedy,  where  the  imitation  of  real  life  is  more 
perfedl  than  In  epic  poetry,  the  uniform  magnifi- 
cence of  epic  numbers  might  be  improper  ;  becaufe  the 
heroes  and  heroines  are  fuppofed  to  fpeak  in  their  own 
perfons,  and  according  to  the  immediate  impulfe  of  paf- 
fipn  and  fentlment.    Yet,  even  In  tragedy,  the  verfifica-  fn  tragedy 
tion  may  be  both  harmonious  and  dignified;  becaufe  the  the  fame 
characters  are  taken  chiefly  from  high  life,  and  the '^"'f'^''"^ 
events  from  a  remote  period  :  and  becaufe  the  hlcfher"^^^'^*^" 
poetry  is  permitted  to  imitate  nature,  not  as  it  is,  but  would  be 
in  that  ftate  of  perfeftlon  in  which  It  might  be.    The  improper, 
Greeks  and  Romans  confidered  their  hexameter  as  too  ^'^'^  much 
artificial  for  dramatic  poetry;  and  therefore  in  tragedy,™^'^^  f** 
and  even  in  comedy,  made  ufe  of  the  iambic,  and  fome'"''"'**  ^* 
other  meafures  that  came  near  the  cadence  of  converfa- 
tion  :  we  ufe  the  iambic  both  in  the  epic  and  dramatic 
poem;  but  for  the  moft  part  It  is,  or  ought  to  be,  much 
more  elaborate  in  the  former  than  in  the  latter.  In 
dramatic  comedy,  where  the  manners  and  concerns  of 
familiar  life  are  exhibited,  verfe  would  feem  to  be  unna- 
tural, except  it  be  fo  like  the  found  of  common  difcourfe 
as  to  be  hardly  diftingulfiiable  from  it.    Cuftom,  how- 
ever, may  in  fome  countries  determine  otherwife ;  and 
agalnft  cuftom,  in  thefe  matters,  it  is  vain  to  argue. 
The  profeffed  enthufiafm  of  the  dithyrambic  poet  ren- 
ders wildnefs,  variety,  and  a  fonorous  harmony  of  num- 
bers, pecuharly  fuitable  to  his  odes.    The  love-fonnet, 
and  Anacreontic  fong,  will  be  lefs  various,  more  regu- 
lar, 
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Of  Pofticallar,  and  of  a  fofler  harmony ;  becaufe  the  ftate  of  mind 
Harmony,  expreifed  in  it  has  more  compofure.    Philofophy  can 

''"^  fcarce  go  further  in  this  Inveftigation,  without  deviating 

into  whim  and  hypothefis.  The  particular  forts  of 
verfe  to  be  adopted  in  the  lower  fpecies  of  poetry,  are 
determined  by  fafhion  chiefly,  and  the  praftice  of  apr 
pj-oved  authors. 

III.  The  origin  and  principles  of  imitative  harmony^ 
pr  of  that  artifice  by  which  the  found  is  made,  as  Pope 
fays,  "an  echo  to  the  fenfe,"  may  be  explained  in  the 
^3      following  manner. 
A  ftrik!nj»      It  is  pleafing  to  obferve  the  uniformity  of  nature  in 
analogy  be-aj]  jjg^  operations.    Between  moral  and  material  beauty 
r^^ndn^a        harmony,  between  moral  and  material  deformity 
terial  beau-  and  dilTonance,  there  obtains  a  very  ftriking  analogy, 
ty  and  de-  The  vifible  and  audible  ejcprelTions  of  almoft  every  vir- 
formity.     tuons  emotion  are  agreeable  to  the  eye  and  the  ear,  and 
thofe  of  almoll  every  criminal  paflion  difagreeable..  The 
looks,  the  attitudes,  and  the  vocal  founds,  natural  to 
benevolence,  to  gratitude,  to  compaflion,  to  piety,,  are 
in  themftlves  graceful  and  pleafing  ;  while  a^iger,  dif- 
content,  defpair,  and  cruelty,  bring  difcord  to  the  voice, 
deformity  to  the  features,  and  diftortion  to  the  hmbs. 
That  flowing  curve,  which  painters  know  to  be  efl^n- 
tial  to  the  beauty  of  animal  ihape,  gives  j^lace  to  a  mul- 
tiplicity of  right  lines  and  ftiarp  angles  m  tlw  couate- 
i^ance  and  gefture  of  him  who  knits  his  brows,  ftretehes 
his  noftrils,  grinds  his  teeth,  and  clenchea  his  fift ; 
whereas,  devotion,  magnanimity,  benevolence,  content- 
ment, and  good-humour,  foften  the  attitude,  and  give  a 
more  graceful  fwell  to  the  outline  of  every  feature.  Cer- 
tain vocal  tones  accompany  certain  mental  emotions. 
The  voice  of  forrow  is  feeble  and  broken,  that  of  de- 
fpair bolfterous  and  incoherent  j.  joy  alTumes  a  fweet  and 
i^rightly  note,  fear  a  weak  and  tremulous,  cadence  ;  the. 
tones  of  love  and  benevolence  are  mufical  and  uniform^ 
thofe  of  rage  loud  and  diflbnant;  the  voice  of  the  fedate 
reafoner  is  equable  and  grave,  but  not  unpleafant ;  and; 
he  who  declaims  with  energy,  employs  many  varieties 
of  modulation  fuited  to  the  various  emotions  that  prcr 
fiominate  in  his  difcourfe. 

B«t  it  is  not  in  the  language  of  paffibn  only  that  the 
liuman  voice  varies  its  tone,  or  the  human  face  its  fea- 
tures. Every  fl:riking  fentiment,  and  every.  int^efl;ing 
idea,  has  an  effeA  upon  it..  One  would  ejleem  that  per- 
_  fqn  no  adept  in  narrative  eloquence,  who  ftioulddefcribe, 
with  the  very  fame  accent,  fwift  and  flow  motion,  ex- 
treme labour  and  eafy  performance,  agreeable  fenfatlon 
and  excruciating  pain  who  fliould  talk  of  the  tumult 
of  a  tempefl;uous  ocean,  the  roar  of  thunder,  the  de- 
vafl;ations  of  an  earthquake,  or  an  Egyptian  pyramid 
Jumbling  into  ruins,  in  the  fame  tone  of  voice  wh*e- 
^ith  he  defcribes  the  murmur  of  a.  rill,,  the  warbUng  of 
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the  harp  of  ^olus,  the  fwinging  of  a  cradt<f,  or  tto  de-  Of  Pot 
fcent  of  an  angel.  Elevation  of  mind  gives  dignity  *^»™ 
to  the  voice..  From  Achilles,  Sarpedon,  and  Othello, 
we  ftiould  as  naturally  expedl  a  manly  and  fonorous  ac- 
cent, a&  a  nervous  llyle  and  majeftic  attitude.  Cox- 
combs and  bullies,  while  they  afliime  airs  of  importance 
and  valour,  afFe£l  alfo  a.dignified  articulation. 

Since  the  tones  of  natural  language  are  fo  various,  The  fo 
poetry,  which  imitates  the  language  of  nature,  mull  al-  of  imit 
fo  vary  its  tones  ;  and,  in  refpeft  of  found  as  well  as  of  harmoi 
meaning,  be  framed  after  that  model  of  ideal  perfec-"""^^*' 
tion,  which  the  variety  and  energy  of  the  human  arti- 
culate voiee  render  probable, .  This  is  the  more  eafily 
accompliflxed,  becaule  in  every  language  there  is  be- 
tween the  found  and  fenfe  of  certain  words  a  percep- 
tible analogy  ;  which,  though  not  fo  accurate  as  to  lead 
a  foreigner  from  the  found  to  the  fignification,  ia  yet 
accurate  enough  to  ftiow,  that,  in  forming  fuch  words, 
regard  has  been  had  to  the  imitative  qualities  of  vocal 
found.    Such,  in  Englifli,  are  the  words  yell,  cra/h^ 
crack f  hifsy  roar,  murmur,  and  many  others. 

All  the  particular  laws  that  regulate  this  fort  of  imi- 
tation, as  far  as  they  are  founded  in  nature,  and  liable 
to  the  cognizance  of  philofophy,  depend  on  the  general 
law  of  fl;yle  above,  mentioned.  Together  with  the  other 
circumfl;ances  of  the  fuppofed  fpeaker,  the  poet  takes 
into  confideration  the  tone  of  voice  fuitable  to  the  ideas 
that  occupy  his  mind,  and  thereto  adapts  the  found  of 
his  language,  if  it  can  be  done  confiftently  with  eafe  and 
elegance  of  expreflion.  But  when  this  imitative  har- 
mony is  too  much  fought  after,  or  words  appear  to  be 
chofen  for  found,  rather  than  fenfe,  the  verfe  become* . 
finical  and  ridiculous.  Such  is  Ronfard's  affedtcd  imi- 
tation of  tlie  fong  of  the  flcy-lark  : 

Elle  quindee  du  zephire 
Sublime  en  I'air  vire  et  revire,  ' 
Et  y  declique  \in  joli  cris. 
Qui  rit,  guerit,  et  tire  I'ire 
Des  efprit  mieux  que  je  n'ecris. 

This  is  as.  ridicidous  as  that  line  of  Ennius, 

Turn  tuba  terribili  fonitu  taratantara  dixit : 

Or  as  the  following  veifes  of  Swift ; 

The  man  with  the  kettle-drum  enters  the  gate. 
Dub  dub  a  dub  dub  :  the  trumpeters  foflowj 
Tantara  tantara  j  while  all  the  boys  hollow. 

Words  by  their  found  may  imitate  found  ;  and  quick  what' 
or  flow  articulation  may  imitate  quick  or  flpw  motion,  mony  c 
Hence,  by  a  proper  choice  and  arrangement  of  words,  ""n^^ei 
the  poet  may  imitate  Sounds  that  are  fweet  with  dig-  "  ' 
nity  (h), — ^fweet  and;  tender  (i)j, — ^loud"  (k),— and^**^*^* 

harfti 


(h)  No  foonerhad  th'  Almighty  eeas'd,  than  ^ 
The  multitude  of  angels,  with  a  fliout 
Loud  as  from  numbers  without  number,  fweet 
As  from  bleft  voices  uttering  joy;  heav'n  rung 
With  jubilee,  and  loud  hofannas  fiil'd 
Th'  eternal  regions.   Par.  LoJ},  b,  3. 

See  alfo  the  night-fl:orm  of  thunder,  lightning,  wind,  and 
rain,  in  Virg.  Georg.  lib.  i.  ver.  528 — 3  ^4. 

( I )  Et  longum>  formofe,  vale,  vale,  inquit,  Tola. 

Virg.  Ed,  u 


Formofam  refonare  doces  Amarillidafilvas. 

Firg.  Ed.  1, 

See  alfo  the  fimileof  the  m'ghtlngale,  Geor.  lib.  4.  ver£> 
511.  And  fee  that  wonderful  couplet  defcribing  the 
mailings  of  the  pwl,.  iEneid  IV,  462, 

^k)   vibratus  ab  aethere  fulgor- 

€um  fonitu  venit,  etruere  omnia  vifa  repentc, 
Tyrrhenufque  tubae  mugire  per  aethera  clangor, 
Sufficiunt,:  iter^mat^ueiterumfra^orintonatingensk 

See 
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'harlli  (l)  } — ani^  Hfotions  that,  are  flow,  in  confequence 
■  of  dignity  (m), — flow  in  confequence  of  diflictilty  (n), 
fwift  and  noify  (o) — fwift  and  fmooth  (p) — uneven 
and  abrupt  (q^), — quick  and  Joyous  (r).  Ah  unex- 
pefted  paufe  in  the  verfe  may  alio  imitate  a  fudden 
failure  of  ftrength  (s),  or  interruption  of  motion  (t), 
or  give  vivacity  to  an  image  or  thought,  by  fixing  our 
attention  longer  than  ufual  upon  the  word  that  pre- 
cedes it  (v). — Moreover,  when  we  defcribe  great  bulk, 
it  is  natural  for  us  to  ai-ticulate  flowly,  even  in  common 
*difcourfe-;  and  therefore  a  line  of  poetry  that  requires 
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a  flow  pronunciation,  or  feefhs  ioftget  tWrt  it  Ihould  Of  Pwetkal 
be,  may  be  ufed  with  good  effeft  in  defcribing  vaftnefs  "^''"""^^ 
ef  fize  (x). — Sweet  and  fmooth  numbers  are  moft  pro-  " 
per,  when  the  poet  paints  agreeable  objefls,  or  gentle 
energy  (y)  ;  and  harfher  fonnds  when  he  fpeaks  of 
what  is  ugly,  violent,  or  difagreeable  (z).    This  too 
is  according  to  the  nature  of  common  language ;  for 
we  generally  employ  harfher  tones  of  voice  to  exprefs 
what  we  diflike,  and  more  melodious  notes  to  defcribe' 
the  objefts  of  love,  complacency,  or  admiration.  Harfh', 
numbers,  however,  Ihould  not  be  Frequent  in  poetry  t 

for 


See  alfo  the  ftorm  in  the  firft  book  of  the  iEneid,  and 
■in  the  fifth  of  the  Odyffey. 

(l)  "the  hoarfe  rough  verfe  fhall  like  the  torrent  roar. 

Pope. 

 On  a  fudden  ©pen  fly. 

With  impetuous  recoil  and  jarring  foUnd, 
Th'  infernal  doors,  and  on  their  hinges  grate 
Harfh  thunder.   Par,  LoJ,  II.  879. 

^e  alfo  Homer's  Iliad,  lib.  2.  ver.  363.  and  Clarke's 
sA.nnotation. 

(m)  See  an  exquifite  example  in  Gray*s  j'rogrefs  cS 
Tody  ;  the  conclufion  of  "the  third  fl;anza. 

(n)  And  when  "up  ten  fteep  flopes  you've  dragg'd 
your  thighs.  Pope. 

Jufl  brought  out  this,  when  fcarce  his  tongue  could 
ftif.  Pope. 

 The  huge  leviathan 

Wallowing  unwieldy,  enormous  in  their  gait, 
Tempeft  the  ocean.  Par.  LoJ^  VIl.  41 1. 

"See  the  famous  defcription  of  Sifyphus  rolling  the  ftone, 
X)dy{r.  lib.  II.  ver.  592.  See  Quintil.  Inft.  Orat.  lib.  9. 
^ap.  4.  ^  4.  compared  with  Paradif''  Loft,  book  2.  ver, 
1022. 

(o)  Quadrupedante  putretn  fonitu  qttatit  unguk 

campufti.  JEneid, 

Avrccp  freiTu  xtSovSt  nvXtvStTO  X««f  atoiiStt;.        Odyjf.  1 1. 

See  alfo  Virg.  JEneid.  lib.  i.  ver.  83 — 87. 

,(  p)  See  wild  as' the  winds  o'er  the  defert  he  flies. 

Pope, 

iile  volat,  fimul  arva  fuga,  fimul  aequora  verrens. 

Virg. 

Vm&n  r  tretrx  urexw,  x^Ktxti  rrvg  tovg-x.  Heftod, 

to  noAXa  S'  avccvTX  XCCTU1TX  ^rxgenrx  t(  So^fiiK  t*  oxS-av. 

Htm, 

The  lafs  fliriek'i,  ftarted  Up,  ^nd  fliriek'd  again. 

jinonym, 

(r)  Let  the  merry  bells  ring  round, 
And  the  jocund  rebecks  found, 
To  many  a  youth,  and  many  a  maid> 
Dancing  in  the  chequer'd  fliade.     Mlit.  JiHegto, 

■See  alfo  Gray's  Progrefs  of  Poefy,  flianza  3. 

(s)  Ac  velut  inTomnis  oculos  ubi  languida  preffit 
Node  quies,  nequicquara  avidos  extendere  curfus 


VeUe  videmur :— -et  in  raedllS  conatibus  segri 
Suceidlmus.— —  Mneid. 

See  alfo  Virg.  Georg.  lib.  3.  ver.  515,  516. 

(t)  For  this,  be  fure  to-night  thou  flialt  have  cram]^s, 
Side-ftltches  that  fliaU  pen  thy  breath  up.  Urchins 

Shall  exerclfe  upon  thee.  

Profpero  to  Calyban  in  the  Tempejk 

See  Pope's  Iliad,  XIII.  199. 

(u)  How  often  from  the  fl;eep 

Of  echoing  hill  or  thicket  have  we  heard 
Geleftial  voifces,  to  the  midnight  air. 
Sole, — or  refponfive  to  each  other's  note, 
Singing  their  great  Creator  ?  Par.LoJly  b.  4', 

And  dVer  them  triumphant  Death  his  dart 
"Shook,  Taut  delay 'd  to  ftrike.  Id^ 

See  alfo  Horn.  Odyfl".  1.  9.  v.  290. 

(x)  Thus  ftretch'd  out,  huge  in  length,  the  archfiend 
lay.  Par.  Lojt, 

Monft;rum  horrenduln,  informe^  ingens,  cui  lumea 
ademptum.  JEneid.  3. 

Etmagnosmembrorumartus,magnaofla,lacertofque 
Exuit,  atque  ingens  media  confiftit  arena. 

Mnetd.  v.  422. 

(y)  Hie  gelidi  fontes,  hie  mollia  prata,  Lycori, 
Hie  nemus,  hie  ipfo  tecum  confumerer  asvo. 

Virg.  Eel.  10. 

The  dumb  fliall  fing;  the  lame  his  crutch  forego, 
And  leap,  exulting,  like  the  bouhding  roe. 

Popis  Mejftah. 

See  Milton's  defcription  of  the  evening,  jPar.  Loft, 
book  4.  ver.  598 — 609. 

Ye  gentle  gales  beneath  my  body  blow, 
And  foftly  lay  hie  on  the  waves  below. 

Pope's  Sappho, 

(z)  Stridenti  ftipula iiriferum  difperdere carmen. 

Virg.  Eel.  3.  ' 

Immo  egb  Sardois  videar  tibi  amarior  herbis, 
Horridior  rufco,  projefta  vilior  alga. 

Virg,  Eel.  7. 

Neu  patriae  validas  in  vifcera  vertite  vires. 

Virg.  Mneid.  6. 

See  alfo  Milton's  defcription  of  the  Lazar-houfe  in  1*^** 
radifeX.oft,b.  11.  v,  477—492. 
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Of  the  for  m  this  art,  as  Jn  mufje,  concord  and  melody  ought 
Epopee  and  gi^^ys  to  predominate.  And  we  find  in  faft,  that  good 
Drama,  ^^^^g  occafionally  exprefs  themfelves  fomewhat  har(h- 
ly,  when  the  fubjeft  requires  it,  and  yet  preferve  the 
fweetnefs  and  majefty  of  poetical  diftion.  Further,  the 
voice  of  complaint,  pity,  love,  and  all  the  gentler  affec- 
tions, is  mild  and  mufical,  and  fliould  therefore  be  imi- 
tated in  mufical  numbers ;  while  defpair,  defiance,  re- 
venge, and  turbi'ilent  emotions  in  general,  afliime  an 
abrupt  and  fonorous  cadence.  Dignity  of  defcrip- 
lion  (a),  folemn  vows  (b),  and  all  fentiments  that  pro- 
ceed from  a  mind  elevated  with  great  ideas  (c),  require 
a  correfpondent  pomp  of  language  and  verfification. — 
Laftly,  an  ii-regular  or  uncommon  movement  in  the 
verfe  may  fometimes  -he  of  ufe,  to  make  the  reader  con- 
ceive an  image  in  a  particidar  manner.  Virgil,  defcri- 
bing  horfes  mnning  over  rocky  heights  at  full  fpeed, 
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begins  the  line  with  two  daftyls,  to  Imltatfi  tapidlty,    Of  < 

and  concludes  it  with  eight  long  fyllables :  JJpope( 
Saxa  per,  et  fcopulos,  et  depreffas  convalles.  "^^^ 

Gear.  Ill,  376. 
which  is  a  very  unufual  meafure,  but  feems  well  adapted 
to  the  thing  expreffcd,  namely,  to.  the  defcent  of  the 
animal  from  the  hills  to  the  low  ground.  At  any  rate, 
this  extraordinary  change  of  the  rhythm  may  be  allow- 
ed to  bear  fome  refcmblance  to  the  animal's  change  of 
motion,  as  it  would  be  felt  by  a  rider,  and  as  we  may 
fuppofe  it  is  felt  by  the  animal  itfelf. 

Other  forms  of  imitative  harmony,  and  many  other 
examples,  befides  thofe  referred  to  in  the  margin,  will 
readily  occur  to  all  who  are  converfant  in  the  writing* 
of  the  beft  verfifiers,  particularly  Homer,  Virgil,  Mil- 
ton, Lucretius,  Spenfer,  Dryden,  Shakefpeai'e,  P9pe>, 
and  Gray. 


Part  II.    Of  the  DIFFERENT  SPECIES  of  POETRY,  witli  their  Particula!i 

Principles. 
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In  what 
tragic  and 
epic  poetry 
agree,  and 
in  what 
they  differ. 


Sect.  I.  Of  Epic  and  Dramatic  Compofitions. 

^  I .  The  Epopee  and  Drama  compared, 

TRagedy  and  the  epic  differ  not  in  fubftantials :  In 
both  the  fame  ends  are  propofed,  viz,.  inftru6ion 
and  amufement ;  and  in  both  the  lame  mean  is  era- 
ployed,  viz.  imitation  of  human  aftions.  They  differ 
only  in  the  manner  of  imitating  :  epic  poetiy  employs 
narration  ;  tragedy  reprefents  its  fadls  as  paffmg  in  our 
fight  :  in  the  former,  the  poet  introduces  himfelf  as  an 
hiftorian  ;  in  the  latter,  he  prefents  his  aftora,  and  ne- 
ver himfelf. 

This  difference,  regarding  form  only,  may  be  thought 
flight :  but  the  effefts  it  occafions  are  by  no  means  fo; 
for  what  we  fee  makes  a  deeper'  impreffion  than  what 
we  learn  from  others.  A  narrative  poem  is  a  ftory  told 
by  another :  fafts  and  incidents  palfmg  upon  the  ftage, 
come  under  our  own  obfervation ;  and  are  befide  much 
enlivened  by  aAion  and  gefture,  expreffive  of  many  fen- 
timents beyond  the  reach  of  language. 

A  dramatic  compofition  has  another  property,  in- 
dependent altogether  of  aftion;  which  is,  that  it  makes 
a  deeper  impreffion  than  narration  :  in  the  former,  per- 
fons  exprefs  their  own  fentiments;  in  the  latter,  fenti- 
ments are  related  at  fecond-hand.  For  that  reafon,  Arl- 
*Tott.  chap  ftotle,  the  father  of  critics,  lays  it  down  as  a  rule*,  That 
»j.  fed.  6.  in  an  epic  poem  the  author  ought  to  take  every  op- 
portunity of  introducing  his  aftors,  and  of  confining 
the  narrative  part  within  the  narroweft  bounds.  Ho- 
mer underftood  perfeftly  the  advantage  of  this  method; 
and  his  poems  are  both  of  them  in  a  great  meafure 
dramatic.  Lucan  runs  to  the  oppofite  extreme  :  and 
is  guilty  of  a  ftill  greater  Tault,  in  fluffing  his  Pharja. 


lia  with  cold  and  languid  refleiSlIons,  the  merit  of  which 
he  affumes  to  himfelf,  and  deigns  not  to  fhare  with  hi» 
aftors.  Nothing  can  be  more  injudicioufly  timed,  than 
a  chain  of  fuch  reflexions,  which  fufpend  the  battle  q{ 
Pharfalia  after  the  leaders  had  made  their  fpeeehes, 
and  the  two  armies  are  ready  to  engage  f .  ^ 
Ariftotle,  from  the  nature  of  the  fable,  divides  tra-' 
gedy  into  fimple  and  complex  :  but  it  is  of  greater  mo- 
ment,  with  refpeft  to  dramatic  as  well  as  epic  poetry, 
to  found  a  dillinftion  upon  the  different  ends  attained  Tragi 
by  fuch  compofitions.  A  poem,  whether  dramatic  or^i^'^F 
epic,  that  has  nothing  in  view  but  to  move  the  paffions^^ 
and  to  exhibit  piftures  of  virtue  and  vice,  may  be  di- 
ftlnguifiied  by  the  name  of  pathetic  ."  but  where  a  ftory 
is  purpofely  contrived  to  illuftrate  fome  moral  truthi 
by  fliowing  that  diforderly  pafiions  naturally  lead  to 
external  misfortunes,  fuch  compofition  may  be  deno- 
minated moral.  Befide  making  a  deeper  impreffion 
than  can  be  done  by  cool  reafoning,  a  moral  poem  does 
not  fkll  Ihort  of  reafoning  in  affording  conviction  :  the, 
natural  conneftion  of  vice  with  mifery,  and  of  virtue 
with  happinefs,  may  be  illuftrated  by  ftating  a  faft  as 
well  as  by  urging  an  argument.  Let.  us  affume,  for 
example,  the  following  moral  truths :  That  difcord 
among  the  chiefs  renders  ineffec^lual  all  common  mea- 
fures;  and  that  the  confequences  of  a  flightly-founded 
quarrel,  foftered  by  pride  and  arrogance,  are  not-lefs 
fatal  than  thofe  of  the  groffeft  injury:  thefe  truths  may 
be  inculcated  by  the  quarrel  between  Agamemnon  and 
Achilles  at  the  fiege  of  IVoy.  If  fa<3:s  or  eircumftances 
be  wanting,  fuch  as  tend  to  roufe  the  turbulent  paf- 
fions,  they  muff  be  invented  ;  but  rio  accidental  nor 
unaccountable  event  ought  to  be  admitted  j  for  the  ae- 
ceffary  or  probable  connection  between  vice  and  mifery 


(a)  See  Virg.  Geor.  1.  328.  and  Homer,  Virgil,  aud  Milton, /fl^m.  See  alfo  Dryden's,  Alexander's  Fea^ 
»nd  Gray's  Odes. 

(b)  See  Virg.  ^neid,  IV.  24. 

(c)  Examples  are  frequent  in  the  great  authors.  See  Othello's  exclamation: 

■  '    ■   O  now  for  ever 

Farewell  the  tranquil  mindi  &c.         48  ^./e.  3. 


od 
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e  Is  not  learned  {rom  arty  events  but  what  are  naturally 
occafioned  by  the  charafters  and  paflion^  of  the  perfons 
\  reprefented,  aftiug  in  fuch  cncumilances.  A  real  event, 
of  which  we  fee  not  the  caufc,  may  afford  a  leffon,  up- 
on the  prefumption  that  what  hath  happened  may  again 
happen  :  but  this  cannot  be  inferred  from  a  itory  that 
is  known  to  be  a  fiftion. 

Many  are  the  good  effedls  of  fuch  compofitions.  A 
pathetic  compofition,  whether  epic  or  dramatic,  tends 
to  a  habit  of  virtue,  by  exciting  us  to  do  what  is  right, 
and  reftraining  us  from  w^hat  is  wrongs  Its  frequent 
piftures  of  human  woes  produce,  befide,  two  effefts, 
extremely  falutary :  they  improve  oUr  fympathy,  and 
fortify  us  to  bear  oar  own  misfortunes.  A  moral  com- 
pofition muft  obvioufly  produce  die  faihe  good  effects, 
becaufe  by  being  moral  it  ceafeth  not  to  be  pathetic  : 
It  enjoys  beiides  an  excellence  peculiar  to  itfelf ;  for  it 
tiot  only  improves  the  heart,  as  above-mentioned,  but 
inlbufts  the  head  by  the  moral  it  coirtains.  It  feems 
impoffible  to  imagine  any  entertainment  more  fuited 
to  a  rational  being,  than  a  work  thus  happily  illuflra- 
ting  fome  moral  truth  ;  where  a  number  of  perfons  of 
different  charafters  are  engaged  in  an  important  aftion, 
fome  retarding,  others  promoting,  the  great  cataftrophe; 
bnd  where  there  is  dignity  of  ftyle  as  well  as  of  mat- 
ter. A  work  of  this  kind  has  otir  fympathy  at  com- 
Inand,  and  can  put  in  motion  the  whole  tirain  of  the 
focial  affections  :  our  curiofity  in  fome  fcenes  is  ex- 
cited, in  others  gratified ;  and  our  delight  is  confum- 
mated  at  the  clofe,  upon  finding,  from  the  charafters 
and  fituations  exhibited  at  the  commencement,  that 
every  incident  down  to  the  final  cataftrophe  is  natural, 
and  that  the  whole  in  conjundtion  make  a  regular  chain 
of  caufes  and  effects. 

Confidering  that  an  epic  and  a  dramatic  poem  arethe 
fame  in  fubftance,  and  have  the  fame  aim  or  end,  one 
will  readily  imagine,  that  fubje<$ls  proper  for  the  one 
muft  be  equally  proper  for  the  other.  But  confidering 
their  difference  as  to  form,  there  wiU  be  found  reafon 
to  correft  that  conjefture,  at  leaft  in  fome  degree* 
Many  fubjefts  hiay  indeed  be  treated  with  equal  ad- 
vantage in  either  form  :  but  the  fubjefts  are  ftUl  more 
^^^j^ numerous  for  W'hich  they  aire  not  equally  qualified; 
pic  and  there  are  fubjefts  proper  for  the  one  and  not  at  all 
r.  for  the  other.  To  give  fome  flight  notion  of  the  dif- 
ference, as  there  is  no  room  here  for  enlarging  upon 
every  article,  we  obferve,  that  dialogue  is  better  qua- 
hfied  for  exprefling  fentiments,  and  narrative  for  dif- 
playing  fafts.  Heroifhi,  magnanimity,  undaunted 
courage,  and  other  elevated  virtues,  figure  beft  in  ac- 
tion ;  tender  paffions,  and  the  whole  tribe  of  fympa- 
thetic  affections,  -figure  belt  in  fentimetit.  It  clearly 
follows,  that  tender  paffions  are  more  pecuharly  the  pro- 
vince of  tragedy,  grand  and  heroic  actions  of  epic  poetry. 

**  The  epic  poem  is  univerfally  allowed  to  be*,  of 
all,  poetical  works,  the  moft  dignified,  and,  at  tlie  fame 
time, 'the  moft  difficult  in  execution.  To  contrive  a 
ftory  which  (hall  pleafe  and  intereft  all  readersj  hy  be- 
ing at  once  entertaining,  important,  and  inftru£tive ; 
to  fill  it  with  fuitable  'incidents ;  to  enhven  it  with  a 
variety  of  chai-afters  and  of  defcriptions  ;  and,  through- 
out a  long  work,  to  maintain  that  propriety  of  fenti- 
mcnt,  and  that  elevation  of  ftyle,  which  the  epic  cha- 
radter  r-equires,  is  unqueftionably  the  higheft  effort  of 
poetical  genius. 
Vol.  XV.  Part  L 
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"  The  aftion  or  fubjeft  of  the  epic  poem  muft  be    Of  the 
great  and  interefting.    Without  greatnefs  it  would  not^P^P^^^"" 
have  fufficient  importance  either  to  fix  our  attention  or 
to  juftify  the  magnificent  apparatus  w}uch  the  poet  be-  80 
ftows  on  it.    This  is  fo  evidently  requlfite  as  not  to  re- The  proper 
quire  illuftration  ;  and,  indeed,  hardly  any  who  ^^^^  a^/^t-pc  ° 
attempted  epic  poetiy  have  failed  in  choofing  fome  fub-p^^m, 
je£t  fufficiently  important,  either  by  the  nature  of  the  ac- 
tion or  by  the  fame  of  the  perfonage9  concerned  in  it. 
The  fame  of  Ho,rner's  heroes,  and  the  confequences  ofdif- 
fenfion  between  the  greateft  of  them,  is  a  fubjeft  im- 
portant in  itfelf,  ind  muft  have  appeared  particularly 
fo  to  his  countrymen,  who  boafted  their  defcent  from 
thofe  heroes.   The  fubje£t  of  the  vEneid  is  ftili  greater 
than  that  of  the  Iliad,  as  it  is  the  foundation  of 
the  rtioft  powerful  etapire  that  ever  was  eftablifiled  upon 
this  globe  5  an  event  of  much  greater  importance  than 
the  deftruition  of  a  city,  or  the  anger  of  a  femibarba- 
rous  warrior*    But  the  poems  of  Hoftier  and  Virgil 
fall  in  this  refpefit  infinitely  fiiort  of  that  of  Milton. 
*  Before  the  greatnefs  difplayed  in  Paradife  Loft,  it 
has  been  well  obferved  §  that  all  other  greatnefs  ftil-inks  §  Joinfon's 
avi'ay.    The  fubjeft  of  the  EhgHfli  poet  is  not  the  ^-'f'  "f 
deftruftlon  of  a  city,  the  Conduft  of  a  colony,  or  the 
foundation  of  an  empire  :  it  is  the  fate  cf  worlds, 
the  revolutions  of  heaven  and  earth  ;  rebellion  againft 
the  Supreme  King,  raifed  by  the  liigheft  order  of  crea- 
ted beings  ;  the  overthrow  of  their  hoft,  and  the  pu- 
nifiiment  of  their  crime  ;  the  creation  of  a  new  race 
of  reafonable  Creatures  ;  their  original  happinefs  and 
innocence,  their  forfeiture  of  imlnortality,  and  their 
reftoration  to  hope  and  peace." 

An  epic  poem,  however,  is  defeftive  if  its  aftion  be 
hot  interefting  ais  well  as  gi'eat ;  for  a  naiTative  of  mere 
Valour  maybe  jo  conftrtifted  as  to  prove  cold  ajid  tlre- 
fomCk  "  Much*  wiU  depend  on  the  Iiapjiy  choice  of* 
fome  fubjeft,  which  Ihall  hy  its  nature  intereft  the  pu-  ^^h'^'^' 
bhc  ;  as  when  the  poet  feledts  for  his  hero  one  who 
is  the  founder,  tit  the  deliverer^  or  the  favourite  of  his 
natioh ;  or  when  he  writes  atchievements  that  have 
been  highly  celebrated,  of  have  been  connefted  with 
important  confequences  to  any  public  caufe.  Moft 
of  the  great  epic  poems  are  abundantly  fortunate  in 
this  refpeCt,  and  muft  have  been  veiy  interefting  to 
thofe  ages.in  which  they  were  compofed."  The  fubjeft 
of  the  Paradife  Loft,  as  it  is  infinitely  greater,  muft 
Ukewife  be  confidered  as  more  univerfally  interefting 
than  that  of  imy  t)thef  poem.  "  We  all  feel  the  el- 
fe£ls  of  Adam's  tranfgreffion.;  we  all  fin  like  him,  and 
like  .him  muft:.  all  bewail  our  offences.  We  have  reft- 
lefs  and  . infidlotis  enemies  in  the  fallen  angels,  and  la 
the  bleffed  fplrits  we  have  guardians  and  friends  ;  in 
the  redemption  of  mankind  we  .ho|>e  to  be  included; 
in  the  defcriptlon  of  heaven  and  hell  we  are  furely  in- 
terefted,  as  we  are  all  to  refide.  hereafter  either  in  the 
regions  of 'horror  or  bllfs." 

*'  The  chief  circumftance  which  renders  an  epic  poein  Clrdum- 
interefting f,  and  ,\Vhich  tends  to  intereft  not  one  age^''.'''^". 
or  countr)' alone,  but  all  readers,  is  the  flcllful  condudj^^,'^|^jy"r^ 
of  the  author  in  the  management  of  liis  fubjeft.    His  epic  |  oetry* 
plan  muft  comprehend  many  affefting  incidents.    VLt  \  ^lair  ar.i 
may  fometimes  be  awful  arid  auguft ;  he  muft  often  y^*"./*^* 
be  tender  and  pathetic  ;  -lie  miill  give  us  gentle  and 
pleafing  fcenes  of  love,  friend/liip,  and  affe6llon.    The  ■ 
more  that  an  epic  poem  aho'uhds  with, fttyatlons  which 
C  ^  awakeil 
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Of  the  awaken  the  feelings  of  humanity,  It  is  the  more  inte- 
Epopee  anJ  j.^^jjjg^  j,^  jjjg  refpeft  perhaps  no  epic  poets  have 
been  fo  happy  as  Virgil  and  Taflb.  The  plan  of  the 
*  ""'  Paradife  Loft  comprifes  neither  human  adtions  nor 
human  manners.  The  man  and  woman  who  aft  and 
faffer,  are  in  a  ftate  which  no  other  man  or  woman 
can  ever  know.  The  reader  finds  no  tranfadlion  in 
which  he  can  be  engaged  ;  beholds  no  condition^  in 
which  he  can  by  any  effort  of  imagination  place  him- 
fclf ;  he  has  therefore  little  natural  curiofity  or  fym- 
pathy." 

A  queftion  has  been  moved,  Whether  the  nature  of 
the  epic  poem  does  not  require  that  the  hero  {hould  be 


Whether 
thfr  hero 


niua  nei'  f  ultimately  fuccefsful?  To  this  queftion  Johnfon  rephes, 


firiiy  be 
fuccefaful 


Different 
tinds  of 
dramatic 


that  *'  there  is  no  reafon  why  the  hero  fhould  not  be 
unfortunate,  except  efeblifhcd  praftice,  fmce  fuccefs 
and  virtue  do  not  neceffarily  go  together."  Moft  cri- 
tics, however,  are  of  a  different  opinion,  and  hold  fuc- 
cefs to  be,  if  not  the  neceffary,  at  leaft  the  molt  pro- 
per iffue  of  an  epic  poem.  An  unhappy  conclufion 
depreffes  the  mind,  and  is  oppofite  to  the  elevating 
emotions  which  belong  to  this  fpecies  of  poetry.  Ter- 
ror and  compaffion  are  the  proper  fubjefts  of  tragedy  ; 
but  as  the  epic  is  of  larger  extent,  it  were  too  much, 
if,  after  the  difficulties  and  troubles  which  commonly 
abound  in  the  progrefs  of  the  poem,  the  author  fhould 
bring  them  all  at  laft  to  an  unfortunate  conclufion.  We 
know  not  that  any  author  of  name  has  held  this  courfe 
except  Lucan  ;  for  in  the  Paradife  Loft,  as  Adam's  de- 
ceiver is  at  laft  crulhed,  and  he  himfelf  restored  to  the 
favour  of  his  maker,  Milton's  hero  muft  be  confidered 
as  finally  fuccefsful. 

We  have  no  occafion  to  fay  more  of  the  epic,  con- 
fidered as  peculiarly  adapted  to  certain  fubjefts,  and  to 
be  condufted  according  to  a  certain  plan.  But  as  dra- 
matic fubjefts  are  more  complex,  it  is  neceffaiy  to  take 
a  nan-ower  view  of  them.  They  are  either  the  light 
and  the  gay,  or  the  grave  and  affefting,  incidents  of 
human  Hfe.  The  former  conftitute  the  fubjeft  of  co- 
inedy,  and  the  latter  of  tragedy. 

As  great  and  ferious  objefts  command  more  attention 
than  little  and  ludicrous  ones  ;  as  the  fall  of  a  hero 
interefts  the  public  more  than  the  marriage  of  a  pri- 
vate perfon  ;  tragedy  has  been  always  held  a  more  dig- 
nified entertainment  than  comedy.  The  firft  thing  re- 
quired of  the  tragic  poet  is,  that  he  pitch  upon  fome 
moving  and  interefting  ftory,  and  that  he  conduft  it 
in  a  natural  and  probable  manner.  For  we  muft  ob- 
forve,  that  the  natural  and  probable  are  naore  effential 
to  tragic  than  even  to  epic  poetry.  Admiration  is  ex- 
cited by  the  wonderful ;  but  paffion  can  be  raifed  only 
by  the  impreflions  of  nature  and  trvith  upon  the  mind, 
b-uirects  The  fubjeft  beft  fitted  for  tragedy  is  where  a  man 
faeft'fu.ted  has  himfelf  been  the  caufe  of  his  misfortune;  not  fo 
ao  tragedy.  Jig  to  be  deepify  guilty,  nor  altogether  innocent:  the 
misfortune  muft  be  occafioned  by  a  fault  incident  to 
}iuman  nature,  and  therefore  in  fome  degree  venial. 
Such  misfortunes  call:  forth  the  focial  affieftions,^  and 
warmly  intereft  the  fpeftator.  An  accidental  misfor- 
tune, if  not  extremely  fingular,  doth  not  greatly  move 
our  pity:  the  pevfon  who  fuffers,  being  innocent,  is  freed 
from  the  greateft  of  all  torments,  that  anguifti  of  nrind 
which  is  occafioned  by.remorfe.  An  att^oeious  crimt- 
jaal,  on  the  other  hand,  who  brings  misfortunes  upon 
Jiliifclf,  excites  little  pity,  for  a  different  reafon :  his 
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remorfe,  it  is  true,  aggravates  his  diftrefs,  and  fwells  Of  t 
the  firft  emotions  of  pity  ;  but  then  our  hatred  of  him '^P'"- ^ 
as  a  criminal  blending  with  pity,  blunts  its  edge  con-  ^ 
fiderably.  Misfortunes  that  are  not  innocent,  nor 
highly  criminal,  partake  the  advantages  of  each  ex- 
treme :  they  are  attended  with  remorfe  to  embitter  the 
diftref?,  which  raifes  our  pity  to  a  great  height  ;  and 
the  flight  indignation  we  have  at  a  venial  fault  de- 
trafts  not  fenfibly  from  our  pity.  The  happicft  of  all 
fubjefts  accordingly  for  raifing  pity,  is  where  a  man 
of  integrity  falls  into  a  great  misfortune  by  doing 
an  aftion  that  is  innocent,  but  which,  by  fome  fin- 
gular means,  is  conceived  by  him  to  be  criminal :  his. 
remorfe  aggravates  his  diftrefs ;  and  our  compaffion, 
unreftrained  by  indignation,  knows  no  bounds.  Pity 
comes, thus  to  be  the  ruling  paffion  of  a  pathetic  tra- 
gedy ;  and,  by  proper  reprefentation,  may  be  raifed 
to  a  height  fcarce  exceeded  by  any  thing  felt  in  real 
life.  A  moral  tragedy  takes  in  a  larger  field  ;  as  it  not 
only  exercifes  our  pity,  but  raifes  another/  paffion, 
which,  though  felfifti,  deferves  to  be  cheiifhed  equally 
vvith  the  focial  affeftion.  The  paffion  we  have  in  view 
is  fear  or  terror ;  for  when  a  misfortune  is  the  natural 
confequence  of  fome  wrong  bias  in  the  temper,  every 
fpeftator  who  is  confcious  of  fuch  a  bias  in  himfelf 
takes  the  alarm,  and  dreads  his  faUing  into  the  fame 
misfortune  :  and  by  the  emotion  of  fear  or  terror,  fre- 
quently reiterated  in  a  variety  of  moral  tragedies,  the 
fpeftators  are  put  upon  their  guard  againft  the  diforders 
of  paffion. 

The  commentators  upon  Ariftotle,  and  other  critics^ 
have  been  much  gravelled  about  the  account  given  of 
tragedy  by  that  author:  "  That  by  means  of  pity, 
and  terror,  it  refines  or  purifies  in  us  all  forts  of  paffion." 
But  no  one  who  has  a  clear  conception  of  the  end  and 
effefts  of  a  good  tragedy,  can  have  any  difficulty  about 
Ariftotle's  meaning  :  Our  pity  is  engaged  for  the  per- 
fons  reprefented;  and  our  terror  is  upon  our  own  account. 
Pity  indeed  is  here  made  to  ftand  for  all  the  fympathe- 
tic  emotions,  becaufe  of  thefe  it  is  the  capital.  There 
can  be  no  doubt,  that  our  fympathetic  emotions  are  re- 
fined or  improved  by  daily  exercife  ;  and  in  what  manner 
our  other  paffions  are  refined  by  terror,  has  been  juft  now 
faid.    One  thing  is  certain,  that  no  other  meaning  can 
juftly  be  given  to  the  foregoing  doftrine  than  that  now 
mentioned ;  and  that  it  was  really  Ariftotle's  meaning, 
appears  from  his  i^th  chapter, .  where  he  delivers  fevc- 
ral  propofitions  conformable  to  the  doftrine  as  liere  ex- 
plained.   Thefe,  at  the  fame  time,  we  take  liberty  to 
mention ;  becaufe,  fo  far  as  authority  can  go,  they 
confirm  the  foregoing  reafoning  about  fubjefts  proper 
for  tragedy.    The  firft  propofition  is,,  That  it  being 
the  province  of  tragedy  to  excite  pity  and  terror,  an 
innocent  perfon  faUing  into  adverfity  ought  never  to  be 
the  fubjeft.     This  propofition  is  a  neceffary  confe- 
quence of  his  doftrine  as  explained :  a  fubjeft  of  that 
nature  may  indeed  excite  pity  and  terror  ;  but  the  for- 
mer in  an  inferior  degree,  and  the  latter  in  no  degree 
for  moral  inftruftion.    The  fecond  propotfition  is.  That 
the  hiftory  of  a  wicked  perfon  in  a  change  from  mir 
ferv  to  happinefs  ought  riot  to  be  reprefented;  which, 
excites  neither  terror  nor  compaffion,  nor  is  agreeable 
in  any  refpeft.      The  third  is,  That  the  misfor- 
tunes of  a  wicked  perfon  ought  not  to  be  reprefentr 
ed:  fuch  reprefentation  may  be  agreeable  in  fom? 
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he  meaftife  upon  a  principle  of  juftice  ;  but  it  will  not 
°^"''move  our  pity;  nor  any  degree  of  terror,  except  in 
tliofe  of  the  fame  vicious  difpofition  with  the  perfon 
roprefented.  The  laft  propoiltion  is,  That  the  only 
charatler  fit  for  rCprefcntation  lies  in  the  middle,  nei- 
ther eminently  good  nor .  eminently  bad  ;  where  the 
misfortune  is  not  the  effecl  of  deliberate  vice,  but  of 
fome  involuntary  fault,  as  our  author  expreffes  it.  The 
only  objeftion  we  find  to  Ariftotle's  account  of  tra- 
gedy, is,  that  he  confines  it  within  too  narrow  bounds, 
by  refufing  admittance  to  the  pathetic  kind :  for  if 
terror  be  effential  to  tragedy,  no  reprefentation  deferves 
that  name  but  the  moral  kind,  where  the  misfortunes  ex- 
hibited are  caufed  by  a  wrong  balance  of  mind,  or  fome 
diforder  in  the  internal  conftitution;  fuch  misfortunes  al- 
ways fuggeft  moral  inftruftion;  and  by  fuch  misfortunes 
only  can  teiTor  be  excited  for  our  improvement. 

Thus  Ariftotle's  four  propofitions  above-mentioned 
relate  folely  to  tragedies  of  the  moral  kind.  Thofe 
of  the  pathetic  kind  are  not  confined  within  fo  narrow 
■limits  :  fiibjefts  fitted  fof,  the  theatre  are  not  in  fuch 
plenty  as  to  make  us  rejeft  innocent  misfortunes  which 
roufe  our  fympathy,  though  they  inculcate  no  moral. 
With  refpeft  indeed  to  the  fubjefts  of  that  kind,  it 
may  be  doubted,  whether  the  conclufion  ought  not 
always  to  be  fortunate.  Where  a  perfon  of  integrity 
is  reprefented  as  fuffering  to  the  end  under  misfortunes 
purely  accidental,  we  depart  difcontented,  and  with 
fome  obfcure  fenfe  of  injufl.ice  :  for  feldom  is  nian  fo 
fubmiffive  to  Providence,  as  not  to  revolt  againft  the 
tyranny  and  vexations  of  blind  chance ;  he  will  be 
tempted  to  fay,  this  ought  not  to  be.  We  give  for 
an  example  the  Romeo  and  Jult^t  of  Shakefpearc,  where 
the  fatal  cataftrophe  is  occafioned  by  Friar  Laurence's 
coming  to  the  monument  a  minute  too  late;  we  are 
vexed  at  the  unlucky  chance,  and  go  away  difl'atisfied. 
Such  impreflions,  vi^hich  ought  not  to  be  cherifhed,  are 
a  fufficient  reafon  for  excluding  ftories  of  this  kind  from 
^  the  theatre, 
limpro-  The  misfortunes  of  a  virtuous  perfon,  arifing  from 
ufe  of  neceffary  caufes,  or  a  chain  of  unavoidable  circumftances, 
[ny  in  ^s  they  excite  a  notion  of  deftiny,  are  equally  unfatisfac- 
led^e*' '  ^^'^  human  mind.    A  metaphyfician  in  his  clo- 

\  '  '  fet  may  reafon  himfelf  into  the  belief  of  fate,  or  what  in 
modern  language  is  called  pinhfo^h'ical  nec^JJlty ;  but  the 
feelings  of  the  heart  revolt  againft  that  doftrine  ;  and 
we  have  the  confeflion  of  the  two  ableft  philofophers  by 
whom  it  was  ever  maintained,  that  men  condutt  them- 
felves  through  life  as  if  their  will  were  abfolutely  free, 
■  and  their  actions  no  part  of  a  chain  of  neceflar^  caufes 
and  effefts.  As  no  man  goes  to  the  theatre  to  ftudy 
metaphyfics,  or  to  diveft  himfelf  of  the  common  feelings 
of  humanity,  it  is  impofiil^le,  whatever  be  his  philolo- 
phical  creed,  that  he  fiiould  contemplate  without  horror 
and  difguft  an  innocent  perfon  fuffering  by  mere  deftiny. 
A  tragedy  of  uncommon  merit  in  every  other  relpe£t 
may  indeed  be  endured,  nay  perhaps  admired,  though 
fuch  be  its  cataftrophe ;  becaufe  no  work  of  man  was 
ever  perfeft  ;  and  becaufe,  where  imperfeftions  are  una- 
voidable, a  multitude  of  excellencies  may  be  allowed  to 
cover  one  fault :  but  we  believe  the  mifery  of  an  inno- 
cent perfon  refulting  from  a  chain  of  unavoidable  cir- 
cumftances has  never  been  confidered  as  a  beauty  by 
minds  unperverted  by  a  falfe  philofophy.  "  It  muft  be 
acknowledged  *  that  the  fubjefts  of  the  ancient  Greek, 


tragedies  were  frequently  founded  on  mere  deftiny  and  Of  '^^^^ 
inevitable  misfortunes.  Jn  the  courfe  of  the  drama  ma-  '^^['^ma!' 
ny  moral  fentiments  occurred ;  but  the  only  inftrudlion  , ,  * 
which  the  fable  conveyed  was,  that  reverence  was  due 
to  the  gods,  and  fub million  t<)  the  decrees  of  fate.  Mo* 
dern  tragedy  has  aimed  at  a  higher  obje£l,  by  becoming 
more  the  theatre  of  paffion  ;  pointing  out  to  men  the 
confequences  of  their  Own  mifconduft,  fliowing  the  dire- 
ful effefts  which  ambition,  jealoufy,  love,  refentment, 
and  other  fuch  ftrong  emotions,  when  mifguided  or  left 
unreftrained,  produce  upon  human  life.  An  Othello, 
hurried  by  jealoufy  to  murder  his  innocent  wife  ;  a  Jaf-* 
fier  enfnared  by  refentment  and  want  to  engage  in  a 
confpiracy,  and  then  ftung  with  remorfe  and  involved 
in  ruin  ;  a  Siffredi,  through  the  deceit  which  he  employs 
for  public-fpirited  ends,  bringing  deftru6tion  on  all 
whom  he  loved :  thefe,  and  fuch  as  thefe,  are  the  exam- 
ples which  Tragedy  now  difplays  to  public  view;  and  by 
means  of  which  it  inculcates  on  men  the  proper  govern- 
ment of  their  paffions."  86 

There  is  indeed  one  Angular  drama,  In  which  deftiny  How  it  is 
is  employed  in  a  nianner  very  difieirent  from  that  in  ^'^^^  'P 
which  it  was  ufed  by  the  poets  of  Greece  and  Rome,  (iob- 
It  is  Schiller's  Tragedy  of  the  Robbers,  of  which  "  the  bers. 
hero,  Endowed  by  nature  (as  the  tranflator  of  the  piece 
obferves)  with  the  moft  generous  feehngs,  animated  by 
the  higheft  fenfe  of  honour,  and  fufceptible  of  the  warm- 
eft  affeftions  of  the  heart,  is  driven  by  the  perfidy  of  a 
brother,  and  the  fuppofed  inhumanity  of  his  father,  into 
a  ftate  of  confirmed  mifanthropy  and  defpair."  He  wifh- 
es  that  he  "  could  blow  the  trumpet  of  rebellion  through 
afl  nature  ;  that  he  could  extinguifh  with  one  mortal 
blow  the  viperous  race  of  men  ;  and  that  he  could  fo 
ftrike  as  to  deftroy  the  germ  of  exiftence."  In  thisfitu- 
ation  he  is  hurried  on  to  the  perpetration  of  a  feries  of 
crimes,  which  ''nd  from  their  veiy  magnitude  and  atro- 
city a  recommendation  to  his  difterapered  mind.  Sen- 
fible  all  the  while  of  his  own  guilt,  and  fuffering  for  that 
guilt  the  fevereft  pangs  of  remorfe,  he  yet  believes  him- 
felf an  inftrument  of  vengeance  in  the  hand  of  the  Al- 
mighty for  the  puniftiment  of  the  crimes  of  others.  It* 
thus  accompliftiing  the  dreadful  deftiny  which  is  prefcrif 
bed  for  him,  he  feels  a  fpecies  of  gloo;ny  fatisfaftion,  at 
the  fame  time  that  he  confiders  himfelf  as  doomed  to  the 
performance  of  tliat  part  in  life  which  is  to  confign  his 
memory  to  infamy  and  his  foul  to  perdition.  After* 
burning  a  town,  he  exclaims,  "O  God  of  vengeance  ! 
am  I  to  blame  for  this  ?  Art  thou  to  blame,  O  Father 
of  Heaven  !  when  the  inftruments  of  thy  wrath,  the  pel- 
tilence,  flood,  and  famine  overwhelm  at  once  the  righte- 
ous and  the  guilty  ?  Who  can  command  the  flames  to 
ftay  their  courfe,  to  deftroy  only  the  noxious  vennin,  and 
fpare  the  fertile  field  ?"  yet  with  the  fame  breath  he  ac- 
cufes  himielf  of  extreme  criminality  for  "  prefumptuoui"- 
ly  wielding  the  fword  of  the  Moft  High  !"  He  fre- 
quently laments  in  the  moft  affedting  manner  the  lofs  of 
his  innocence,  wiflies  that  "  he  could  return  into  th'j 
womb  that  bare  hiin,  that  he  hung  an  infant  at  the 
bi'eaft,  that  he  were  born  a  beggar,  the  mcaneft  hind,  h 
peafant  of  the  field."  He  confiders  himfelf  as  the  outcaft 
of  Heaven,  and  i.nally  rejefted  by  the  Father  of  mercy; 
y^t  he  tells  the  band  of  robbers  whom  he  commanded, 
that  the  "  Almighty  honoured  them  as  agents  in  his 
hands  to.execute  his  wondeious  purpofes;  employed  them 
»ts  his  angels  to  execute  his  ftcrn  decrees,and  pour  the  vials 
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of  the    of  his  w^tih;'*  and  in  a  very  fok-mn  pFayer,he  fuppofes 
Epopee  aiidjjj^^  «       Qq^j  ^^^q  nileth  over  all  had  decreed  that  he 
fhould  become  the  chief  of  thefc  foul  murderers.'" 

"  It  will  be  allowed,  fays  the  tranflator,  that  the 
imagination  could  not  have  conceived  a  fpeftacle  more 
deeply  interefting,  more  powerfully  a£Fe£ling  to  the  mind 
of  man,  than  that  of  a  human  being  thus  charadferifed 
and  adling  under  fuch  imprelfions.  The  compafTionate 
intereil  which  the  mind  feels  in  the  emotions  or  fufferings 
of  the  guilty  perfon,  is  not  diminilhed  by  the  obfervation, 
that  he  ads  under  an  impreffion  of  inevitable  deftiny  ; 
on  the  contrary,  there  is  fomething  in  ouf  nature  which 
leads  us  the  more  to  compaffionate  the  inftrument  of 
thofe  crimes,  that  we  fee  him  confider  himfelf  as  bound 
to  guilt  by  fetters,  which  he  has  the  conftant  wiih,  but 
hot  the  ftrength,  to  break." 

This  is  indeed  true  :  we  fympathifc  with  the  hero 
of  the  Robbers,  not  only  on  account  of  his  exalted  fen- 
timents  and  his  infltxible  regard  to  the  abftraft  princi- 
ples of  honour  and  juftice,  but  much  more  for  that  dif- 
order  of  intelleft  which  makes  him  Juppoje  "  his  deftiny 
f5xed  and  unalterable,"  at  the  veij  time  that  he  is  torn 
with  remorfe  for  the  perpetration  of  thofe  crimes  by 
which  he  believed  it  to  be  fulfilling.  Deftiny,  however, 
is  not  in  this  tragedy  exhibited  as  real,  but  merely  a$ 
the  phantom  of  a  diftempered  though  noble  mind.  Had 
the  poet  reprefented  his  hero  as  in  faS  decreed  by  God^ 
or  bound  by  fate,  to  head  a  band  of  foul  murderers,  and 
to  commit  a  feries  of  the  moft  atrocious  crimes;  though 
our  pity  for  him  might  not  have  been  leffened,  the  im- 
prelTions  of  the  whole  piece  on  the  mind  could  have 
been  only  thofe  of  horror  and  difguft  at  what  would 
have  appeared  to  us  the  unequal  ways  of  providence. 
The  Tragedy  of  the  Robbers  is  a  ftriking  inftance  of 
the  fubjedl  juftnefs  of  Dr  Blair's  criticifm,  in  oppofition  to  that 
ef  tragedy  Kames.    His  lordftiip  holds  that  it  is  effential 

founda^^^o  a  good  tragedy,  that  its  principal  fafts  be  borrowed 
from  hiilory  ;  becaufe  a  mixture  of  known  truth  with 
the  fable  tends  to  delude  us  into  a  conviftion  of  the  re- 
ality of  the  whole.  The  Doftor  confiders  this  as  a 
matter  of  no  great  confequence  ;  for  "  it  is  proved  by 
experience,  that  a  fditious  tale,  if  properly  conduced, 
will  melt  the  heart  as  much  as  any  real  hiftory  ;"  this 
obfervation  is  verified  in  the  Robbers.  It  is  indeed  a 
very  irregular  drama,  aud  perhaps  could  not  be  afted  on 
a  Britilh  theatre.  But  although  the  whole  is  known  to 
be  a  fidlion,  we  believe  there  are  few  efFufions  of  human 
genius  which  more  powerfully  excite  the  emotions  of 
terror  and  pity.  Truth  is  indeed  congenial  to  the  mind; 
and  when  a  fabjed  proper  for  tragedy  occurs  in  hiftory 
or  tradition,  it  is  perhaps  better  to  adopt  it  than  to  in- 
vent one  which  has  no  fuch  foundation.  But  in  ehoo- 
fmg  a  fubjeft  which  makes  a  figure  in  hiftory,  greater 
ptecaution  is  necelfary  than  where  the  whole  is  a  fidion. 
In  the  latter  cafe,  the  author  is  under  no  reftraint  other 
than  that  the  charaders  and  incidents  be  juft  cCpies  of 
nature.  But  where  the  ftory  is  founded  on  truth,  no 
circumftanccfi  muft  be  added,  but  fuch  as  conned  natu- 
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rally  with  what  are  known  to  be  true  ;  hIft.ory  may  be  Of 
fupplied,  but  muft  not  be  contradided.  Further,  the  ^Pop 
fubjed  chofen  muft  be  diftant  in  time,  or  at  leaft  in  place ; 
for  the  familiarity  of  recent  perfons  and  events  ought  to 
be  avoided.  Familiarity  ought  more  efpecially  to  be 
avoided  in  an  epic  poem,  the  peculiar  charader  of  which 
is  dignity  and  elevation  :  modern  manners  make  but  a 
poor  figure  in  fuch  a  poem.  Their  familiarity  unquali- 
fies them  for  a  lofty  fubjed.  The  dignity  of  them  wiU 
be  better  underftood  in  future  ages,  when  they  are  no 
longer  famihar. 

After  Voltaire,  no  writer,  it  is  probable,  will  think 
of  rearing  an  epic  poem  upon  a  recent  event  in  the 
hiftory  of  his  own  country.  But  an  event  of  that  kind 
is  perhaps  not  altogether  unqualified  for  tragedy :  it 
was  admitted  in  Greece;  and  Shakefpeare  has  employed 
it  fuccefsfully  in  feveral  of  his  pieces.  One  advantage 
it  poflelTes  above  fidion,  that  of  more  readily  engaging 
our  belief,  which  tends  above  any  other  particular  to 
raife  our  fympathy.  The  fcene  of  comedy  is  generally 
laid  at  home :  familiarity  is  no  objedion ;  and  we  are 
peculiarly  fenfible  of  the  ridicule  of  our  own  manners. 

After  a  proper  fubjed  is  chofen,  the  dividing  it  into  How 
parts  requires  fome  art.    The  conclufion  of  a  book  in*^''^Ked 
an  epic  poem,  or  of  an  ad  in  a  play,  cannot  be  sl'^oge- 
ther  arbitrary  ;  nor  be  intended  for  fo  flight  a  purpofe  to^dj 
as  to  make  the  parts  of  equal  length.    The  fuppofedhow  n 
paufe  at  the  end  of  every  book,  and  the  real  paufe  at  j 
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the  end  of  every  ad,  ought  always  to  coincide  with  fome  ^'^^  \ 
paufe  in  the  adion.  In  this  refped,  a  dramatic  or  epic  E!im. 
poem  ought  to  refemble  a  fentence  or  period  in  lang^ge,  Critki, 
divided  into  members  that  are  diftlnguilhed  from  each  '•^ 
other  by  proper  paufes;  or  it  ought  to  refemble  a  piece 
of  mufic,  having  a  full  clofe  at  the  end,  preceded  by  im- 
perfed  clofcs  that  contribute  to  the  melody.  I  he  di- 
vifion  of  every  play  into  Jive  ads  ha«  no  other  founda- 
tion than  common  pradice,  and  the  authority  of  IJo- 
race  (d).  It  is  a  divlfion  purely  arbitrary;  there  is  no- 
thing in  the  nature  of  the  compofition  which  fixes  this 
number  rather  than  any  other ;  and  k  had  been  much 
better  if  no  fuch  number  had  been  afcertained.  But, 
fxnce  it  is  afcertained,  every  ad  in  a  dramatic  poem 
ought  to  ck)fe  with  fome  incident  that  makes  a  paufe  in 
the  adion ;  for  otherwife  there  can  be  no  pretext  for 
intei-rupting  the  reprefentation.  It  would  be  abfurd  to 
break  off  in  the  very  heat  of  adion;  againft  which  every 
one  would  exclaim:  the  abfui-dity  ftill  remains  where  the 
adion  relents,  if  it  be  not  adually  fufpended  for  fome 
time.  This  rule  is  alfo  applicable  to  an  epic  poem  : 
though  in  It  a  deviation  from  the  rule  is  lefs  remarkable; 
becaufe  it  is  in  the  reader's  po%ver  to  hide  the  abfurdltv, 
by  proceeding  inftantly  to  another  book.  The  firft  book 
of  Paradife  Loft  ends  without  any  clofe,  perfed  or  im- 
perfed  :  it  breaks  off  abruptly,  where  Satan,  feated  on 
his  throne,  is  prepared  to  harangue  the  convocated  hoil 
of  the  fallen  angels ;  and  the  fecond  book  begins  with 
the  fpeech.  Milton  feenis  to  have  copied  the  iEneid» 
of  which  the  two  firft  books  are  divided  much  in  tho 
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Fabula.  De  Arte  Poetica. 


If  you  would  have  ymrr  play  deferve  fuccefs, 

Give  it  five  ads  complete,  nor  more  nor  lefs.  Francis-, 
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e  fame  manner. '  NtitKef  is  there  any  proper  paufe  at  the 
^"'^end  of  the  fevcDth  book  of  Paradife  Loft,  nor  at  the 
^  end  of  the  eleventh.    In  the  Iliad  little  attention  k 

given  to  this  rule, 
e^l     Befides  tragedy,  dramatic  poetry  comprehends  co- 
■^^y  medy  and  farce.    Thefe  are  fufficiently  diftinguifhed 
from  tragedy  by  their  general  fpirit  and  ftrain.  "  While 
pity  and  terror,  and  the  other  ftrong  paffions,  form  the 
province  of  the  tragic  mufe,  the  chief  or  rather  fole  in- 
ftrument  of  comedy  and  farce  is  ridicule."    Thefe  two 
fpecies  of  compofition  are  fo  perpetually  running  into 
each  other,  that  we  {hall  not  treat  of  them  fcparately  ; 
fince  what  is  now  known  by  the  name  of  '  7/  :.-  differs  in 
nothing  effential  from  what  was  called  the  oul  comedy 
'f    among  the  Greeks.    "  Comedy  propofes  for  its  objcft 
"•     neither  the  great  fufferings  nor  the  great  crimes  of  men; 
but  their  follies  and  {lighter  vices,  thofe  parts  of  their 
fcharafter  which  raife  in  beholders  a  fenfe  of  impi-opriety, 
which  expofe  them  to  be  cenfured  and  laughed  at  by 
others,  or  which  render  them  troublefome  in  civil  fo- 
ciety. 

"  The  fubjefts  of  tragedy  are  not  limited  to  any  age 
X)f  country  ;  but  the  fcene  and  fubje£l  of  comedy  {hould 
always  be  laid  in  our  own  country,  and  in  our  own  times. 
The  reafon  is  obvious :  thofe  decorums  of  behaviour, 
thofe  lefTer  difcrimlnatlons  of  chara£ler,  which  afford  fub- 
jefl  for  comedy,  change  with  the  differences  of  countries 
and  times  ;  and  can  never  be  fo  well  underftood  by  fo- 
reigners as  by  natives.  The  comic  poet,  who  aims  at 
correcting  improprieties  and  follies  of  behaviour,  fliould 
*  catch  the  manners  living  as  they  rife.'  It  is  not  his 
"bufinefs  to  amufe  us  with  a  tide  of  other  times  ;  but  to 
give  us  piftures  taken  from  among  ourfelves;  to  fatirizc 
reigning  and  prefent  vices;  to  exhibit  to  the  age  a  faith- 
ful copy  of  itfclf,  with  its  humours,  its,  follies, .  and  its 
^  -extravagancies. 

fly  of  "  Comedy  may  be  divided  into  two  kinds  :  comedy 
bds.  charader,  and  comedy  of  mtrigve.  The  former  is  the 
more  valuable  fpecies  ;  becaufe  it  is  the  bufmefs  of  cot- 
medy  to  exhibit  the  prevailing  manners  which  mark  the 
chara<5ler  of  the  age  in  which  the  fcene  is  laid:  yet  there 
fliould  be  always  as  much  intrigue  as  to  give  ,us  fome- 
thing  to  wifh  and  fomething  to^fear.- .  The  incidents 
'  fhould  fo  fucceed  one  another,  as.  to  produce  flriking 
fituations,  aiid  to  fix  our  attention  }  while  they  afford  at 
the  fame  time  a  propej"  field  for  the  exhibition  of  charac- 
ter. The  aftion  in  comedy,  thoughr.it  demands  the 
poet's  care  in  order  to  reader  it  animated  and  natural, 
is  a  lefs  fignificant  and  important  part  of  the  performance 
than  the  aftion  in  tragedy:  as  in  comedy  it  is  what  men 
fay,  and  how  they  behave,  that  draws  our  attention,  ra- 
'       ther  than  what  they  perform  or  what  they  fufFer. 

"  In  the  manaffoment  of  charafteis,  one  of  the  moft 
'.tuitsi  common  faults  of  comic  writers  is  ttie  carrymg  ot  ttiem 
jcdy.  too  far  beyond  life.  Wherever  ridicule  is  concerned,  it 
is  indeed  extremely  difficult  to  hit  the  prectfe  point 
"where  true  wit  ends  and  buffoonery  begins.  When  the 
mifer  in  Plautus,  fcarching  the  peri^on  whom  he  fufpeCb 
of  having  ftolen  his  caiket,  after  examining  tirft  his  right 
hand  and  then  his  left,  cries  out,  ojlende  et'iam  tert'tam  — 
'« fhow  me  your  third  hand,'  there  is  no  one  but  mufl  be 
fenfible  of  the  extravagance.  Certain  degrees  of  exag- 
geration are  allowed  to  the  comedian,  but  there  are  li- 
mits fet  to  it  by  nature  and  good  taile  ;  and  fuppofing 
the  mifer  to  be  ever  fo  much  engrolTed  by  his  jealculy 
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and  Ills  fufpicions,  it  fs  impofUble  to  conceive  any  man 
in  his  wits  fufpcftlng  another  of  having  more  than  two 
hands." 

It  appears  from  the  plays  of  Arlftophanes  which  re- 
main, that  the  chara<5t;ei-s  in  the  old  comedy  of  Athens 
were  almoit  always  overcharged.  They  were  like  wife 
direft  and  avowed  fatires  againft  particular  perfons,  wha 
were  brought  upon  the  ftage  by  name.  "  The  ridicule 
employed  in  them  Is  extravagant,  the  wit  for  the  moli 
part  buffoon  Ifh  and  farcical,  the  raQlery  biting  and  cruel, 
aud  the  obfcenity  that  reigns  in  them  is  grofs  and  intole- 
rable. They  feem  to  have  been  compofed  merely  for  the 
mob."  Yet  of  thefe  abominable  dramas,  an  excellent 
critic  *  has  affirmed,  with  too  much  truth,  that  -what  is  • 
now  called /srrf  is  nothing  more  thairthe  ftiadow.  The 
charafters  in  genuine  comedy  are  not  thofe  of  particular 
and  known  perfons,  but  the  general,  characters  of  the 
age  and  nation;  which  it  requires  no  fmall  fkill  todiflin- 
guldi  clearly  and  naturally  from  each  other.  In  attempt- 
ing this,  poets  are  too  apt  to  contrafl  charafters  and  in- 
troduce them  always  in  pairs;  which  gives  an  affedled  air 
to  the  whole  piece.  The  perfeftion  of  art  is  to  conceal 
art.  "  A  mafterly  writer  will  give  us  his  charafters  dif- 
tingulflied  rather  by  fuch  {blades  of  diverfity  as  are  com- 
monly found  in  fociety,  than  marked  with  fuch  ftrong 
oppolitions  as  are  rarely  brought  into  adlaal  contrafl  in 
any  of  the  circumftances  of  real  life.'.' 

The  flyle  of  comedy  ought  to  be  pure,  elegant,  Thelvyle 
and  lively,  vtry  feldom  riftng  higher  than  the  ordinary  °^  comedy, 
tone  of  polite  converfation  ;  and  upoii  no  occafioii  de- 
fcending  into  vulgar,  mean,  and  grols  expreffions  ;  and 
in  one  word,  aAioii  and  charatler  being  the  funda- 
mental parts  of  every  epic  and  dramatic  compofition, 
the  fcntiments  and  tone  of  language  ought  to  be  fubfer- 
vieut  to  thefe,  fo  as  to  appear  natural  atid  proper  for 
the  occafion.  . 

^  2.  Refpedtve  pecultarUiis  of  the  Epopee  and  Drama. 

In  a  theatrical  entertatlnment,  which  employs  both  Machinery 
the  eye  and  the  ear,  it  would  be  a  gix»f8  abfurdity  to*^^" 

introduce  upon  the  ftage  fupenor  belnKs  in  a  viflble  fhatje.  "°  P^'''^''  ' 
rpi        •  ,       r     r    1     1  •  T  .       r  '  2l  drama, 

Ihere  is  no  place  tor  luch  objedtion  In  ?in  eptc  poem  ;  not 
and  Boileaii,  with  many  other  critics,  declares  ftrong- 
ly  for  that  fort  of  machineiy  in  an  epic  poem.    But  wa- 
ving authority,  which  is  apt  to  Impofe  uport  the  judge- 
•ment,  let  us  draw  what  light  we  can  from  reafon.  We 
may  In  the  firft  place  obferve,  that  this  matter  is  but 
indiftinftly  handled  by  critics  :  the  poetical  privilege  of 
animating  Infenfible  objefts  for  enlivening  a  defcription, 
is  very  different  from  what  is  termed  machinery  ,\\)\tr^  dei- 
ties, angels, devils,  or  other  fupernatural  powers,  are  Intro-  . 
duccd  as  real  perfonages,  mixing  In  the  aftion,  and  con- 
tributing to  the  cataftrophe  ;  and  yet  thefe  two  things 
are  conftantly  jumbled  together  in  reafonlng.  The  form- 
er is  founded  on  a  natural  principle :  but  nothing  is 
more  unnatural  than  the  latter.    Its  effefts,  at  the  fame 
time,  are  deploi-able.    Firft,  it  gives  an  air  of  fiftlon  to 
the  whole ;  and  prevents  that  impreffion  of  reality  which 
is  requifite  to  interefl  ovu-  affedions,  and  to  move  our 
pafTions ;  which  of  itfelf  is  fufficient  to  explode  machi- 
nery, whatever  entertainment  it  may  afford  to  readers 
of  afantaftic  tafte  or  irregular  imagination.  And,  next,  Has^^a 
were  it  poffible,  by  dilguifing  the  fiftion,  to  delude  good  effeA 
us  into  a  notion  of  reality,   an  infuperable  objeftlon  ''1  ^''^ 
would  ftiU  remain,  which  b,  that  the  aim  or  end  of  ^^"^'^ 
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Or  ihs  an  epic  podm  <fsii  n^vef  he  attained  in  aiiy  perfeflion 
■  '  ,  VKhere  machinery  is  introduced ;  for  an  evident  reafon, 

(-Jiat  virtuous  emotions  cannot  be  raifed  fuccefsfuUy  but 
by  the  aftions  of  thofe  who  are  endued  with  paffions 
and  affeftions  like  our  own,  that  is,  by  human  aftions; 
and  as  for  moral  iiiftruftion,  it  is  clear,  that  none  can 
be  drawn  from  beings  who  act  not  upon  the  fame 
principles  with  us.  A  fable  in  ^fop's  manner  is  no  ob- 
jeftio.n  to  this  reaforiing :  his  lions,  bulls,  and  goats, 
are  ti'uly  men  Under  difguife;  they  aft  and  feel  in  every 
.refpeft  as  human  beings  ;  and  the  moral  we  draw  is 
-fpvmded  on  that  fuppolition.  Homer,  it  is  true,  intro- 
duces the  gods  into  his  fable  :  but  the  religion  of  his 
.  .  country  authorifed  that  liberty  ;  it  being  an  article'  in 
the  Grecian  creed,  that  the  gods  often  interpofe  vifibly 
and  bodily  in  human  affairs.  It  muft  however  be  ob- 
-fei'ved,  that  Homer's  deities  do  no  honom-  to  his  poems; 
fictions  that  trangrefs  the  bounds  of  nature,  feldom 
have  a  good  efl"e£l ;  they  may  inflame  the  imagination 
ibr  a  moment,  but  will  not  be  relifhed  by  any  perfon  of 
a  correct  tafte.  They  may  be  of  fome  ufe  to  the  lower 
rank  of  writers-;  but  an  author  of  genius  has  much  liner 
^naterials,  of  Nature's  produftion,  for  elevating  his  fub- 
.jeft,  and  making  it  interefling. 

■  -One  would  be  apt  to  think,  that  Boileau,  declaring 
'fbi'  the  Heathen  deities,  intended  them  only  for  embel- 
lifliing  the  diftion :  but  unluckily  he  banifhes  angels  and 
devils,  who  undoubtedly  make  a  figure  in  poetic  lan- 
guage, equal  to  the  Heathen  deities.  Boileau,  there- 
fore, by  pleading  for  the  latter  in  oppofition  to  the  form- 
er, certainly  meant,  if  he  had  any  diftinft  meaning,  that 
the  Heathen  deities  may  be  introduced  as  aftors.  And, 
in  faft,  he  himfelf  is  guilty  of  that  glaring  abfurdity, 
where  it  is  not  fo  pardonable  as  in  an  epic  poem ; 
,In  his  ode  upon  the  taking  of  Namur,  he  demands 
\\ith  a  moft  ferious  countenance,  whether  the  walls 
were  built  by  Apollo  or  Neptune  :  and  in  relating  the 
ptifTage  of  the  Rhifte,  anno  1672,  he  defcribes  the  god 
-of  that  river  as  fighting  with  all  his  might  to  oppofe 
the  French  monarch;  which  is  confounding  fiftion  with 
reality  at  a  ftrange  rate.  The  French  writers  in  ge- 
neral run  into  this  error :  wonderful  the  effeft  of  cuf- 
.  tom,  entirely  to  hide  from  them  how  ridiculous  fuch 
iiftions  are. 

That  ti^s  is  a  capital  error  in  Gierufalemme  L'tberata^ 
Taffo's  great  eft  admirers  mufl  acknowledge:  a  fituation 
can  never  be  intricate,  nor  the  reader  ever  in  pain  about 
.the  cataftrophe,  fo  long  as  there  is  an  angel,  devil,  or 
magician,  to  lend  a  helping  hand.  Voltaire,  in  his  effay 
upon  epic  poetiy,  talking  of  the  Pharfallut  obferves 
judicioufly,  "  That  the  proximity  of  time,  the  noto- 
riety of  events,  the  character  of  the  age,  enhghtened 
iuid  political,  joined  with  thefohdity  of  Lucan's  fubjeft, 
deprived  him  of  poetical  fi£tion."  Is  it  not  amazing, 
that  a, critic  who  reafons  fo  juftly  with  refpeft  to  others, 
can  be  fo  blind  with  refpedt  to  himfelf?  Voltaire,  not 
fatisfied  to  enrich  his  language  with  images  drawn  from 
invifible  and  fuperior  beings,  introduces  them  into  the 
a£tion  :  in  the  fixth  canto  of  the  Henriade-  St  Louis 
appears  in  perfon,  and  terrifies  the  foldiers ;  in  the  fe- 
venth  canto,  St  Louis  fends  the  god  of  Sleep  to  Heniy; 
and,  in  the  tenth,  the  demons  of  Difcord,  Fanaticifm, 
War,  &c.  aflifl  Aumale  in  a  fingle  combat  with  Turenne, 
and  are  driven  away  by  a  good  angel  brandifliing  the 
fvvord  of  God.    To  blend  fuch  fiditious  perfonages 
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in  the  fame  aftion  with  mottals,  nlakes  *  bad  figuue  •» 
at  any  rate  ;  and  is  intolerable  in  a  hillory  fo  recent  ^ 
as  that  of  Henry  IV.    But  perfedtion  is  not  the  lot  of 
man, 

•  But  perhaps  the  moft  fuccefsful  weapon  that  can  be 
employed  upon  this  fubjeft  is  ridicule.  Addifon  has 
applied  this  in  an  elegant  manner:  *'  Whereas  the 
time  of  a  general  peace  is,  in  all  appearance,  drawing 
near ;  being  informed  that  there  are  feveral  ingenious 
perfons  who  intend  to  fhow  their  talents  on  fo  happy 
an  occafion,  and  being  willing,  as  much  as  in  rne  hes, 
to  prevent  that  effofion  of  nonfeafe  which  we  have  good 
caufe  to  apprehend ;  I  do  hereby  ftriftly  require  ever)- 
perfon  who  fhall  write  on  this  fubjeft,  to  remember 
that  he  is  a  Chriftian,  and  not  to  facrifice  his  cate- 
chifm  to  his  poetryi  In  order  to  it,  I  do  expeft  of 
him,  in  the  firft  place,  to  make  his  own  poem,  with- 
out depending  upon  Phoebus  for  any  part  of  it,  or  call- 
ing out  for  aid  upon  any  of  the  Mufes  by  name.  I  dp 
likewife  pofkively  forbid  the  fending  qf  Mercury  witb 
any  particular  meffage  or  difpatch relating  to  the  peace; 
and  fhall  by  no  means  fufFer  Minerva  tg  take  upon  her 
the  fhape  of  any  plenipotentiary  concerned  in  this  great 
work.  I  do  further  declare,  that  I  fhall  not  allow  the 
Deflinies  to  have  had  a  hand  in  the  deaths  of  the 
feveral  thoufands  who  have  been  flain  in  the  late  war ; 
being  of  opinion  that  all  fuch  deaths  may  be  well  ac- 
counted for  by  the  Chriftian  fyftem  of  powder  and  ball. 
I  do  therefore  ftridly  forbid  the  Fates  to  cut  the  thread 
of  man's  life  upon  any  pretence  whatfoever,  unlefs  it 
be  for  the  fake  of  rhyme.  And  whereas  I  have  good 
reafon  to  fear,  that  Neptune  will  have  a  great  deal  of 
bufmefs  on  his  hands  in  feveral  poems  which  we  may 
now  fuppofe  arc  upon  the  anvil,  I  do  alfo  prohibit  his 
appearance,  unlefs  it  be  done  in  metaphor,  fimile,  or 
-any  very  fhort  alluiion ;  and  that  even  here  he  may  not 
be  permitted  to  enter,  but  vcith  great  caution  and  cir- 
cumfpeition.  I  defire  that  the  fame  rule  may  be  ex- 
tended to  his  whole  fraternity  of.  Heathen  gods  ;  it  be- 
ing my  defign  to  condemn  eveiy  poem  to  the  flames 
in  which  Jupiter  thunders,  or  exercifes  any  other  a£t 
of  authority  which  does,  not  belong-  to  him.  In  fhort, 
I  expe£t  that  no  Pagan  agent  fliall  be  introduced,  or 
any  fa£t  related  which  a  man  cannot  give  credit  to  with 
a  good  confcicnce.  Provided  always,  that  nothing  here- 
in contained  fhall  extend,  or  be  conftrued  to  extend, 
to  feveral  of  the  female  poets  in  this  nation,  who  fhall 
Hill  be  left  in  full  poffeflion  of  their  gods  and  goddefies, 
in  the  fame  manner  as  if  this  paper  had  never  been  writ- 
ten."   SpeCt.  m  523. 

The  mai-vellous  is  indeed  fo  much  promoted  by  ma- 
chinery, that  it  is  not  wonderful  to  find  it  embraced  by 
the  bulk  of  writers,  and  perhaps  of  readers.  If  in- 
dulged at  all,  it  is  geneially  indulged  to  excefs.  Ho- 
mer introduceth  his  deities  with  no  greater  ceremony 
than  his  mortals  ;  and  Virgil  has  itill  lefs  moderation  : 
a  pilot  fpent  with  watching  cannot  fall  afleep  and  drop 
into  the  lea  by  natural  means  :  one  bed  cannot  receive 
the  two  lovers  ^neas  and  Dido,  without  the  immediate 
interpofition  of  fuperior  powers.  The  ridiculous  in  fuch 
fidtions  muft  appear  even  through  the  thickeft  veil  of- 
gravity  and  folemnity. 

Angels  and  devils  ferve  equally  with  Heathen  deities 
as  materials  for  figurative  language  ;  perhaps  better 
among  Chrillians,  becaule  we  believe  in  them,  and  n"Qt 
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in  Heathen  deities.  But  every  one  is  fenfible,  as  well 
as  Boilcau,  that  the  invifible  powers  in  our  creed  make 
a  much  worfc  figure  as  aAors  in  a  modern  poem  than  the 
inviiible  powers  in  the  Heathen  creed  did  in  ancient 
poems  ;  the  caufe  of  which  is  not  far  to  feek.  The 
Heathen  deities,  in  the  opinion  of  their  votaries,  were 
beings  elevated  one  ilep  only  above  mankind,  fubjeil  to 
the  fame  paffions,"  and  direfted  by  the  fame  motives  ; 
therefore  not  altogether  improper  to  nllx  with  men  in 
an  important  action.  In  our  creed,'  fuperior  beings 
are  placed  at  fuch  a  mighty  diftance  from  us,  and  are  of 
a  nature  fo  different,  that  with  no  propriety  caa  we  ap- 
pear with  them  upon  the  fame  llage :  man,  a  creature 
much  inferior,  lofes  all  dignity  in  the  comparifon. 

There  can  be  no  doubt  tliat  an  hiftorical  poem  admits 
the  embellifhment  of  allegory  as  well  as  of  metaphor, 
fimile,  or  other  figure.  Moral  truth,  in  particular,  is 
finely  illnftrated  in  the  allegorical  manner  :  it  amufes  the 
fancy  to  find  abftrail  tersr.s,  by  a  fort  of  magic,  meta- 
morphofed  into  aftive  beings ;  and  it  is  delightful  to 
trace  a  general  prcopofition  in  a  pi<Si:ured  event.  But 
allegorical  beings  Ihould  be  confined  within  their  own 
fphere,  and  never  be  admitted  to  mix  in  the  principal 
aftlon,  nor  to  co-operate  in  retarding  or  advancing  the 
cataftrophe ;  which  would  have  a  itlU  worfe  effeft  than 
invifible  powers :  for  the  impreffion  of  real  exiftence, 
eiTential  to  an  epic  poem,  is  inconfiftent  with  that  figu- 
rative exiftence  which  is  effential  to  an  allegory ;  and 
therefore  no  method  can  more  effeftually  prevent  the 
impi-elTion  of  reality  than,  the  introduftion  of  allegorical 
beings  co-operating  with  thofe  whom  we  conceive  to 
be  really  exifting.  The  love-eplfode  in  the  Henrlade 
(canto  9.),  InfufFerable  by  the  difcordant  mixture  of  al- 
legory with  real  life,  is  copied  from  that  of  Rinaldo  and 
Armlda  in  the  GierufaJemme  Liierata, -which  hath  no  merit 
to  intitle  it  to  be-copled.  An  allegorical  objeft,  fuch 
as  Fame  in  the  jEneid,  and  the  Temple  of  Love  in  the 
Henriade,  may  find  place  in  a  defcription  :  but  to  in^ 
troduce  Difcoi-d  as  a  real  perfonage,  imploring  the  af- 
fiftance  of  Love  as  another  real  perfonage,  to  enervate 
the  courage  of  the  hero,  is  making  thefe  figurative  beings 
a£t  beyond  their  fphere,  and  creating  a  ftrange  jumble 
of  truth  and  fiftlon.  The  allegory  of  Sin  and  Death 
in  the  Paradlfe  Loft  is  polTibly  not  generally  reliftied, 
though  it  is  not  entirely  of  the  fame  nature  with  what 
we  have  been  condemning  ;  in  a  work  comprehending 
the  atchlevements  of  fuperior  beings  there  is  more  room 
for  fancy  than  where  it  is  confined  to  human  aftions. 

What  is  the  true  notion  of  an  epifode  ?  or  how  is  it 
to  be  diftinguifhed  from  the  principal  aftlon  ?  Every 
incident  that  promotes  or  retards  the  cataftrophe  muft 
be  part  of  the  principal  aftion.  Tlils  clears  the  nature 
of  an  epifode  ;  which  may  be  defined,  *'  An  incident 
connefted  with  the  principal  aAIon,  but  contributing 
.neither  to  advance  nor  retard  it."  The  defcent  of 
JEneas  into  hell  does  not  advance  nor  retard  the  cata- 
ftrophe, and  therefore  is  an  epifode.  The  ftory  of  Nifus 
and  Euryalus,  producing  an  alteration  in  the  affairs  of 
the  contending  parties,  is  a  part  of  the  principal  aftion.. 
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The  family-fcene  in  the  fixth  book  of  the  Iliad  Id  of  the  9^ 
fame  nature  ;  for  by  Heftor's  retiring  from  the  field  of  Epopee. 
battle  to  vlfit  his  wife,  the  Grecians  liad  opportunity  * 
to  breathe,  and  even  to  turn  upon  the  Trojans.  Tlie 
unavoidable  effeft  of  an  epifode  according  to  this  defi- 
nition muft  be,  to  break  the  unity  of  aftlon  ;  and  there- 
fore it  ought  never  to  be  indulged  unlefs  to  unbend  the 
mind  after  the  fatigue  of  a  long  narration.  An  epifode,  What  con- 
when  fuch  is  its  purpofe,  recuires  the  following  condl-*^""'^*  ^ 
tlons  :  it  ought  to  be  well  connefted  with  the  prlr.cipal^°^^^^f^" 
aftion  ;  It  ought  to  be  lively  and  Interefting  ;  it  ought 
to  be  ftiort ;  and  a  time  ought  to  be  chofen  when  the 
principal  aftion  relents  (e). 

In  the  following  beautiful  epifode,  which  clofcs  t\it 
fecond  book  of  Fingal,  all  thefe  conditions  are  united. 

"  Comal  was  a  fon  of  Albion  ;  the  chief  of  an  hun- 
dred hills.  His  deer  drunk  of  a  thoufand  ftreams ;  ancj 
a  thoufand  rocks  replied  to  the  voice  of  his  dogs.  His 
face  was  the  miidnv.fs  of  youth  ;  but  his  hand  the  death 
of  heroes.  One  was  his  love,  and  fair  was,  fhe  !  the 
daughter  of  mighty  Conloch.  She  appeared  like  a  fun- 
beam  among  women,  and  hpr  hair  was  like  the  wing  of 
the  raven.  Her  foul  was  fixed  on  Com^d,  and  fhe  was 
his  companion  in  the  chace.  Often  met  their  eyes  of 
love,  and  happy  were  their  words  in  fecret.  But 
Gormal  loved  the  maid,  the  chief  of  gloomy  Ardven. 
He  watched  her  lone  fteps  on  the  heath,  the  foe  of  un- 
happy Comal. 

*'  One  day,  tired  of  tlie  chace,  when  the  mift  had 
concealed  their  friends,  Comal  and  the  daughter  of 
Conloch  met  in  the  cave  of  Ronan.  It  was  the  wonted 
liaunt  of  Comal.  Its  fides  were  hung  with  his  arms  ;  a 
hundred  fhlelds  of  thongs  were  there,  a  hundred  helms 
of  founding  fteel.  Reft  here,  fald  he,  my  love  Galvlna, 
thou  light  of  the  cave  of  Ronan :  a  deer  appears  on 
Mora's  brow ;  I  go,  but  foon  will  return.  I  fear,  faid 
fhe,  dark  Gormal  my  foe  :  I  will  reft  here  ;  but  foon 
return,  my  love. 

"  He  went  to  the  deer  of  Mora.  The  daughter  of 
Conloch,  to  try  his  lovt,  clothed  her  white  iide  v/itli 
his  armour,  and  ftrode  from  the  cave  of  Ronan.  Think- 
ing her  his  foe,  his  heart  beat  high,  and  his  colour 
changed.  He  drew  the  bow  :  the  arrow  flew  :  Galvlna 
fell  in  blood;  He  ran  to  the  cave  with  hafty  fteps,  and 
called  the  daughter  of  Conloch.    Where  art  thou,  my 

love  i  but  no.  anfwer.  He  marked,  at  length,  her 

heaving  heart  beating  agalnft  the  mortal  arrow.  O 
Conloch's  daughter,  is  it  thou! — he  funk  upon  her 
breaft. 

"  The  hunters  found  the  haplefs  pair.  Many  and 
filent  were  his  fieps  round  the  dark,  dwellings  of  his 
love.  The  fleet  of  the  ocean  came  :  he  fought,  and  the 
ftrangers  fell :  he  fearched  for  death  over  the  field  ;  but 
who  could  kill  the  mighty  Comial  ?  Throwing  away  his 
ftileld,  an  arrow  found  his  manly  breaft.  He  fleeps  with 
his  Galvlna  :  their  green  tombs  are  feen  by  the  manner 
when  he  bounds  on  the  waves  of  the  north." 

Next,  upon  the  pecuUarities.of  a  dramatic  poem.  Ani 

the 


(  E )  Homer's  defcription  of  the  fliield  of  Achilles  is  properly  introduced  at  a  time  when  the  adlion  releiTts,  and 
tlK:  reader  can  bear  an  interruption.  But  the  author  of  Telemachus  defcribes  the  fhleld  of  that  young  hero  in. 
tLe  heat  of  battle    a  very  improper  time  for  an  interruption,. 


1 


20?) 


O     E     T     R  Y. 


Par 


Of  the  thie'  firft  we  rtiall  mention  is  a"  double  plot !  one  of  vvhicll 
ij  '^^"^^  refemble  an  epifode  in  an  epic  poem  ;  for  it  would 

diftradl  the  fpeftatorj  inftcad  of  enteitaining  him,  if  he 
Double  plot  were  forced  to  attend  at  the  fame  time  to  two  capital 
in  a  drama  plots  equally  interefting.  And  even  fuppofmg  it  an 
lu'xefsful  ""^^'■"P^°^  ^"  epifode,  it  feldom  hath  a  good  effeft 
in  tragedy,  of  which  fmiplicity  is  a  chief  property  ;  for 
an  interefting  fubjeft  that  engages  our  affeftions,  occu- 
pies our  whole  attention,  and  leaves  no  room  for  any  fe- 
parate  concern.  Variety  is  more  tolerable  in  comedy; 
which  pretends  only  to  amufe,  ■without  totally  occupy- 
ing  the  mind.  But  even  there,  to  make  a  double  plot 
agreeable,  is  no  flight  effort  of  art  :  the  under-plot 
ought  not  to  vary  greatly  in  its  tone  from  the  principal ; 
for  difcordant  emotions  are  unpleafant  when  jumbled 
together ;  which,  by  the  way,  is  an  infuperable  ob- 
jeftion  to  tragi-comedy.  Upon  that  account  the  Pro- 
vok'd  Hufband  deferves  cenfure  ;  all  the  fcenes  that 
bring  the  family  of  the  Wrongheads  into  aftion,  being 
ludicrous  and  farcical,  are  in  a  very  different  tone  from 
the  principal  fcenes,  difplayiiig  fevere  and  bitter  expo- 
Ihilatlons  between  Lord  Tovvnley  and  his  lady.  The 
fame  dbjeftion  touches  not  the  double  plot  of  the  Care- 
lefs  Hufband  ;  the  different  fubje£ls  being  fweetly  con- 
nefted,  and  having  only  fo  much  variety  as  to  refemble 
•  Shades  of  colours  harmonloufly  mixed.  But  this  is  not 
all.  Tlie  under-plot  ought  to  be  connefted  with  that 
which  is  principal,  fo  much  at  leaft  as  to  employ  the 
fame  perfons :  the  under-plot  ought  to  occupy  the  in- 
tervals or  paufes  of  the  principal  a£lion  ;  and  both  ought 
to  be  concluded  together.  This  is  the  cafe  of  the 
Merry  Wives  of  Windfor. 
"Violent  ac-  Violent  aftion  ought  never  to  be  i-eprefented  on  the 
tion^ought  ftage.  While  the  dialogue  goes  on,  a  thoufand  parti- 
culars concur  to  delude  us  into  an  impreffion  of  reality  ; 
genuine  fentiments,  paffionate  language,  and  perfuafive 
gefture  :  the  fpeftator,  once  engaged,  is  willing  to  be 
deceived,  lofes  fight  of  himfelf,  and  without  fcruple 
enjoys  the  fpeftacle  as  a  reality.  From  this  abfent 
ftate  he  is  roufed  by  violent  a6iion  ;  he  wakes  as  from 
a  pleafing  dream  ;  and,  gathering  his  fenfes  about  him, 
finds  all  to  be  a  fiftlon.  Horace  delivers  the  fame  rule ; 
and  founds  it  upon  the  fame  reafon : 

Ne  pueros  coram  populo  Medea  trucidet ; 
Aut  humana  palam  coquat  exta  nefariua  Atreus ; 
Aut  in  avem  Prognc  vertatur,  Cadmus  in  anguem : 
Quodcumque  oftendis  mihi  fic,  incredulus  odi* 

The  French  critics  join  with  Horace  in  excluding  blood 
from  the  ftage  ;  but  overlooking  the  moft  fubftantlal 
obje6lion,  they  urge  only  that  it  is  barbarous  and  lock- 
ing to  a  polite  audience.  The  Greeks  had  no  notion 
of  fuch  delicacy,  or  rather  effiminacy  ;  witnefs  the  mur- 
der of  Clytemneftra  by  her  fon  Oreftes,  pafling  behind 
the  fcene,  as  reprefented  by  Soplioclcs :  her  voice  is 
heard  caUing  out  for  mercy,  bitter  expoftulations  on  his 
part,  loud  flirieks  upon  her  being  ftabbed,  and  then  a 
deep  filence.  An  appeal  may  be  made  to  eveiy  perfon 
of  feeling,  whether  this  fcene  be  not  more  horrible  than 
if  the  deed  had  been  committed  in.fight  of  the  fpedla- 
tors  upon  afudden  guft  of  paflioii.  If  Corneiile,  in  re- 
prefentlng  the  affair  betv/een  Horatius  and  his  filler, 
upon  which  the  murder  enfucs  behind  the  fcene,  had  no 
other  view  but  to  remove  from  the  fpeftators  a  fhocking 
aftio^^llrc  was  guilty  of  a  capital  raiftake  :  far  murder 


not  to  be 
repreftnt 


in  cold  blood,  which  in  fome  tneafure  was  the  cafe  as 
reprefented,  is  more  fhocking  to  a  polite  audience,  even  ' 
where  the  conclufive  ftab  is  not  feen,  than  the  fame  aft 
performed  in  their  prefence  by  violent  and  unjn-cmcdita- 
ted  paffion,  as  fuddenly  repented  of  as  committed.  Ad- 
dlfon's  obfei-vation  is  juft  f ,  That  no  part  of  this  inci- f 
dent  ought  to  have  been  reprefented,  but  referved  for  N°  4, 
a  narrative,  with  every  alleviating  circumftance  in  fa- 
vour of  the  hero. 

A  few  words  upon  the  dialogne»  which  ought  to  be  The 
fo  condufled  as  to  be  a  true  rcprefentation  of  nature,  coudi 
We  talk  not  here  of  the  fentiments  nor  of  the  language 
(which  are  treated  elfewhere)  ;  but  of  what  properly 
belongs  to  dialogue-writing  5  where  every  fingle  fpeech, 
fhort  or  long,  ought  to  arife  from  what  is  faid  by  the 
former  fpeaker,  and  furnifh  matter  for  what  comes  after 
till  the  end  of  tire  fcene.  In  this  view,  all  the  fpeeches 
from  fii-fl  to  lail  reprefent  fo  many  links  of  one  regular" 
chain.  No  author,  ancient  or  modern,  poffeffes  the  art 
of  dialogue  equal  to  Shakefpeare.  Diyden,  in  that  par- 
ticular, may  juftly  be  placed  as  his  oppofite.  He  fre- 
quently introduces  three  or  four  perfons  fpeaking  upon 
the  fame  fubjeft,  each  throwing  out  his  own  notions 
feparately,  without  regarding  wJiat  is  faid  by  the  refl : 
take  for.  an  example  the  firil  fcene  of  Aurenzebe.  Some- 
times he  makes  a  number  club  in  relating  an  event,  not 
to  a  fh-anger,  fiippofed  ignorant  of  it,  but  to  one  another, 
for  the  fake  merely~of  fpeaking  :  of  which  notable  fort 
of  dialogue  we  have  a  fpecimen  in  the  firfl  fcene  of  the 
■firft  part  of  the  Conqueft  of  Granada.  In  the  fecond 
part  of  the  fame  tragedy,  fcene  fecond,  the  King,  Abe- 
namar,  and  Zulema,  make  their  feparate  obfervations, 
like  fo  many  foliloquies,  upon  the  fluftuating  temper  of 
the  mob  :  a  dialogue  fo  uncouth  puts  one  in  mind  of  two 
fhepherds  in  a  pafloral  excited  by  a  prize  to  pronounce 
verfes  alternately,  each  in  praife  of  his  own  miflrefs. 

This  manner  of  dialogue-writing,  befide  an  unnatural 
air,  has  another  bad  effeft :  it  flays  the  courfe  of  the 
aftion,  becaufe  it  is  not  productive  of  any  confequence. 
In  Congreve's  comedies,  the  aftion  is  often  fufpended 
to  make  way  for  a  play  of  wit. 

No  fault  is  more  common  among  writers  than  to  pro-* 
long  a  fpeech  after  the  impatience  of  the  perfon  to  whom 
it  is  addreffed  ought  to  prompt  him  or  her  to  break  in. 
Confider  only  how  the  impatient  aftor  is  to  behave  in 
the  mean  time.  To  exprefs  his  impatience  in  violent 
aftion  without  interrupting  would  be  Unnatural ;  and  yet 
to  diffemble  his  impatience,  bya|)pearing  cool  where  he 
ought  to  be  highly  inflamed,  woidd  be  no  lefs  fo. 

Rhyme  being  unnatural  and  difguftfdl  in  dialogue,  is 
happily  baniflied  from  our  theatre  :  the  only  wonder  is 
that  it  ever  found  admittance,  efpecially  among  a  people 
accuflomed  to  'the  more  manly  freedom  of  Shakefpeare's 
dialogue.  By  banifhing  rhyme,  we  have  gained  fo  m\ich 
as  never  once  to  dream  that  there  can  be  any  farther 
improvement.  And  y-Ct,  however  fuitable  blank  vcrfe 
may  be  to  elevated  charafters  and  warm  pafTions,  it  mufl 
appear  improper  and  affefted  in  the  mouths  of  the  lower 
fort.  Wliy  then  fhould  it  be  a  ruk'.  That  every  fcene 
in  tragedy  mull  be  in  blank  verfe  ?  Shakefpeare,  with 
great  judgment,  has  followed  a  different  rule ;  which  is, 
to  intermix  prefe  with  verfc,  and  only  to  employ  the  latter 
where  it  is  required  by  the  importance  or  dignity  of  the 
fubjedl.  Familiar  thouglits  and  ordinaiy  fafts  ought 
to  be  expreffed  in  ..plain  language  :  to  hear,  for  Cixample, 
S  a 
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a  footman  deliVei"  a  fimple  meflage  in  blank  verfe  muft 
appear  ridiculous  to  every  one  who  is  not  biaffed  by 
cuftom.  In  (liort,  that  variety  of  charafters  and  of 
fituations,  which  is  the  life  of  a  play,  requires  not 
only  a  fuitable  variety  in  the  fentiments,  but  alfo  in 
the  diftion. 

§  3.   Tie  Three  Unities. 

When  we  confider  the  chain  of  caufes  and  effefts  in 
the  material  world,  independent  of  purpofe,  defign,  or 
thought,  we  find  a  number  of  incidents  in  fucceflion, 
without  beginning,  middle,  or  end :  every  thing  that 
happens  is  both  a  caufe  and  an  effe(?t ;  being  the  effeft 
of  what  goes  before,  and  the  caufe  of  what  follows  :  one 
incident  may  affeft  us  more,  another  lefs ;  but  all  of 
them  are  links  in  the  univerfal  chain :  the  mind,  in 
viewing  thefe  incidents,  cannot  reft  or  fettle  ultimately 
upon  any  one  ;  but  is  carried  along  in  the  train  with- 
out any  clofe. 

the  But  when  the  intelledlual  world  is  taken  under  view, 
in  conjunftion  with  the  material,  the  fcene  is  varied. 
Man  afts  with  dehberation,  will,  and  choice :  he  aims 
at  fome  end  ;  glory,  for  example,  or  riches,  or  conqueft, 
the  procuring  happinefs  to  individuals,  or  to  his  country 
in  general :  he  propofes  means,  and  lays  plans  to  attain 
the  end  propofed.  Here  are  a  number  of  fadts  or  inci- 
dents leading  to  the  end  in  view,  the  whole  compofing 
one  chain  by  the  relation  of  caufe  and  effedt.  In  running 
over  a  feries  of  fuch  fafts  or  incidents,  we  cannot  reft 
upon  any  one ;  becaufe  they  are  prefented  "to  us  as 
means  only,  leading  to  fome  end  :  but  we  reft  with  fa- 
tisfaclion  upon  the  end  or  ultimate  event ;  becaufe  there 
the  purpofe  or  aim  of  the  chief  perfon  or  perfons  is  ac- 
compHfhed.  This  indicates  the  beginning,  the  middle, 
and  the  end,  of  what  Ariftotle  calls  an  entire  adion  *. 
The  ftory  naturally  begins  with  defcribing  thofe  circum- 
ftances  which  move  the  perfon  who  a6ls  the  principal 
part  to  form  a  plan,  in  order  to  compafs  fome  defired 
event ;  the  profecution  of  that  plan,  and  the  obftruAions, 
carry  the  reader  into  the  heat  of  adlion  ;  the  middle  is 
properly  where  the  a£lion  is  the  moft  involved ;  and  the 
end  is  where  the  event  is  brought  about,  and  the  plan 
accompliflied. 

We  have  given  the  foregoing  example  of  a  plan 
erowned  with  fuccefs,  becaufe  it  affords  the  cleareft  con- 
ception of  a  beginning,  a  middle,  and  an  end,  in  which 
confifts  unity  of  a&ion ;  and  indeed  ftrifter  unity  can- 
not be  imagined  than  in  that  cafe.  But  an  adtion  may 
have  unity,  or  a  beginning,  middle,  and  end,  without 
fo  intimate  a  relation  of  parts  ;  as  where  the  cataftrophe 
is  different  from  what  is  intended  or  defired,  which 
frequently  happens  in  our  beft  tragedies.  In  the  ^Eneid, 
the  hero,  after  many  obftruftions,  makes  his  plan  ef- 
feftual.  The  Iliad  is  formed  upon  a  different  model : 
it  begins  with  the  quarrel  between  Achilles  and  Aga- 
memnon ;  goes  on  to  defcribe  the  feveral  effects  produced 
by  that  caufe  ;  and  ends  in  a  reconciliation.  Here  Is 
unity  of  adion,  no  doubt,  a  beginning,  a  middle,  and 
an  end ;  but  inferior  to  that  of  the  ^neid,  which  will 
thus  appear.  The  mind  hath  a  propenfity  to  go  for- 
ward In  the  chain  of  hiftory  ;  it  keeps  always  in  view 
the  expefted  event ;  and  when  the  incidents  or  under- 
parts  are  coimefted  by  their  relation  to  the  event,  the 
mind  run^  fweetly  and  eafily  along  them.  This  plea- 
fare  we  have  in  the  iEneid.  It  is  not  altogether  lo 
Vol. XV.  Parti. 
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pleafant  to  conneft,  as  in  the  Iliad,  effefts  by  tkeir  The  three 

common  caufe  ;  for  fuch  connexion  forces  the  mind  to 

a  continual  retrofpeft :  looking  backward  is  like  walk- 

ing  backward.  jqj 

If  unity  of  aftion  be  a  capital  beauty  in  fable  Imita-  Unity  o£ 
tive  of  human  affairs,  a  plurality  of  unconnedled  fables  * 
muft  be  a  capital  deformity.    For  the  fake  of  variety,  f 
we  indulge  an  under-plot  that  is  connedted  with  the"' 
principal :  but  two  unconnedted  events  are  extremely  un- 
pleafant,  even  where  the  fame  adtors  are  engaged  in 
both.  Arlofto  is  quite  licentious  in  that  particular :  he 
carries  on  at  the  fame  time  a  plurality  of  unconnedled 
ftories.    His  only  excufe  Is,  that  his  plan  Is  perfeftly 
well  adjufted  to  his  fubjeft ;  for  every  thing  in  the 
Orlando  Furiofo  is  wild  and  extravagant. 

Though  to  ftate  fadts  in  the  order  of  time  Ls  natural, 
yet  that  order  may  be  varied  for  the  fake  of  confpicuous 
beauties.  If,  for  example,  a  noted  ftory,  cold  and 
fimple  in  its  fii-ft  movements,  be  made  the  fubjedt  of  an 
epic  poem,  the  reader  may  be  hurried  into  the  heat  of 
adtlon ;  referving  the  preliminaries  for  a  converfation- 
plece,  if  thought  neceffary :  and  that  method,  at  the 
fame  time,  hath  a  peculiar  beauty  from  being  dramatic. 
But  a  privilege  that  deviates  from  nature  ought  to  be 
fparlngly  indulged ;  and  yet  romance-writers  make  no 
difficulty  of  prefenting  to  the  reader,  without  the  leaft 
preparation,  unknown  perfons  engaged  in  fome  arduous 
adventure  equally  unknown.  In  Caffandra,  two  per- 
fonages,  who  afterwards  are  difcovered  to  be  the  heroes 
of  the  fable,  ftart  up  completely  armed  upon  the  banks 
of  the  Euphrates,  and  engage  in  a  fingle  combat. 

A  play  analyfed  Is  a  chain  of  connedled  fadls,  of 
which  each  fcene  makes  a  link.  Each  fcene,  accord- 
ingly, ought  to  produce  fome  incident  relative  to  the 
cataftrophe  or  ultimate  event,  by  advancing  or  retard- 
ing it.  A  fcene  that  produceth  no  incident,  and  for 
that  reafon  may  be  termed  barren^  ought  not  to  be  in- 
dulged, becaufe  It  breaks  the  unity  of  adlion  :  a  barren 
fcene  can  never  be  intitled  to  a  place,  becaufe  the  chain 
is  complete  without  it.  In  the  Old  Bachelor,  the 
3d  fcene  of  adt  2.  and  all  that  follow  to  the  end  of  that 
adt,  are  mere  converfatlon-pleces,  produdlive  of  no  con- 
fequence.  The  loth  and  nth  fcenes,  adl  3.  Double 
Dealer,  and  the  loth,  nth,  12th,  13th,  and  x 4th  fcenes, 
adl  I.  Love  for  Love,  are  of  the  fame  kind.  Neither 
is  The  Way  of  the  World  entirely  gulltlefs  of  fuch  fcenes. 
It  will  be  no  juftificatlon  that  they  help  to  difplay  cha- 
radlers :  it  were  better,  like  Dryden  in  his  dramatis 
perfonaf  to  defcribe  charadters  beforehand,  vvhich  would 
not  break  the  chain  of  adlion.  But  a  writer  of  genius 
has  no  occafion  for  fuch  artifice  :  he  can  difplay  the 
charadlers  of  his  perfonages  much  more  to  the  life  in 
fentiment  and  adlion.  How  fuccefsfully  Is  this  done  by 
Shakefpeare  !  in  whofe  works  there  is  not  to  be  found 
a  fingle  barren  fcene. 

Upon  the  whole,  it  appears,  that  all  the  fadls  in  an 
hlftorical  fable  ought  to  have  a  mutual  connedlion,  by 
their  common  relation  to  the  grand  event  or  cataftrophe. 
And  this  relation,  in  which  the  unity  of  adlion  confifts, 
is  equally  effential  to  epic  and  dramatic  compofitions. 

How  far  the  unities  of  time  and  of  place  are  effential,  virhether 
is  a  queftlon  of  greater  Intricacy.    Thefe  unities  were  unity  ol 
ftrldlly  obferved  in  the  Greek  and  Roman  theatres  ;  andtinie  and 
they  are  Inculcated  by  the  French  and  Enghfli  critics ^^pK*^^.  ^ 
as  effential  to  eveiy  dramatic  compofition.    In  theory*^ 
D  d  thefe 
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Tr  e  three  tliciv  unities  are  alfo  acknowledged  by  our  bell  poets, 
^  Unities,  jj^o^g]^  their  praftice  feldom  con-efponds  :  they  are  often 
*  forced  to  take  liberties,  which  they  pretend  not  to  juili- 
fy,  againft  the  praftice  of  the  Greeks  and  Romans,  and 
againil  the  folemn  decifion  of  their  own  countrymen. 
But  in.  tlie  courfe  of  this  inquiry  it  will  be  made  evident, 
that  in  this  article  we  are  under  no  necefiity  to  copy 
the  ancients;  and  that  our  critics  are  guilty  of  a  miilake, 
in  admitting  no  greater  latitude  of  place  and  time  than 
was  admitted  in  Greece  and  Rome. 

Indeed  the  unities  of  place  and  time  are  not,  by  the 
molt  rigid  critics,  required  in  a  narrative  poem.  In 
fuch  compontion,  if  it  pretend  to  copy  nature,  thefe 
unities  would  be  abfurd ;  becaufe  real  events  are  feldom 
confined  within  narrow  limits  either  of  place  or  of  time  : 
and  yet  we  can  follow  hlftory,  or  an  hiftorical  fable, 
through  all  its  changes,  with  the  greateft  facility  :  we 
never  once  think  of  meafuring  the  real  time  by  what  is 
taken  in  reading;  nor  of  forming  any  connexion  between 
the  place  of  atlion  and  that  which  we  occupy. 

We  are  aware,  that  the  drama  differs  fo  far  from  the 
epic  as  to  admit  different  rules.  It  will  be.  obferved, 
*'  That  an  hiftorical  fable,  intended  for  reading  folely, 
is  under  no  limitation  of  time  or  of  place  more  than  a 
genuine  hlftory  ;  but  that  a  dramatic  compofition  cannot 
be  accurately  reprefented  unlefs  it  be  limited,  as  its  re-' 
prefentation  is,  to  one  place  and  to  a  few  hours;  and 
therefore  that  no  fable  can  be  admitted  but  what  has  thefe 
properties,  becaufe  it  would  be  abfurd  to  compofe  a  piece 
for  reprefcntatlon  that  cannot  be  juftly  reprefented." 
This  argument  has  at  leaft  a  plaufible  appearance  ;  and 
yet  one  is  apt  to  fufpedl  fome  fallacy,  confidering  that 
no  critic,  however  ftrift,  has  ventured  to  confine  the 
unities  of  place  and  of  time  within  fo  narrow  bounds. 

A  view  of  the  Grecian  drama,  compared  with  our 
own,  may  perhaps  relieve  us  from  this  dilemma  :  If  they 
be  differently  conftru6led,  as  fliall  be  made  evident,  It  is 
poffible  that  the  foregoing  reafoning  may  not  be  equally 
applicable  to  both. 
They^were  -^^^  authors  agree,  that  tragedy  in  Greece  was  deri- 
cffential  lo  ved  from  the  hymns  In  praife  of  Bacchus,  which  were 
the  Greek  fung  In  parts  by  a  chorus.  Thefpis,  to  relieve  the  fing- 
drama,  but  g^g^  ^j^^j  f^^  the  fake  of  variety,  introduced  one  aftor, 
whofc  province  it  was  to  explain  hlftorlcally  the  fubjeft 
of  tlie  fong,  and  who  occafionally  reprefented  one  or 
other  perfonage.  Efchylus,  introducing  a  fecond  aftor, 
formed  the  dialogue  ;  by  which  the  performance  be- 
came dramatic ;  and  the  aftors  were  multiplied  when 
the  fubjcft  reprefented  made  It  neceflary.  But  ftlll  the 
chorus,  which  gave  a  beginning  to  tragedy,  was  confi- 
dered  as  an  effentlal  part.  The  firft  fcene,  generally, 
unfolds  the  preliminary  circumftances  that  lead  to  the 
grand  event ;  and  this  fcene  is  by  Ariftotle  termed  the 
prologue.  In  the  fecond  fcene,  where  the  adllon  pro- 
perly begins,  the  chorus  is  Introduced,  which,  as  origi- 
nally, continues  upon  the  ftage  during  the  whole  per- 
formance :  the  chorus  frequently  makes  one  in  the  dia- 
logue ;  and  when  the  dialogue  happens  to  be  fufpended, 
the  chorus,  during  the  Interval,  Is  employed  in  finging. 
Sophocles  adheres  to  this  plan  rellgioufly.  Euripides  is 
not  altogether  fo  corredl.  In  fome  of  his  pieces  it  be- 
comes necefiary  to  remove  the  chorus  for  a  little  time  : 
but  when  that  unufual  ftep  is  rif]<ed,  matters  are  fo  or- 
dered as  not  to  Inten-upt  the  reprefentation :  the  chorus 
sever  leave  the  ftage  of  their  own  accord,  but  aJ:  the 
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command  of  fome  principal  perfonage,  who  conftantly  Tlie 
waits  their  return, 

Thus  the  Grecian  drama  is  a  continued  reprefentation 
without  any  Interruption  ;  a  ci-cumftance  that  merits 
attention.  A  continued  reprefentation  without  a  paufe 
affords  not  opportunity  to  vary  the  place  of  aftlon,  nor 
to  prolong  the  time  of  the  aftion  beyond  that  of  the  re- 
prefentation. To  a  reprefentation  fo  confined  in  place 
and  time,  the, foregoing  reafoning  Is  ftriftly  applicable: 
a  real  or  feigned  a£lion,  that  is  brought  to  a  conclufion 
after  confiderable  intervals  of  time  and  frequent  changes 
of  place,  cannot  accurately  be  copied  in  a  reprefenta- 
tion that  admits  no  latitude  in  either.  Hence  it  is,  that 
the  unities  of  place  and  of  time,  were,  or  ought  to  have 
been,  ftriftly  obferved  In  the  Greek  tragedies ;  which  Is 
made  neceflary  by  the  very  conftltutlon  of  their  drama, 
for  It  is  abfurd  to  compofe  a  tragedy  that  cannot  be 
juftly  reprefented.  ^ 

Modern  critics,  who  for  our  drama  pretend  to  efta-  Not  t 
bllfti  rules  founded  on  the  praftice  of  the  Greeks,  are  Frenc 
guilty  of  an  egregious  blunder.  The  unities  of  place  Englil 
and  of.  time  were  in  Greece,  as  we  fee,  a  matter  of  ne- 
cefiity, not  of  choice ;  and  it  is  eafy  to  ftiow,  that  if 
we  fubmit  to  fuch  fetters,  it  muft  be  from  choice,  not 
necefiity.  This  will  be  evident  upon  taking  a  view  of 
the  conftltutlon  of  our  drama,  w^hich  difi'ers  widely  from 
that  of  Greece  ;  whether  more  or  lefs  perfeA,  is  a  dif- 
ferent point,  to  be  handled  aftenvard.  By  dropping 
the  chorus,  opportunity  is  afforded  to  divide  the  repre- 
fentation by  interv^als  of  time,  during  which  the  ftage  is 
evacuated  and  the  fpe£lacle  fufpended.  This  qualifies 
our  drama  for  fubjefts  fpread  through  a  wide  fpace  both 
of  time  and  of  place  :  the  time  fuppofed  to  pafs  during 
the  fufpcnfion  of  the  reprefentation  is  not  meafured  by 
the  time  of  the  fufpenfion ;  and  any  place  may  be  llip, 
pofed,  as  it  Is  not  in  fight ;  by  which  means,  many  fub- 
jefts  can  juftly  be  reprefented  in  our  theatres,  that  were 
excluded  from  thofe  of  ancient  Greece.  This  doftrine 
may  be  lUuftrated,  by  comparing  a  modern  play  to  a  ftt 
of  hiftorical  pictures  ;  let  us  fuppofe  them  five  in  num- 
ber, and  the  fefemblance  will  be  complete  :  each  of  the 
piftures  refembles  an  aft  ui  one  of  our  plays:  there  muft 
neceffarily  be  the  ftridleft  unity  of  place  and  of  time  In 
each  pifture  ;  and  the  fame  neceflTity  requires  thefe  two 
unities  during  each  aft  of  a  play,  becaufe  during  an  aft 
there  is  no  interruption  in  the  fpeftacle.  Now,  when 
we  view  in  fucceflion  a  number  of  fuch  hiftorical  pic- 
tures, let  it  be,  for  example,  the  hlftory  of  Alexander  by 
Le  Brun,  we  have  no  difficulty  to  conceive,  that  months 
or  years  have  pafled  between  the  events  exhibited  in  two 
different  piftures,  though  the  interruption  is  impercep- 
tible In  palfing  our  eye  from  the  one  to  the  other ;  and 
we  have  as  little  difficulty  to  conceive  a  change  of  place, 
however  great :  in  which  view,  there  is  truly  no  diffe- 
rence between  five  afts  of  a  modern  play  and  five  fuch 
piftures.  Where  the  reprefentation  is  fufpended,  we 
can  with  the  greateft  facility  fuppofe  any  length  of  time 
or  any  change  of  place  :  the  fpeftator,  it  is  true,  may 
be  confcious,  that  the  real  time  and  place  are  not  the 
fame  with  what  are  employed  In  the  reprefentation  ; 
but  this  is  a  work  of  refleftion ;  and  by  the  fame  re- 
fleftion  he  may  alfo  be  confcious,  that  Garrick  Is  not 
King  Lear,  that  the  playhoufe  Is  not  Dover  cliffs,  nor 
the  noife  he  hears  thunder  and  lightning.  In  a  word, 
after  an  interruption  of  the  reprefentation,  it  is  not 

more 
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ree  mare  ^u'iScuIt  for  a  fpe£tstor  to  imagine  a  new  place, 
or  a  different  timsr,  than,  i\.t  the  commencement  of  the 
play,  to  imagine  himfclf  at  Rome,  or  in  a  period  of 
time  two  thoufand  years  back.  And  indeed,  it  is  abun- 
dantly ridiculous,  that  a  critic,  who  is  willing  to  hold 
candle-light  for  fun-fhine,  and  fome  painted  canvafles  for 
a  pedace  or  a  prifon,  Ihould  afFeft  fo  much  difficulty  in 
imagining  a  latitude  of  place  or  of  time  in  the  fable,  be- 
yond what  is  necefiary  in  the  reprefentation. 

There  are,  it  muft  be  acknowledged,  fome  effefts  of 
great  latitude  in  time  that  ought  never  to  be  indulged 
in  a  compolition  for  the  theatre  :  nothing  can  be  more 
abfurd,  than  at  the  clofe  to  exhibit  a  full-grown  perfon 
who  appears  a  child  at  the  beginning:  the  mind  rejefts, 
as  contrary  to  all  probability,  fuch  latitude  of  time  a:s 
is  requilite  for  a  change  fo  remarkable.  The  greateft 
change  from  phice  to  place  hath  not  altogether  the  fame 
bad  effeft  :  in  the  bulk  of  human  affairs  place  is  not  ma- 
terial ;  and  the  mind,  when  occupied  with  an  intereft- 
ing  event,  is  little  regardful  of  minute  circumilances ; 
thefe  may  be  varied  at  will,  becaufe  they  fcarce  make 
any  impreflion. 

At  the  fame  time,  it  is  not  here  meant  to  juftify  li- 
berty without  any  referve.  An  unbounded  licence  with 
relation  to  place  and  time,  is  faulty,  for  a  reafon  that 
fecms  to  have  been  overlooked,  which  is,  that  it  feldom 
fails  to  break  the  unity  of  aftion  ;  in  .the  ordinary 
courfe  of  human  affairs,  lingle  events,  fuch  as  are  fit  to 
be  reprefented  on  the  ftage,  are  confined  to  a  narrow 
fpot,  and  generally  employ  no  great  extent  of  time ; 
we  accordingly  feldom  find  Ihift  unity  of  aftion  in  a 
dramatic  compofition,  where  any  remarkable  latitude  is 
indulged  in  thefe  particulars.  It  may  even  be  admit- 
ted, that  a  compi:>rition  which  employs  but  one  place, 
and  requires  not  a  greater  length  of  time  than  is  necef- 
fary  for  the  reprefentation,  is  fo  much  the  more  perfeft; 
becaufe  the  confining  an  event  within  fo  narrow  bounds, 
contributes  to  the  unity  of  aftion,  and  alfo  prevents 
that  labour,  however  flight,  which  the  mind  muft  un- 
dergo in  imagining  freqi^ent  changes  of  place,  and  ma- 
ny intervals  of  time.  But  ftill  we  muft  infift,  that  fuch 
limitation  of  place  and  time  as  was  neceffary  in  the  Gre- 
cian drama,  is  no  rule  to  us  ;  and  therefore,  that  though 
fuch  limitation  adds  one  beauty  more  to  the  compofi- 
tion, it  is  at  beft  but  a  refinement,  which  may  juftly 
^ive  place  to  a  thoufand  beauties  more  fubftantial. 
And  we  may  add,  that  it  is  extremely  difficult,  if  not 
imprafticable,  to  contrail  \vithin  the  Grecian  limits 
any  fable  fo  fruitful  of  incidents  in  number  and  variety 
4as  to  give  full  fcope  to  the  fludluation  of  paffion. 

It  may  now  appear,  that  critics  who  put  the  unities 
of  place  and  of  time  upon  the  fame  footing  with  the 
iunity  of  aftion,  making  them  all  equally  effentlal,  have 
not  attended  to  the  nature  and  conftitution  of  the  mo- 
dern drama.  If  they  admit  an  intemipted  reprefenta- 
tion, with  which  no  writer  finds  fault,  it  is  abfurd  to 
reject  its  greateft  advantage,  that  of  reprefenting  many 
interefting  fubjefts  excluded  from  the  Grecian  ftage. 
If  there  needs  muft  be  a  reformation,  why  not  reftore 
the  ancient  chorus  and  the  ancient  continuity  of  a£tion? 
There  is  certainly  no  medium ;  for  to  admit  an  inter- 
ruption without  relaxing  from  the  ftrift  unities  of  place 
and  of  time,  is  in  effedt  to  load  us  with  all  the  incon- 
veniences of  the  ancient  drama,  and  at  the  fame  time  to 
with-hold  from  us  its  advantages. 


And  therefore  the  only  proper  queftlon  k,  Whether  The  three 
Qiir  model  be  or  be  not  a  real  improvement  ?  This  in-  ^'"^if** 
dcbi  may  fairly  be  called  in  queftion  ;  and  in  order  to  a  "'* 
comparative  trial,  fome  particulars  muft  be  premifed.  Wluther 
When  a  play  begins,  we  have  no  difiiculty  to  adjuft  ouro^^r  dram* 
imagination  to  the  fcene  of  aftion,  however  diftant  it  be  ^^e^P^^efcr. 
in  time  or  in  place  ;  becaufe  we  know  that  the  play  is  a  ^^^^ 
reprefentation  onlj.  The' cafe  is  veiy  different  after  we  Greece, 
are  engaged  :  it  is  the  perfeftion  of  reprefentation  to 
hide  itfelf,  to  impofe  on  the  fpeftator,  and  to  produce  in 
him  an  impreffion  of  reality,  as  if  he  were  fpeftator  of 
a  real  event ;  but  any  interruption  anniliiiates  that  im- 
preffion,  by  roufing  him  out  of  his  waking  dream,  and 
unhappily  reftoring  him  to  his  fenfes.    So  difficult  it  is 
to  fupport  the  impreffion  of  reality,  that  much  flighter 
interruptions  than  the  interval  between  two  a£ts  are  fuf- 
ficient  to  diflblve  the  charm :  in  the  jth  aft  of  the 
Mourning  Bru/e,  the  three  fii-ft  fcenes  are  in  a  room  of 
ftate,  the  fourth  in  a  prifon;  and  the  change  is  operated 
by  ftiifting  the  fcene,  which  is  done  in  a  trice  :  but 
however  quick  the  tranfition  may  be,  it  is  imprafticable 
to  impofe  upon  the  fpedtators  fo  as  to  make  them  con- 
ceive that  they  are  atlually  carried  from  the  palace  to 
the  prifon;  they  immediately  refleft,  that  the  palace  and 
prifon  are  imaginary,  and  that  the  whole  is  a  liftion. 

From  thefe  premifes,  one  will  naturally  be  led,  at  firft 
view,  to  pronounce  the  frequent  interruptions  in  the 
modern  drama  to  be  an  imperfeftion.  It  will  occur, 
"  That  every  interruption  muft  have  the  effe6l  to  baniih 
the  dream  of  reality,  and  with  it  to  banifli  our  concern, 
which  cannot  fubfift  while  we  are  confcious  that  all  is  a 
fi£lion  ;  and  therefore,  that  in  the  modern  drama,  fufii- 
cient  time  is  not  afforded  for  fludtuation  and  fwelling  of 
paflion,  like  what  is  afforded  in  that  of  Greece,  where 
there  is  no  interruption."  This  reafoning,  it  muft  be 
owned,  has  a  fpecious  appearance  :  but  we  muft  not  be- 
come faint-hearted  upon  the  firft  repulfe;  let  us  rally  our 
troops  for  a  fecond  engagement. 

On  the  Gi-eek  ftage,  whatever  may  have  been  the  cafe 
on  the  Roman,  the  reprefentation  was  never  interrupted, 
and  the  divifion  by  a£ls  was  totally  unknown.  The 
word  a&  never  once  occurs  in  Ariftotle's  Poetics,  in 
which  he  defines  exaftly  every  part  of  the  drama,  and 
divides  it  into  the  beginning,  the  middle,  and  the  end. 
At  certain  intervals  indeed  the  a&ors  retired  ;  but  the 
ftage  was  not  then  left  empty,  nor  the  curtain  let  fall ; 
for  the  chorus  continued  and  fung.  Neither  do  thefe 
fongs  of  the  chorus  divide  the  Greek  tragedies  into  five 
portions,  fimilar  to  our  afts ;  though  fome  of  the  com- 
mentators have  endeavoured  to  force  them  into  this  of- 
fice. But  it  is  plain,  that  the  intei-vals  at  which  the 
chorus  fung  are  extremely  unequal  and  irregular,  fuited 
to  the  occafion  and  the  fubjeft  ;  and  would  divide  the 
play  fometimes  into  three,  fometimes  into  feven  or  eight 
adts. 

As  praftice  has  now  eftabhfhed  a  different  plan  on 
the  modern  ftage,  has  divided  every  play  into  five  a6ts, 
and  made  a  total  paufe  in  the  reprefentation  at  the  end 
of  each  atft,  the  queftion  to  be  confidered  is.  Whether 
the  plan  of  the  ancient  or  of  the  modern  drama  is  beft 
qualified  for  malcing  a  deep  impreflion  on  the  mind  ? 
That  the  preference  is  due  to  the  plan  of  the  modern 
drama,  will  be  evident  from  the  following  confiderations. 
If  it  be  indeed  true,  as  the  advocates  for  the  three  uni- 
ties allege,  that  the  audience  is  deluded  into  the  belief 
D  d  2  of 
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of  tKe  reality  of  a  well-aAed  tragedy,  it  is  certain  that 
tlris  delufion  cannot  be  long  fupported ;  for  when  thg 
fpirits  are  oihaufted  by  clofe  attention,  and  by  the  agi- 
tation of  paflion,  an  uneafinefs  enfues,  which  never  fails 
to  banifh  the  waking  dream.  Now  fuppofing  the  time 
that  a  man  can  employ  with  ikx'idc  attention  without 
wandering  to  be  no  greater  than  is  requifite  for  a  fmgle 
aft  (a  fuppofition  that  cannot  be  far  from  truth),  it 
follows,  that  a  continued  reprefentation  of  longer  en- 
durance than  an  aft,  inftead  of  giving  fcope  to  fludua- 
tion  and  fwelling  of  paffion,  would  overilrain  the  at- 
tention, and  produce  a  total  abfence  of  mind.  In  this 
refpeft,  the  four  paufes  have  a  fine  elFeft  :  for  by  af- 
fording to  the  audience  a  feafonable  refpite  when  the 
impreffion  of  reality  is  gone,  and  while  nothing  material 
Is  in  agitation,  they  relieve  the  mind  from  its  fatigue  ; 
and  confequently  prevent  a  wandering  of  thought  at  the 
very  time  poffibly  of  the  moft  interefting  fcenes. 

In  one  article,  indeed,  the  Grecian  model  has  greatly 
the  advantage  :  its  chorus,  during  an  interval,  not  only 
preferves  alive  the  impreffions  made  upon  the  audience, 
but  alfo  prepares  their  hearts  finely  for  new  impreflions. 
In  our  theatres,  on  the  contrary,  the  audience,  at  the 
end  of  every  aft,  being  left  to  trifle  time  away,  lofe 
eveiy  warm  impreffion  ;  and  they  begin  the  next  aft 
eool  and  unconcerned,  as  at  the  commencement  of  the 
reprefentation.  This  is  a  grofs  malady  in  our  theatrical 
reprefentations  ;  but  a  malady  that  luckily  is  not  incu- 
rable :  to  revive  the  Grecian  chorus,  would  be  to  revive 
the  Grecian  flaveiy  of  place  and  time  ;  but  we  can  fi- 
gure a  detached  chorus  coinciding  with  a  paufe  in  the 
repi'cfentation,  as  the  ancient  chorus  did  with  a  paufe 
in  the  principal  aftion.  What  objeftion,  for  example, 
can  there  lie  again  ft  nuific  between  the  afts,  vocal  and 
inltrumental,  adapted  to  the  fubjcft?  Such  detached  cho- 
rus, without  putting  us  under  any  limitation  of  time  or 
place,  would  recruit  the  fpirits,  and  would  preferve  en- 
tire the  tone,  if  not  the  tide,  of  paffion  :  the  mufic,  af- 
ter an  aft,  fhould  commence  in  the  tone  of  the  prece- 
ding paffion,  and  be  gradually  vai-ied  till  it  accord  with 
the  tone  of  the  paffion  that  is  to  fucceed  in  the  next 
aft.  The  mufic  and  the  reprefentation  would  both  of 
them  be  gainers  by  their  conjunftion  ;  which  will  thus 
appear.  Mufic  that  accords  with  the  prefent  tone  of 
mind,  is,  on  that  account,  doubly  agreeable  ;  and  ac- 
cordingly, though  mufic  fmgly  hath  not  power  to  raife 
a  paffion,  it  tends  greatly  to  fupport  a  paffion  already 
i-aifed.  Fuither,  mufic  prepares  us  for  the  paffion  that 
follows,  by  making  cheerful,  tender,  melancholy,  or 
animated  impreffions,  as  the  fubjeft  requires.  Take  for 
an  example  the  firft  fcene  of  the  Mourning  Bride,  where 
foft  mufic,  in  a  melancholy  ftrain,  prepares  us  for  Al- 
meria's  deep  diftrefs.  In  this  manner,  mufic  and  repre-i 
fentation  fupport  each  other  delightfully  :  the  impref- 
fion made  upon  the  audience  by  the  reprefentation,  is  a 
fine  p  eparation  for  the  mufic  that  fucceeds  ;  and  the 
imprcfiioji  made  by  the  mufic,  is  a  fine  preparation  for 
the  reprefentation  that  lucceeds.  It  appears  evident, 
that  by  fome  fuch  contrivance,  the  modern  drama  may 
be  improved,  fo  as  to  enjoy  the  advantage  of  the  an- 
cient chorus,  without  its  flavifh  limitation  of  place  and 
time.  But  to  return  to  the  comparifon  between  the  an- 
citn'  and  the  modern  drama. 

The  numberlefs  improprieties  forced  upon  the  Greek 
dramatic  poets  by  the  conftitutwn  of  their  (kama^  may 
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be  fufiiclent,  one  Hiould  think,  to  make  ug  prefer  the  The  t 
modern  drama,  even  abftrafting  from  the  improvement 
propofed.  To  prepare  the  reader  for  this  article,  it  '  \ 
muft  be  premifed,  that  as  in  the  ancient  drama  the  place  I'he  ji 
of  aftion  never  varies,  a  place  neceffiirily  muft  be  chofcn'-^^''"  < 
to  which  every  perfon  may  have  accefs  without  any  in^"J^jy^|[ 
probability.  This  confines  the  fcene  to  fome  open  place,  ^i^^ 
generally  the  court  or  area  before  a  palace  ;  which  ex- 
cludes from  the  Grecian  tlieatrc  tranfaftions  within 
doors,  though  thefe  commonly  are  the  moft  important. 
Such  cruel  reftraint  is  of  itfeif  fufficient  to  cramp  the 
moft  pregnant  invention  ;  and  accordingly  the  Greek 
writers,  in  order  to  preferve  unity  of  place,  are  reduced 
to  woful  impioprieties.  In  the  Hippolytus  of  Euripides 
(aft  I.  fc.  6.),  Phedra,  diftreffed  in  mind  and  body,  is- 
carried  without  any  pretext  from  her  palace  to  the 
place  of  aftion  ;  is  there  laid  upon  a  couch,  unable  to 
iupport  herfelf  upon  her  limbs;  and  made  to  utter  many 
things  improper  to  be  heard  by  a  number  of  women 
who  form  the  chorus  :  and  what  is  ftill  more  improper, 
her  female  attendant  ufes  the  ftrongeft  intreaties  to 
make  her  reveal  the  fecret  caufe  of  her  anguifti ;  which 
at  laft  Phedra,  contrary  to  decency  and  probability,  is 
prevailed  upon  to  do  in  prefence  of  that  very  chorus 
(aft  2.  fc.  2.)  Alceftes,  in  Euripides,  at  the  point  of 
death,  is  brought  from  the  palace  to  the  place  of  aftion, 
groaning  and  lamenting  her  untimely  fate  (aft  2.  fc.  i.) 
In  the  Trachinia  of  Sophocles  (aft.  2.),  a  fecret  is 
imparted  to  Dejanira,  the  wife  of  Hercules,  in  prefence 
of  the  chorus.  In  the  tragedy  of  Iphigenia,  the  meffen- 
ger  employed  to  inform  Clytemnefti'a  that  Iphigenia  was 
facrificed,  ftops  (hort  at  the  place  of  aftion,  and  with  a 
loud  voice  calls  the  queen  from  her  palace  to  hear  the 
news.  Again,  in  the  Iphigenia  in  Tauris  (aft  4.),  the 
neceffary  prefence  of  the  chorus  forces  Euripides  into  a 
grofs  abfurdity,  which  is  to  form  a  fecret  in  their  hear- 
ing ;  and,  to  difguife  the  abfurdity,  much  court  is  paid 
to  the  chorus,  not  one  woman  but  a  number,  to  engage- 
them  to  fecrecy.  In  the  Medea  of  Euripides,  that  prin- 
cefs  makes  no  difficulty,  in  prefence  of  the  chorus,  to 
plot  the  death  of  her  huft)and,  of  his  miftrefs,  and  of  her 
father  the  king  of  Corinth,  all  by  poifon  :  it  was  ne- 
ceffary to  bring  Medea  upon  the  ftage  ;  and,  there  is' 
but  one  place  of  aftion,  which  is  always  occupied  by 
the  chorus.  This  fcene  clofes  the  fecond  aft;  and  in 
the  end  of  the  third,  fhe  frankly  makes  the  chorus 
her  confidents  in  plotting  the  murder  of  her  own  chiU 
dren.  Terence,  by  identity  of  place,  is  often  forced 
to  make  a  converfation  within  doors  be  heard  on  the 
open  ftreet :  the  cries  of  a  woman  in  labour  are  there 
heard  diftinftly. 

The  Greek  poets  are  not  lefs  hampered  by  unity  of  f»cor 
time  than  by  that  of  place.    In  the  Hippolytus  of  Eu-"j^^"* 
ripides,  that  prince  is  banifhed  at  the  end  of  the. 4th  ^f^^^^ 
aft  ;  and  in  the  firft  fcene  of  the  following  aft,  a  mef-  cient 
fenger  relates  to  Thefeus  the  whole  particulars  of  the  n^a« 
death  of  Hippolytus  by  the  fea-monfter  :  that  remark- 
able event  muft  have  occupied  many  hours  ;  and  yet  in 
the  reprefentation  it  is  confined  to  the,  time  employed 
by  the  chorus  upon  the  fong  at  the  end  of  the  4th  aft. 
The  inconfiftency  is  ftill  greater  in  the  Iphigenia  in  Tau- 
ris (aft  5.  fc..4.)  :  the  fong  could  not  exhauft  half  an 
hour  ;  and  yet  the  incidents  fuppofed  to  have  happened 
during  that  time  could  not  naturally  have  been  traafafted 
in  lefs  than  half  a  day^. 

The 
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tranfgrefa  another  rule,  derived  alfo  from  a  continued 
reprefentation.  The  rule  is,  that  as  a  vacuity,  however 
momentary,  interrupts  the  reprefentation,  it  is  neceffary 
that  the  place  of  action  be  conilantly  occupied.  So- 
phocles, with  regard  to  that  rule  as  well  as  to  others,  is 
generally  corred  :  but  Euripides  cannot  bear  fuch  re- 
ftraint;  he  often  evacuates  the  ftage,  and  leaves  it  empty 
for  others.  Iphigenia  in  Tauris,  after  pronouncing  a 
foliloquy  in  the  firft  fc,ene,  leavvS  the  place  of  aftior, 
and  is  fucceeded  by  Oreftes  and  Pylades :  they,  after 
fome  converfation,  walk  off;  and  Iphigenia  re-enters, 
accompanied  with  the  chorus.  In  the  Alceftes,  which 
13  of  the  fame  author,  the  place  of  aftion  is  void  at  the 
end  of  the  third  aft.  It  is  true,  that  to  cover  the  irre- 
gularity, and  to  preferve  the  reprefentation  in  motion, 
Euripides  is  carefxil  to  fill  the  ftage  without  lofs  of  time : 
but  this  ftill  is  an  interruption,  and  a  link  ;of  the  chain 
broken  :  for  during  the  change  of  the  aftors,  there 
muft  be  a  fpace  of  time,  during  which  the  ftage  is  oc- 
cupied by  neither  fet.  It  makes  indeed  a  more  re- 
markable interruption,  to  change  the  place  of  aftion  as 
weP  as  the  aftors ;  but  that  was  not  pradicable  upon 
the  Grecian  ftage. 

It  is  hard  to  fay  upon  what  model  Terence  has 
formed  his  plays.  Having  no  chorus,  there  is  a  paufe 
in  the  reprefentation  at  the  end  of  every  aft :  but  ad- 
vantage is  not  taken  of  the  ceffation,  even  to  vary  the 
place  of  aftion  ;  for  the  ftreet  is  always  chofen,  where 
every  thing  pafiing  may  be  feen  by  every  perfon  ;  and 
by  that  choice,  the  moft  fprightly  and  interefting  parts 
of  the  aftion,  which  commonly  pafs  within  doors,  are 
excluded  ;  witnefs  the  laft  aft  of  the  Eunuch.  He  hath 
fubmitted  to  the  like  flavery  with  refpeft  to  time.  In 
a  word,  a  play  with  a  regular  chorus,  is  not  more  con- 
fined in  place  and  time  than  his  plays  are.  Thus  a  zea-» 
lous  feftary  follows  implicitly  ancient  forms  and  cere- 
monies, without  once  confidering, whether  their  intro- 
duftlve  caufe  be  ftill  fubfifting.  Pkutus,  of  a  bolder 
genius  than  Terence,  makes  good  ufe  of  the  liberty  af-r 
forded  by  an  interrupted  reprefentation  :  he  varies  the 
plaice  of  aftion  upon  aU  occafions,  when  the  variation, 
fuits  his  purppfe. 

The  intelligent  reader  will  by  this  time  underftanJ, 
that  we  plead  for  no  change  of  place  in  our  plays  but 
after  an  interval,  -nor  for  any  latitude  in  point  of  time 
but  what  falls  in  with  an  intervah  The  unities  of 
'  place  and  time  ought  to  be  ftrlftly  obferved  during 
each  aft;  for  during  the  reprefentation  there  is  no 
opportunity  for  the  fmalleft  deviation  from  either. 
Hence,  it  is  an  eflential  requifite,  that  during  an  aft 
the  ftage  be  always  occupied ;  for  even  a  momentary 
vacuity  makes  an  interval  or.  interruption.  Another- 
rule  Is  no  lefs  eflential :  it  would  be  a  grofs  breach  of 
the  unity  of  aftion  to  exhibit  upon  the  ftage  two  fe- 
parate  aftions  at  the  fame  time ;  and.  therefore,  to 
preferve  that  unity,  it  Is  neceffary  that  each  perfonage 
introduced  during  an  aft  be  Unked  to  thofe  in  pof- 
feffion  of  the  ftage,  fo  as  to  join  all.  in  one  aftion. 
Thefe  things  follow  from  the  very  conception  of  an 
aft,  which  admits  not  the  flighteft  interruption  :^  the 
moment  the  reprefentation  is  intermitted,  there  is  an 
end  of  that  aft  ;  and  we  have  no  other  notion  of  a 
new  aft,  but  where,  after  a  paufe  or  interval,  the  re- 
prefentation is  again  put  in  motion.    French  writers, 
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generally  fpeaking,  are  con-eft  in  this  particular.  The 
Englifti,  on  th«  contraiy,  are  fo  irregular  as  fcarce 
to  "deferve  a  crlticlfm  :  aftors  not  only  fucceed  each 
other  in  the  fame  place  without  conneftion,  but,  what 
is  ft;ill  lefs  excufable,  they  frequently  fucceed  each 
other  in  different  places.    This  change  of  place  In  the 
fame  aft  ought  never  to  be  indulged ;  for,  befide 
breaking  the  unity  of  the  aft,  it  has  a  difagreeablc 
effeft  :  after  an  Interval,  the  imagination  adapts  it- 
felf  to  any  place  that  is  neceffary,  as  readily  as  at 
the  commencement  of  the  play  ;  but  during  the  re- 
prefentation we  rejeft  change  of  place.     From  the 
foregoing  cenfure  muft  be  excepted  the  Mourning  Bride 
of  Congreve,  where  regularity  concurs  with  the  beau-  ■ 
ty  of  fentlment  and  of  language,  to  make  it  one  of  the 
moft  complete  pieces  England  has  to  boaft  of.    It  Is  - 
to  be  acknowledged,  however,  that  In  point  of  regu- 
laiity  this  elegant  performance  is  not  altogether  un- 
exceptionable.   In  the  four  firft  afts,  the  unities  of 
place  and  time  are  ftriftly  obferved  :  but  in  the  laft  aft,  - 
there  is  a  capital  error  with  refpeft  to  unity  of  place  ;  ^ 
for  in  the  three  firft  fcenes  of  that  aft,  the  place  of 
aftion  is  a  room  of  ftate,  w^hich  Is  changed  to  a  pri- 
fon  In  the  fourth  fcene  ;  the  chain  alfo  of  the  aftors  is  - 
broken  ;  as  the  perfons  introduced  In  the  prifon  are 
different  from  thofe  who  made  their  appearance  in  the  • 
room  of  ftate.    This- remarkable  interruption  of  the 
reprefentation  makes  In  effeft  two  afts  inftead  of  one: 
and  therefore.  If  it  be  a  rule  that  a  play  ought  not 
to  confift  of  more  afts  than  five,  this  performance  is  - 
fo  far  defeftive  in  point  of  regularity.    It  may  be  add- 
ed, that,  even  admitting  fix  afts,   the  irregularity- 
would  not  be  altogether  removed,  without  a  longer 
paufe  In  the  reprefentation.  than-  is  allowed  in  the  ac- 
ting ;  for  more  than  a  momentaiy  interruption  is  re- 
quifite for  enabling  the  Imagination  readily  to  fall  in 
with  a  new  place,  or  with  a  wide  fpace  of  time.  In 
The  Way  of  the  World,  of  the  fame  author,  unity  of 
place  is  preferved  during  every  aft,  and  a  ftrlfter  ~ 
unity  of  time  during  the  whole  play  than  Is  neceffary, 

^4.  Of  tke  Opera.  ■ 

An  opera  is  a  drama  reprefented  by  mufic.    This  The  opera 
entertainment  was  invented  at  Venice.    An  exhibi-a  drama  rc 
tion  of  this  fort  requires  a  moft  brilliant  magnificence,  P'"^^'^"''*** 
and  an  expence  truly  royaL  -  The  drama  muft  necef-  ^^^^^a 
farily  be  compofed  in  verfe  ;  for  as  operas  are  fung 
and  accompanied  with  fymphonies,  they  muft  be  in 
verfe  to  be  properly  applicable  to  mufic.    To  render 
this  entertainment  flill  more  brilliant,  it  is  ornamented 
with  dances  and  ballettes,  with  fuperb  decorations, 
and  furprifing.  machinery.    The.  dreffes  of  the  aftors, 
of  thofe  who  affift  in  the  chorus,  and  of  the  dancers, 
being  all  in  the  moft  fplendid  and  elegant  tafte,  contri- 
bute to  render  the  exhibition  highly  fumptuous.  '  But 
notwithftanding  this  union  of  arts  and  pleafures  at 
an  immenfe  expence,  and  notwithftanding  a  moft  daz- 
zling pageantry,  an  opera  appears,  in  the  eyes  of 
many  people  of  tafte,  but  as  a  magnificent  abfurdity,, 
feeing  that  nature  is  never  there  from  the  beginning  to  ' 
the  end.    It  Is  not  our  bufinefs  here,  however,  to  de- 
termine between  the  different  taftes  of  mankind. 

The  method  of  expreffmg  our  thoughts  by  finging 
and  mufic  is  fo  httle  natural,  and  has  fomething  In  it 
fo  forced  and  affefted,  that  it  is  not  eafy  to  conceive  - 

how 
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liew  It  could  eowe  into  the  ml»da  of  men  of  genius  to 
reprefent  any  human  aftion,  and,  what  Is  more,  a 
ferious  or  tragic  a£lIon,  any  6thei-\vife  than  by  fpeech. 
We  have,  it  is  true,  opefas  m  Enghfh  by  AddiTon,  &c, 
ni  Italian  by  Metaftaho,  in  French  by  M,  Quinault, 
Fontenelle,  &c.  the  fubjefts  of  which  are  fo  grave  and 
tragic,  that  one  might  call  them  mufical  tragedies,  and 
ix?\  chefs  d'cr.uvres  m  their  kind.  But  though  we  are 
highly  fatisiied  and  greatly  affeSed  on  reading  them, 
and  are  much  pleafed  with  feeing  them  reprefentcd, 
yet  the  fpeftator  is,  perhaps,  more  charmed  with  the 
magnificence  of  the  light  and  the  beauty  of  the  mu- 
fjc,  than  moved  with  the  aftion  and  the  tragical  part 
of  the  performance.  We  are  not,  however,  of  that 
order  of  critics  who  ftrive  to.  prove,  that  mankind  aft 
wrong  in  finding  pleafure  in  an  obje£l  with  which 
they  are  really  pleafed  ;  who  'blame  a  lover  for  think- 
ing his  miftrefs  chaiTning,  when  her  features  are  by  no 
means  regular,;  and  who  are  perpetually  applying  the 
rules  of  logic  to  the  works  of  genius  :  we  make  thefe 
obfervations  merely  in  order  to  examine  if  it  be  not 
poffible  to  augment  the  pleafures  of  a  polite  people,  by 
making  the  opera  fomething  more  natural,  more  pro- 
bable,  and  more  confonant  to  reafon. 
Should  take  We  think,  therefore,  that  the  poet  fhould  never, 
its  fubjcil  or  at  leaft  very  rarely,  choofe  a  fubjedl  from  hiftory, 
hiftor  "but  ^^^^       mythology,  or  from  the  regions  of 

from  fable  enchantment.  Every  rational  mind  is  conftantly  fliock- 
anU  en-  ed  to  hear  a  mutilated  hero  trill  out,  from  the  flender 
«liantment,  pipe  of  a  chaffinch,  To  arms  !  Tn  arms  !  and  in  the 
fame  tone  animate  his  foldiers,  and  lead  them  to  the  af- 
fault ;  or  harangue  an  afiembiy  of  grave  fenators,  arid 
fometlmes  a  whole  body  of  people.  Nothing  can  be 
more  burlefque  than  fuch  exhibitions  ;  and  a  man  mud 
be  pofTefled  of  a  very  uncommon  fenfibility  to  be 
affefted  by  them.  But  as  we  know  not  what  was  the 
language  of  the  gods,  and  their  manner  of  exprefling 
themfelves,  we  are  at  liberty  in  that  cafe  to  form  what 
illufions  we  pleafc,  and  'to  fuppofe  that  they  fung  to 
-diflinguKh  themfelves  from  mortals.  Befides,  all  the 
magic  of  decorations  and  machinery  become  natural, 
and  even  neceffary,  in  thefe  kinds  of  fubjefts ;  and 
therefore  readily  afford  opportunity  for  all  the  pomp 
of  thefe  performances.  The  chorus,  the  dances,  the 
ballettes,  the  fymphonies  and  drefles,  may  likewife  be 
all  made  to  correfpond  with  fuch  fubjedts  :  nothing  Is 
here  affefted,  abfurd,  or  unnatural.  Whoever  is  pof- 
felTed  of  genius,  and  is  well  acquainted  with  mytho- 
logy, will  there  find  an  inexhaulllble  fource  of  fub- 
jefts  highly  diverfified,  and  quite  proper  for  the  drama 
of  an  opera. 

We  fhall  not  fpeak  here  of  that  fort  of  mufic  which 
appears  to  us  the  moft  proper  for  fuch  a  drama,  and 
of  the  feveral  alterations  of  which  w-e  think  it  fufcep- 
tible,  in  order  to  make  it  more  complete,  and  to  adapt 
it  to  a  more  pathetic,  more  noble,  and  more  natural 
expreffion,  as  well  in  the  recitatives  as  in  the  airs  and 
chorus.  (See  Music).  We  have  only  here  to  confider 
the  bufmefs  of  the  poet.    He  fhould  never  lofe  fight 
of  nature,  even  In  the  midil  of  the  greateit  fidtion.  A 
T15      god,  a  deml-god,  a  renowned  hero,  fuch  for  example 
And  fhould  as  Renaud  in  /Irmldof  a  fairy,  ^  genie,  a  nymph,  or 
its'^charac  conftantly  be  reprefented  according 

■ter*  as  con-  characters  we  give  them,  and  never  be  made  to 

iiftcDt.      talk  tlie  language  of  a  fop  or  a  petite  maitrejfe.  The 
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recitative,  which  la  the  f round-woik  f>f  the  dia^gue, 
requires  verfes  that  are  free  and  not  regular,  fuch  as 
with  a  fimple  cadence  approach  tlie  neareft  to  common 
language.  The  airs  fhoukl  not  be  forced  into  the  piece, 
nor  improperly  placed  for  the  fake  of  terminating  a 
fcene,  or  to  difplay  the  voice  of  a  performer :  they 
fhould  exprefs  lome  fentiment,  or  fome  precept^  fhort 
and  flriking,  or  tender  and  cifFefting  ;  or  fome  fimile 
lively  and  natural ;  and  they  fhould  arife  of  themfelves 
from  a  monologue,  or  from  a  fcene  between  two  per- 
fons  :  prolixity  fhould  here  be  particularly  avoided^ 
efpecially  when  fuch  an  air  makea  part  of  a  dialogue  ; 
for  nothing  is  more  infipid  or  difguftful  than  the  coun- 
tenances  of  the  other  aftors  who  appear  at  the  fiime 
time,  whofe  filence  is  quite  unmeaning,  and  who  know 
not  what  to  do  with  their  hands  and  feet  while  the 
finger  is  flraining  his  throat.  The  verfe  of  all  the  airs 
fhould  be  of  the  lyric  kind,  and  fhould  contain  fome 
poetic  image,  or  paint  fome  noble  paiTion,  which  may 
furnifli  the  compofer  with  an  opportunity  of  difplaying 
his  talents,  and  of  giving  a  lively  and  affefting  exprei- 
fion  to  the  mufic.  A  phrafe  that  is  inanimated  can 
never  have  a  good  effeft  in  the  performance,  but  mult 
become  infipid  and  horribly  tedious  in  the  air.  The 
trite  fimllies  of  the  Italians,  of  a  flream  that  flows,  or  a 
bird  that  flies,  &c.  are  no  longer  fuflFerable.  The  fame 
thing  may  be  faid  with  regard  to  the  chorus,  which 
fliould  be  equally  natural  and  well  adapted :  it  is  here 
fometlmes  a  whole  people,  fometlmes  the  inhabitants 
of  a  peculiar  country,  and  fometlmes  warriors,  nymphs, 
or  prlefls,  &c.  who  ralfe  their  voice  to  demand  juftice, 
to  implore  favour,  or  render  a  general  homage.  The 
aftion  itfelf  will  furnifh  the  poet  of  genius  with  ideas, 
words,  and  the  manner  of  difpofing  them. 

Laftly,  the  opera  being  a  performance  calculated  left* 
to  fatlsfy  the  underftanding  than  to  charm  the  ear  and 
affeft  the  heart,  and  efpecially  to  ftrike  the  fight,  the 
poet  fhould  have  a  particular  attention  to  that  objedt, 
fliould  be  flcilled  in  the  arts  of  a  theatre,  fhould  know 
how  to  introduce  combats,  ballettes,  feaits,  games,  p(.)Ui- 
pous  entries,  folemn  p-oceffions,  and  fuch  marvellous  in- 
cidents as  occur  in  the  heavens,  upon  earth,  in  the  fea, 
and  even  In  the  infernal  regions  :  but  all  thefe  matters 
demand  a  flrong  charafter,  and  the  utmofl  precifion  in 
the  execution :  for  otherwife,  the  comic  being  a  near 
neighbour  to  the  fublime,  they  will  Pafily  become  ridi- 
culous. The  unity  of  aftion  mull  certainly  be  obferved  ' 
in  fuch  a  poem,  and  all  the  incidental  epifodes  muft  con- 
cur to  the  principal  deiign  ;  otherwife  it  would  be  a 
monftrous  chaos.  It  is  impoflible,  however,  fcrupu- 
loufly  to  obferve  the  unity  of  time  and  place  :  though 
the  liberty,  which  reafon  allows  the  poet  in  this  refpeft, 
is  not  without  bounds  ;  and  the  lefs  ufe  he  makes  of  it, 
the  more  perfeft  his  poem  ■wall  be.  It  is  not  perhaps 
Impoffiblc  fo  to  arrange  the  objefts,  that,  in  changing 
the  decorations,  the  painter  may  conftantly  make  ap- 
pear fome  part  of  the  principal  decoration  which  cha- 
rafterifes  the  fituation  of  the  fcene,  as  the  corner  of  a 
palace,  at  the  end  of  a  garden,  or  fome  avenue  that 
leads  to  It,  &c.  But  all  this  Is  liable  to  difficulties, 
and  even  to  exceptions;  and  the  art  of  the  painter  mufl 
concur  in  fuch  cafe  with  that  of  the  poet.  For  the  refl, 
all  the  operas  of  Europe  are  at  leait  one  third  too 
long ;  efpecially  the  Italian.  The  unity  of  aftion  re- 
quires brevity  J  and  fatiety  is  infeparable  from  a  di- 
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k  verfion  tliat  lafls  full  four  hows,  and  fometimcs  long* 
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They  have  indeed  endeavoured  to  obviate  this  incon- 
venience by  dividing  an  opera  into  three,  and  even  into 
five  afts ;  but  experience  proves,  that  this  divifion, 
tliough  judicious,  is  ftill  not  fnfficient  to  relieve  the 
wearied  attention. 

Sect.  IL   Of  Lyric  Poetry. 

The  ode  is  very  ancient,  and  was  probably  the  firfl 
fpecies  of  poetry.  It  had  its  fource,  we  may  fiippofe, 
from  the  heart,  and  was  employed  to  exprefe,  with  be- 
comfng  fervour  and  dignity,  the  grateful  fenfe  man 
entertained  of  the  bleffings  which  daily  flowed  from 
God  the  fountain  of  all  goodnefs :  hence  their  har- 
veft^hymns,  and  other  devotional  compofitions  of  that 
kind. 

But  in  procefs  of  time  it  was  employed,  not  only  to 
praife  the  Almighty  for  bounties  received,  but  to  folicit 
his  aid  in  time  of  trouble  ;  as  is  plain  from  the  odes 
written  by  king  David  and  others,  and  coUefted  by  the 
Jevcifh  Sanhedrim  into  the  book  of  Pfalms,  to  be  fung 
at  their  fafts,  feftivals,  and  on  other  folemn  oceafions. 
Nor  was  this  praAice  confined  to  the  Ifraelites  only : 
other  nations  had  their  fongs  of  praife  and  petitions  of 
this  fort,  which  they  preferred  to  their  deities  in  time 
©f  public  profperity  and  public  diftrefs,  as  well  as  to 
..hofe  heroes  who  diftinguilhed  themfelves  in  arms. 
Even  the  American  Indians,  whofe  notions  of  religion 
are  extremely  confined,  have  their  vrar-fongs,  which  they 
fing  to  this  day. 

It  is  reafonable  to  fuppofe  that  the  awful  purpofe  to 
which  the  ode  was  applied,  gave  rife  among  the  ancients 
to  the  cuftom  of  invoking  the  mufes;  and  that  the  poets, 
in  order  to  raife  their  fentiments  and  language,  fo  as  to 
be  acceptable  to  their  deities,  thought  it  expedient  to 
foHcit  fome  divine  alTillance.  Hence  poets  are  faid  to 
have  been  infpired,  and  hence  an  unbounded  hberty  has 
been  given  to  the  ode ;  for  the  lyric  poet,  fired,  as  it 
were,  with  his  fubjeft,  and  borne  away  on  the  wings^  of 
gratitude,  difdains  grammatical  niceties  and  common 
modes  of  fpeech,  and  often  foars  above  rule,  though  not 
above  reafon.  This  freedom,  however,  confifts  chiefly 
in  fudden  tranfitiona,  bold  digreflions,  and  lofty  excur- 
fions.  For  the  ancient  poets,  and  even  Pindar^  the  mofl: 
daring  and  lofty  of  them  all,  has  in  his  fublimeft  flights, 
and  amidft  all  his  rapture,  preferved  harmony,  and  often 
uniformity  in  his  verfification  :  but  fo  great  is  the  vari- 
ety of  his  meafures,  that  the  traces  of  famenefs  are  in  a 
manner  loft ;  and  this  is  one  of  the  excellencies  for  which 
that  poet  is  admired,  and  which,  though  feemingly  de- 
void of  art,  requires  fo  much  that  he  has  feldom  been 
imitated  with  fuccefs. 

The  ancients  in  their  odes  indulged  fuch  a  liberty  of 
fancy,  that  fome  of  their  beft  poets  not  only  make  bold 
excurfions  and  digreflions,  but,  having  in  their  flights 
ftarted  fome  new  and  noble  thought,  they  frequently 
purfue  it,  and  never  more  return  to  their  fubjeA.  But 
this  loofe  kind  of  ode,  which  feema  to  rejeft  all  method, 
and  in  which  the  poet,  having  jufl:  touched  upon  his 
fnbjeft,  immediately  diverts  to  another,  we  fliould  think 
blameable,  were  it  lawful  to  call  in  queftion  the  autho- 
rity of  thofe  great  meii  who  were  our  preceptors  in  this 
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art.    We  may  venture  to  afiirm,  however,  that  thefe  Of  \-^r\z 
compofitions  ftand  in  no  degree  of  comparifon  with  other   ^'^^'  y*  ^ 
odes  of  theirs  ;  in  which,  after  wandering  from  the  fub-  '* 
jeft  in  purfuit  of  new  ideas  arlfin^  from  fome  of  its  ad- 
junfts,  and  ranging  wantonly,  as  it  were,  through  a  va- 
riety of  matter,  the  poet  is  from  fome  other  circumftance 
led  naturally  to  his  fubjeft  again  ;  and,  like  a  bee,  ha- 
ving collefted  the  eflehce  of  many  different  flowers,  re- 
turns home,  and  unites  them  all  in  one  uniform  pleafing 
fwcet.  J  J 

The  ode  among  the  ancients  fignified  no  more  than  a  The  fub- 
fong  :  but  with  the  modems,  the  ode  and  the  fong  areJ'^'^s  of  tb*^ 
confidered  as  different  compofitions ;  the  ode  being  ufu-***^^'. 
ally  employed  in  grave  and  lofty  fubjefts,  and  feldom 
fung  but  on  folemn  oceafions. 

The  fubjefts  moft  proper  for  the  ode  and  fong,  Horjice 
has  pointed  out  in  a  few  elegant  lines. 

Gods,  heroes,  conquerors,  Olympic  crowns, 
Love's  pleafing  cares,  and  the  free  joys  of  wine. 
Are  proper  fubjefts  for  the  lyric  fong. 

To  which  we  may  add,  that  happinefs,  the  pleafiires 
of  a  rural  life,  and  fuch  parts  of  morality  as  afford  leffons 
for  the  promotion  of  our  felicity,  and  reflexions  on  the 
conduft  of  life,  are  equally  fuitable  to  the  ode.  This 
both  Pindar  and  Horace  were  fo  fenfible  of,  that  many  of 
their  odes  are  feafoned  with  thefe.  moral  fentences  and 
refledtions. 

But  who  can  number  ev*ry  fandy  gram 

Wafh'd  by  Sici/ia's  hoarfe-refounding  main  ? 

Or  who  can  Theron's  gen'rous  works  cxprefs, 

And  tell  how  many  hearts  his  bounteous  virtues  blefs?  ' 

Ode  to  Theron. 

And  in  another  Olympic  ode,  infcribed  by  the  fame 
poet  to  Diagoras  of  Rhodes  (and  in  fuch  eflieem,  that 
it  was  depofited  in  the  temple  of  Minerva,  written  in; 
letters  of  gold),  Pindar,  after  exalting  them  to  the  flcies,- 
concludes  with  this  leffon  in  life  : 

Yet  as  tlie  gales  of  fortune  various  blow> 

To-day  tempeftuousj  and  to-morrow  fair. 

Due  bounds,  ye  Rhodians,  let  your  tranfports  know^; 

Perhaps  to-morrow  comes  a  fl:orm  of  care. 

/^^'S  PINDAR.. 

The  man  refolv'd  and  fteady  to  his  trufl:. 
Inflexible  to  ill,  and  obftinately  jufl:, 
May  the  rude  rabble's  infolence  defplfe, 
Their  fenfelefs  clamours  and  tumukuous  cries  ; 
The  tyrant's  fiercenefs  he  beguiles. 
And  the  Itern  brow  and  the  harfli  voice  defies, 
And  with  fuperior  greatnefs  fmiles. 

Not  the  rough  whirlwind,  that  deforms 
Adria's  black  gulph,  and  vexes  it  with  ftorms> 
The  ftubborn  virtue  of  his  foul  can  move ; 
Nor  the  red  arm  of  angry  Jove, 
That  flings  the  thunder  from  the  flcy. 
And  gives  it  rage  to  roar,  and  ftrength  to  fly. 
Should  the  whole  frame  of  nature  round  him  breaks- 
In  ruin  and  confufion  hurl'd. 
He  unconcern'd  would  hear  the  mighty  crack. 
And  ftand  ft  cure  amidft  a  falling  woiid. 

Horace. 

7  M.- 
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Of  Lyric  M.  Defpreaux  has  given  us  a  very  beautiful  and  jufl: 
■  ^""'T'  defcription  of  the  ode  in  thefe  lines. 

L'Ode  avec  plus  d'eclat,  &  non  moins  d'energie 
Elevant  jufqu'au  ciel  fon  vol  ambitieux, 
Entretient  dans  vers  commerce  avec  les  Dieux. 
Aux  Athletes  dans  Pife  elle  ouvre  la  barriere, 
Chante  un  vainqueur  poudreux  au  bout  de  lacarrlere; 
Mene  Achille  fanglant  au  bords  du  SimoTs 
Ou  fait  flechir  I'Efcaut  fous  le  joug  de  Louis. 
Tantot  comme  une  abeille  ardente  a  fon  ouvragc 
Elle  s'en  va  de  fleurs  depouiller  le  rivage  : 
Elle  peint  les  feftins,  les  danfes  &  les  ris, 
Vante  un  baifer  cueilli  fur  les  levres  d'Iris, 
Qui  mollement  refille  &  par  un  doux  caprice 
Quelquefois  le  refufe,  afin  qu'on  le  raviffe. 
Son  ftyle  impetueux  fouvent  marche  au  hafard. 
Chez  elle  un  beau  defordre  eft  un  effet  de  I'art, 
Loin  ces  rimeurs  craintifs,  dont  I'efprit  plegmatiquc 
Garde  dans  fes  fureurs  un  ordre  didaftique  : 
Qui  chantant  d'un  heros  les  progres  eclata'ns, 
Maigres  hiftorlens,  fuivront  Tordre  des  temps. 
Apollon  de  fon  feu  leur  fut  tonjours  avare,  &c. 

The  lofty  ode  demands  the  ftrongeft  fire. 
For  there  the  mufe  all  Phoebus  muft  infpire : 
Mounting  to  heav'n  in  her  ambitious  flight, 
Amongft  the  gods  and  heuoes  takes  delight ; 
Of  Pifa's  wreftlers  tells  the  finew7  force. 
And  fings  the  dufty  conqueror's  glorious  courfe  ; 
To  Simois'  banks  now  fierce  Achilles  fends, 
Beneath  the  GaUic  yoke  now^  Efcaut  bends : 
Sometimes  fhe  flies,  like  an  induftrious  bee, 
And  robs  the  flow'rs  by  nature's  chcmiftry  ; 
Defcribes  the  fhepherds  dances,  feafts,  and  blifs, 
And  boafts  from  PhiUis  to  furprife  a  kifs, 
When  gently  fhe  refifts  with  feign'd  remorfe, 
That  what  fhe  grants  may  feem  to  be  by  force. 
Her  generous  ftyle  will  oft  at  random  ftart. 
And  by  a  brave  diforder  fhow  her  art ; 
Unlike  thofe  fearful  poets  whofe  cold  rhyme 
In  all  their  raptures  keeps  exafteft  time. 
Who  fing  the  illuftrious  hero's  mighty  praife, 
Dry  journalifts,  by  terms  of  weeks  and  days  j 
To  thefe,  Apollo,  thrifty  of  his  fire. 
Denies  a  place  in  the  Pierian  choir,  &c. 

SoAMES. 

The  variety  of  fubjefts,  which  are  allowed  the  lyric 
poet,  makes  it  neceflary  to  confider  this  fpecies  of  poetry 
under  the  following  heads,  viz.  the  fubHme  ode,  the  lejer 
ode,  and  the/o«^.  We  ftiall  begin  with  the  loweft,  and 
proceed  to  that  which  is  more  eminent. 

I.  Songs  are  little  poetical  compofitions,  ufually  fet  to 
a  tune,  and  frequently  fung  in  company  by  way  of  en- 
tertainment and  diverfion.  Of  thefe  we  have  in  our 
language  a  great  number  ;  but,  confidering  that  number, 
not  many  which  are  excellent ;  for,  as  the  Duke  of 
Buckingham  obferves, 

Though  nothing  feems  more  eafy,  yet  no  part 
Of  poetry  requires  a  nicer  art. 

The  fong  admits  of  almoft  any  fubjeft ;  but  the 
greateft  part  of  them  turn  either  upon  /ove,  contentment^ 
or  the  ple.afures  of  a  country  life,  and  drinking.  Be  the 
.fubjed,  however,  what  it  will,  the  verfes  ftiould  be  eafy, 


no 
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natural,  and  flowing,  and  contain  a  certain  harmony,  Of  1 
fo  that  poetry  and  mufic  may  be  agreeably  united.  In 
thefe  com.pofitions,  as  in  all  others,  obfcene  and  profane 
expreffions  fhould  be  carefully  avoided,  and  indeed  every 
thing  that  tends  to  take  off  that  refpeit  which  is  due  to 
religion  and  virtue,  and  to  encourage  vice  and  imniora- 
Hty.    As  the  beft  fongs  in  our  language  are  already  in 
every  hand,  it  would  feem  fuperfluous  to  rnfert  examples. 
For  further  precepts,  however,  as  well  as  fele£t  examples, 
in  this  fpecies  of  compofition,  we  may  refer  tlie  reader 
to  the  elegant  EJfay  on  Song  IVritivg,  by  Mr  Aikin.  j 
II.  The  lejfer  ode.    The  diftinguifhing  charafter  ofxhe 
this  is  fvveetnefs  ;  and  as  the  pleafure  we  receive  from  guifh 
this  fort  of  poem  arifes  principally  from  its  foothing  and  "^^^^ 
afFe(fling  the  paffions,  great  regard  fhould  be  paid  to  the  j 
language  as  well  as  to  the  thoughts  and  numbers. 

Th'  expreflion  fhould  be  eafy,  fancy  high  ; 
Yet  that  not  feem  to  creep,  nor  this  to  fly : 
No  words  tranfpos'd,  but  in  fuch  order  all. 
As,  though  hard  wrought,  may  feem  by  chance  to  fall. 

D.  Buckingham's  EJfay. 

The  ftyle,  indeed,  fhould  be  eafy  :  but  it  may  be  alfo 
florid  and  figurative.  It  foHcits  delicacy,  but  difdains 
affectation.  The  thoughts  fliould  be  natural,  chafle, 
and  elegant ;  and  the  numbers  various,  fmooth,  and 
haL-monious.  A  few  examples  will  fufiiclently  explain 
what  we  mean. 

Longinus  has  preferved  a  fragment  of  Sappho,  an 
ancient  Greek  poetefs,  which  is  in  great  reputation 
amongft  the  critics,  and  has  been  fo  happily  tranflated 
by  Mr  PhUips  as  to  give  the  Englifh  reader  a  juft  idea 
of  the  fpirlt,  eafe,  and  elegance  of  that  admired  author  ; 
and  ftiow  how  exaftly  fhe  copied  nature.  To  enter 
into  the  beauties  of  this  ode,  we  muft  fuppofe  a  lover 
fitting  by  his.mlftrefs,  and  thus  exprefling  his  paffion  ; 

Bleft  as  th'  immortal  gods  is  he,  ^^j,. 
The  youth  who  fondly  fits  by  thee,  phu 
And  fees  and  hears  thee  all  the  while 
Softly  fpeak,  and  fweetly  fmlle. 
'Twas  this  deprlv'd  my  foul  of  reft. 
And  rais'd  fuch  tumults  in  my  breaft  ; 
For  while  I  gaz'd,  in  tranfport  toft. 
My  breath  was  gone,  my  voice  was  bft. 
My  bofom  glow'd,  the  fubtle  flame 
Ran  quick  through  all  my  vital  frame  : 
O'er  my  dim  eyes  a  darknefs  hung  ; 
My  ears  with  hollow  murmurs  rung. 
In  dewy  damps  my  limbs  were  chill'd ;  ' 
My  blood  with  gentle  horrors  thrill'd  ; 
My  feeble  pulfe  forgot  to  play  ; 
I  fainted,  funk,  and  dy'd  away. 

After  this  inftance  of  the  Sapphic  ode,  it  may  not 
be  improper  to  fpeak  of  that  fort  of  ode  which  Is  called 
Anacreontic  ;  being  written  in  the  manner  and  tafte  of 
Anacreon,  a  Greek  poet,  famous  for  the  delicacy  of  his 
wit,  and  the  exquifite,  yet  eafy  and  natural,  turn  of 
his  poefy.  We  have  feveral  of  his  odes  ftill  extant, 
and  many  modern  ones  in  imitation  of  him,  which  are 
moftly  compofed  in  verfes  of  feven  fyilables,  or  three 
feet  and  a  half. 

We  fhall  give  the  young  ftudent  one  or  two  examples  i" 
of  his  manner  from  Mr  Fawkes's  excellent  tranflation. 
8  Tht  ^  ' 
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The  fbltowing  ode  on  the  power  of  gold,  which  had 
been  often  attempted  but  with  little  fuccefs,  this  gentle- 
man has  tranflated  very  happily. 

Love's  a  pain  that  works  our  wo  { 
Not  to  love  is  painful  too : 
\         But,  alas !  the  greateft  pain 

Waits  the  love  that  meets  difdain. 

What  avails  ingenuous  worth, 
Sprightly  wit,  or  noble  birth  ? 
All  thefe  virtues  ufelefs  prove ;  ' 
Gold  alone  engages  love. 

May  he  be  completely  curft. 
Who  the  fleeping  mifchief  firft 
Wak'd  to  life,  and,  vile  before, 
Stamp'd  with  worth  the  fordid  ore. 
Gold  creates  in  brethren  ftrife  ; 
Gold  deftroys  the  parent's  life ; 
Gold  produces  civil  jars. 
Murders,  ma{racres,  and  wars  j 
But  the  worft  efFeft  of  gold, 
Love,  alas  !  is  bought  and  fold. 

His  ode  on  the  vanity  of  riches  is  of  a  piece  with  the 
above,  and  conveys  a  good  leiTon  to  thofe  who  are  over 
anxious  for  wealth. 

If  the  treafur'd  gold  could  give 
Man  a  longer  term  to  live, 
I'd  employ  my  utmoft  care 
Still  to  keep,  and  ftill  to  fpare  j 
And,  when  death  approach'd,  would  fay, 
*  Take  thy  fee,  and  walk  away.* 

But  fince  riches  cannot  fave 
Mortals  from  the  gloomy  grave. 
Why  fhould  I  myfelf  deceive. 
Vainly  figh,  and  vainly  grieve  ? 
Death  will  furely  be  my  lot, 
Whether  I  am  rich  or  not. 

Give  me  freely  while  I  live 
Generous  wines,  in  plenty  give 
Soothing  joys  my  life  to  cheer. 
Beauty  kirid,  and  friends  fincere  ; 
Happy  !  could  I  ever  find 
Friends  fincere,  and  beauty  kind. 

But  two  of  the  moft  admired,  and  perhaps  the  moft 
Imitated,  of  Anacreon's  odes,  are  that  of  Mars  wounded 
by  one  of  the  darts  of  Love,  and  Cupid  ftung  by  a 
Bee ;  both  which  are  wrought  up  w^ith  fancy  and 
delicacy,  and  are  tranflated  with  elegance  and  fpirit.— 
Take  that  of  Cupid  ftung  by  a  bee. 

Once  as  Cupid,  tir'd  with  play, 
On  a  bed  of  rofes  lay, 
A  rude  bee,  that  flept  unfeen. 
The  fweet  breathing  buds  between, 
Stung  his  finger,  cruel  chance  ! 
With  its  little  pointed  lance. 
Straight  he  fills  the  air  with  cries. 
Weeps,  and  fobs,  and  runs,  and  flies ; 
'Till  the  god  to  Venus  came. 
Lovely,  laughter-loving  dame : 
Then  he  thus  began  to  plain ; 

"  Oh  !  undone  .J  die  with  pain — — 

**  Dear  mamma,  a  ferpent  fmall, 

Which  a  bee  the  ploughmen  call, 
Vou  XV.  Part  I. 
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'  Imp'd  with  vangj,  aiid  arm'd  with  dart, 
'  Oh !  — has  ftune  me  to  the  heart.'* 
Venus  thus  repfy'd,  and  fmil'd : 
Dry  thofe  tears  for  fiiame  1  my  cKild  ; 
If  a  bee  can  wound  fo  deep, 
Caufing  Cupid  thus  to  weep, 
Think,  O  think  !  what  cruel  pains 
He  that's  ftung  by  thee  fuftains.' 
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Among  the  moft  fuccefsful  of  this  poet's  EngUfti 
tators  may  be  reckoned  Dr  Johnfon  and  Mr  Prior,  cre'o^^  d 
The  following  ode  on  Evening  by  the  fbrmcr  of  thefe coa»na 
writers  has,  if  we  miftake  not,  the  very  fpirit  and  air  of 
Anacreon. 

Evening  now  from  purple  wings 
Sheds  the  grateful  gifts  fhe  brings  ; 
Brilliant  drops  bedeck  the  mead  ; 
Cooling  breezes  fhake  the  reed  ; 
Shake  the  reed,  and  curl  the  ftream 
Silver'd  o'er  with  Cynthia's  beam  ; 
Near  the  chequer'd  lonely  grove 
Hears,  and  keeps  thy  fecrets,  Love. 
Stella,  thither  let  us  ftray  ! 
Lightly  o'er  the  dewy  way. 
Phoebus  drives  his  burning  car 
Hence,  my  lovely  Stella,  far :  • 
In  his  ftead  the  queen  of  night 
Round  us  pours  a  lambent  light ; 
Light  that  feems  but  juft  to  fliow 
Breafts  that  beat,  and  cheeks  that  glow  i 
Let  us  now,  in  whifper'd  joy, 
Evening's  filent  hours  employ  ; 
Silence  beft,  and  confcious  fhades, 
Pleafe  the  hearts  that  love  invades  : 
Other  pleafures  give  them  pain  ; 
Lovers  all  but  love  difdain. 

But  of  all  the  imitations  of  the  playful  bard  of  Greece 
that  we  have  ever  met  with,  the  moft  perfeft  is  the 
following  Anacreontic  by  the  regent  Duke  of  Orleans, 

I. 

Je  fuis  ne  pour  les  plaifirs  ^ 
Bien  fou  qui  s'en  paffe  : 
Je  ne  veux  pas  les  choifir ; 
Souvent  le  choix  m'embarrafTe  : 
Aime  t'on  ?  J'aime  foudain  ; 
Bois  t'on  ?  J'ai  le  verre  a  la  main  ; 
Je  tiens  par  tout  ma  place.  ' 
IL 

Dormir  eft  un  temps  perdu  ; 
Faut  il  qu'on  s'y  livre  ? 
Sommeil,  prends  ce  qui  t'eft  du  ; 
Mais  attends  que  je  fois  y vre : 
Saifis  moi  dans  cet  inftant ; 
Fais  moi  dormir  promptement ; 
Je  fuis  prefie  de  vivre. 

III. 

Mais  fi  quelque  cbjet  charmant, 
Dans  un  fonge  aimable, 
Vient  d'un  piaifir  feduifant 
M'offrir  I'image  agrcable ; 
Sommeil,  aliens  doucement ; 
L'erreur  eft  en  ce  moment 
Uj4  -bonheur  veritable. 
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Poetry."^  Tranjlat'ion  of  the  Regent s  Anacreontic  (e). 

^    »  Frolic  and  free,  for  pkafure  born, 

The  felf-denying  foci  I  f«orn  : 
The  profFer'd  joy  I  ne'er  refufe  j 
'Tis  oft-times  troublefome  to  chufe. 
LoA/'ft  thou,  my  friend  ?  I  love  at  fight : 
Drlnk'ft  thou  ?  this  bumper  does  thee  right. 
At  random  with  the  llream  I  flow, 
Aod  play  my  part  where'er  I  go. 

Great  God  of  Sleep,  fmce  we  mull  be 
Oblig'd  to  give  fome  hours  to  thee, 
Invade  me  not  till  the  full  bowl 
Glows  In  my  cheek,  and  warms  my  foul. 
Be  that  the  only  time  to  fnore. 
When  I  can  love  and  drink  no  more : 
Short,  very  fhort,  then  be  thy  reign  j 
For  I'm  in  haile  to  live  again. 

But,  O  !  if  melting  in  my  arms, 
In  fome  foft  dream,  with  all  her  charms. 
The  nymph  belov'd  fhould  then  furprife. 
And  grant  what  waking  fhe  denies; 
Then  prithee,  gentle  Slumber,  ftay ; 
Slowly,  ah  flowly,  bring  the  day  : 
Let  no  rude  noife  my  blifs  deftroy  ; 
Such  fweet'  delufion's  real  joy. 

Sappho.         Wc  have  mentioned  Prior  as  an  imitator  of  Anacreon ; 

but  the  reader  has  by  this  time  had  a  fufficient  fpecimen 
of  Anacreontics.  The  following  Anfiver  to  Cloe  jeolous^ 
which  was  written  when  Prior  was  fick,  has  much  of 
die  elegant  tendernefs  of  Sappho. 

Yes,  fairefl  proof  of  beauty's  pow'r, 

Dear  idol  of  my  panting  heart, 
Nature  points  this  my  fatal  hour  : 

And  I  have  liv'd  :  and  we  muft  part. 
While  now  I  take  my  laft  adieu. 

Heave  thou  no  figh,  nor  fhed  a  tear  j 
Left  yet  my  half-clos'd  eye  may  view 

On  earth  an  objeft  worth  its  care. 
From  jealoufy's  tormenting  ftrife 

For  ever  be  thy  bofom  freed  ; 
That  nothing  may  difturb  thy  Hfe, 

Content  I  haften  to  the  dead. 
Yet  when  fome  better-fated  youth 

Shall  with  his  am'rous  parly  miove  thee, 
Refleft  one  moment  on  his  truth 

Who,  dying,  thus  perfilts  to  love  thee. 

There  is  much  of  the  foftnefs  of  Sappho,  and  the 
fweetnefs  of  Anacreon  and  Prior,  in  the  foUowiing  ode, 
which  is  afcribed  to  the  late  unfortunate  Dr  Do<dd  ;  and 
was  written  in  compliment  to  a  lady,  who,  belmg  ilck, 
had  fent  the  author  a  mofs  rofe-bud,  inftead  of  making 
his  family  a  vlfit.  This  piece  is  particularly  to  be 
efteemed  for  the  juft  and  ftriking  moral  with  which  it 
is  pointed. 

The  flighteft  of  favours  beftow'd  by  the  fair. 
With  rapture  we  take,  and  with  triumph  we  vw-ear : 
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But  a  mofs-woven  rofe-bud,  Eliza,  from  thee, 
A  well-pleafmg  gift  to  a  monarch  would  be. 
—Ah  !  that  illnefs,  too  cruel,  forbidding  (hould  ftand, 
And  refufe  me  the  gift  from  thy  own  lovely  hand  \ 
With  joy  I  receive  it,  with  pleafure  wiU  view, 
Reminded  of  thee,  by  its  odour  and  hue  : 

Sweet  rofe,  let  me  tell  thee,  tho'  charming  thy  bloom, 
Tho'  thy  fragrance  excels  Seba's  richeft  perfume  j 
Thy  breath  to  Eliza's  no  fragrance  hath  in't. 
And  but  dull  is  thy  bloom  to  her  cheek's  blufhing  tint. 
Yet,  alas  !  my  fair  flow'r,  that  bloom  will  decay, 
And  all  thy  lov'd  beauties  foon  wither  away  ; 
Tho'  pluck'd  by  her  hand,  to  whofe  touch,  we  muft;  own, 
Harfh  and  rough  is  the  cygnet's  moft  delicate  down  :" 
Thou  too,  fnowy  hand ;  nay,  I  mean  not  to  preach  ; 
But  the  rofe,  lovely  moralill,  fnfiFer  to  teach. 
*'  Extol  not,  fair  maiden,  thy  beauties  o'er  mine  ; 
They  too  are  fliort -liv'd,  and  they  too  muft  decline  j 
And  fmall,  in  conclufion,  the  diff'rence  appears, 
In  the  bloom  of  few  days,  or  the  bloom  of  few  years  ! 
But  remember  a  virtue  the  rofe  hath  to  boaft, 
—  Its  fragrance  remains  when  its  beauties  are  loft  !'* 

We  come  now  to  thofe  odes  of  the  more  florid  and 
figurative  kind,  of  which  we  have  many  in  our  language 
that  deferve  particular  commendation.  Mr  Warton's 
Ode  to  Fancy  has  been  juftly  admired  by  the  beft  judges  ; 
for  though  it  has  a  diftant  refemblance  of  Milton's 
L' Allegro  and  II  Penferofo,  yet  the  work  Is  original  ; 
the  thoughts  are  moftly  new  and  various,  and  the  language 
and  numbers  elegant,  expreflive,  and  harmonious. 

O  parent  of  each  lovely  mufe. 
Thy  fpirit  o'er  my  foul  diff"ufe  ! 
O'er  all  my  artlefs  fongs  prefide. 
My  footfteps  to  thy  temple  guide ! 
To  offer  at  thy  turf-built  Ihrine 
In  golden  cups  no  coftly  wine. 
No  murder'd  fading  of  the  flock. 
But  flow'rs  and  honey  from  the  rock. 
O  nymph,  with  loofely  flowing  hair. 
With  bufldn'd  kg,  and  bofom  bare  ; 
Thy  waift  with  myrtle-girdle  bound. 
Thy  brows  with  Indian  feathers  crown'd  j 
Waving  in  thy  fnowy  hand 
An  all-commanding  magic  wand, 
Of  pow'r  to  bid  frefii  gardens  blow 
'Mid  cheerlefs  Lapland's  barren  fnow  : 
Whofe  rapid  wings  thy  flight  convey. 
Through  air,  and  over  earth  and  fea  ; 
While  the  vaft  various  landfcape  lies 
Confpicuous  to  thy  piercing  eyes. 
O  lover  of  the  defert,  hail ! 
Say,  in  what  deep  and  pathlefs  vale;. 
Or  on  what  hoary  mountain's  fide, 
'Midft  falls  of  water,  you  refide  ; 
'MIdft  broken  rocks,  a  rugged  fcene. 
With  green  and  grafly  dales  between  ; 
'Midft  forefts  dark  of  aged  oak. 
Ne'er  echoing  with  the  woodman's  ftrokc  j 

Whcre^ 


III 

n  'es  1 
florid 
figurat 


(e)  We  give  this  tranflation,  both  becaufe  of  its  excellence  and  becaufe  it  is  faid  to  have  been  the  produftion 
of  no  kfs  a  man  than  the  late  Lord  Chatham. 
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ric        Wh«re  never  human  art  appcar'd, 
1'  Nor  ev'n  one  ftraw-roof'd  cott  was  rear*d  ; 

Where  Nature  feems  to  fit  alone, 
Majeftic  on  a  craggy  throne. 
Tell  me  the  path,  fweet  wand'rer  !  tell. 
To  thy  unknown  fequefter'd  cell. 
Where  woodbines  clutter  round  the  door, 
Where  (hells  and  mofs  o'erlay  the  floor, 
And  on  whofe  top  an  hawthorn  blows, 
Amid  whofe  thickly-woven  boughs 
^ome  nightingale  ftill  builds  her  nett, 
Kach  ev'ning  warbling  thee  to  reft. 
Then  lay  me  by  the  haunted  ftream. 
Wrapt  in  fome  wild  poetic  dream  ; 
In  converfe  while  methinks  I  rove 
-  With  Spenfer  through  a  fairy  grove  ; 
Till  fuddenly  awak'd,  I  hear 
Strange  whifper'd  mufic  in  my  ear  ; 
And  my  glad  foul  in  bhfs  is  drown'd 
By  the  fweetly  foothing  found  ! 
Me,  goddefs,  by  the  right-hand  lead, 
Sometimes  through  the  yellow  mead ; 
Where  Joy  and  white-rob 'd  Peace  refort. 
And  Venus  keeps  her  feftive  court  ; 
Where  Mirth  and  Youth  each  ev'ning  meet, 
And  lightly  trip  with  nimble  feet. 
Nodding  their  lily-crowned  heads, 
Where  Laughter  rofe-lip'd  Hebe  leads  ; 
Where  Echo  walks  fteep  hills  among, 
Lift'ning  to  the  fhcpherd's  fong. 
Yet  not  thefe  flow'ry  fields  of  joy 
Can  long  my  penfive  mind  employ ; 
Hafte,  Fancy,  from  the  fcenes  of  Folly, 
To  meet  the  matron  Melancholy  ! 
Goddefs  of  the  tearful  eye, 
That  loves  to  fold  her  arms  and  figh. 
Let  us  with  filent  footlleps  go 
To  charnels,  and  the  houfe  of  wo  ; 
To  Gothic  churches,  vaults,  and  tombs, 
Where  each  fad  night  fome  virgin  comes. 
With  throbbing  breaft  and  faded  cheek, 
Her  promis'd  bridegroom's  urn  to  feek  : 
Or  to  fome  abbey's  mould'ring  tow'rs. 
Where,  to  avoid  cold  wint'ry  fhow'rs. 
The  naked  beggar  fhivering  lies, 
While  whiftling  tempefts  round  her  rife. 
And  trembles  left  the  tott'ring  wall 
Should  on  her  fleeping  infants  fall.  ^ 

Now  let  us  louder  ftrike  the  lyre. 
For  my  heart  glows  with  martial  fire  ; 
I  feel,  I  feel,  with  fudden  heat. 
My  big  tumultuous  bofom  beat ; 
The  trumpet's  clangors  pierce  my  ear, 
A  thoufand  widows  ftirieks  I  hear  : 
Give  me  another  horfe,  I  cry  ; 
Lo,  the  bafe  Galhc  fquadrons  fly  ! 
Whence  is  this  rage  ? — what  fpirit,  fay, 
To  battle  hurries  me  away  ? 
'Tis  Fancy,  in  her  fiery  car, 
Tranfports  me  to  the  thickeft  war ; 
There  whirls  me  o'er  the  hills  of  flain. 
Where  tumult  and  deftruftion  reign  ; 
Where,  mad  with  pain,  the  wounded  fteed. 
Tramples  the  dying  and  the  dead  j 
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Where  giant,  Terror  ftalks  aromxdf. 
With  fullen  joy  furvtys  the  ground. 
And,  pointing  to  th'  enfanguin'd  fields 
Shakes  his  dreadful  gorgon  ftiield  ! 
O  guide  me  from  this  horrid  fcene 
To  high-arch'd  walks  and  alleys  green. 
Which  lovely  Laura  feeks,  to  ftiun 
The  fervors  of  the  mid-day  fun. 
The  pangs  of  abfence,  O  remove, 
For  thou  can'ft  place  me  near  my  love  ; 
Can'ft  fold  in  vifionary  blifs. 
And  let  me  think  I  fteal  a  kifs ; 
While  her  ruby  lips  difpenfe 
Lufcious  ne&ar's  quinteflcnce  ! 
When  young-ey'd  Spring  profufely  throws 
From  h<;r  green  lap  the  pink  and  rofe ; 
,When  the  foft  turtle  of  the  dale 
To  Summer  tells  her  tender  tale  ; 
When  Autumn  cooling  caverns  feeks, 
And  ftains  with  wine  his  jolly  cheeks ; 
When  Winter,  like  poor  pilgrim  old. 
Shakes  his  filver  beard  with  cold ; 
At  ev'ry  feafon  let  my  ear 
Thy  folemn  wliifpers.  Fancy,  hear. 
O  warm  enthufiaftic  maid  ! 
Without  thy  powerful,  vital  aid. 
That  breathes  an  energy  divine. 
That  gives  a  foul  to  ev'ryjine, 
Ne'er  may  I  ftrive  with  lips  profane, 
To  utter  an  unhallow'd  ftrain  ; 
Nor  dare  to  touch  the  facred  ftring. 
Save  when  with  fmiles  thou  bid'ft  me  fing. 
O  hear  our  pray'r,  O  hither  come 
From  thy  lamented  Shakefpeare's  tomb, 
On  which  thou  lov'ft  to  fit  at  eve, 
Mufing  o'er  thy  darling's  grave. 
O  queen  of  numbers,  once  again 
Animate  fome  chofen  fwain. 
Who",  fiU'd  vt^ith  unexhaufted  fire, 
May  boldly  fmite  the  founding  lyre  ; 
Who  with  fome  new,  unequaU'd  fong^ 
May  rife  above  the  rhyming  throng  ; 
O'er  all  our  lift'ning  paflions  reign, 
O'erwhelm  our  fouls  with  joy  and  pain  j 
With  terror  fhake,  with  pity  move, 
Rouze  with  revenge,  or  melt  with  love, 
O  deign  t'attend  his  evening  walk. 
With  him  in  groves  and  grottoes  talk  ; 
Teach  him  to  fcorn,  with  frigid  art. 
Feebly  to  touch  th'  enraptur'd  heart ; 
Like  lightning,  let  his  mighty  verfe      ■  ~ 
The  bofom's  inmoft  foldings  pierce  ; 
With  native  beauties  win  applaufe, 
Beyond  cold  critics  ftudled  laws  : 
O  let  each  mufe's  fame  increafe  ! 
O  bid  Britannia  rival  Greece  ! 

The  following  ode,  written  by  Mr  Smart  on  the  5th 
of  December  (being  the  birth-day  of  a  beautiful  young 
lady ) ,  is  much  to  be  admired  for  the  variety  and  hannony 
of  the  numbers,  as  well  as  for  the  beauty  of  the  thoughts, 
and  the  elegance  and  dehcacy  of  the  compliment.  It  has 
great  fire,  and  yet  great  fweetnefs,  and  is  the  happy  ifl^ue 
of  genius  and  judgment  united. 

E  e  2  Hail 
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Hail  eldeft  of  the  monthly  train, 

Sire  of  the  winter  drear, 
Pecember !  in  whofe  iron  reign 

Expires  the  chequer'd  year. 
Hufh  all  the  bluft'ring  blafts  that  bkivr, 
And  proudly  plum'd  in  filver  fnow, 
Smile  gladly  on  this  bleft  of  days ; 
The  livery'd  clouds  (hall  on  thee  wait, 
And  Phoebus  fhine  in  all  his  ftate 
With  mote  than  fummer  rays. 
Though  jocund  June  may  juftly  boaft 

Long  days  and  happy  hours ; 
Though  AuguH  be  Pomona's  hoft, 

And  May  be  crown'd  with  ilow'rs : 
Tell  June  his  fire  and  crimfoji  dies. 
By  Harriot's  blufli,  and  Harriot's  eyes, 
EcHps'd  a«d  vanquilh'd,  fade  away  ; 
TeU  Augull,  thou  canft  let  him  fee 
A  rich^Tj  riper  fruit  than  he, 
A  fweeter  llow'r  than  May. 

The  enfuing  ode,  written  by  Mr  Collins  on  the  death 
sfid  elegiac  of  Mr  Thomfon,  is  of  the  paftoral  and  elegiac  kind,  and 
both  pifturefque  and  pathetic.  To  perceive  all  the  beau- 
ties of  this  little  piece,  which  are  indeed  many,  we  muft 
fuppofe  them  to  have  been  delivered  oa  the  river  Thames 
near  Richmond. 

In  yonder  grave  a  Druid  lies. 

Where  flowly  winds  the  dealing  wave  ; 
The  year's  beft  fweets  fhall  duteous  rife 

To  deck  its  poet's  filvan  grave  t 
In  yon  deep  bed  of  whifp*ring  reeds 
His  airy  harp  *  (hall  now  be  laid. 
That  he,  whofe  heart  in  forrow  bleeds. 

May  love  through  life  the  foothing  fhade*. 
Then  maids  and  youths  fhall  linger  here. 

And,  while  its  founds  at  diftance  fwell. 
Shall  fadly  feem  in  pity's  ear 

'To  hear  the  woodland  pilgrim's  knell. 
Remembrance  oft  fhall  haunt  the  fhore, 

When  Thames  in  fununer  wreaths  is  dreft. 
And  oft  fufpend  the  dafhing  oar,. 

To  bid  his  gentle  fpirit  reiVl 
And  oft  as  eafe  and  health  retire 

To  breezy  lawn,  or  foreft  deep, 
The  friend  fhall  view  yon  whitening  fpire  jj. 

And  'mid  the  varied  landfcape  weep. 
But  thou,  who  own'fl  that  earthy  bed,.. 

Ah  !  what  will  ev'ry  dirge  avail  ? 
Or  teaxs,  whidi  love  and  pity  fhed, 

That  mourn  beneath;  the  gliding  foil  ? 
Yet  lives  there  one,  whofe  heedlefs.eye. 

Shall  fcorn  thy  pde  fhrine  glimm'ring  near  ? 
With  him,  fweet  bard,  may  fency  die. 

And  joy  defert  the  blooming  year. 
But  thou,  lorn  ilream,  whofe  fullen  tide 

No  fedge-crown'd  fillers  now  attend, 
Now  waft  me  from  .the  green  hiH's  fide, 

Whofe  cold  turf  hides  the  buried  friend. 
And  fee,  the  fairy  valjcys  fade, 

Dim  night  has  veil'/i  the  folemn  view ! 
Yet  once  again,  dear  parted  lhade. 

Meek  nature's  cliild,  again  adieu  ! 
The  genial  meads,  affign'd  to  blefs 
Thy  life,  fhaU  jnoum  thy  early  doom  j 
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Their  hinds,  and  fhepherd  girls,  fhall  drcfs, 
With  fimple  hands,  thy  rural  tomb. 

Long,  long,  thy  ftone  and  pointed  clay 
Shall  melt  the  mufing  Briton's  eyes  » 

O  vales  and  wild  woods,  fhall  he  fay, 
In  yonder  grave  your  Druid  lies ! 
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Under  this  fpecies  of  the  ode,  notice  ought  to  be  The 
taken  of  thofe  written  on  divine  fubjefts,  and  which  are 
ufually  called  hymns.  Of  thefe  we  have  many  in  our 
language,  but  none  perhaps  that  are  fo  much  admired 
as  Mr  Addifon's.  The  beauties  of  the  following  hymn 
are  too  well  known,  and  too  obvious,  to  need  any  com- 
mendation ;  we  fhall  only  obferve,  therefore,  that  in 
this  hymn  (intended  to  difplay  the  power  of  the  Al- 
mighty) he  feems  to  have  had  a  pfahn  of  David  in  his 
view,  which  fays,  that  "  the  heavens  declare  the  glory 
of  God,  and  the  firmament  Ihcvveth  his  handywork.'* 

The  fpacious  firmament  on  high. 
With  all  the  blue  etherial  flty. 
And  fpangled  heav'ns,  a  fhinijig  frame. 
Their  great  original  proclaim  : 
Th'  unwearied  fun,  from  day  to  day. 
Does  his  Creator's  pow'r  difplay. 
And  publifhes  to  ev'ry  land 
The  work  of  an  Almighty  hand. 

Soon  as  the  ev'ning  fhades  prevail, 
The  moon  takes  up  the  wond'rous  tale, 
And  nightly  to  the  lift'ning  eartk 
Repeats  the  ftory  of  her  birth  i 
While  all  the  flars  that  round  her  bum. 
And  all  the  planets  in  their  turn. 
Confirm  the  tidings  as  they  roll. 
And  fpread  the  truth  from  pole  to  pole. 

What  tho'  in  folemn  filence  all 
Move  round  the  dark  terreflrial  ball  ? 
What  tho'  nor  real  voice  or  found 
Amid  their  radiant  orb  be  found  ? 
In  reafon's  ear  they  all  rejoice, 
And  utter  forth  a  glorious  voice,  ^ 
For  ever  fiuging,  as  they  fhine,. 
**  The  hand  that  made  us  is  divine." 

The  following  paftoral  hymn  is  a  verfion  of  the  23d' 
P/alm  by  Mr  Addifon  ;  the  peculiar  beauties  of  which 
have  occafioned  many  tranflations ;  but  we  have  feen* 
none  that  is  fo  poetical  and  perfeft  as  this.  And  in 
juftice  to  DrBoyce,  we  muft  obferve,  that  the  mufic 
he  has  adapted  to  it  is  fo  fweet  and  expreffive,  that  we 
know  not  which  is  to  be  moft  admired,  the  poet  .or  the. 
mufician^ 

The  Lord  my  pafture  fhall  prepare. 
And  feed  me  with  a  fhepherjd's  care  ; 
His  prefence  fhall  my  wants  fupply. 
And  guard  me  with  a  wat<;hful  eye  ; 
My  noon-day  walks  he  fhall  attend, , 
And  all  my  midnight  hours  defend, . 
When  in  the  fultry  glebe  I  faint, 
Or  on  the  tsliirfty  mountain  pant. 
To  fertile  vales  and  dewy  raeads 
My  w<eary.  wand' ring  fteps  he  leads  j : 
Where  peaceful  rivers  foft  and  flow 
Amid  the  verdant  landfcape  flow. 
Tho'  in  the  paths  of  death  I  tread, 
With  gloomy  horrors  overfpreadj 
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My  fteadfail  heart  lhaU  fear  no  ill : 

  For  thou,  O  Lord,  art  with  me  llill ; 

Thy  friendly  crook  (hall  give  me  aid, 
And  guide  me  through  the  dreadful  (hadfc 
Tho'  in  a  bare  and  rugged  way. 
Through  devious  lonely  wilds  I  ftray, 
Thy  bounty  fhall  my  pains  beguile : 
The  barren  wildernefs  fhaU  ftnile, 
,  With  fudden  greens  and  herbage  crownMj 

And  ftreams  fhaU  murmur  all  around. 

fifb-  III.  We  are  now  to  fpeak  of  thofe  odes  which  are 
»de.  of  the  fublime  and  noble  kind,  and  diftiijguilbed  from 
others  by  their  elevation  of  thought  and  diftion,  as  well 
by  the  variety  or  irregularity  of  their  numbers  as  the 
frequent  tranfitions  and  bold  excurfions  with  which  they 
are  enriched. 

To  give  the  young  ftudent  an  idea  of  the  fudden  and" 
frequent  tranfitions,  digreflions,  and  excurfions,  which 
are  admitted  into  the  odes  of  the  ancients,  we  cannot 
do  better  than  refer  him  to  the  celebrated  fong  or  ode  of 
Mofes  ;  which  is  the  oldefl  that  we  know  of,  and  was 
penned  by  that  divine  author  immediately  after  tlie  chil- 
dren of  Ifrael  crofled  the  Red-Sea. 

At  the  end  of  this  fong,  we  are  told,  that  "  Miriam 
the  prophetefs,  the  filler  of  Aaron,  took  a  timbrel  in 
her  hand,  and  all  the  women  went  out  after  her  with 
timbrels  and  with  dances.  And  Miriam  anfweredthem. 
Sing  ye  to  the  Lord,  for  he  hath  triumphed  glorioully ; 
the  horfe  and  liis  rider  hath  he  thrown  into  the  fea." 

From  this  laft  paflage  it  is  plain,  that  the  ancients 
very  early  called  in  mufic  to  the  aid  of  poetry;  and  that 
their  odes  were  ufually  fung,  and  accompanied  with 
their  lutes,  harps,  lyres,  timbrels,  and  other  inftruments: 
nay,  fo  effential,  and  in  fuch  reputation,  was  muflc  held 
by  the  ancients,  that  we  often  find  in  their  lyric  poets, 
addreflcs  or  invocations  to  the  harp,  the  lute,  or  the 
lyre ;  and  it  was  probably  owing  to  the  frequent  ufe 
made  of  the  laft-mentioned  inftrument  with  the  ode,, 
that  this  fpecies  of  writing  obtained  the  name  of  Lyric 
poetry. 

This  ode,  or  hymn,  which  fome  believe  was  compo* 
fed  by  Mofcs  in  Hebrew  verfe,  is  incomparably  better 
than  any  thing  the  heathen  poets  have  produced  of  the 
kind,  and  is  by  all  good  judges  confidered  as  a  mafter- 
piece  of  ancient  eloquence.  The  thoughts  are  noble 
and  fublime  :  the  ftyle  is  magnificent  and  expreflive  ; 
the  figures  are  bold  and  animated :  the  tranfitions  and 
excurfions  are  fudden  and  frequent :  but  they  are  fhort, 
and  the  poet,  having  digreffed  for  a  moment,  returns  im- 
mediately to  the  great  objeft  that  excited  his  wonder, 
and  elevated  his  foul  with  joy  and  gratitude.  The 
images  fill  the  mind  with  their  greatnefs,  and  ftrike  the 
imagination  in  a  manner  not  to  be  exprelTed. 

If  there  be  any  thing  that  in  fublimity  approaches  to 
it,  we  mull  look  for  it  in  the  eaft,  where  perhaps  we 
fhall  find  nothing  fupcrior  to  the  following  Hindoo 
hymn  to  Narraynof  or  "  the  fpirit  of  God,"  taken,  as 
Sir  William  Jones  informs  us,  from  the  writings  of  the 
ancient  Bramins. 
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spirit  of  fpirits,  who,  through  every  part 
Of  fpace  expanded,  and  of  endlefs  time. 
Beyond  the  reach  of  lab'ring  thought  fublimei 
Badft  uproar  into  beauteous  order  ftart  j 

Before  heav'n  was,  thou  art. 
Ere  fpheres  beneath  us  roll'd,  or  fpheres  abovci,. 
Ere  earth  in  firmamental  aether  hung, 
Thou  fat'ft  alone,  till,  through  thy  myflic  love, 
Things  unexifting  to  exiftence  fprung, 

And  grateful  defcant  fung. 
Omnifcient  Spirit,  whofe  all-ruling  pow'r 
Bids  from  each  fenfe  bright  emanations  beam  ; 
Glows  in  the  rainbow,  fparkles  in  the  ftream. 
Smiles  in  the  bud,  and  gliften's  in  the  flow'r 

That  crowns  each  vernal  bow'r  ; 
Sighs  in  the  gale,  and  warbles  in  the  throat 
Of  every  bird  that  hails  the  bloomy  fpring, 
Or  tells  his  love  in  many  a  liquid  note, 
Wlillft  envious  artifts  touch  the  rival  firing. 

Till  rocks  and  forefts  ring  ; 
Breathes  ia  rich  fragrance  from  the  Sandal  grove. 
Or  where  the  precious  muflc-deer  playful  rove ; 
In  dulcet  juice,; from  clull'ring  fruit  dllllls, 
And  burns  falubrious  in  the  tafteful  clove: 

Soft  banks  and  verd'rous  hills 

Thy  prcfent  Influence  fills; 
In  air,  in  floods,  in  caverns,  woods,  and  plains, 
Thy  wiU  infplrits  all,  thy  fovereign  Maya  reigns. 
Blue  ciyftal  vault,  and  elemental  fires, 
Tliat  in  th'  ethereal  fluid  blaze  and  breathe; 
Thou,  tolling  main,  whofe  fnaky  branches  wreathe 
This  penfile  orb  with  intertwilling  gyres  j 
Mountains,  whofe  lofty  fpires, 
Prefumptuous,  rear  their  fummits  to  the  Ikies, 
And  blend  their  em'rald  hue  with  fapphire  light; 
Smooth  meads  and  lawns,  that  glow  with  varying  dyes  ^ 
Of  dew-befpangled  leaves  and  blolfoms  bright. 
Hence!  vanifh  from  my  fight 
Delufive  piiSlures !  unfubftantial  Ihows  ! 
My  foul  abforb'd  one  only  Being  knows, 
Of  all  perceptions  one  abundant  fourcs. 
Whence  ev'ry  objcdt,  ev'ry  moment  flows  : 
Suns  hence  derive  their  force, 
Hence  planets  learn  their  courfe  ; 
But  funs  and  fading  worlds  I  view  no  more;  - 
God  only  I  perceive  ;  God  only  I  adore  (f). 

We  come  now  to  tlie  Pindaric  ode,  which  (if  we  ex* The  Psd* 
cept  the  hymps  in  the  Old  Teflament,  the  pfalms  of  ^^ric  ode* 
king  David,  and  fuch  hymns  of  the  Hindoos  as  thatjuft 
quoted)  is  the  mofl  exalted  part  of  Lyric  poetry;  and 
was  fo  called  from  Pindar ,  an  ancient  Greek!  poet,  who 
is  celebrated  for  the  boldnefs  of  his  flights,'  the  impetu- 
ofity  of  his  ftyle,  and  the  feeming  wildnefs  and  irregu- 
larity that  •  runs  through  his  compofitions,  and  which 
are  faid  to  be^the  effect  of  the  greateft  art.  See  Pin- 
dar. 

The  odes  of  Pindar  were  held  in  fuch  high  eftiraa- 
tion  by  the  ancients,  that  it  was  fabled,  in  honour  of* 
their  fwectnefs,  that  the  bees,  while  he  was  in  the<;radle, 

brought • 


15a 


(  f)  For  the  phllofophy  of  this  ode,  which  reprefents  the  Deity  as  the  foul  of  the  world,  or  rather  as  th£ 
only  Being  (the  "  "  of  the  Greeks},  fee  Metaphysics,  0°  269,  and  Philosophx,  ii''6. 
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Of  Lyric  brought  honey  to  his  Hps  :  nor  did  the  vidors  at  the 
^  Poetry.    Olympic  and  other  games  think  the  crown  a  fufficlent 
*       reward  for  their  merit,  unlefs  their  atchievements  were 
celebrated  in  Pindar's  fongs  ;  moft  wifely  prefaging, 
that  the  firft  would  decay,  but  the  other  endure  for 
ever. 

This  poet  did  not  always  write  his  odes  In  the  fame 
meafure,  or  with  the  fame  intention  with  regard  to  their 
being  fung.  For  the  ode  Infcribed  to  Diagoras  (the 
concluding  ftanza  of  which  we  Inferted  at  the  beginning 
of  this  feftlon)  \&  in  heroic  meafure,  and  ail  the  llanzas 
are  equal :  there  are  others  alfo,  as  Mr  Weft  obferves, 
made  up  of  Jlrophes  and  antijtrophes,  without  any  epode  ; 
and  fome  compofed  of  Jlrophes  only,  of  different  lengths 
and  meafures  :  but  the  greateft  part  of  his  odes  are  di- 
vided into  Jirophe,  nr.tijlrophe,  and  epode ;  in  order,  as 
Mr  Congreve  conjedhires,  to  their  being  fung,  and  ad- 
dreffed  by  the  performers  to  different  parts  of  the  au- 
dience. "  They  were  fung  (fays  he)  by  a  chorus,  and 
adapted  to  the  lyre,  and  fometlmes  to  the  lyre  and  pipe. 
They  conlifted  ofteneft  of  thiree  ftanzas.  The  firft  was 
called  the  Jlroph-^  from  the  verfion  or  circular  motion 
of  the  fingers  In  that  ftanza  from  the  right  hand  to  the 
left.  The  fecond  ftanza  was  called  the  ant'ijlrophe^  from 
the  contraverfion  of  the  chorus;  the  fingers  in  performing 
that,  turning  from  the  left  hand  to  the  riglit,  contrary  al- 
ways to  their  motion  In  the  ftrophe.  The  third  ftanza  was 
called  the  epode  (It  may  be  as  being  the  after-fong) ,  which 
they  fung  in  the  middle,  neither  turning  to  one  hand 
*Vid.  Pr^^.  nor  the  other.  But  Dr  Weft's*  friend  is  of  opinion, 
to  JVefl  s  ^jjg  performers  alfo  danced  one  way  while  they 

were  finging  the  ftrophe,  and  danced  back  as  they  fung 
the  aritl/lrophe,  till  they  came  to  the  fame  place  again, 
and  then  ftanding  ftill  they  fung  the  epode.  He  has  tranf- 
lated  a  paffage  from  the  Scholia  on  Hephaflion^  in  proof 
of  his  opinion ;  and  obferves,  that  the  dancing  the Jirophe 
and  aniijlrophe  In  the  fame  fpace  of  ground,  and  we  may 
fuppofe  the  fame  fpace  of  time  alfo,  ftiows  why  thofe 
two  parts  confifted  of  the  fame  length  and  meafure. 

As  the  various  meafures  of  Pindar's  odes  have  been 
the  means  of  fo  far  mifleading  fome  of  our  modern  poets, 
as  to  Induce  them  to  call  compofitions  Pindaric  Qdes, 
that  were  not  written  In  the  method  of  Pindar,  it  Is  ne- 
ceffary  to  be  a  little  more  particular  on  this  head,  and 
to  give  an  example  from  that  poet,  the  more  effeftually 
to  explain  his  manner ;  which  we  fhall  take  from  the 
tranflation  of  Dr  Weft. 

The  eleventh  Ne MEAN  Ode. 

This  ode  i«  Infcribed  to  Arlftagoras,  upon  occafion 
of  his  entering  on  his  office  of  prefident  or  governor  of 
the  Ifland  of  Tenedos :  fo  that,  although  It  Is  placed 
among  the  Nemean  odes,  It  has  no  fort  of  relation  to 
thofe  games,  and  Is  Indeed  properly  an  Inauguration  ode, 
compofed  to  be  fung  by  a  chorus  at  the  facrifices  and  the 
feafts  made  by  Arlftagoras  and  his  colleagues.  In  the 
town-hall,  at  the  time  of  their  being  Invefted  u-ith  the 
magiftracy,  as  is  evident  from  many  exprefllons  In  the 
firft  Jirophe  and  aniijlrophe. 

Argument. 

Pindar  opens  thi.s  ode  with  an  Invocation  to  Vefta 
(the  goddefs  who  prefided  over  the  couits  of  juftice,  and 
whofe  ftatue  and  altar  were  for  that  reafon  placed  in  the 
town-halls,  or  Prytanaums^  as  the  Greeks  called  them), 
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befeeching  her  to  receive  favourably  AiiftagdrRS  and  his  Of  JLyi 
colleagues,  who  were  then  coming  to  offer  facrifices  to  **"**''y 
her,  upon  their  entering  on  their  office  of  Prytans  or  ^ 
maglftrates  of  Tenedos  ;  which  office  continuing  for  a 
year,  he  begs  the  goddefs  to  take  Arlftagoras  under 
Jier  proteftion  during  that  time,  and  to  condudl  him  to 
the  end  of  It  without  trouble  or  difgrace.    From  Arl- 
ftagoras, Pindar  turns  himfelf  In  the  next  place  to  hia 
father  Arcefilas,  ivhom  he  pronounces  happy,  as  well 
upon  account  of  his  fon's  merit  and  honour,  as  upon 
his  own  great  endowments  and  good  fortune  ;  fuch  as 
beauty,  ftrength,  courage,  riches,  and  glory,  refulting 
from  his  many  victories  In  the  games.     But  left  he 
fliould  be  too  much  puffed  up  with  tliefe  praifes,  he  re- 
minds him  at  the  fame  time  of  his  mortality,  and  tellj 
him  that  his  clothing  of  flefh  Is  perlfhable,  that  he 
muft  e'er  long  be  clothed  with  earth,  the  end  of  ail 
things  :  and  yet,  continues  he,  it  Is  but  juftice  to  pralfc 
and  celebrate  the  worthy  and  deferving,  who  from  good 
citizens  ought  to  receive  all  kinds  of  honour  and  com- 
mendation ;  as  Arlftagoras,  for  Inftance,  who  hath  ren- 
dered both  himfelf  and  his  country  iUuftrlous  by  the 
many  victories  he  hath  obtained,  to  the  number  of  fix- 
teen,  over  the  neighbouring  youth,  in  the  games  ex- 
hibited iti.  and  about  his  own  country.  From  whence,  fays 
the  poet,  I  conclude  he  would  have  come  off  viftorloua 
even  In  the  Pythian  and  Olympic  games,  had  he  not 
been  reftrained  from  engaging  In  thofe  famous  lifts  by 
the  too  timid  and  cautious  love  of  his  parents.  Upon 
which  he  falls  Into  a  moral  refleftion  upon  the  vanity 
of  man's  hopes  and  fears  ;  by  the  former  of  which  they 
are  oftentimes  excited  to  attempts  beyond  their  ftrength, 
which  accordingly  Iffue  in  their  difgrace  ;  as,  on  the 
other  hand,  they  are  frequently  reftrained,  by  unreafon- 
able  and  ill-groUnded  fears,  from  enterprifes,  in  which 
they  would  in  all  probability  have  come  off  with  ho- 
nour.   This  refleftion  he  applies  to  Arlftagoras,  by 
faying  it  was  very  eafy  to  forefee  what  fuccefs  he  wa» 
like  to  meet  with,  who  both  by  father  and  mother  was 
defcended  from  a  long  train  of  great  and  valiant  men.. 
But  here  again,  with  a  very  artful  turn  of  flatteiy  to  hi» 
father  Arcefilas,  whom  he  had  before  reprefentcd  as 
ftrong  and  valiant,  and  famous  for  his  vidtories  in  the 
games,  he  obferves  that  every  generation,  even  of  a 
great  and  glorious  family.  Is  not  equally  illuftrlous  any 
more  than  the  fields  and  trees  are  every  year  equally 
fruitful ;  that  the  gods  had  not  given  mortals  any  cer- 
tain tokens  by  which  they  might  foreknow  when  the 
rich  ymrs  of  -virtue  fhould  fucceed ;  whence  it  comes  to 
pafs,  that  men,  out  of  felf-conceit  and  prefumption,  are 
perpetually  laying  fchemes,  and  forming  enterprifes, 
without  previoufly  confulting  prudence  or  wifdom, 
whofe  fit  earns ^  fays  he,  he  remote  and  out  of  the  com- 
mon road.    From  all  which  he  infers,  that  It  Is  better 
to  moderate  our  defires,  and  fet  bounds  to  our  avarice 
and  ambition  j  with  which  moral  precept  he  conclude* 
the  ode. 

Strophe  I. 

Daughter  of  Rhea  !  thou,  whofe  holy  fire 
Before  the  awful  feat  of  juftice  flames  ! 

Sitter  of  heav'n's  almighty  fire  ! 
Sitter  of  Juno,  who  coequal  claims 

With  Jove  to  fhare  the  empire  of  the  gods  ! 
O  virgin  Vefta  !  to  thy  dread  abodes, 

Lo! 


II.  P     O  E 

Tic         Lo  i  Ariftagoras  dirc<fts  his  pace  ! 

y-  Receive  and  near  thy  facred  fceptre  place 

Him,  and  his  colleagues,  who,  with  honeft  zeal, 
O'er  Tenedos  prefide,  and  guard  the  public  weal. 

Antistrophe  I. 

And  lo  f  with  frequent  off' rings,  they  adore 
Thee*,  firft.  invok'd  in  ev'ry  folemn  pray'r  1 

To  thee  immix'd  libations  pour. 
And  fill  with  od'rous  fumes  the  j&agrant  air. 
Around  in  feflive  fongs  the  hymning  choir 
Mix  the  melodious  voice  and  founding  lyre. 
While  fliU,  prolong'd  with  hofpItaUe  love, 
Are  folemniz'd  the  rites  of  genial  Jove  : 
Then  guard  him,  Vefta,  through  his  long  career, 
And  lei  him  clofe  in  joy  his  minifteriai  year. 

E  P  O  D£  I. 

But  hail,  Arcefilas  !  all  hail 
To  thee,  blefs'd  father  of  a  fon  fo  great ! 

Thou  whom  on  fortune's  higheft  fcale 
The  favourable  hand  of  heav'n  hath  fet. 

Thy  manly  form  with  beauty  hath  refin'd. 
And  match'd  that  beauty  with  a  vaUant  mind. 
Yet  let  not  man  too  much  prefume, 
Tho'  grac'd  with  beauty's  faireft  bloom  ; 
Tho*  for  fuperior  fbiength  renovvn'd; 
Tho'  with  triumphal  chaplets  crown'd : 
Let  him  remember,  that,  in  flefh  array'd, 
Soon  (hall  he  fee  that  mortal  veftment  fade  ; 
Till  loft,  imprifon'd  in  the  mould'ring  urn. 
To  earth,  the  end  of  all  things,  he  return. 

Strophe  II. 

Yet  fiiould  the  worthy  from  the  public  tongue 
Receive  their  recompenfe  of  virtuous  praife  ; 

By  ev'ry  zealous  patriot  fung. 
And  deck'd  with  ev'ry  flow'r  of  heav'nly  lays. 
Such  retiibution  in  re.  urn  for  fame. 
Such,  Ariftagoras,  thy  virtues  claim. 
Claim  from  thy  country  ;  on  whofe  glorious  brows 
The  wreftler's  chaplet  ftill  unfaded  blows  ; 
Mix'd  with  the  great  Pancratiaftic  crown, 
"Which  from  the  nelghb'ring  youtli  thy  early  valour  won. 

Antistrophe  II. 

And  (but  his  timid  parents'  cautious  love, 
Dlfturblng  ever  his  too  forward  hand. 

Forbad  their  tender  fon  to  prove 
The  toUs  of  Pythia  or  Olympla's  fands), 
Now  by  the  Gods  I  fwear,  his  valorous  might 
Had  'fcap'd  victorious  In  each  bloody  fight ; 
j^^j.    And  from  Caftallaf,  or  where  dark  with  fhade 
wh(  ff  The  mount  of  Saturn  :j:  rears  its  olive  head, 
I  the   Great  and  illuftrious  home  had  he  return' d  ; 
|an     While,  by  his  fame  eclips'd,  his  vanquifh'd  foes  had 
r^f"^  [mourn'd. 
hall  E  p  o  D  E  11. 

joi''v£s     Then  his  triumphal  treffes  bound 

With  the  dark  verdure  of  th"  Olympic  grove, 
id  the      With  joyous  banquets  had  he  crown'd 
ini  at  The  great  quinquennial  feftlval  of  Jove  ; 
i"*"    And  checr'd  the  folemn  pomp  with  choral  lays, 
Sweet  tribute,  which  the  mule  to  virtue  paye. 


Was  a  ri.ycC 
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But,  fuch  Is  man's  prepoft'rous  fate ! 

Now,  with  o'er-weening  pride  elate, 

Too  far  he  aims  his  fhaft  to  throw. 

And  ftraining  burfts  his  feeble  bow  : 
Now  pufillanimous  deprefs'd  with  fear. 
He  checks  his  virtue  in  the  mid  career ; 
And  of  his  ftrengtli  diilrullful,  coward  flies 
The  context,  tho'  empow'rd  to  gain  the  prize. 

Strophe  III. 

But  who  could  eiT  in  prophefying  good 
Of  him,  whofe  undegeneratiug  breaft 

Swells  with  a  tide  of  Spartan  blood. 
From  fire  to  fire  in  long  fucceffion  trac'd 
Up  to  Pifander;  who  in  days  of  yore 
From  old  Amyclte  to  the  Lefblan  fiiore 
And  Tenedos,  coUeagu'd  in  high  command 
With  great  Oreites,  led  th'  iEolian  band  ? 
Nor  was  his  mother's  race  lefs  ftrong  and  brave. 
Sprung  from  a  ftock  that  grew  on  fair*  Ifmenus'  wave.  *  Ifmenm 

A  N  T  I  S  T  R  O  P  H  E  III. 

Tho*  for  long  intervals  obfcur'd,  again 
Oft-times  the  feeds  of  lineal  worth  appear. 

For  neither  can  the  furrow'd  plain 
Full  harvefts  yield  with  each  returning  year ; 
Nor  in  each  period  will  the  pregnant  bloom 
Inveft  the  fmiling  tree  with  rich  perfume. 
So,  barren  often,  and  inglorious,  pafs 
The  generations  of  a  noble  race  ; 
While  nature's  vigour,  working  at  the  root. 
In  after-ages  fwells,  and  bloffoms  into  fruit. 

E  P  o  D  E  III. 

Nor  hath  Jove  giv'n  us  to  foreknow 
When  the  rich  years  of  virtue  ihall  fucceed  : 

Yet  bold  and  dai'Ing  on  we  go. 
Contriving  fchemes  of  many  a  mighty  deed  ; 
While  hope,  fond  Inmate  of  the  human  mind, 
And  felf-oplnlon,  aftlve,  rafh,  and  blind, 

Hold  up  a  falfe  lUufive  ray. 

That  leads  our  dazzled  feet  aftray 

Far  from  the  fprlngs,  where,  calm  and  flcHV,- 

The  fecret  ftieams  of  wifdom  flow. 
Hence  fliould  we  learn  our  ardour  to  reftrain. 
And  limit  to  due  bounds  the  thirft;  of  gain. 
To  rage  and  madnefs  oft  that  paflion  turns. 
Which  with  forbidden  flames  defpairing  bums. . 

From  the  above  fpeclmen,  and  from  what  we  have  oifij^J 
already  fald  on  this  fubje6t,  the  reader  wIU  perceive,  tmifliinir 
that  odes  of  this  fort  are  dlfl:ingulfhed  by  the  happy  chara«fler8 
tranfitlons  and  dlgreffions  which  they  admit,  and  the 
furprlfing  yet  natural  returns  to  the  fubjeft.    This  re- 
quires great  judgment  and  genius;  and  the  poet  who 
would  excel  In  this  kind  of  writing,  fliould  draw  the 
plan  of  his  poem.  In  manner  of  the  argument  we  have 
above  inferted,  and  mark  out  the  places  where  thofe 
elegant  and  beautiful  failles  and  wanderings  may  be  made,, 
and  where  the  returns  will  be  eafy  and  proper. 

Pindar,  it  is  unlverfally  allowed,  had  a  poetical  and 
fertile  imagination,  a  warm  and  enthufiaftic  genius,  a 
bold  and  figurative  expreffion,  and  a  concife  and  fen- 
tentious  fl:yle  :  but  it  Is  generally  fuppofed  that  many 
of  thofe  pieces  which  procured  him  fuch  extravagant 
1  praife§ 
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Of  l-?ric  praites  and  extraordinary  teftimtJnics  of  efteem  from 
^  "^t' y-  ^  tlie  ancients  are  loft  ;  and  if  they  were  not,  it  would 
*  '  '~  be  perhaps  impofiible  to  convey  them  into  our  language ; 
for  beauties  of  this  kind,  like  plants  of  an  odoriferous 
and  delicate  nature,  are  not  to  be  tranfplanted  into  ano- 
ther clime  without  loUng  much  of  their  fragrance  or 
effential  qualityi 

With  regard  to  thofe  compofitions  which  are  ufually 
called  Pindaric  odes i  (but  which  ought  rather  to  bedi- 
monly  cal-  ftinguifhed  by  the  name  of  Irregular  odes),  we  have 
Jed  Pin-  many  in  our  language  that  deferve  particular  commen- 
dation :  and  the  criticifm  Mr  Congreve  has  given  us 
on  that  fubjedl,  has  too  much  afperity  and  too  great 
latitude  ;  for  if  other  writers  have,  by  miftaking  Pin- 
dar's meafures,  given  their  odes  an  improper  title,  it 
is  a  crime,  one  would  think,  not  fo  dangerous  to  the 
commonwealth  of  letters  as  to  deferve  fuch  fcvere  re- 
proof. Befide  which,  we  may  fuppofe  tiiat,fome  of 
thefe  writers  did  not  deviate  from  Pindar's  method 
throutjh  ignotance,  but  by  choice ;  and  that  as  their 
odes  were  not  to  be  performed  with  both  finging  and  dan- 
cing, in  the  manner  of  Pindar's,  it  feemed  unnecefTary 
to  confine  the  firft  and  fecond  ftanzas  to  the  fame  ex- 
a£l  numbers  as  was  done  in  his  ftrophes  and  anti- 
Arophes.  The  poet  therefore  had  a  right  to  indulge 
himfelf  withxnore  liberty  :  and  wc  cannot  help  thinking, 
that  the  ode  which  Mf  Dryden  has  given  us,  intitled, 
Alexander* s  Feafl,  or  the  Power  of  Mujicy  is  altogether 
as  valuable  In  loofe  and  wild  numbers,  as  it  could  have 
been  if  the  ftanzas  were  more  regular,  and  written 
in  the  manner  of  Pindar.  In  this  ode  there  is  a 
wonderful  fublimity  of  thought,  a  loftinefs  and  fweetnefs 
X)f  exprefllon,  and  a  moft  pleafing  variety  of  numbers. 

'Twas  at  the  royal  feaft,  for  Periia  woo 
By  Philip's  warlike  fon, 
Aloft,  in  awful  ftate. 
The  god-like  hero  fate 

On  his  impeiial  throne  ; 
His  valiant  peers  were  plac'd  around  i 
Their  brows  with  rofes  and  with  myrtles  bound, 

(So  {hould  defert  in  anns  be  erown'd :) 
The  lovely  Thais  by  his  fide 
Sat  like  a  blooming  eaftern  bride. 
In  flow'r  of  youth  and  beauty's  pride, 
Happy,  happy,  happy  pair  ! 
None  but  tlie  brave, 
None  but  the  brave, 
None  but  the  brave  deferve  the  fair. 

Chor.  Happy,  happy,  &c. 
Timotheus,  plac'd  on  high 
Amid  the  tuneful  tjuire. 
With  flying  fingers  touch'd  the  lyre  r 
The  trembling  notes  afcend  the  ilcy, 

And  heav'nly  joys  infpirc. 
The  fong  began  from  Jove, 
Who  left  his  blifeful  feats  above, 
(  Such  is  tlie  pow'r  of  mighty  love  ! ) 
A  dragon's  fiery  form  bely'd  the  God  ; 
Sublime  on  radiant  fpires  he  rode. 
When  he  to  fair  Olympia  prefs'd  ; 
And  while  he  fought  her  fnowy  br^ft  : 
Then  round  her  flender  waitl  he  curl'd. 
And  flamp'd  an  image  of  himfelf,  a  fov'reign  of 
the  world. 

The  XaS^vimg  crowd  admire  the  lofty  found. 


TRY. 

A  prefent  deity,  they  fhout  attend  j 
A  prcfent  deity,  the  vaulted  roofs  rebound : 
With  ravifh'd  ears 
The  monarch  hear*, 
AfTumes  the  God, 
AfFefts  to  nod, 
And  fccms  to  fhake  the  fpheres. 

Chor.  Wtth  ravifh'd  ears,  &c. 
The  praife  of  Bacchus  then  thefweet  muficlanfung} 
Of  Bacchus  ever  fair  and  ever  young  : 
The  jolly  God  in  triumph  comes  ; 
Sound  the  trumpets,  beat  the  drums  : 
FUifh'd  with  a  purple  grace, 
He  fhows  his  honefl  face  : 
Now  give  the  hautboys  breath;  he  comes,  he  comes  I 
Bacchus,  ever  fair  and  young, 

Drinking  joys  did  firft  oi-dain  : 
Bacchus*  bleffings  are  a  treafure. 
Drinking  is  the  foldier'a  pleafure  : 
Rich  the  treafure. 
Sweet  the  pleafure : 
Sweet  the  pleafure  after  pain. 

Chor.  Bacchus*  hlejjtngs,  &c. 
Sooth'd  with  the  found,  the  king  grew  vain, 

Fought  all  his  battles  o'er  again  ; 
And  thrice  he  routed  all  his  foes,  and  thrice  he 
flew  the  flaln. 
The  mafter  faw  the  madnefs  rife ; 
His  glowing  cheeks,  his  ardent  eyes  ; 
And  while  he  heav'n  and  earth  dcfy'd, 
Chang'd  his  hand,  and  check'dhis  pride* 
He  chofe  a  mournful  mufe 
Soft  pity  to  infufe : 
He  fung  Darius  great  and  good. 

By  too  fevere  a  fate. 
Fallen,  fallen,  fallen,  fallen. 

Fallen  from  his  high  eftate. 
And  welt'ring  in  his  blood  ; 
Deferted  at  his  utmoft  need. 
By  thofe  his  former  bounty  fed. 
On  the  bare  earth  expos'd  he  lies. 
With  not  a  friend  to  clofe  his  eyes. 
"With  down-caft  looks  the  joylefs  viftor  fat, 
Revolving  in  his  alter'd  foul 

The  various  turns  of  chance  below  ; 
And  now  and  then  a  figh  he  ftole. 
And  tears  began  to  flow. 

Cho.  Revolving,  &c. 
The  mighty  mafter  fmil'd  to  fee 
That  love  was  in  the  next  degree : 
'Twas  but  a  kindred  found  to  move  ; 
For  pity  melts  the  mind  to  love, 
Softly  fweet,  in  Lydian  meafures  : 
Soon  he  footh'd  his  foul  to  pleafiires. 
War,  he  fung,  is  toil  and  trouble  ; 
Honour  but  an  empty  bubble, 

Never  ending,  ilill  beginning;. 
Fighting  ftill,  and  ftill  deftroying. 

If  the  world  be  worth  thy  winning, 
Think,  O  think,  it  worth  enjoying. 
Lovely  Thais  fits  befide  thee. 
Take  the  good  the  gods  provide  thee. 
The  many  rend  the  flcies  with  loud  applaufc; 
JSo  love  was  erown'd,  but  mufic  won  the  caufc. 
The  prince,  unable  to  conceal  his  pain, 

GazM 
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Gaz'd  on  the  faii*. 
Who  caus'd  his  care, 
And  figh'd  and  look'd,  fjgh'd  and'look'd, 
Sigh'd  and  look'd,  and  figh'd  again  : 
At  length  with  love  and  wine  at  once  oppre&'d, 
The  vanquifli'd  victor  funk  upon  her  breaft. 

Chor.  The  pr  'tnce^  &C. 
Now  ftrikellic  golden  lyre  again  ; 
A  louder  yet,  and  yet  a  louder  ftrain» 
Break  his  bands  of  fleep  afunder, 
And  roufe  him,  like  a  rattling  peal  of  thunder. 
Hark  !  hark  !  the  horrid  found 
Has  rais'd  up  his  head. 
As  awake  from  the  dead, 
And  amaz'd  he  Hares  round. 
Hevenge,  revenge,  Tiniotheus  ones. 
See  the  furies  arife  : 
See  the  fnakes  that  they  rear. 
How  they  hifs  in  their  hair. 
And  the  fparkles  that  flafh  from  their  eyes  ; 
Behold  a  ghaftly  band, 
Each  a  torch  in  his  hand ! 
Thofe  are  Grecian  ghofts  that  in  battk  were  flain. 
And  unbury'd  r«nain, 
Inglorious  on  the  plain. 
Give  the  vengeance  due 
To  the  valiant  crew, 
fcehold  how  they  tofs  their  torclies  on  high. 
How  they  point  to  the  Perfian  abodes, 
And  ghtt'ring  temples  of  their  hoftile  gods. 
The  princes  applaud  with  a  furious  joy  ; 
And  the  king  feiz'd  a  flambeau,  with  xealtodeftroy; 
Thais  led  the  way 
To  light  him  to  his  prey. 
And,  like  another  Helen,  Ihe  fir'd  another  Troy* 
Chor.  And  the  king  Jeiz'd^  &c. 
Thus  long  ago, 
AVhile  organs  yet  jvere  mute  ; 
Timotheus,  to  his  breathing  flute, 

And  founding  lyre. 
Could  fwell  tlie  fo\d  to  rage,  or  kindle  foft  defire. 
At  bft  divine  Cecilia  came, 
Inventrefs  of  the  vocal  fiame  j 
The  fweet  enthufiaft,  from  her  facred  ftorc, 
EnWg'd  the  former  nanow  bounds. 
And  added  length  to  folemn  founds. 
With  nature's  mother- wit, and  arts  unknown  before* 
X.et  old  Timotheus  yield  the  prize 

Or  both  divide  the  crown  ; 
He  rais'd  a  mortal  to  the  flcies  ; 
She  di"e%v  an  angel  down. 

Grand  chor.  At  laj}^  fee. 

Tfhere  is  another  poem  by  Dryden,  on  the  death  of 
Mrs  Anne  Killegrew,  ft  young  lady  eminent  for  her 
oAw-Ikill  in  poetry  and  panting,  which  a  great  critic  *  has 
pronoimced  to  be  "  undoubtedly  the  hobleft  ode  that 
our  language  has  evet  produced."  He  owns,  that  as 
a  whole  it  may  perhaps  be  inferior  to  Alexander's  Feajl; 
"but  he  affirms  that  the  firft  ftanza  of  it  is  fuperior  to 
any  fingle  part  of  the  other.  Tliis  famoue  flianza,  he 
fays,  flows  with  a  torrent  of  euthufiafm  :  Fervet  Itnmen- 
fujque  ruit.  How  far  this  criticilin  is  julV,  the  public 
TgcM&.  determine. 

^  Vt)i.XV;.PartL 


Thou  yoftflgell  virgin-daughter  of  the  flcteS) 
Made  in  the  laft  promotion  of  the  blefs'd  j 
Whofe  palms,  new-pluck'd  from  Paradife, 
In  fpreading  branches  more  fublimely  rife, 
Rich  with  immortal  green  above  the  reft  > 
Whether,  adopted  to  fome  neighb  ring  ftaf. 
Thou  roU'ft  above  us,  in  thy  wand'ring  race, 

Or  in  proceflion  fix'd  and  regular, 

Mov'd  with  the  heav'n's  majeftic  pace ; 

Or,  call'dto  more  fuperior  blifs, 
Thou  tread'ft  with  feraphirns  the  vail  aby£t  i 
Whatever  happy  region  is  tliy  place, 
Ceafc  thy  celeftial  fong  a  little  fpace  ; 
Thou  wilt  have  tiftie  enough  for  hymns  divine«, 

Since  heaven's  eternal  year  is  thine. 
Hear  then  a  mortal  mufe  thy  praife  rehearfc 

In  no  ignoble  verfe ; 
But  fucb  ate  thy  own  voice  did  pra^life  here^ 
When  thy  firft  fruits  of  poefy  were  giv^n 
To  make  thyfelf  a  Welcome  inmate  tlwrc  j 
While  yet  a  young  probationer» 
And  candidate  of  heav'a. 

II. 

If  by  traduftion  came  tliy  mind. 

Our  wonder  is  the  lefs  to  fiad 
A  foul  fo  charming  from  a  ftock  fo  good  i 
Thy  father  was  transfus'd  into  thy  blood» 
So  wert  thou  born  into  a  tuneful  ftrain. 
An  early,  rich,  and  inexhaufted  vein. 

But  if  thy  pre-exifting  foul 

Was  form'd  at  firft  with  myriads  more, 
It  did  through  all  the  mighty  poets  roll, 

Who  Greek  or  Latin  laurels  wore. 
And  was  that  Sappho  laft  which  once  it  was  befoVe* 

If  fo,  then  ceafc  thy  flight,  0  heaven-born  mind  i 

Thou  haft  no  drofs  to  purge  from  thy  rich  ore. 

Nor  can  thy  foul  a  fairer  manfion  find, 

Than  was  the  beauteous  frame  Ihe  left  behind  :  C 
Return  to  fill  or  mend  the  choir  of  thy  celefti&l  kind.  S 
III. 

May  we  prefume  to  fay,  that^  at  thy  birth. 
New  joy  was  fprung  in  heav'n,  as  well  as  here  on  eartk^ 
For  fure  tlie  milder  planets  did  combine 
On  thy  aufpicious  horofcopc  to  ihine,  C 
An  e'en  the  moft  malicious  were  in  trine.  S 

Thy  brother-angels  at  thy  birth 

Strimg  each  his  lyre,  and  tun'd  it  high. 

That  all  the  people  of  the  fljy 
Might  know  a  poetefs  was  born  on  earth. 

And  then,  if  ever,  mortal  ears 

Had  heard  the  ihufic  of  the  fpheties. 

And  if  no  cluft'riiig  fwarm  of  bees 
Gn  thy  fweet  mouth  diftill'd  their  golden  dew, 

'Tvras  that  fuch  vulgar  miracles 

Heav'n  had  not  leifuie  to  renew : 
iFor  all  thy  blefs'd  fraternity  of  love 
Solemniz'd  there  thy  birth,  and  kept  thy  holy  day  above. 

O  gracious  God !  how  far  have  we 
Profan'd  thy  heav'nly  gift  of  poefy  ? 
Made  proftitute  and  profligate  the  Mufe, 
Debas'd  to  each  obfcene  and  impiotts  ufe, 

F  f  Whofe 
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Of  Lyric  WKofe  harmony  was  firll  ordaln'd  above 
^  Poetry.   Yor  tongues  of  angels,  and  for  hymns  of  love  ? 
*       O  wretched  we  !  why  were  we  hurry *d  down 
This  lubrique  and  adult'rate  age, 
(Nay  added  fat  pollutions  of  our  own) 
T  increafe  the  ftrqaming  ordures  of  the  ftage  ! 
What  can  we  fay  t'excufe  our  fecond  fall  ? 
Let  this  thy  veftal,  Heav'n,  atone  for  all : 
Her  Arethufian  ftream  remains  unfoil'd, 
Unmix'd  with  foreign  filth,  and  undefil'd  ;  \ 
Her  wit  was  more  than  man,  her  innocence  a  child. 
V, 

Art  fhe  had  none,  yet  wanted  none  ; 

For  nature  did  that  want  fupply  : 

So  rich  in  treafures  of  her  own, 

She  might  our  boafted  ftorts  defy  : 
Such  noble  vigour  did  her  verfe  adorn, 
That  it  feem'd  borrow'd  where  'twas  only  born 
Her  morals,  too,  were  in  her  bofom  bred, 

By  great  examples  daily  fed. 
What  in  the  beft  of  books,  her  father's  life  fhe  read, 
And  to  be  read  herfelf,  (he  need  not  fear ; 
Each  teft,  and  every  light,  her  Mufe  will  bear, 
Tho'  Epiftetus  with  his  lamp  were  there. 
E'en  love  (for  love  fometimes  her  Mufe  exprefs'd) 
Was  but  a  lambent  flame  which  play'd  about  her  breail, 
X>ight  as  the  vapours  of  a  moniing  dream, 
So  cold  herfelf,  while  fhe  fuch  warmtln  exprefs'd, 
'Twas  Cupid  bathing  in  Diana's  ftream. 

VI. 

Born  to  the  fpacious  empire  of  the  Nine, 

One  would  have  thought  fhe  fhould  have  been  content 

To  manage  well  that  mighty  government ; 

But  what  can  young  ambitious  fouls  ponfine  ? 
To  the  next  realm  fhe  ftretch'd  her  fway, 
For  Painture  near  adjoining  lay,  > 

A  plenteous  province  and  alluring  prey.  J 
A  Chamber  of  Dependencies  was  fram'd, 

(As  conquerors  will  never  want  pretence, 
When  arm'd,  to  juftify  th' offence) 

And  the  whole  fief,  in  right  of  poetry,  flie  clalm'd. 

The  country  open  lay  without  defence  : 

For  poets  frequent  inroads  there  had  made, 
And  perfedly  could  reprefent 
The  fhape,  the  face,  with  ev'ry  Knearaent, 

And  all  the  large  domains  which  the  ^/wm^  Jtjler  fway'd. 
All  bow'd  beneath  her  government, 
Receiv'd  in  triumph  wherefoe'er  fhe  went. 

Her  pencil  drew  whate'er  her  foul  defign'd, 

Andoft  thehappy  draught  furpafs'd  the  image  inhermind. 
The  fylvan  fcenes  of  herds  and  flocks, 
And  fruitful  plains  and  barren  rocks, 
Of  fhallow  brooks  tliat  flow'd  fo  clear. 
The  bottom  did  the  top  appear ; 
Of  deeper  too,  and  ampler  floods. 
Which,  as  in  mirrors,  fhow'd  the  woods  : 
Of  lofty  trees,  with  facred  fhades, 
>  And  perfpedlives  of  pleafant  glades. 

Where  nymphs  of  brighteft  form  appear,  p 
And  fhaggy  fatyrs  ftanding  near,  > 
Which  them  at  once  admire  and  fear.  j 
The  ruins  too  of  fome  majeftic  piece, 
Boafting  the  power  of  ancient  Rome  or  Greece, 
Whofe  flatues,  freezes,  columns,  broken  lie, 

I   i^nd,  tlwugh  defac'd,  the  wonder  of  the  eye  j 
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What  nature,  art,  bold  fiction,  e'er  durfl  frame, 
Her  forming  hand  gave  feature  to  the  name. 
So.  flrange  a  concourfe  ne'er  was  feen  before. 
But  when  the  peopl'd  ark  tlie  whole  creation  bore. 
VII. 

The  fcene  then  chang'd,  with,  bold  erefted  look 
Our  martial  king  the  fight  with  rev'rence  flruck  : 
For  not  content  t'exprefs  his  outward  part 
Her  hand  call'd  out  the  image  of  his  heart : 
His  warUke  mind,  his  foul  devoid  of  fear. 
His  high-defigning  thoughts  were  figur'd  there. 
As  when,  by  magic,  ghofts  are  made  appear.  . 

Our  phcenix  queen  was  pourtray*d  too  fo  bright, 
Beauty  alone  could  beauty  take  fo  right : 
Her  drefs,  her  fhape,  her  raatchlefs  grace. 
Were  aU  obferv'd,  as  well  as  heav'nly  face. 
With  fuch  a  peerlefs  majefty  fhe  flands, 
As  in  that  day  fhe  took  the  crown  from  facred  hands  j 
Before  a  train  of  heroines  was  feen. 
In  beauty  foremoft,  as  in  rank,  the  queen. 

Thus  nothing  to  her  genius  was  denied. 
But  hke  a  ball  of  fire  the  further  thrown. 

Still  with  a  greater  blaze  fhe  fhone. 
And  her  bright  foul  broke  out  on  ev'ry  fide. 
What  next  fhe  had  defign'd,  Heav'n  only  knows  :  "y 
To  fuch  immod'rate  growth  her  conqueft  rofe,  C 
That  fate  alone  its  progrefs  could  oppofe.  j| 
VIII. 

Now  all  thofe  charms,  that  blooming  grace, 
The  well  proportion'd  fhape,  and  beauteous  face. 
Shall  never  more  be  feen  by  mortal  eyes  ; 
In  earth  the  much  lamented  virgin  lies. 

Nor  wit  nor  piety  could  fate  prevent ;  . 

Nor  was  the  cruel  Defliny  content 

To  finifh  all  the  murder  at  a  blow. 

To  fweep  at  once  her  life  and  beauty  teo  ; 
But,  like  a  harden  d  felon,  took  a  pride 

To  work  more  mifchievoufly,  flow. 

And  plundered  firfl,  and  then  deflroy'd. 
O  double  facrilege  on  things  divine, 
To  rob  the  rehck,  and  deface  the  fhrine  I 
But  thus  Orinda  died  : 

Heav'n,  by  the  fame  difeafe,  did  both  tranflate ; 
As  equal  wfere  their  fouls,  fo  equal  was  their  fate. 
IX. 

Meantime  her  warlike  brother  on  the  feas 
His  waving  flreamers  to  the  winds  difplays,  ■ 
And  vows  for  his  return,  with  vain  devotion,  pays. 
Ah  generous  youth  !  that  wifh  forbear, 
The  winds  too  foon  will  waft  thee  here  i 
Slack  all  thy  fiiils,  and  fear  to  come, 
Alas,  thou  know'ft  not,  thou  art  wreck'd  at  home  I 
No  more  fhalt  thou  behold  thy  filler's  face. 
Thou  hafl  already  had  her  laft  embrace. 
But  look  aloft,  and  if  thou  kenn'ft  from  far. 
Among  thd  Pleiads  a  new-kindled  ftar. 
If  any  fparkles  than  the  reft  more  bright, 
'Tis  fhe  that  fhines  in  that  propitious  hght. 

X. 

WTien  in  mid-air  the  golden  trump  fhall  found,. 
To  ralfe  the  nations  und^r  groxmd ; 
When  in  the  valley  of  Jehofhaphat, 
The-judging  God  fhall  clofe  the  book  of  fate  ; 
And  there  the  laft  njfivcei  keep 
For  thofe  who  wake  and  thole  who  Heep : 


Pari 


Of  j 


i 

i 


FOE 

Wh^n  rattling  bonCB  together  fly 

From  the  four  corners  of  the  flcy  ; 
When  finevvs  o'er  the  flceletons  are  fpread, 
Thofe  cloth'd  with  flefh,  and  Ufe  infpires  the  dead  ; 
The  facred  poets  firft  fhall  hear  the  found,  ") 
And  foremoll  from  the  tomb  flitill  bound,  > 
For  they  are  cover' d  with  the  hghteft  ground  ;  j 
And  ftraight  with  in-born  vigour,  on  the  wing, 
Like  mounting  larks  to  the  new  morning  hng. 
There  thou,  fweet-  faint,  before  the  quire  lhalt  go 
As  harbinger  of  heav'n,  the  way  to  Ihow,  > 
The  way  which  thou  fo  well  haft  learnt  below.  j 

That  this  is  a  fine  ode,  and  not  unworthy  of  the  ge- 
nuis  of  Dryden,  muft  be  acknowledged  ;  but  that  it  is 
the  nobleil  which  the  Englilh  language  has  produced, 
or  that  any  part  of  it  runs  with  the  torrent  of  enthufi- 
afm  which  charafterizes  /llexatider's  Feajl,  are  pofitions 
which  we  feel  not  ourfelves  incHned  to  admit.  Had 
the  critic  by  whom  it  is  fo  higlUy  praifed,  infpefted  it 
with  the  eye  which  fcanned  the  odes  of  Gray,  we  can* 
not  help  thinking  that  he  would  have  perceived  fome 
parts  of  it  to  be  tedioufly  minute  in  defcription,  and 
others  not  very  perfpicuous  at  the  firft  perufal.  It  may 
perhaps,  upon  the  whole,  rank  as  high  as  the  following 
ode  by  Collins  on  the  Popular  Superilltions  of  the 
Highlands  of  Scotland ;  but  to  a  higher  place  it  has 
furely  no  claim. 

1. 

Home,  thou  return'ft  from  Thames,  whofe  Naiads  long 

Have  feen  thee  ling'ring  with  a  fond  delay. 

Mid  thofe  foft  friends,  whofe  hearts  fome  future  day, 
Shall  melt,  perhaps,  to  hear  thy  tragic  fong, 
Go,  not  unmindful  of  that  cordial  youth  (g) 

Whom,  long  cndeai-'d,  thou  leav'ft  by  Lavant's  fidej 
Together  let  us  wiih  him  lafting  truth, 

And  joy  untainted  with  his  deftin'd  bride. 
Go  !  nor  regardlcfs,  while  thefe  numbers  boaft 

My  Hiort-Iiv'd  blifs,  forget  my  focial  name  ; 
But  think,  far  off,  how,  on  the  fouthern  coaft, 

I  met  thy  friendftiip  with  an  equal  flame  !  ' 
Frefh  to  that  foil  thou  turn'ft,  where  *  ev'ry  vale 
•    Shall  prompt  the  poet,  and  his  fong  demand  : 
To  thee  thy  copious  fubje£ts  ne'er  fhall  fail ; 

Thou  necd'ft  but  take  thy  pencil  to  thy  hand. 
And  paint  what  all  believe  who  owji  thy  genial  land. 

n. 

There  muft  thou  wake  perforce  thy  Doric  quill ; 

'Tis  fancy's  land  to  which  thou  fett'ft  thy  feet ; 

Wliere  ftill,  'tis  faid,  the  Fairy  people  meet. 
Beneath  each  birken  (hade,  on  mead  or  hill. 
There,  each  trim  lafs,  that  flvims  the  milky  ftore. 

To  the  fwart  tribes  their  creamy  bowl  allots  ; 


TRY. 

By  night  they  fip  it  found  the  cottage-door, 

While  airy  minftrels  warble  jocund  notes. 
There,  ev'ry  herd,  by  fad  experience,  knov^'s. 

How,  wing'd  with  Fate,  their  elf-(hot  arrows  fly, 
When  the  fick  ewe  her  fummcr  food  foregoes. 

Or,  ftretch'd  on  earth,  the  heart-fmit  heifers  lie. 
Such  airy  beings  awe  th*  untutor'd  fwain  : 

Nor  thou,  tho'  learn'd,  his  homelier  thoughts  negleft: 
Let  thy  fweet  Mufe  the  rural  faith  fuftain  ; 

Thefe  are  the  themes  of  fimple,  fiire  effeft. 
That  add  new  conquefts  to  her  boundlefs  feign, 
'And  fill,  with  double  force,  her  heart-commanding 
in.  [ftrain, 
Ev'n  yet  preferv'd,  how  often  may'ft  thou  hear, 

Where  to  the  pole  the  Boreal  mountains  run. 

Taught  by  the  father  to  his  hft'ning  fon. 
Strange  lays',  whofe  pow'f  had  chafm'd  a  Spenfer's  ear. 
At  ev'ry  paufe,  before  thy  mind  poiTeft, 

Old  Runic  bards  fhall  feem  to  rife  around. 
With  uncouth  lyres  in  many-colour'd  veft, 

Their  matted  hair  with  boughs  fantaftic  crown'd 
Whether  thou  bid'ft  the  well-taught  hind  repeat 

The  choral  dirge  that  mourns  Tome  chieftain  brave. 
When  ev'ry  fhrieking  maid  her  bofom  heat. 

And  ftrew'd  with  choiceft  herbs  his  fcented  grave  ; 
Or  whether  fitting  in  the  fli^-^hefd's  fhiel  (  h  ), 

Thou  hear'ft  fome  founding  tale  of  war's  alarms,       ^  bony^ 
When,  at  the  bugle's  call,  with  fire  and  ftecl. 

The  fturdy  clans  pour'd  forth  their  ^rawnj;}:  fwarms, 
And  hoftile  brothers  met  to  prove  each  other's  arms. 

IV.  §  Gt«. 
'Tis  thine  to  fing  how  framing  hideous  fpells, 

In  Sky's  lone  ifle  the  gifted  wizzardye^r  §y 

Lodg'd  in  the  wintry  cave  with  Fate's  fell  fpear  (i), 
Or  in  the  depth  of  Uift's  dark  foreft  dwells  : 

How  they  vi'hofe  fight  fuch  dreary  dreams  engrofs. 
With  their  own  vifions  oft  aftonifh'd  droop,  |  embodied 

When,  o'er  the  wat'ry  ftrath,  or  quaggy  mofs, 
They  fee  the  gliding  ghofts  unbodied    troop.  |  piercing. 

Or,  if  in  fports,  or  on  the  feftive  green. 
Their  dejlin'd \  glance  fome  fated  youth  defcry, 

Who  now-,  perhaps,  in  lufty  vigour  feen, 
And  rofy  health,  fhall  foon  lamented  die. 

For  them  the  viewlefs  forms  of  air  obey  ; 
Their  bidding  heed,  and  at  their  beck  repair. 

They  know  what  fpirit  brews  t^e  ftormful  day. 
And  heartlefs,  oft  like  moody  madnefs,  ftare 
To  fee  the  phantom  train  their  fecret  work  prepare. 

V.  . 

To  monarchs  dear  (k),  fome  hundred  miles  aftray, 

Oft  have  they  feen  Fate  give  the  fatal  blow  ! 

The  feer  in  Sky  fhriek'd  as  the  blood  did  flow 
When  headlefs  Charles  warm  on  the  fcaffold  lay ! 

Ff  z  Ae 


'    (g)  A  gentleman  of  the  name  of  Barronv,  who  introduced  Home  to  Colfins. 

(h)  A  fiimmer  hut,  built  in  the  high  part  of  the  mountains,  to  tend  their  flocks  in  the  warm  feafon,  when  the 
pafture  is  fine. 

( I )  Waiting  in  wintery  cave  his  wayward  fits. 

(  K  )  Of  this  beautiful  ode  two  copies  have  been  printed  :  one  by  Dr  Carlyle,  from  a  manufcript  which  he  ac- 
knowledges to  be  mutilated ;  another  by  an  editor  who  feems  to  hope  that  a  namelefs  fomebody  will  be  believed, 
when  he  declares,  that  "  he  difcoVered  a  perfsU  copy  of  this  admirable  ode  among  fome  old  papers  in  the  concealed 
drawers  of  a  bureau  left  him  by  a  relation."  The  prefent  age  has  been  already  too  much  amufed  with  pretend- 
ed difcoverics  of  poems  in  the  bottoms  of  old  chejht  to  pay  full  credit  to  an  affertion  of  this  kind,  even  though 

the 
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O 


Fail 


Of  Lyric  A»  Boreafl  threw  his  young  Aurora  (l)  fortl^ 
^  ^^^y-       In  xhe  firft  year  ef  the  firft  George's  reign. 
And  battles  rag'd  in  welkin  of  the  North, 

They  mourii'd  in  air,  fell,  fell  rebellion,  flain  ! 
And  as  of  late  they  joy'd  in  Prefton's  fight, 

Saw  at  fad  Falkirk  all  their  hopes  near  crown 'd  ! 
Th^y  rav'd  divining  through  their  fecond-fight  (  m 

Pafe,  red  CuUoden,  where  thefe  hopes  were  d;^own'd! 
Iliuftrious  William  (;,  )  !  Britain's  guardiiui  name  ! 

(3ne  William  fav'd  us  from  a  tyrant's  ftroke  ;. 
He,  for  a  fceptre,  gairv'd  heroic  farrw, 

But  thou,  more  glorious,  Slavery  s  chain  haft  broke, 
I'o  reign  a  private  maa,  and  bow  to  Freedom's  yoke  ! 
VI. 

Thefe,  too,  thou'lt  lii^!  for  \v«ll  thy  magic  mufe 

Can  to  the  topmoft  heav^i  of  grandeur  foar  !■ 

Or  ftoop  to  wail  the  fwain  that  is  no  more  ! 
Ah,  homely  fwains  !  your  homeward  fteps  ne'er  loofe;^ 

Let  not  dank  I^i//  (o)  miflead  you  to  the  heath: 
Dancing  ia  mirky  night,  o'er  fen  and  lake. 

He  glows,  to  draw  you  downward  to  your  deatli. 
In  his  bewitch'd,  low,  marfhy,  willow  brake  ! 
What  though  far  «ff,.  from  fome  dark  dell  efpied. 

His  glimm^ing  mazes  cheer  th'  excurfive  fight,, 
Yet  turn,  ye  wand' revs,  turn  yoiu-  fteps  afide, 

Nor  truft  the  guidance  L)(  that  faithlefs  light 
For  watchful,  lurking,  'mid  th*^  unruftHng  reed,. 

At  thofe  mirk  hours  the  wily  monfter  lies, 
And  liftens  oft  to  hear  the  paffing  fteed. 

And  frequent  round  him  rolls  his  fullen  eyes, 
If  chance  his  favage  wrath  mayfomeweak  wretch  furprife. 
VIL. 

Ah,  lueklefs  fwain,  o'er  all  unbleft,  indeed  ! 
Whom  late  bewilder'd  in  the  dank,  dark  fen. 
Far  from  his  flocks,  and  fmoking  hamlet,  then  t 

*  h'ls  way-  To  that  fad  fjiot  *'wheFC  hums  the  Jedgy  tueed, 
ward  fate 
fliall  lead. 


Of 


TRY. 

On  hinij  enrag*d,  the  fiend,  la  ingry  mood; 
Shall  never  look  with  pity's  kind  concern, 

Butinftant,,  foriotts,  raife  the  whehning  flood 
O'er  its  drown'd  banks,  forbidding  all  return.* 

Or,  if  he  meditate  his  wifh'd  efcape, 
To  fome  dini  hill  that  feeins  uprifitug  near. 

To  his  faint  eye,  the  grim  and  griOy  fliape,. 
In  aU  its  terrors  clad,  ftiall  wild  appear. 

Meantime  the  wat'iy  furge  ihail  round  him  rife, 
Pour'd  fuddeaforth  from  ev  ry  fwelling  fource  ! 

What  now  remains  but  tears  aj-id  hopcleft  fighs? 
His  fear-fhdok  Umbs  have  loft  thtir  youthly  force. 
And  down  the  waves  he  ft()ats,apaie  and  breathlefs  corfel 
VIIL 

For  him  in  vain  his  anxious  wife  fliall  wait, 

Or  wander  forth  to  meet  him  on  his  way ; 
For  him  in  vain,  at  to-fall  of  the  day, 

His  bates  fhall  linger  at  th'  unclofmg  gate  t 
All,,  ne'er  fhidl  he  return  !  Alone,  if  night, 

H^r  travell  d  limbs  in  broken  fluntbtrvS  fteep  ! 
With  drooping  willows  dieft,  his  mournful  fprite. 

Shall  vifit  fad,  perchance,  her  filent  flcep  : 
Then  he,  perhaps,  with  muift  and  wat'ry  liand". 

Shall  fondly  feem  to  prefs  her  Ihudd  ring  cheek. 
And  with  hi^j  blue-fwoln  face  before  her  ftand, 

And,  (hiv'ring  cold,  thefe  piteous  accents  fpeak  : 
**  Purfue,  dear  wife,  thy  daily  toils  purfue, 

"  At  dawn  or  duflc,  induftrious  -as  birfore  n 
"■Nor  e'er  of  me  one  *he/piej's  thought  renew, 

"  WhUe  I  lie  welt'ring  on  the  ozier'd  Ihore, 

Drowu  d  by  the  kelpie 's-jr  wrath,  nor  e'er  fliall  aid  thee  f  th 
IX.  [^moreT*  fitifx 

Unbounded-  is  tlry  range  ;  with  varied Jk'dl *  #  {j 

Thy  mufe  ma}',  like  tliofe  feath'ry  tribes, which  fpring 

From  their  rude  rocks,  extend  loer  flcirting  wing 
Round  the  nnoift  marge  of  each  cold  Hebi  id.  ifle. 

To 


*  h: 


the  fcene  of  difcovery  be  laid  in  a  bureau.  As  the  ode  of  the  anonymous  editor  differs,  however,,  very  little 
from  that  of  Dr  .Carlyle,  and  as  what  i«  affirmed  by  a,  CENXLEivtAN  may  be  true,  though  "  lie  choofes  not  at 
prefent  to  publifh  his  name,"  we  have  inferted  into  our  work  the  copy  which  pretends  to  be  perfedl,  noting  at 
the  bottom  or  margin  of  the  page  the  different  readings  of  Dr  Carlyle's  edition.  In  tlve  Dolor's- manufcript, 
which  appeared  to  have  been  nothing  more  than  tlie  prima  cur  a,  or  firft  flcetch  of  the  poem,  the  fifth  ttanza  and 
half  of  the  fixth  were  wanting  ;  and  to  give  a  continued  context,  he  prevailed  with  Mr  M'Keazie,  the  ingenious 
author  of  the  Man  of  Feelings  to  fill  up  the  chafm.  This  he  did  by  ttie  following  beautiful  linee,  which  we  caa- 
not  help  tliinking  much  more  happy  than,  thofe  which  occupy  their  place  in  the  copy  faid  to  be  perfect  t 


O'er  the  dire  whirlpool,  that  in  ocean's  wafte> 
Draws  Inftant  down  whate'er  devoted  thing 

The  falling  breeze  within  its  reach  hath  plac'd  —  — 
The  diftant  ieanian  hears,, and  flies  with  trembhng  haft«» 

Or  if  on  land-  the  fiend  exerts  hvs  fway,. 
Silent  he  broods  o'er  quickfand,  bog,  or  fen,. 

Far  from  the  ftielt'ring  roof  and  haunts  of  men. 
When  witched  darknefs  fhuts  the  eye  of  day. 

And  Ihrouds  eacli  ftar  that  wont  to  cheer  the  night'? 
Or  if  the  drifted  fnow  perplex  the  way. 

With  treacherous  glearn  he  lures  the  fated  wight 
And  leads  him  flound'ring  on-  and  quite  aftray." 

(l)  By  young  Aurora^  Colline  undoubtedly  meant  the  firft  appearance  of  the  northern  lights,  which  is  cona* 
nionly  faid  to  have  happened  about  the  year  17 15. 

(  M )  Second-fight  is  the  term  that  is  ufed  for  the  divination  of  the  HigWknders. 

^n)  The  late  duke  of  Cumberland,  who  defeated  the  Pretender  at  the  battle  of  CuUoden. 

(o)  A  fiery  meteor,  called  by  various  names,  fuch  as  WiU  with  the  IVi/pt  Jack  lulth  the  ItOnthorn,  &c.  It 
hovers  in  the  air  over  marfhy  and  fenny  places.^ 


"  Or  on  fome  bellying  rock  that  (hades  the  deep^. 

They  view  the  lui-id  figns  that  crofs  the  flcy. 

Where  ia  the  weft  the  brooding  terapefts  he  j. 
And  hear  their  firft,  faint,  ruftling  pennons  fweep.. 
Or  in  the  arched  cave,  where  deep  and  dark 

The  broad  unbroken  billows  heave  and  fweUji. 
In  horrid  mufings  wrapt,  they  fit  to  mark 

The  lab'ring  moon  ;  or  lift  the  nightly  yell 
Of  that  dread  fpirit,  whofe  gigantic  form 

The  feer's  entranced  eye  can  well  furvey, 
Through  the  dim  air  who  guides  the  driving  ftorm. 

And  points  the  wretched  bark  its^  deftin'^d  prey. 
Or  him  who  hovers  on  his  flagging  wing, 
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To  tKat  hoar  pile(F)  which  ftill  its  ruin  fiiows; 
In  whofe  fmall  vaults  a  pigmy-folk  is  found, 

Whofe  bones  the  ddver  with  bis  fpade  upthrows, 
And  culls  them,  wond'ring,  feom  the  hallow'd  ground! 
Or  thither  (q_),  where  beneath  the  (how'ry  weft. 

The  mighty  kings  of  three  fair  realms  are  laid : 
Once  foes,  perhaps,  together  now  they  reft. 

No  Haves  revere  them,  and  no  wars  invade  : 
Yet  frequent  now,  at  midijight  folemn  hour, 

The  rifted  mounds  their  yawning  cells  unfo'd, 
And  forth  the  monarchs  ftalk  with  fov'reign  pow'r 

In  pageant  i-obes  ;  and,  wreath'd  with  fheeny  gold. 
And  on  their  twilight  tombs  aerial  council  hold. 
X. 

But,  oh  !  o'er  all,  forget  not  Kilda's  race, 

On  whofe  Weak  rocks,  wliich  brave  the  wafting  tides. 

Fair  Natui-e's  daughter.  Virtue,  yet  abides. 
Go!  juft,  as  tliey,  their  blanielcfs  manners  trace  ! 

Then  to  my  ear  tranfmit  fome  gentle  fong. 
Of  thofe  whofe  lives  are  yet  fmcere  and  plain, 

Their  bounded  walks  the  rugged  cliffs  along. 
And  all  their  profpeft  but  the  wint'ry  main. 

With  fparing  temp 'ranee  at  the  wedful  time. 
They  drain  the  fcented  fpring ;  or,  hunger-preft^ 

Along  th' Atlantic  rock,  imdreading,  climb, 
-And  of  its  eggs  defpoil  the  Solan's  neft  *. 

Thus,  bleft  in  primal  innocence,  they  live, 
^  Suffic'd,  and  happy  with  that  frugal  fare 

Which  tafteful  toil  and  hourly  danger  give^ 
Hard  is  their  fhallOw  foil,  and  bleak  and  bare  ; 

Nor  ever  vernal  bee  was  heard  to  murmur  there  f 
XL 

Norneed'ft  thou  blvifti  that  fuch  falfe  themes  engage 

Thy  gentle  mind,  of  fairer  ftores  poffeft  ; 

For  not  alone  they  toucli  the  village  breaft, 
But  fiU'd  in  elder  time  th'  hiftoric  page. 

There,  Shakefpeare's  felf,  with  every  garland  crown'd, 
Fltiv  to  thofe  fairy  clhf/es  his  fancy  Jhcen  (r). 

In  mufing  hour ;  his  wayward  fiftei's  found. 
And  with  their  terrcn  s  drefs'd  the  magic  fcene. 

From  tliem  he  fuag,  when,  'mid  his  bold  defigny. 
Before  the  Scot,  afflicted,  and  aghaft  ! 

The  ftiadowy  kings-  of  Banquo's  fated  line. 
Thro'  the  dark  cave  in  gleamy  pageant  pafs'd. 

Proceed  J  nor  quit  the  tales  which,  funply  told,. 
Could  once  fo  well  my  anfw'ring  bofom  pierce 

Proceed,  in  forceful  founds,  and  colours  bold. 
The  native  legends  of  thy  land  rehearfe  ; 
To  fuch  adapt  thy  lyre,  and  fuit  thy  powerful  verfe. 
XII. 

In  fcenes  like  thefe,  which,  dping  to  diepart 
From  fobcr  troth,  are  ftill  \o  nature  true, 
And  call  forth  frefti  delight  to  fancy's  view,. 

Th'  heroic  mufe  employ'd  her  Taffo's  art! 


Of  Lyric 
Poetry. 


TRY. 

How  have  I  trembr<3,  when,  at  Taacre^s  ftrokc. 

Its  guftiing  blood  the  gaping  cyprefs  pour'd, 

When  each  hve  plant  with  mortal  accents  fpoke. 
And  the  wild  blaft  upheav'd  the  vanifti'd  fword  I 

How  have  I  fat,  when  pip'd  the  penfive  wind. 
To  hear  his  harp  by  Britifh  Fairfax  ftrung  ! 

Prevailing  poet !  whofe  undoubting  mind, 
Believ'd  the  magic  wonders  which  he  fung  ! 

Hence,  at  each  found,  imagination  glows  ! 
Hence,  at  each  plSure,  vivid  Ife  ftarts  here  •'  (  s  ) 

Hence  his  warm  lay  with  fofteft  fweetnefs  flows! 
Melting  it  flows,  pure,  murmuring* ^  ftrong,  and  clear. 
And  fills  th'  impaifion'd  heart,  and  wins  th'  liarmonious 
XIII.  Ceari 
All  hail,  ye  fcenes  that  o'er  my  foul  prevail ! 

Ye  fplmdul-\  friths  and  lakes,  which,  far  away. 

Are  by  fmooth  Annan  :f  fillM,  on  paft*ral  Tay|, 
Or  Don's;}:  romantic  fprings,  at  diftance,  hail ! 
The  time  ftiall  come,  when  I,  perhaps,  may  tread 

Your  lowly  gkns§,  o'erhung  with  fp reading  broom;    §  valleys. 
Or  o'er  your  ftretchlng  heaths,  by  fancy  led, 

Vr  o^er  your  mountains  creep^  in  awful  gloom!  (t) 
Then  win  I  drefs  oncemore  the  faded  bow'r, 

Where  Jonfon(u)  fat  in  Drummond's  clajjic^  fhade;  *  focial. 
Or  crop,  from  Tiviotdale,  each  lyric  flow'r, 

And  mourn,  on  Yarrow's  banks,  ivhere  Willy* s  laid^.i^  the  wu 
Meantime,  ye  pow^  s  that  on  the  plains  which  bore  dowed 

The  cordial  youth,  on  Lothian's  plains (x),  attend!  n^^id  ! 
Where'er  Home  d'wdls\,  on  hill,  or  lowly  moor,  \  he  dwelli^ 

To  him  I  hnfe  ^,  your  kind  proteftion  lend. 
And,  touch'd  with  love  hke  mine,  preferve  my  abfent 


*  numer« 


f  rpaciotia^ 

I  Three  ri» 
vers  in 
Scotland. 


[friend!  § 


Dr  Johnfon,  in  his  life  of  Collins,  informs  us,  that 
Dr  War  ton  and  his  brother,  who  had  feen  tiiis  ode  in 
the  author's  poffeflion,  thought  it  fuperior  to  his  other 
works.  The  tafte  of  the  Wartons  will  hardly  be  que- 
ftioned  ;  but  we  are  not  fure  that  the  following  Ode  to 
the  PaJJions  has  much  lefs  nrerit,  tltough  it  be  merit  of  a: 
different  kind,,  than  the  Ode  oathe  Superllitioas  of  the 
Highlands : 

When  Mufie,  heav'nly  maid,  was  young, 
While  yet  in  early  Greece  flie  fung. 
The  Paffiens  oft,  to  hear  her  ftiell. 
Thronged'  around  her  magic  cell, 
-Exulting,  trembling,  raging,  fainting,; 
Poffeft  beyond  the  Mufe's  painting  5 
turns  they  felt  tlie  glov/ing  mind 
Ddlurb'dy  delighted,  rai&'d'j.refia'di 
Till  once,  'tis  faid,  when  all  weie  fir'd, 
FiU'd  with  fur)',  rapt,  infpir'd, 
Fromr  the  fupportiug  myrtles  round 
They  fnatch'd  her  inftruments  of  found  : 
And  as  they  oft  had.  heard  apart 
Sweet  leffons  of  her  forceful  art, 

Each^ 


(p)  One  of  the  HebriA-s  is  called  the  Ifle  ef  Pigmies,  where  it  is  reported,  that'  feveral  miniature  bones  of 
the  human  fpecies  have  been  dug  up  in  the  ruins  of  a  ehapeh  there. 

(q_)  Icolmkill,  one  of  the  Hebrides,  where  many  of  the  ancient  Scottifh,  Irifti,  and' Norwegian  kings,  are  faid 
to  be  interred. 

(r)  This  line  wanting  in  Dr  Carlylc's  edition* 

(s)  This  Kne  wanting  in  DrCarlyle's  edition. 

(t)  This  line  wanting  in  Dr  Carlyle"s  edition. 

(u)  Ben  Jonfon  paid  a  vifit  on  foot  in  1619  to  the  Scotfch  poctDrummond,  at  hi&feat  of  Hawthornden,  with- 
in fcven  miles  of  Edinburgh. 

(x)  Barrow,  it  feems,  was  at  the  univerfity  of  Edinburgh,  which  is  in  the  county  of  Lothian* 
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Of  Lyric  Each,  for  madnefs-ml'd  the  hour, 
.    ^^^"^^ '  Would  prove  his  own  expreflive  power. 

Firft  Fear  his  hand,  its  flcill  to  try, 

Amid  the  chords  bewilder'd  laid, 
And  back  recoil'd,  he  knew  not  why, 

"Ev'n  at  the  found  himfelf  had  made» 

Next  Ang'er  rurti'd  {  his  eyes  on  fire, 
In  hghtnings  own'd  his  fecret  ftings  ; 

In  one  rude  clafh  he  ftruck  the  lyre, 

And  fwept  with  hurried  hand  the  ftrings» 

With  woeful  itieafures  wan  Defpair — 
Low  fuUen  founds  his  grief  beguil  d  ; 

A  folemn,  ftrange,  and  mingled  air  ; 
'Twas  fad  by  fits,  by  ftarts  'twaa  wild. 

But  thou,  O  Hope !  with  eyes  fo  fair, 

What  was  thy  delighted  meafure  i 

Still  it  whifper'd  promis'd  pleafure, 
And  bade  the  lovely  fcenes  at  diftance  hail !  — 
Still  would  her  touch  the  ftrain  prolong. 
And  from  the  rocks,  the  woods,  the  vale, 

She  call'd  on  Echo  ftill  through  all  her  fong  ; 

And  where  her  fweeteft  theme  fhe  chofe, 

A  foft  refponfive  voice  was  heard  at  every  clofe. 
And  Hope  enchanted  fmil'd,  and  wav'd  her  golden  hair. 

y  And  longer  had  ftie  fung  ;~but,  with  a  frown, 

Revenge  impatient  rofe  ; 
He  threw  his  blood-ftain'd  fword  in  thunder  down. 
And,  with  a  withering  look, 
The  war-denouncing  trumpet  took, 
And  blew  a  blaft  fo  loud  and  dread. 
Were  ne'er  prophetic  founds  fo  full  of  woe. 
And  ever  and  anon  he  beat 
The  doubling  drum  with  furious  heat ; 
And  though  fometimes,  each  dreary  paufe  between, 
Dejefted  Pity  at  his  fide 
Her  foui-fubduing  voice  applied, 
Yet  ftill  he  kept  his  wild  unalter'd  mien,   [his  head. 
While  each  ftrain'd  ball  of  fight  feem'd  burlling  from 

Thy  numbei-s,  Jealoufy,  to  nought  were  fix'd, 

Sad  proof  of  thy  diftrefsful  ftate  ; 
Of  differing  themes  the  veering  fong  was  mix'd  ; 

A  nd  now  it  courted  Love,  now  raving  call'd  on  Hate* 

With  eyes  up-raisM,  as  one  infpirM, 

Pale  Melancholy  fat  retir'd, 

And  from  her  wild  fequefter'd  feat, 

In  notes  by  diftance  made  more  fweet, 

Pour*d  through  the  mellow  horn  her  penfive  foul,  .  . 

A  nd  dafhing  foft  from  rocks  around, 

Bubbling  runnels  join'd  the  found  ; 
*rhrough  glades  and  glooms  the  mingled  meafure  ftole, 

Or  o'er  fome  haunted  ftreams  with  fond  delay. 
Round  aft  holy  calm  diffufing, 
Love  of  peace,  and  lonely  mufing, 

In  hollow  murmurs  died  away. 

^ut  O !  how  alter'd  was  its  fpi  ightlier  tone  ! 

'    When  Cheerfulnefs,  a  nymph  of  hcalthieft  hue, 

Her  bow  acrofs  her  Ihoulder  flung, 

Her  buflcins  gemm'd  with  morning  dew. 
Blew  an  infpiring  air,  that  dale  and  thicket  rung, 
The  hunter's  call  to  Faun  and  Diyad  known  ; 
*  The  oak-crown'd  fiftersj  and  their  chafte-ey'd  queen. 
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Satyrs  and  fylv?in  boys  were  fccni  Of 

Peeping  from  forth  their  alleys  green  ; 
Brown  Exercife  rejoic'd  to  hear. 
And  Sport  leapt  up,  and  feiz'd  his  beechen  fpear. 
Laft  came  Joy's  ecftatic  trial ; 
He,  with  viny  crown  advancing, 

Firft  to  the  lively  pipe  his  hand  addreft, 
But  foon  he  faw  the  briflc  awakening  viol, 

Whofe  fweet  entrancing  voice  he  lov'd  the  beft. 
1  hey  would  have  thought  who  heard  the  ftrain, 
They  faw  in  Tempe's  vale  her  native  maids, 
Amidft  the  feftal  founding  fhades. 
To  fome  unwearied  minftrel  dancing, 
While,  as  his  flying  fingers  kifs'd  the  ftrings. 

Love  fram'd  with  Mirth  agayfantaftic  round: 

Loofe  were  her  trefles  feen,  her  zone  unbound 
And  he,  amidft  his  frolic  play. 
As  if  he  would  the  chanuing  air  repay. 
Shook  thoufand  odours  from  his  dewy  wings. 

0  Mufic  !  fphere-defcended  maid, 
Friend  of  pleafure,  wifdom's  aid. 
Why,  Goddefs,  why  to  us  denied  ? 
Lay'ft  thou  thy  ancient  lyre  afide  } 
As  in  that  lov'd  Athenian  bower, 
You  learn'd  an  all-commanding  power  : 
Thy  mimic  foul,  O  Nymph  endear'd. 
Can  well  recal  what  then  it  heard. 
Where  is  thy  native  fimple  heart, 
Devote  to  virtue,  fancy,  art  ? 
A  rife,  as  in  that  elder  time, 
Warm,  energic,  chaftc,  fublime  ! 
Thy  wonders,  in  that  god-like  age. 
Fill  thy  recording  fifter's  page — 
'Tis  faid,  and  I  believe  the  tale. 
Thy  humbleft  reed  could  more  prevail. 
Had  more  of  ftrength,  diviner  rage, 
Than  all  which  charms  this  laggard  age  ;  ' 
Ev'n  all  at  once  together  found 
Caecilia's  mingled  world  of  found—- 

0 1  bid  our  vain  endeavours  ceafe. 
Revive  the  juft  defigns  of  Greece) 
Return  in  all  thy  fimple  ftate  !  ' 
Confirm  the  talcs  her  fon's  relate. 

We  ftiall  conclude  this  fedion,  and  thefe  examples, 
with  Gray's  Progrejs  of  Poejy^  which,  in  fpite  of  the  fe- 
verity  of  Johnfon's  criticifni,  certainly  ranks  high 'among 
the  odes  which  pretend  to  fubhmity.  The  firft  ftanza, 
when  examined  by  the  frigid  rules  of  grammatical  criti,. 
cifm,  is  certainly"  not  faultlefs  ;  but  its  faults  will  be 
overlooked  by  every  reader  who  has  any  portion  of  the 
author's  fervor : 

L  i. 

Awake,  ^olian  lyre,  awake. 
And  give  to  rapture  all  thy  trembling  ftrings, 
From  Helicon's  harmonious  fprings 
A  thoufand  rills  their  mazy  progrefs  take : 
The  laughing  flowers,  that  round  them  blow. 
Drink  life  and  fragrance  as  they  flow. 
Now  the  rich  ftream  of  mufic  winds  along, 
Deep,  majeftic,  fmooth,  and  ftrong. 
Thro'  verdant  vales,  and  Ceres'  golden  reign  : 
Now  rolling  down  the  fteep  amain. 
Headlong,  impetuous,  fee  it  pour ; 
The  rocks,  and  nodding  groves,  rebellow  to  the  roar. 


TRY. 

Where  each  old  poetic  moiintai'a    *  • 
Infpinition  breath'd  around  ;  -  . 

Ev'ry  fhade  andhallovv'd  fountain 
Murraur'd  deep  a  folemn  found  : 
Till  the  fad  nine,  in  Greece's  evil  hour,  it 
Left  their  Parnaffus  for  the  Latian  plains. 
Alike  they  fcorn  the  pomp  of  tyrant  power^ 
And  coward  vice  that  revds  in  her  chains. 
When  Latium  had  her  lofty  fpirit  loft, 
They  fought,  oh  Albion!  next  thy  ieaencircled  coift. 
III.  I. 

Far  from  the  fun,  and  fummer-gale. 
In  thy  green'lap  was  nature's*  dai-Iing laid,  «  Shake- 

What  time,  where  lucid  Avon  ftray'd,  fpear. 
To  him  the  mighty  mother  did  unveil 
Her  awful  face  :  the  dauntlefs  child 
Stretch'd  forth  his  little  anns,  and  fmil'd. 
This  pencil  take  ((he  faid)  whofe  colours  clear 
Richly  paint  the  vernal  year  : 
Thine  too  thefe  golden  keys,  immortal  boy  ! 
This  can  unlock  the  gates  bf  joy ; 
Of  horror  that,  and  thrilling  fears, 
Or  ope  the  facred  fource  of  fympathetic  tears. 

III.  2. 

Nor  fecond  hef,  that  rode  fubllme  f  Miltopi 

Upon  the  feraph-wings  of  ecftafy,  -  ' 

The  fecrets  of  th'  abyfs  to  fpy. 
He  pafs'd  the  flaming  boiinds  of  place  and  time  : 
The  living  throne,  the  fapphire  blaze, 
Where  angels  tremble  while  they  gaze. 
He  faw  ^  but,  blafted  with  expefs  of  light, 
Clos'd  his  eyes  in  endlefs  j\ightl  , 
Behold,  w'hcre  Dryden^s  lefs  prefumpjupus  car, 
Wide  o'er  the  fields  of  glory  beaif   . '  , 
Two  courfers  of  ethereal  race,  , 
With  necks  in  thunder  cloth*d,  and  long-refounding 
III.    3.  '■  [pace. 

Hark,  his  hands  the  lyre  explore  ! 
Bright-ey'd fancy,  hov'ring  o'er, 
Scatters  from  her  piftur'd  urn,  , 
Thoughtathat  breathe,  and  words  that  burn. 
But  ah  !  'tis  heard  no  more— • 
Oh  !  Lyre  divine,  what  daring  fpirit  , 
Wakes  thee  now  ?  tho"  he  inherit 
Nor  the  pride,  nor  ample  pinion,, 
That  the  Theban  eagle  bear, 
Sailing  with  fupreme  dominion 
Through  the  azure  deep  of  air; 
Yet  oft  before  his  infant  eyes  would  run 
Such  forms  as  glitter  in  the  Mufe's  ray. 
With  orient  hues,  unborrow'd  of  the  fun  : 
Yet  rtiall  he  mount,  and  keep  his  diftant  way  • 
Beyond  the  limits  of  a  vulgar  fate, 
Beneath  the  good  how  far — but  far  above  the  great. 
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5c  \  I. 

Oh  I  Sovereign  of  the  willing  foul,  : 
Parent  of  fwcet  and  folemn-breathing  airs, 
Enchanting  (hell !  the  fullen  cares, 
And  frantic  paflions,  hear  thy  foft  controuk 
On  Thracia's  hills  the  lord  of  war 
Has  curb'd  the  fury  of  his  car, 
And  dropp'd  his  thirfty  lance  at  thy  command* 
Perching  on  the  fceptrcd  hand 
Of  Jovev  thy  magic  lulls  the  feather'd  king 
With  ruffled  plumes,  and  flagging  wing ; 
Quench'd  in  dark  clouds  of  fl umber  lie 
The  terror  of  his  beak,  and  lightnings  of  his  eye, 
I.  3- 

^  Thee  the  voice,  the  dance,  obey, 
Temper'd  to  thy  warbled  lay  : 
O'er  Idalia's  velvet-green 
The  rofy-crowned  loves  are  feen. 
On  Cytherea's  day, 

With  antic  fports,  and  blue-ey'd  pleafures, 
Frilking  light  in  frolic  meafures  ; 
Now  purfuing,  now  retreating. 
Now  in  circling  troops  they  meet ; 
To  briflc  notes,  in  cadence  beating, 
Glance  their  many-twinkling  feet. 
Slow  melting  ftrains  their  queen's  approach  declare : 
Where'er  (he  turns,  the  graces  homage  pay. 
With  arms  fublime,  that  float  upon  the  air. 
In  gliding  ftate  flie  wins  her  eafy  way : 
O'er  her  warm  cheek,  and  riling  bofom,  move 
The  bloom  of  young  defire,  and  purple  light  of  love. 
IL  I. 

Man's  feeble  race  what  ills  await ; 
Labour,  and  penury,  the  racks  of  pain, 
Difeafe,  and  forrow's  weeping  train, 
And  death,  fad  refuge  ftom  the  ftorms  of  fate  ! 
The  fond  complaint,  my  fong,  difprove, 
And  jullify  the  laws  of  Jove. 
Say,  has  he  giv'n  in  vain  the  heav'nly  mufe? 
Night,  and  all  her  fickly  dews. 
Her  fpedlres  wan,  and  birds  of  boding  cry,  ■. 
He  gives  to  range  the  dreaiy  {l<.y  ; 
Till  down  the  eaftern  cliffs  afar 

Hyperion's  march  they  fpy,  and  glitt'rlng  (hafts  of  war. 
IL  2. 

Tn  climes  beyond  the  folar  road. 
Where  fliaggy  forms  o'er  ice-built  mountains  roam. 
The  Mufe  has  broke  the  twilight-gloom. 
To  cheer  the  fliiv'ring  native's  dull  abode. 
And  oft,  beneath  the  od'rous  fliade 
Of  Chili's  boundlefs  forefts  laid. 
She  deigns  to  hear  the  favage  youth  repeat. 
In  loofe  numbers  wildly  fweet. 
Their  feather-cindlur'd  chiefs,  and  dulky  loves. 
Her  traft,  where  er  the  goddefs  roves, 
Gloiy  purfue,  and  gen  rous  fhame, 
Th'  unconquerable  mind,  and  freedom's  holy  flame. 
IL  3. 

Woods,  that  wave  o'er  Delphi's  fteep, 
Ifles,  that  crown  th  ^gean  deep. 
Fields,  that  cool  Iliflus  laves, 
Or  where  Masander  s  amber  waves 
In  ling  ring  lab'rinths  creep, 
How  do  your  tuneful  echoes  languifh 
Mute,  but  to  the  voice  of  anguilh  I 


Sect.  III.    Of  the  Elegy. 

The  JE/egy  is  a  mournful  and  plotntive,  hv-t  yet  fweetf  jj 'gj^gy 
and  engaging,  kind  of  poem.  It  was  firfl:  invented  to 
bewail  the  death  of  a  friend  ;  and  afterwards  ufed  to  ex- 
prefs  the  complaints  of  lovers,  or  any  other  melancholy 
fubjeft.  In  procefs  of  time,  not  only  matters  of  grief, 
but  joy,  wifhes,  prayers,  expoftulations,  reproaches,  ad- 
monitions, and  almoft  every  other  fubje£l,  were  admitted 
into  elegy ;  however,  funeral  lamentations  and  affairs  of 
4.  love 
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love  fern  tnoft  agreeable  to  its  chara6lcr,'wluGh  is  gcntle- 
cefs  and  tenuity. 

The  plaintive  elegy,  in  mournful  flate, 

Difhevell'd  weeps  the  ftern  decrees  of  fate  t 

Now  paints  the  lover's  torments  and  delights  ; 

Now  the  nymph  flatters,  threatens,  or  invites. 

But  he,  who  wovld  thefe  paffions  well  exprefs^ 

Muft  more  of  love  than  poetry  poffefs. 

I  hate  thofe  llfelefs  writers  whofe  forc'd  fire 

In  a  cold  ftyle  defcribes  a  hot  dcfire  ; 

Who  figh  by  rule,  and,  raging  in  cold  blood. 

Their  flu^gifii  mufe  fpur  to  an  am'rous  mood. 

Their  ecltafies  infipidly  they  feign  ; 

And  always  pine,  and  fondly  hug  their  chain  j 

Adoi-e  their  prifon,  and  tlieir  fuff*rings  blefa; 

Make  fenfe  and  reafon  qua  rel  as  they  pleafe. 

*Twas  not  of  old  in  this  affefted  tone, 

That  fmooth  TibuUus  made  his  am'rous  moan; 

Or  tender  Ovid,  in  melodious  ftrains, 

Of  love's  dear  ait  the  pleafing  rules  explains. 

You,  who  in  elegy  would  juftly  write, 

Confult  your  heart  4  let  that  alone  endite. 

£From  the  French  0/  Defpreux.]  SoAMES. 

'34  The  plan  of  an  elegy,  as  indeed  of  all  other  poems, 
Sdc'^'*  ought  to  be  made  before  a  line  is  , written'-,  or  elfe  the 
author  will  ramble  in  the  dark,  and  his  verfes  have  no 
<lependance  on  each  other.  No  epigrammntk  points  or 
conceits,  none  of  thofe  fine  things,  which  moft  people  arc 
fo  fond  of  in  every  fort  of  poem,  can  be  allowed  in  this, 
but  muft  give  place  to  nobler  beauties,  thofe  of  nMure 
znd  the  paj/ioftj.  Elegy  rejeds  whatever  is  facetious, 
fatirical,<»r  majeftic,  and  is  content  to  be  plain,  decent, 
and  unaffected  ;  yet  in  this  humble  ftate  is  fhe  fweet 
and  engaging,  elegant  and  attraftive.  This  poem  is 
adorned  with  frequent  commt/erationsy  compi  'ints,  excla- 
mations,  addrejfes  to  th'mgi  or  perfons,  Ihort  and  proper 
digrejftons .  atlufions,  comparifons^  profofopwias  or  feigned 
perfons,  and  fometimes  with  fhort  defcripttons.  The 
liiilion  ought  to  be  free  from  any  har/bnefs  ;  nmt,  eafy^ 
ferfpkuous,  expre/jtve  of  the  manners^  tender y  and  pathetic; 
and  the  numbers  iliould  be  fmooth  and  Jloivtngy  and 
captivate  the  ear  with  thdr  uniform  fweetneCs  and  de- 
licacy. 

Of  elegies  on  the  fubjefl  of  death,  that  by  Mr  Gray^ 
written  in  a  country  church-yard,  is  one  of  lie  heft 
that  has  appeared  in  our  language,  and  may  be  juftly 
«fteemed  a  n^ftti-piece.  But  being  fo  generaUy  known, 
it  would  be  fuperfluous  to  infert  it  here. 

On  the  fubjcdl  of  love,  we  fliaU  give  an  example  from 
the  elegies  of  Mr  Hammoiad. 

Let  others boaft  their  heaps  of  fiiining  gold. 

And  view  tlieir  fields  with  waving  plenty  crown'd, 
Whom  neighb'ring  foes  in  conftant  terror  hold. 

And  trumpets  break  their  ll  umbers,  never  found: 
Wliile,  calmly  poor,  I  trifle  life  away. 

Enjoy  fweet  leifure  by  my  cheerful  fire, 
No  wanton  hope  my  quiet  ftiall  betray, 

But  cheaply  blefs'd  111  fcbrn  each  vain  deflre. 
With  timely  care  I'll  fow  my  little  field, 

And  plant  my  orchard  with  its  toafter's  hand ; 
Nor  blufh  to  fpread  tiie  hay,  the  hook  to  wield, 

Or  range  my  flieaves  along  the  funny  land. 
If  late  at  duflt,  while  carelefsly  I  roam, 

I  meet  a  ftroUing  kid  or  bleating  lamb, 
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Under  my  arm  I'll  bring  the  wand'rer  home* 

And  not  a  little  chide  its  thoughtlefs  datn. 
What  joy  to  hear  theteropeft  howl  in  vain. 

And  clafp  a  feai  ful  nulh-efs  to  my  breaft  i 
Or  luU'd  to  flumber  by  the  beating  rain. 

Secure  and  happy  ftnk  at  laft  to  reft. 
Or  if  the  fun  in  flaming  Leo  ride. 

By  ftiady  riveis  indolently  ftray. 
And,  wi til  my  Delia  walking  fide  by  fide. 

Hear  how  they  murmur,  as  they  glide  awa|^« 
What  joy  to  wind  along  the  cool  retreat. 

To  itop  and  gaze  on  Delia  as  I  go  ! 
To  mingle  fweet  tlifcourfe  with  kifles  fweet. 

And  teach  my  lovely  fcholar  all  I  know  ! 
Thus  pleas'd  at  heart,  and  not  with  fancy'*  dreaffi, 

iilent  happinefs  I  reft  unknown  ; 
Content  with  what  I  am,  not  »\hat  I  feem, 

I  live  for  Delia  and  mylclf  alone. 
Ah  foolilh  man  !  who,  thus  of  her  poflefs'd. 

Could  float  and  wander  with  ambition's  wind. 
And,  if  Ids  outward  trappings  fpoke  him  bleft, 

Not  heed  the  fickneis  of  his  confcious  mind> 
With  her  I  fcom  the  idle  breath  of  praife. 

Nor  tiuft  to  happinels  that's  not  our  own  ; 
The  imile  of  fortune  might  fufpicion  laife. 

But  here  I  know  that  I  am  lov'd  alone. 
Stanhope,  in  wifdom  as  in  wit  divine. 

May  rile  and  plead  Britannia's  glorious  caufe. 
With  fteady  lein  nis  eager  wit  contine, 

While  manly  fenfe  the  deep  attention  draws. 
Let  Stanhope  fpeak  his  hft'ning  country's  wron^^ 

My  humble  voice  fliall  pleaie  one  partial  maid ; 
For  her  alone  I  pen  my  tender  fong. 

Securely  fitting  in  his  friendly  (hade. 
Stanhope  fliall  come,  and  gi'a-.e  his  rural  friend  i 

Delia  fliali  wonder  at  her  noble  gueft. 
With  biufhing  awe  the  r^per  fruit  commend. 

And  for  her  huft)and  s  patron  cull  the  beft. 
Her  s  be  the  care  of  all  my  litile  ti-ain, 

While  I  with  tender  indolence  am  bleft. 
The  favourite  fubjeti  of  her  gentle  reign, 

By  love  alone  diftinguifh  d  from  the  reft. 
For  her       yoke  my  ox^n  to  the  plough, 

In  gloomy  forefts  tend  my  lonely  flock, 
For  her  a  goat- herd  chmb  the  mountain  s  brow. 

And  flecp  extended  on  the  naked  rock. 
Ah !  what  avails  to  prefs  the  ftately  bed. 

And  far  from  her  midft  taftelefs  grandeur  weep. 
By  marble  fountains  lay  the  pcnfive  head. 

And,  while  they  murmur,  ilnve  m  vain  to  flecp  ! 
Delia  alone  can  pleafe  and  never  tire. 

Exceed  the  paint  of  thought  in  true  delight} 
With  her,  enjoyment  wakens  new  defire, 

And  equal  rapture  glows  thro  ev  i-y  night» 
Beauty  and  wortli  in  her  alike  contend 

To  charm  the  fancy,  and  to  i^x  the  mind  ; 
In  her,  my  wife,  my  milhefs,  and  my  friend, 

I  tafte  the  joys  of  fenfe  and  reafon  join'd» 
On  her  I'll  gaxe  when  others  loves  are  o'er. 

And  dying  prefs  her  with  my  clay-cold  hand— * 
Thou  weep  11  already,  as  I  were  no  more. 

Nor  can  that  gentle  breaft  the  thought  withftands 
Oh  !  when  I  die,  ray  lateft  moments  fpare. 

Nor  let  thy  grief  with  ftiai-per  torments  kill  r 
Wound  not  thy  cheeks,  nor  huit  that  flowing  haxr^ 

Tho'  I  am  dead,  my  ioul  (hail  Itfve  thee  ftilL 

Ob 


Pan 
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aJ.      Oh  quit  the  room,  oh  quit  the  deathful  bed, 
■"^        Or  thou  wilt  die,  fo  tender    thy  heart ! 
Oh  leave  me,  Delia!  ere  thou  fee  ifte  dead, 

Thefe  weeping  friends  will  do  thy  mournful  part. 
Let  them,  extended  on  the  decent  bier, 

Convey  the  corfe  in  melancholy  ftate. 
Thro*  all  the  village  fpread  the  tender  tear. 
While  pitying  maids  our  wond'rous  love  relate. 

Sect.  IV.  Of  the  Pafioral. 

This  poem  takes  its  name  from  the  Latin  word  pa- 
ftoty  a  "  Ihepherd  the  fubjedt  of  it  being  fometliing 
in  the  paftoral  or  rural  life ;  and  the  perfons,  interlocu- 
tors, introduced  in  it,  either  fhepherds  or  other  ruilics. 
ifto-  VI  Thefe  poems  ar^  frequently  called  eclogues,  which 
fignifies  "  feleft  or  choice  piedes thoilgh  fome  ac- 
count for  this  name  in  a  different  manner.  They  are 
alfo  called  bucol'tchs,  from  bbxox©-^  «  a  herdfman." 
ge-  This  kind  of  poem,  when  happily  executed,  gives 
great  delight ;  nor  is  it  a  wonder,  fmce  innocence  and 
Simplicity  generally  pleafe  :  to  which  let  us  add,  that 
the  fcenes  of  paftorak  are  ufually  laid  in  the  coun- 
try, where  both  poet  and  painter  have  abundant  mat- 
ter for  the  exercife  of  genius,  fuch  as  enchanting  pro- 
fpefts,  purling  ftreams,  fhady  groves,  enamelled  meads, 
i  ,  flowery  lawns,  rural  amufements,  the  bleating  of  flocks, 
and  the  mufic  of  birds  ;  which  is  of  all  melody  the 
moft  fweet  and  pleafing,  and  calls  to  our  mind  the  wif- 
dom  and  tafte  of  Alexander,  who,  on  being  impor- 
tuned to  hear  a  man  that  imitated  the  notes  of  the 
nightingale,  and  was  thought  a  great  curiofity,  rephcd, 
that  he  had  had  the  happ'mefs  of  hearing  the  nightingale  her' 

ac-  The  charaAer  of  the  palloral  confifts  in  fimplicity, 
'  brevity,  and  delicacy  ;  the  two  fii-ft  render  an  eclogue 
natural,  and  the  laft  delightful.  With  refpeft  to  na- 
ture, indeed,  we  are  to  confider,  that  as  a  paftoral  is  an 
image  of  the  ancient  times  of  innocence  and  iffidefign- 
ing  plainnefs,  we  are  not  to  defcribe  fhepherds  as  they 
really  are  at  this  day,  but  as  they  may  be  conceived 
then  to  have  been,  when  the  befl:  of  men,  and  even 
princes,  followed  the  employment.  For  this  reafon,  an 
air  of  piety  fliould  run  through  the  whole  poem  ;  which 
is  vifible  in  the  vsrritings  of  antiquity. 

To  make  it  natural  with  refpeft  to  the  prefent  age, 
fome  knowledge  in  rural  affairs  fliould  be  difcovered, 
and  that  in  fuch  a  manner  as  if  it  was  done  by  chance 
rather  than  by  defign  ;  lefl;  by  too  much  pains  to  feem 
natural,  that  fimplicity  be  deflroyed  from  whence  arifes 
the  delight ;  for  what  is  fo  engaging  in  this  kind  of 
poefy  proceeds  not  fo  much  from  the  idea  of  a  coun- 
try life  itfelf,  as  in  expofing  only  the  befl  part  of  a 
fliepherd's  life,  and  concealing  the  misfortunes  and  mi- 
feries  which  fometimes  attend  it.  Befides,  the  fubjeft 
muft  contain  fome  particular  ieauty  in  itfclf,  and  each 
eclogue  prefent  a  fcene  or  profpedt  to  our  view  enrich- 
ed with  variety  :  which  variety  is  in  a  great  meafure 
obtained  by  frequent  comparifons  drawn  from  the  mofl 
agreeable  objeAs  of  the  country  ;  by  interrogations  to 
things  inanimate ;  by  fliort  and  beautiful  digrefTions  ; 
and  by  elegant  turns  on  the  words,  which  render  the 
numbers  more  fweet  and  pleafing.  To  this  let  us  add, 
that  the  connexions  muft  be  negligent,  the  narrations 
and  defcriptions  ftiort,  and  the  periods  concife. 
Vol.  XV.  Part  I.. 
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Riddl'es,  parables,  proverbs,  antique  phrafes,  and  fu- 
perftitious  fables,  are  fit  materials  to  \)t  intermixed  with 
this  kind  of  poem.  .  They  are  here,  when  properly  ap- 
plied, very  ornamental ;  and  the  more  fo,  as  they  give 
our  modern  compofitions  the  air  of  the  ancient  manner 
of  writing.  ' 

The  ftyle  of  the  paftoral  ought  to  be  humble,  yet 
pure  ;  neat,  but  not  florid  ;  eafy,  and  yet  lively :  and 
the  numbers  fhould  be  fmooth  and  flowing. 

This  poem  in  general  fhould  be  fhort,  and  ought 
never  much  to  exceed  1 00  lines  ;  for  we  are  to  confi- 
der that  the  ancients  made  thefe  fort  of  compofitions 
their  arauferaent,  and  not  their  bufinefs  :  but  however 
fhort  they  are,  every  eclogue  muft  contain  a  plot  or 
fable,  which  muft  be  fimple  and  one  ;  but  yet  fo  ma- 
naged as  to  admit  of  fhort  digrefTions.    Virgil  has  al-* 

ways  obferved  this.-i  We  fhall  give  the  plot  or  ai-- 

gument  of  his  firft  paftoral  as  an  example.  Melibceus, 
an  unfortunate fhepherd,  is  introduced  ivith  Tityrus,  one 
in  more  fortunate  circumjlances ;  the  former  addrejfes  the 
complaint  of  his  fufferings  and  bani/hment  to  the  latter,  tubs 
enjoys  his  flocks  and folds  in  the  midfl  of  the  public  calamity, 
and  therefore  exprejfes  his  gratitude  to  the  btnefaBor  from 
'whom  this  favour  flonved  :  but  Melibceus  accufes  fortune^ 
civil  wars,  and  bids  adieu  to  his  native  country.  This  is 
therefore  a  dialogue. 

But  we  are  to  obferve,  that  the  poet  is  not  always 
obhged  to  make  his  eclogue  allegorical,  and  to  have  real 
perfons  reprefented  by  the  fiftitious  charafters  introdu- 
ced ;  but  is  in  this  refpeft  entirely  at  his  own  liberty. 

Nor  does  the  nature  of  the  poem  require  it  to  be  al- 
ways carried  on  by  way  of  dialogue  y  for  a  fhepherd 
may  with  propriety  fing  the  praifes  of  his  love,  com- 
plain of  her  inconftancy,  lament  her  abfence,  her  death, 
&c.  and  addrefs  himfelf  to  groves,  hills,  rivers,  and 
fuch  like  rural  objects,  even  when  alone.  ^ 

We  ftiall  now  give  an  example  from  each  of  thofc 
authors  who  have  eminently  diftinguiflied  themfelves 
by  this  manner  of  writing,  and  introduce  them  in  the 
order  of  time  in  which  they  were  written.  ^ 

Theocritus,  who  was  the  father  or  inventor  of  this  Example 
kind  of  poetry,  has  been  defervedly  efteemed  by  the  f>f  the  pa- 
beft  critics;  and  by  fome,  whofe  judgment  we  cannot  ^,9''^' 
difpute,  preferred  to  all  other  paftoral  writers,  with 
perhaps  the  fingle  exception  of  the  tender  and  delicate 
Gefner.    We  fhaU  infert  his  third  idyllium,  not  becaufe 
it  is  the  beft,  but  becaufe  it  is  within  our  compafs. 
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To  Amaryllis,  lovely  nymph,  I  fpeed. 
Meanwhile  my  goats  upon  the  mountains  feed. 

0  Tityrus,  tend  tliem  with  affiduous  care, 
Lead  them  to  cryftal  fprings  and  paftures  fai: 
And  of  the  ridgling's  butting  'horns  beware. 
Sweet  Amaryllis,  have  you  then  forgot 
Our  fecret  pleafures  in  the  confcious  grott, 
Where  in  my  folding  arms  you  lay  rechn'd  ? 
Bleft  was  the  fhepherd,  for  the  nymph  was  kind. 

1  whom  you  call'd  jowr  Dear,  your  Love,  fo  late. 
Say,  am  I  now  the  objedt  of  your  hate  ? 

Say,  is  my  form  difpleafing  to  your  fight  ? 

This  cruel  love  will  furely  kill  me  quite. 

Lo  !  ten  large  apples,  tempting  to  the  view, 

Pluck'd  from  your  favourite  tree,  where  late  they  grew. 

Accept  this  boon,  'tis  alj  ray  prefent  ftore  ; 

Tcmorrow  will  produce  as  many  more. 

G  g  Meanwhile 
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Pattoral.  MeauwhSe  thiefe  iLeart-confuming  pains  remove, 
Vs  I  |<— —  ^^j^j  gjyg      gentle  pity  for  ray  love. 

Qli !  waa  I  made  by  fome  transforming  power 
A  bee  to  buzz  in  your  fcqaefter'd  bow'r  1 
To  pierce  your  Ivy  ilxade  with  murmuring  found, 
And  the  light  leaves  that  compafs  you  around- 
1  know  thee,  Love,  and  to  my  foi-row  find» 
A  god  thou  art,  but  of  the  favage  kind ; 
A  lionefs  fure  fuckled  the  fell  child. 
And  with  his  brothers  nurft  him.  in  the  wild ; 
On  me  his  fcorching  flames  inceffant  prey, 
*  Glow  in  my  bones,  and  melt  my  foul  away. 

Ah,  nymph,  whofe  eyes  defitrudive  glances  dart,, 
pair  is  your  face,  but  flinty  is  your  hsart : 
With  kifles  klad  this  rage  of  love  appeafe  y 
T*or  me,  fond  fwaiu  i  ev'n  empty  kiffes  pleafe. 
Your  fcorn  diftrafts  me^  and  will  make  me  teas' 
The  flow'ry  crown  I  wove  for  you  to  wear* 
Where  rofes  mingle  with  the  ivy-wreath. 
And  fragrant  herbs  ambrofial  odours  breathe. 
Ah  me  !  what  pangs  I  feel ;  and  yet  the  fair 
Nor  fees  my  forrows  nor  will  hear  ray  pray'r. 
I'll  doff  my  garments,  fmce  I  needs  mufl;  die, 
And  from  yon  rock  that  points  its  fummit  high, 
Where  patient  Alpis  fnares  the  finny  fry, 
I'll  leap,  and,  though  perchance  I  rife  again, 
You'll  laugh  to  fee  me  plmiging  in  the  main. 
By  a  prophetic  poppy-leaf  I  fouad 
Your  chang'd  alfeftion,  for  it  gave  no  found. 
Though  in  my  hand  ftruck  hollow  as  it  lay, 
But  quickly  wither'd  like  your  love  away. 
An  old  witch  brought  fad  tidings  to  my  ears. 
She  wl-ua  tells  foitunes  with  the  fieve  and  ffleers 
For  leafing  bailey  in  my  fields  of  late, 
She  told  me,  I  fnould  love,  and  you  ftiould  hate  I 
For  you  my  care  a  railk-white  goat  fupply'd. 
Two  wanton,  kids  run  fri&ing  at  her  fide  ; 
Which  oft  the  nut-brown  maid,  Erithacis, 
Has  begg'd  and  paid  before-hand  with  a  kifs  ; 
And  fince  you  thus  my  ardent  pallion  flight, 
Her's  they  fliall  be  before  to-morrow  night. 
My  right  eye  itches  ;  may  it  lucky  prove. 
Perhaps  I  foon  ftiall  fee  the  nymph  I  love  j 
Beneath  yon  pine  I'll  fing  difliinft  and  clear. 
Perhaps  the  fair  my  tender  notes  ftiall  hear  ; 
Perhaps  may  pity  my  melodious,  moan  j 
She  is  not  metainorphos'd  into  fl:one. 

HIppomenes,  provok'd  by  noble  fl.rife. 
To  win  a  mifl.refs,  or  to  lofe  his  life. 
Threw  golden  fruit  in  Atalanta's  way  i 
The  bright  temptation  caus'd  the  nymph  to  fl.ay  ; 
S.he  look'd,  {he  languiih'd,  all  her  foul  took  fire,. 
She  plung'd  into  the  gulph  of  deep  defire. 

To  Pyle  frorfi  Othrys  fage  Melampus  came. 
He  drove  the  lowing  herd,  yet  won  the  dame  ; 
Fair  Pero  bleft  his  brother  Bias'  arms. 
And  in  a  virtuous  race  diffus'd  unfading  charms. 

Adonis  fed  his  cattle  on  the  plain, 
And  fea-born  Venus  lov'd  the  rural  fwain  ; 
She  mourn'd  him  wounded  in  the  fatal  ehace. 
Nor  dead  difmiifs'd  him  from  h^er  warm  embrace. 
Though  young  Endymion  was  by  Cynthia  bkft, 
I  envy  nothing  but  his  tafl;ing  refl;. 
Jafion  flumb'ring  on  the  Cretan  plain 
Ceres  once  faw,  and  bleft  the  happy  fv 
With,  pleafures  too  divine  for  ears  pr 
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My  head  grows  giddy,  love  affefks  mefore  j 
Yet  you  regard  not ;  fo  I'll  fing  no  more — — 
Here  will  I  put  a  period  to  my  care — 
Adieu,  falfe  nymph,  adieu  ungrateful  fair ; 
Stretch'd  near  the  grotto,  when  I've  breath'd  my  laft. 
My  corfe  will  give  the  wolves  a  rich  repaft, 
As  fweet  to  them  as  honey  to  your  tafte. 

Fawke; 

Virgil  fucceeds  Theocritus,  from  whom  he  has  in 
fome  places  copied,  and  always  imitated  with  fuccefs. 
As  a  fpecimen  of  his  manner,  we  ftiall  introduce  his  firft 
paflioral,  which  is  generally  allowed  to  be  the  moft  pec- 

fea. 

Meliboeus  mid  Tityrus. 

Me/.  Beneath  the  ftiadc  which  beechen  boughs  diffufe, 
You,  Tityrus,  entertain  your  fyfvan  mufe. 
Round  the  wide  world  in  baniftiment  we  roam, 
Forc'd  from  our  pleafing  fields  and  native  home  ; 
While  ftretch'd  at  eafe  you  fing  y^our  happy  loves. 
And  AmyriUis  fills,  the  ftiady  groves. 

Tii.  Thefe  bleflings,  friend,  a  deity  bellow'd  ; 
For  never  can  I  deem  him  lefs  than  god. 
The  tender  firfl:Ungs  of  my  woolly  breed 
Shall  on  his  holy  altar  often  bleed- 
He  gave  me  kine  to  graze  the  flow'ry  plain,, 
And  lb  my  pipe  renew'd  the  rural  ftrain. 

Me/.  I  envy  not  your  fortune  ;  but  admire. 
That  while  the  raging  fword  and  wafteful  fire 
Defl;roy  the  wretched  neighbourhood  around. 
No  hoitlle  arms  approach  your  happy  ground. 
Far  diff 'rent  is  my  fate  ;  my  feeble  goats 
With  pains  I  drive  from  their  forfaken  cotcs  : 
And  this  you  fee  I  fcarcely  drag  along. 
Who  yeaning  on  the  rocks  has  left  her  young. 
The  hope  and  promife  of  my  falling  fold. 
My  lofs  by  dire  portents  the  gods  foretold  ; 
For,,  had  I  not  been  blind,  I  might  have  feen 
Yon  riven  oak,  the  fairefl;  on  tlie  green. 
And  the  hoarfe  raven  on  the  blalted  bough 
By  croaking  from  the  left  prefag'd  the  coming  blow. 
But  tell  me,  Tityrus,  wiiat  heav'nly  pow'r 
Preferv'd  your  fortunes  in  that  fatal  hour  ? 

Tit.  Fool  that  I  was,  I  thought  imperial  Rome 
Like  Mantua,  where  on  market-days  we  come. 
And  thither  drive  our  tender  lambs  from  home. 
So  kids  and  whelps  their  fires  and  dams  exprefs  j 
And  £b  the  great  I  mcafur'd  by  the  lefs  ; 
But  country-towns,  compar'd  with  her,  appear 
Like  flirubs  when  lofty  cyprefles  are  near. 

Mel.  What  great  occalion  caU'd  you  hence  to  Rome  ? 
Tii.  Freedom,  which  came  at  length,  tho' flow  to  come: 
Nor  did  my  fearch  of  hberty  begin 
Till  my  black  hairs  were  chang'd  upon  my  chin  j. 
Nor  Amaryllis  would  vouchfafe  a  loolc, 
TiU  Galateafs  meaner  bonds  I  broke. 
TIU  then  a  helplefs,  hopelefs,  homely  fwain, 
I  fought  not  freedom,  nor  alpir'd  to  gain  : 
Tho'  many  a  viftim  from  my  folds  was  bought. 
And  many  a  cheefe  to  country  markets  brought. 
Yet  all  the  little  that  I  got  I  fpent,. 
And  ft:ill  returo'd  as  empty  as  I  went. 

Mel.  We  flood  amaz'd  to  fee  your  mifkrefe  moum^ 
Unknowing  that  flic  pin'd  for  your  returji ; 
We  wonder'd  why  ftie  kept  her  fruit  fo  long. 
For  whom  fo  late  th'  ungather'd  apples  hung  : 

But 


II  P    O  E 

fal.  But  now  the  wonder  eeafei,  fincc  I  fee 
She  kept  them  only,  Tityrus,  for  thee  : 
For  thee  the  biibbh'ng  fprings  appear'd  to  mount, 
And  whifp'ring  pines  made  vows  for  thy  return. 

Tit.  What  fhoiild  I  do  ?  while  here  I  was  enchain'd, 
;      No  gllmpfe  of  godhke  liberty  remain'd  ;  ] 
Nor  could  I  hope  in  any  place  but  there 
To  find  a  god  fo  prefent  to  my  pray'r. 
r      There  firft  the  youth  of  heay'nly  birth  I  vlew'd^ 
For  whom  our  monthly  viftims  are  renew'd. 
He  heard  my  vows,  and  gracioufly  decreed 
My  grounds  to  be  reftor'd  my  former  flocks  to  feed. 

MeL  O  fortunate  old  man  !  whofe  farm  remains 
For  you-  fufficient,  and  requites  your  pains,  > 
Though  rufties  overfpread  the  neighb'ring  plains,  j 
'  Tho'  here  the  marfhy  grounds  approach  your  fields, 
And  there  the  foil  a  ftony  harveft  yields. 
Your  teeming  ewes  fhall  no  ftrange  meadows  try, 
2^or  fear  a  rot  from  tainted  company. 
'       Behold  yon  bord'ring  fence  of  fallow  trees  [bees; 
Is  fraught  with  flow'rs,  the  flow'rs  are  fraught  with 
The  bufy  bees,  with  a  foft  murrn'risg  ftrain, 
Invite  to  gentle  fleep  the  laboring  fwain  : 
While  from  the  neighb'nng  rock  with  rural  fongs 
The  pruner's  voice  the  pleafing  dream  prolongs  ; 
Stock-doves  and  turtles  tell  their  am'rous  pain, 
And,  from  the  lofty  elms,  of  love  complain. 

Tit.  Th'  inhabitants  of  feas  and  Ikies  fhall  change, 
And  fifh  on  fhore  and  flags  in  air  fhall  range. 
The  banifli'd  Parthian  dwell  on  Arar's  brink, 
And  the  blue  German  fhall  the  Tigris  drink  ; 
Ere  I,  forfaking  gratitude  and  truth, 
Forget  the  figure  of  that  godlike  youth* 

JPfeL  But  we  muft  beg  cur  bread  in  climes  unknown, 
Beneath  the  fcorching  or  the  freezing  zone  ; 
And  fomc  to  fair  Oaxis  fhall  be  fold, 
Or  try  the  Libyan  heat  or  Scythian  cold  ^ 
The  refl  among  the  Britons  be  confin'd, 
A  race  of  men  firom  all  the  world  disjoined. 
O  !  mull  the  wretched  exiles  ever  mourn  i 
Nor  after  length  of  rolling  years  return  ? 
Are  we  condemn'd  by  Fate's  unjufl  decree, 
No  more  our  houfes  and  our  homes  to  fee  ? 
Or  fhall  we  mount  again  the  rural  throne. 
And  rule  the  country,  kingdoms  once  our  owft  ? 
Did  we  for  thefe  baibarians  plant  and  low,  ") 
On  thefe,  on  thefe,  our  happy  fields  beftow  ?  v 
Good  heav'n,  what  dire  effefts  from  civil  difcord  flow !  j 
/Now  let  me  graft  my  pears,  and  prune  the  vifle.; 
The  fruit  is  theirs,  the  labour  only  mine. 
Farewel  my  paflure^,  my  paternal  llock  ! 
My  fruitful  fields,  and  my  hlore  fruitful  flock  ! 
No  more,  my  goats,  (htill  I  behold  you  climb 
The  fteepy  cliffs,  or  crop  the  flow'ry  thyme  ; 
No  move  extended  in  the  grot  below. 
Shall  fee  you  browzing  on  the  mountain's  broW 
The  prickly'fhrubs,  and  after  On  the  bare 
Lean  down  the  deep  abyfs  and  hang  in  air  ! 
No  more  my  Iheep  fhall  fip  the  morning  dew  ;  ^ 
No  more  my  fong  fhall  pleafe  the  rural  ci-ew  :  C 
Adieu,  my  tuneful  pipe!  and  all  the  world,  adieu!  j 

Tit.  1  his  night,  at  leaft,  with  me  forget  your  care; 
'Chefnuts  and  curds  and  cream  fhall  be  your  fare  : 
71ie  carpet-ground  fhall  be  with  leaves  o'er-fpread. 
And  boughs  fliall  weave  n  cov'ring  for  your  head ; 
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For  fee  yon  funny  hill  the  fhade  extend?,  ^ 
And  curling  fmoke  from  cottages  afcends.  ^ 

Spenfer  was  Vhe  firfl  of  our  countrymen  who  acjjui- 
red  any  confiderable  reputation  by  this  method  of  wri- 
ting. We  fhall  infert  his  fixth  eclogue,  or  that  for  June, 
which  is  allegorical,  as  will  be  feen  by  the 

Argument.  "  Hobbinol,  from  a  defcription  of  the 
pleafures  of  the  place,  excites  CoHn  to  the  enjoyment  of 
them.  Colin  declares  himfelf  incapable  of  delight,  by 
reafon  of  his  ill  luccefs  in  love,  and  his  lofs  of  Rofa- 
lind,  who  had  treacheroufly  forfaken  him  for  Menal- 
cas  another  fhepherd.  By  Tityrus  (mentioned  before 
in  Spenfer's  fecond  eclogue,  and  again  in  the  twelfth) 
is  plainly  meant  Chaucer,  whom  the  author  foraetimes 
profefTed  to  imitate.  In  the  perfon  of  Colin  is  repre- 
lented  the  author  himfelf;  and  Hobbinol's  inviting 
him  to  leave  the  hill  country,  feems  to  allude  to  his 
leaving  the  North,  where,  as  is  mentioned  in  his  life, 
he  had  for  fome  time  refided." 

Hoh.  Lo!  Colin,  here  the  place,  whofe  pleafaat  fight 
From  other  fhades  hath  weaa'd  my  wand'ring  mind ; 

Tell  me,  what  wants  me  here,  to  work  delight  r 
The  fimple  air,  the  gentle  warbling  wind, 

So  calm,  fo  cool,  as  nowhere  elfe  I  find  : 
The  graffy  ground  with  dainty  daifies  dight, 

The  branible-bufh,  where  birds  of  ever)'-  kind 
To  th'  water's  fall  their  tunes  attemper  right. 

Co!.  O  !  happy  Hobbinol,  I  blefs  thy  flate, 
That  paradife  haft  found  which  Adam  lofl. 

Here  vvandef  may  thy  flock  early  or  late, 
Withouteu  dread  of  wolves  to  been  ytofl ; 

Thy  lovely  lays  here  mayfl  tlK)U  freely  boafl  : 
But  I,  unhappy  man  !  whom  cruel  fate, 

And  angry  gods,  purfue  from  coail  to  coafl, 
•Can  nowhere  find  to  ihroiid  rny  lucklcfs  pate. 
"    Hob.  I  hen  if  by  me  thou  lift  advifed  be, 
Forfake  the  foil  that  fo  doth  thee  bewitch  : 

Leave  me  thofe  liills,  where  harbroughnis  to  fcCj, 
Nor  holly-bufh,  nor  brere,  nor  winding  ditch  ; 

And  to  the  dales  refort,  where  ihcphcrds  rich, 
And  fruitful  flocks  been  everj^wherc  to  fee  : 

Here  no  night-ravens  lodge,  more  black  than  pitchj, 
Nor  elvifh  ghofls,  nor  ghaflly  owls  do  flee. 

But  friendly  fairies  met  with  many  graces, 
And  light -foot  rtymphs  can  chace  the  ling'ring  night, 

With  heydeguies,  and  trimly  trodden  traces  ; 
Whilfl  fillers  nine,  which  dwell  on  Parnafs'  height, 

Do  make  them  mulic,  for  their  more  delight ; 
And  Pan  himfelf  to  kifs  tlieir  cryflal  faces. 

Will  pipe  and  dance,  when  Phoebe  fliineth  bright : 
Such  peerlefs  pleafures  have  we  in  thefe  places. 

Coi.  And  I  whihl  youth,  and  coUrfe  oi  carelcfs  yeai"*. 
Did  let  me  v/alk  withouten  links  of  love, 
J  In  fuch  delights  did  joy  amongll  my  peers-: 
But  riper  age  fuch  pleafures  doth  reprove. 

My  fancy  eke  from  former  follies  move 
To  ftrayed  ileps  :  for  time  in  pafiing  \vears 

(As  gannents  doen,  which  waxen  old  above) 
And  draweth  new  delights  with  hoaiy  hairs. 

1'hough  couth  I  fing  of  love,  and  tune  my  pipe 
Unto  my  plantive  pleas  in  verfes  made  : 

Though  would  I  feek  for  queen*apples  unripe 
To  give  my  Rofalind,  and  in  fommer  fhade 
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D  tght  gawdy  girlonds  was  my  common  trade, 
To  crown  her  golden  locks  :  but  years  more  ripe, 
And  lofs  of  her,  whofe  love  as  life  I  wayde,  • 
Thofe  weary  wanton  toys  away  did  wipe. 

Hob.  C<"''n,  to  hear  thy  rhymes  and  roundelays, 
Which  thou  wert  wont  on  wafteful  hills  to  fing, 

I  more  delight,  than  lark  in  fommcr  days  : 
Whofe  echo  made  the  neighbour  groves  to  ring,  _ 

And  taught  the  birds,  which  in  the  lower  fpring 
Pid  ftiroud^in  fhady  leaves  from  funny  rays, 

Frame  to  thy  fong  their  cheerful  cheriping, 
Ot  hold  their  peace,  for  fhame  of  thy  fweet  lays. 

I  faw  Calliope  with  mufes  moe. 
Soon  as  thy  oaten  pipe  began  to  found, 

Their  ivory  lutes  and  tamburins  forego, 
And  from  the  fountain,  where  they  fate  around, 

Ren  after  haftily  thy  filver  found. 
But  when  they  came,  where  thou  thy  Ikill  didft  fhow, 

They  drew  aback,  as  half  with  {hame  confound, 
Shepherd  to  fee,  them  in  their  art  out-go. 

CoL  Of  mufes,  Hobbinol,  I  con  no  flcill. 
For  they  been  daughters  of  the  higheft  Jove, 

And  holden  fcorn  of  homely  fhepherds  quill : 
For  fith  I  heard  that  Pan  with  Phoebus  ftrove 

Which  him  to  much  rebuke  and  danger  drove, 
I  never  lift  prefume  to  Parnafs'  hill. 

But  piping  low,  in  fhade  of  lowly  grove, 
I  play  to  pleafe  myfelf,  albeit  ill. 

Nought  weigh  I,  who  my  fong  doth  praife  or  blame, 
Ne  ftrive  to  win  renown,  or  pafs  the  reft: 

With  fhepherds  fits  not  follow  flying  fame. 
But  feed  his  flocks  in  fields,  where  fells  him  beft. 

I  wot  my  rimes  been  rough,  and  rudely  dreil  } 
The  fitter  they,  my  careful  cafe  to  frame  : 
Enough  is  me  to  paint  out  my  unrefl:, 
And  pour  my  piteous  plaints  out  in  the  fame. 

The  God  of  fliepherds,  TityriK,  is  dead. 
Who  taught  me  homely,  as  I  can,  to  make  : 
He,  whilft  he  livM,  was  the  fovereign  head 
Of  fhepherds  all,  that  been  with  love  ytake. 

Well  couth  he  wail  his  woes,  and  lightly  flake 
The  flames  which  love  within  his  heart  had  bred> 

And  tell  us  merry  tales  to  keep  us  wake. 
The  while  our  flieep  about  us  fafely  fed. 

Now  dead  he  is,  and  lieth  vi^rapt  in  lead, 
(O  why  fliould  death  on  him  fuch  outrage  fliow  !) 

And  all  his  pafllng  flcill  with  him  is  fled,. 
The  fame  whereof  doth  daily  greater  grow. 

But  if  on  me  fome  little  drops  would  flow 
Of  that  the  fpring  was  in  his  learned  bed, 

I  foon  would  learn  thefe  woods  to  wail  my  woe. 
And  teach  the  trees  their  trickling  tears  to  flied. 

Then  ftiould  my  plaints,  caus'd  of  difcourtefee. 
As  roeflengers  of  this  my  painful  flight, 
'  *$iy  to  my  love,  wherever  that  ftie  be. 
And  pierce  her  heart  with  point  of  worthy  wight ; 

As  ftie  deferves,  that  wrought  fo  deadly  fpight. 
And  thou,  Menalcas,  that  by  treachery 

Didfl:  underfoni?  my  lafs  to  wax  fo  light, 
Should'ft  well  be  known  for  fuch  thy  villany. 

But  fince  I  am  not,  as  I  wilh  I  were. 
Ye  tentle  fliepherds,  which  your  flocks  do  feed. 

Whether  on  hills  or  dales,  or  other  where, 
B^ar  witnefs  all  of  this  fo  wicked  deed  : 

And  tell  the  lafs,  whofe  flower  is  woxe  a  weed, 
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Andfaultlefs  faith  is  turn' J  to  faithlefs  feere, 

That  flic  the  truefl;  fliepherd's  heart  made  bleed. 
That  lives  on  earth,  and  loved  her  moft  dear. 

Hob.  O  !  careful  Cohn,  I  lament  tliy  cafe. 
Thy  tears  would  rnake  the  hardeft  flint  to  flow! 

Ah  !  faithlefs  Rofalind,  and  void  of  grace, 
That  art  the  root  of  all  this  rueful  woe  ! 

But  now  is  time,  I  gsefs,  homeward  to  go  ;. 
Then  rife,  ye  blefled  flocks,  and  home  apace. 

Left  night  with  ftealing  fteps  do  you  foreflo. 
And  wet  your  tender  lambs  that  by  you  trace. 

By  the  following  eclogue  the  reader  will  perceive  that 
Mr  PhiHps  has,  in  imitation  of  Spenfer,  preferved  in  his 
paftorals  many  antiquated  words,  which,  though  they  are 
difcarded  from  polite  converfation,  may  naturally  be  fup- 
pofed  ftill  to  have  place  among  the  fliepherds  and  other 
ruftics  in  the  country.  We  have  made  choice  of  his  fe- 
cond  eclogue,  becauie  it  is  brought  home  to  his  own  bu- 
finefs,  and  contains  a  complaint  againft  thofe  who  had 
fpoken  ill  of  him  and  his  writings. 

Then-Ot,  Colinet. 
Th.  Is  it  not  Colinet  I  lonefome  fee 
Leaning  with  folded  arms  againft  the  tree  ? 
Or  is  it  age  of  late  bedims  my  light  ? 
'Tis  Colinet,  indeed,  in  woful  plight. 
Thy  cloudy  look,  why  melting  into  tears, 
Unfeemly,  now  the  flcy  fo  bright  appears? 
Why  in  this  mournful  manner  art  thou  found, 
Unthankful  lad,  when  all  things  fmile  around  I 
Or  hear'ft  not  lark  and  linnet  jointly  fing, 
Their  notes  blithe-warbling  to  falute  the  fpring  ? 

Co.  Tho'  blithe  their  notes,  not  fo  my  wayward  fate  j 
Nor  lark  would  fing,  nor  Hnnet,  in  my  ftate. 
Each  creature,  Thenot,  to  his  tafl<  is  born ; 
As  they  to  mirth  and  mufic,  I  to  mourn.- 
Waking,  at  midnight,  I  my  woes  renew, 
My  tears  oft  mingling  with  the  falling  dew. 

Th.  Small  caufe,  I  ween,  has  lufty  youth  to  plain  j 
Or  who  may  then  the  weight  of  eld  fuftain. 
When  every  flackening  nerve  begins  to  fail. 
And  the  load  prefleth  as  our  days  prevail  ? 
Yet  though  with  years  my  body  downward  tend. 
As  trees  beneath  their  fruit  in  autumn  bend, 
Spite  of  my  fnowy  h-ead  and  icy  veins. 
My  mind  a  cheerful  temper  ftiU  retains : 
And  why  fliould  man,  mifliap  what  will,  repine. 
Sour  every  fweet,  and  mix  with  tears  his  wine  ? 
But  tell  me  then  ;  it  may  relieve  thy  woe, 
To  let  a  friend  thine  inward  ailment  know. 

Co.  Idly  'twill  wafte  thee,  Thenot,  the  whole  day, 
Should'ft  thou  give  ear  to  all  my  grief  can  fay. 
Thine  ewes  will  wander  ;  and  the  heedlefs  lambs. 
In  loud  complaints,  require  their  abfent  dams. 

Th.  See  Lightfoot ;  he  fliall  tend  them  clofe  :  and  \ 
'Tween  whiles,  acrofs  the  plain  will  glance  mine  eye. 

Co.  Where  to  begin  I  know  not,  where  to  end. 
Does  there;  one  fmiling  hour  my  youth  attetid  ? 
Though  fcAV  my  days,  as  well  my  follies  ftiowj 
Yet  are  thofe  days  all  clouded  o'er  with  wo : 
No  happy  gleam  of  funfliine  doth  appear. 
My  low' ring  fliy  and  wint'ry  months  to  cheer. 
My  piteous  plight  in  yonder  naked  tree. 
Which. bears  the  thunder-fcar  too  plain,  I  fee,: 
Quite  deftitute  it  ftands  of  ftielter  kind, 
The  mark  of  ftorms,  aod  fport  of  every  wind : 
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al-  The  riven  trunk  feels  not  the  approach  of  fpring  ; 
Nor  birds  among  the  leaflefs  branches  fmg  : 
No  more,  beneath  thy  fhade,  fhall  fhepherds  throng 
With  jocund  tale,  or  pipe,  or  pleafmg  fong. 
Ill-fated  tree  !  and  more  ill-fated  I ! 
From  thee,  from  me,  alike  the  fhepherds  fly. 

Th.  Sure  thou  In  haplefs  hour  of  time  waft  born, 
When  bhghtning  mildews  fpoil  the  rifing  corn. 
Or  blafting  winds  o'er  blolTom'd  hedge-rows  pafs. 
To  kill  the  promis'd  fruits,  and  fcorch  the  grafs  ; 
Or  when  the  moon,  by  wizard  charm'd,  forefhows^ 
Blood-ftain'd  in  foul  eclipfe,  impending  woes. 
Untimely  born,  ill  luck  betidos  thee  ftiH. 

Co.  And  can  there,  Thenot,  be  a  greater  ill  ? 
■     Th.  Nor  fox,  nor  wolf,  nor  rot  among  our  flieep  : 
From  thefe  good  Ihepherd's  care  his  flock  may  keep ; 
Againft  ill  luck,  alas  !  all  forecaft  fails  ; 
Nor  toil  by  day,  nor  watch  by  night,  avails. 

Co.  Ah  me,  the  while  !  ah  me,  the  lucklefs  day  ! 
Ah  lucklefs  lad  !  befits  me  more  to  fay. 
Unhappy  hour  !  when  frefh  in  youthful  bud, 
I  left,  Sabrina  fair,  thy  filv'ry  flood. 
Ah  filly  I !  more  filly  than  my  flieep, 
Which  on  thy  flow'ry  banks  I  wont  to  keep. 
Sweet  are  thy  banks  ;  oh,  when  {hall  I  once  more 
With  ravifli'd  eyes  review  thine  amell'd  fliore  I 
When,  in  the  cryftal.of  thy  waters,  fcan 
Each  feature  faded,  and  my  colour  wan  ? 
When  fliall  I  fee  my  hut,  the  fmall  abode 
Myfelf  did  raife  and  cover  o'er  with  fod  ? 
Small  though  it  be,  a  mean  and  humble  cell, 
Yet  is  there  room  for  peace  and  me  to  dwell. 

Th.  And  what  enticement  charm'd  thee  far  away 
From  thy  lov'd  home,  and  led  thy  heart  aftray  ? 

Co.  A  lewd  defirc  Arrange  lands  and  fwains  to  know. 
Ah  me  !  that  ever  I  fliould  covet  wo; 
With  wand'ring  feet  unbleft,  and  fond  of  fame,. 
I  fought  I  know  not  what  befides  a  name. 

Th.  Or,  footh  to  fay,  didll  thou  not  hither  rome 
In  fearch  of  gains  more  plenty  than  at  home  ? 
A  rpUing  ftonc  is  ever  bare  of  mofs  ; 
And,  to  their  coft,,  green  years  old  proverbs  crofs. 

Co.  Small  need  there  was,  in  random  fearch  of  gain, 
To  drive  my  pining  flock  athwart  the  plain 
To  difl:ant  Cam.    Fine  gain  at  length,  I  trow, 
To  hoard  up  to  myfelf  fuch  deal  of  wo  ! 
My  flieep  quite  fpent  through  travel  and  ill  fare. 
And  like  their  keeper  ragged  grown  and  bare. 
The  damp  cold  green  fward  for  my  nightly  bed. 
And  fome  flaunt  willow's  trunk  to  reft  my  head.^ 
Hard  is  to  bear  of  pinching  cold  the  pain  ; 
And  hard  is  want  to  tlie  unpraAis'd  fwain  ; 
But  neither  want,  nor  pinching  cold,  is  hard. 
To  blafting  ftorms  of  calumny  compar'd  : 
Unkind  as  hail  it  falls  ;  the  pelting  fliow'r 
Deftroys  the  tender  herb  and  budding  flow'r. 

Th.  Slander  we  fliepherds  count  the  vileft  wrong  : 
And  what  wounds  forer  than  an  evil  tongue  ? 

Co.  Untoward  lads,  the  wanton  imps  of  fpite 
Make  mock  of  all  the  ditties  I  endite. 
In- vain,  O  Colinet,  thy  pipe,  fo  flirill. 
Charms  every  vale,  and  gladdens  every  hill : 
In  vain  thou  feek'ft  the  coverings  of  the  grove, 
In  the  cool  fliade  to  fing  the  pains  of  love  ; 
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Sing  what  thou  wilt,  ill-hature  will  prcvjul ; 
And  every  elf  hath  flciU  enough  to  rail. 
But  yet,  though  poor  and  artlefs  be  my  vein, 
Menalcas  feems  to  like  my  fimple  ftrain  : 
And  while  that  he  delighteth  in  my  fong, 
Which  to  the  good  Menalcas  doth  belong, 
Nor  night  nor  day  fliall  my  rude  mufic  ceafe  ; 
I  afl{  no  more,  fo  I  Menalcas  pleafe. 

Th.  Menalcas,  lord  of  thefe  fair  fertile  plains, 
Preferves  the  flieep,  and  o'er  the  ftiepherds  reigns  : 
For  him  our  yearly  wakes  and  feafts  we  hold. 
And  choofe  the  faireft  firftlings  from  the  fold ; 
He,  good  to  all  who  good  deferves,  fliall  give 
Thy  flock  to  feed,  and  thee  at  eafe  to  hve. 
Shall  curb  the  malice  of  unbridled  tongues, 
And  bounteoufly  reward  thy  rural  fongs. 

Co.  Firft  then  fliall  lightfome  birds  forget  to  fly. 
The  briny  ocean  turn  to  paftures  dry, 
And  every  rapid  river  ceafe  to  flow. 
Ere  I  unmindful  of  Menalcas  grow. 

Th.  This  night  thy  care  with  me  forget,  and  fold 
Thy  flock  with  mine,  to  ward  th'  injurious  cold. 
New  milk,  and  clouted  cream,  mild  eheefe  and  curd. 
With  fome  remaining  fruit  of  laft  year's  hoard. 
Sail  be  our  ev'ning  fare ;  and,  for  the  night. 
Sweet  herbs  and  mofs,  which  gentle  fleep  invite  : 
And  now  behold  the  fun's  departing  ray. 
O'er  yonder  hill,  the  fign  of  ebbing  day  : 
With  fongs  the  jovial  hinds  return  from  plow  ; 
And  unyok'd  heifers,  loitering  homeward,  low. 

Mr  Pope's  Paftorals  next  appeared^  but  in  a  differen'; 
drefs  from  thofe  of  Spenfer  and  Philips  ;  for  he  has 
difcarded  all  antiquated  words,  drawn- his  fwains  more 
modern  and  polite,  and  made  his  numbers  exquifitely 
harmonious  :  his  eclogues  therefore  may  be  called  better 
poems,  but  not  better  paftorals.  We  fliall  infert  the 
ecl®gue  he  has  infcribed  to  Mr  Wycherly,  the  beginning 
of  which  Is  in  Imitation  of  Virgil's  firft  paftoral. 

Beneath  the  fliade  a  fpreading  beech  difplays-, 
Hylas  and  .^gon  fung  their  rural  lays : 
This  mourn'd  a  faithlefs,  that  an  abfent  love. 
And  Delia's  name  and  Doris  fill'd  the  grove. 
Ye  Mantuan  nymphs,  your  facred  fuccour  bring; 
Hylas  and  Agon's  rural  lays  I  fing. 

Thou,,'  whom  the  nine  with  Plautus'  wit  Infpire, 
The  art  of  Terence,  and  Menander's  fire  : 
Whofe  fenfe  inftrufts  us,  and  whofe  humour  charms, 
Whofe  judgment  fways  us,  and  whofe  fpirit  warms  ! 
Oh,  fliill'd  in  nature  I  fee  the  hearts  of  fwains. 
Their  artlefs  paflrons,  and  their  tender  pains. 

Now  fetting  Phoebus  flione  ferenely  bright, 
And  fleecy  clouds  were  ftreak'd  with  purple  light  ;  ■ 
When  tuneful  Hylas,  with  melodious  moan. 
Taught  rocks  to  weep,  and  made  the  mountains  groan. 

Go,  gentle  gales,  and  bear  my  fighs  away  ! 
To  Delia's  ear  the  tender  notes  convey. 
As  fome  fad  turtle  his  loft  love  deploi-es, 
And  with  deep  murmurs  fills  the  founding  fliores  ; 
Thus,  far  from  DeHa,  to  the  winds  I  mourn. 
Alike  unheard,  unpity'd,  and  forlorn. 

Go,  gentle  gales,  aiid  bear  my  fighs  along  ! 
For  her  the  feather'd  quires  negleft  their  fong  ;, 
For  her,  the  limes  their  pleafmg  fliades  deny  ;. 
For  her,  the  lilie8  hang  their  head  and  die. 
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aftoral.  Ye  flow'r?,  tliat  droop,  forfakcn  by  the  fpring  j 
"V"""  Ye  birds,  that  left  by  fummer  ceafe  to  fing  j 

Ye  trees,  that  fade  when  autumn-heats  remove  ; 
Say,  is  not  abfence  death  to  thofe  who  love  ? 

Go,  gentle  gales,  and  bear  my  fighs  away  ! 
Curs'd  be  the  fields  that  caufe  my  Delia's  ftay : 
Fade  ev  ry  bloflbm,  wither  ev'ry  tree, 
Die  ev'ry  flow'r  and  perifti  all  but  fKe. 
What  have  I  faid?  where'er  my  DeUa  flies, 
Let  fpring  attend,  and  fudden  flow'rs  arife  j 
Let  opening  rofes  knotted  oaks  adorn, 
And  liquid  amber  drop  from  ev'ry  thorn. 

Go,  gentle  gales,  and  bear  ray  fighs  along ! 
The  birds  (hall  ceafe  to  tune  their  ev'ning  fong, 
1  he  winds  to  breathe,  the  waving  woods  to  move, 
And  ftreams  to  murmur,  ere  I  ceafe  to  love. 
Not  bubbling  fountains  to  the  thirfly  fwain. 
Not  balmy  fleep  to  lab'rers  faint  with  pain. 
Not  fliow'rs  to  larks,  or  funfhine  to  the  bee. 
Are  half  fo  charming  as  thy  fight  to  me. 

Go,  gentle  gales,  and  bear  my  fighs  away  ! 
Come,  Delia,  come  !  ah,  why  this  long  delay  ? 
Through  rocks  and  caves  the  name  of  Delia  founds  ; 
.  Delia,  each  cave  and  echoing  rock  rebounds. 

Ye  pow'rs,  what  pleafing  frenzy  fooths  my  mind  ! 
:  Do  lovers  dream,  or  is  my  Delia  kind  ? 
;  She  comes,  my  Delia  comes  ! — now  ceafe,  my  lay  ; 
And  ceafe,  ye  gales  to  bear  my  fighs  away  ! 

•Next  ^gon  fung,  while  Windfor  groves  admir'd  ; 
Rehearfe,  yesmufes,  what  yourfelves  infpir'd. 

Refound,  ye  hills,  refound  my  mournful  ftrain  ! 
'.  Of  perjur'd  Doris,  dying,  I  complain  : 
Here  where  the  mountains,  lefs'ning  as  they  rife, 
Lofe  the  low  vales,  and  Ileal  into  the  ficies  ; 
While  lab'ring  oxen,  fpent  with  toil  and  heat, 
In  their  loofe  traces  from  the  field  retreat  j 
While  curUng  fmokes  from  village-tops  arefeen, 
And  the  .fleet  (hades  glide  o'er  the  dullcy  green. 

Refound,  ye  hills,  refoHnd  my  mournful  lay  ! 
Beneath  yon  poplar  oft  we  pafs'd  the  day  : 
Oft  on  the  rind  1  carv'd  her  am'rous  vows, 
While  fhe  with  garlands  hung  the  bending  boughs : 
The  garlands  fade,  the  boughs  are  worn  away  j 
So  dies  her  love,  and  fo  my  hopes  decay. 

Refound,  ye  hills,  refound  my  mournful  ftrain  ! 
Now  bright  Arfturus  glads  the  teeming  grain  ; 
Now  golden  fruits  in  loaded  branches  fhine. 
And  grateful  clufters,  fwell  with  floods  of  wine ; 
Now  blafhing  berries  paint  the  yellow  grove  : 
Juft  Gods  !  lhall  all  things  yield  returns  but  love  ? 

Refound,  ye  hills,  refound.  my  mournful  lay ! 

The  fhepherds  crv,  "  Thy  flocks  arc  left  a  prey."  

Ah  !  what  avails  it  me  the  flocks  to  keep, 
Who  loil  my  heart,  while  I  prelerv'd  my  iheep  ? 
Pan  came,  and  aflc'd,  what  magic  caus'd  my  imart, 
Or  what  ill  eyes  malignant  glances  dart  ? 
What  eyes  but  hers,  alas  !  have  povv'r  to  move  ? 
And  is  there  magic  bmt  what  dwells'  in  love  ? 

Refound,  ye  hills,  refound  my  mournful  ftrains ! 

.  I'll  fly  from  Ihepherds,  flocks,  and  flow'ry  plains.  

From  fhepherds,  flock?,  and  plains,  I  may  remove, 
Forfiike  mankind,  .and  all  the.  world — but  love  ! 
I  know  thee.  Love  !  wild  as;  the  raging  rnaii), 
More  fell  than-  tygers  on  the  Libyan  plain  ; 
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I  hou  wert  from  iEtna's  burning  entrails  torn. 

Got  by  fierce  whirlwinds,  and  in  thun<ier  born.  ^ 

Refound,  ye  hills,  refound  my  mournful  lay  I 
Farewel,  ye  woods,  adieu  the  light  of  day  ! 
One  leap  from  yonder  chfF  fliall  end  my  pains. 
No  more,  ye  hiUs,  no  more  refound  my  Itrains  ! 

Thus  fiing  the  fliepherds  till  th'  approach  of  night. 
The  flcies  yet  blufliing  with  departing  light, 
When  falling  dews  with  fpangles  deck'd  the  glade, 
And  the  low  fun  had  lengthen'd  ev'ry  fhade. 

To  thefe  paftorals,  which  are  written  agreeably  to  the 
tafte  of  antiquity,  and  the  rules  above  prefcribed,  we  fliall 
beg  leave  to  fubjoin  another  that  may  be  called  burlefque 
pajtoralt  wherein  the  ingenious  author,  Mr  Gay,  has 
ventured  to  deviate  from  the  beaten  load,  and  defcribed 
the  fliepherds  and  ploughmen  of  our  own  time  and  coun- 
try, inilead  of  thofe  of  the  golden  age,  to  which  the 
modern  cntics  confine  the  paftoral.  His  fix  paftorals, 
which  he  calls  the  Shepherd's  IVeeky  are  a  beautiful  and 
lively  reprefentation  of  the  manners,  cuftoms,  and  notions 
of  our  rullics.  We  lhall  infert  the  firft  of  them,  intitled 
7he  Squabble^  wherein  two  clowns  try  to  outdo  each 
other  in  finging  the  praifes  of  their  fweethearts,  leaving 
it  to  a  third  to  determine  the  controverfy.  The  perfons 
named  are  Lobbin  Cloufj  Cuddyy  and  Cloddipole. 

Lob.  Thy  younghngs.  Cuddy,  are  but  juft  awaSie  | 
No  throftle  jfhrill  the  brambk-bufli  forfake  ; 
No  chirping  lark  the  welkin  ftveen  *  invokes ;  * 
No  damfel  yet  the  fweUing  udder  ftrokcs  ;  ^ 
O'er  yonder  hiU  does  fcant  f  the  dawn  appear  ;  ^ 
'i'hen  why  does  Cuddy  leave  his  cott  fo  rear  f  ?  t 

Cud.  Ah  Lobbin  Clout !  I  ween  |}  my  plight  is  gueft  ;  H 
For  he  that  loves ^  a  Jiranger  is  to  reji. 
If  fwains  belye  not,  thou  haft  prov'd  the  fmart. 
And  Blouzalinda's  miftrefs  of  thy  heart. 
'This  riling  tear  betokeneth  well  thy  mind  ; 
Thofe  arms  are  folded  for  thy  Blouzalind. 
And  well, -  J  trow,  our  piteous  plights  agree  ; 
I'hee  Blouzalinda  fmites,  Buxoma  me. 

Lob.  Ah  Blouzahnd  !  I  love  thee  more  by  half. 
Than  deer  their  fawns,  or  cows  the  new-fall'n  cal£, 
Woe  worth  the  tongue,  may  blifters  fore  it  gall, 
'J  hat  names  Buxoma  Blouzalind  withal ! 

Cud.  Hold,  witlefs  Lobbin  Clout,  I  thee  advife,! 
Left  blifters  fore  on  thy  own  tongue  arife. 
Lo  yonder  Cloddipole,  the  bHthfome  fwain. 
The  wifeft  lout  of  all  the  neighb'ring  plain  ! 
•From  Cloddipole  we  learnt  to  read  the  Ikies, 
To  know  when  hail  will  fdl  or  winds  arife. 
He  taught  us  erft  *  the  heifer's  tail  to  view,  •; 
When  ftuck  aloft,  that  fliow'rs  would  ftraight  enfue  : 
.  He  firft  that  ufcful  fecret  did  explain, 
'i  hat  pricking  corns  foretold  the  gath'ring  rain. 
When  fwallows  fleet  foar  high  and  fport  in  air, 
He  told  us  that  the  welkin  would  be  clean 
Let  Cloddipole  then  hear  us  twain  rehearfe. 
And  praife  his  fweetheart  in  alternate  verfe. 
1 11  wager  this  fame  oaken  ftafF  with  thee. 
That  Cloddipole  fliall  give  the  prize  to  me. 

Lob.  See  this  tobacco-pouch,  that's  lin'd  with  hair, 
Mgde  of  the  flcin  of  fleekeft  fallow-deer : 
'^i  'his  pouch,  that's  tied  with  tape  of  reddeft  hue, 
-I'll  wager,  that  the  prize  fliall  be  my  due. 
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Cud.  Begin  thy  caorols,  then,  thou  vaunting  flouch ; 
"  Be  thine  the  oaken  ftafF,  or  mine  the  poiich. 
Lob.  My  Bbuzalinda  is  thfe  blitheft;  lafsj 
Than  primrofe  fweeter,  or  the  clover-grafs. 
Tair  is  the  king-cup  that  in  meadow  blows. 
Fair  is  the  daify  that  befide  her  grows 
Fair  is  the  gilly-flow'r  of  gardens  fweet  j 
Fair  is  the  marygold,  for  pottage  meet : 
But'  Blouzalind's  than  gilly-flow'r  more  fair, 
Than  daify,  marygold,  or  king-cup  raie. 

Cud.  My  brown  Buxoma  is  the  feateft  maid 
That  e'er  at  wake  delightfome  gambol  play'd  ; 
Clean  as  young  lambkins,  or  the  goofe's  down, 
And  like  the  goldfinch  in  her  Sunday  gown. 
The  witkfs  lamb  may  fport  upon  the  plain, 
The  friflcing  kid  delight  the  gaping  fwain  ; 
The  wanton  calf  may  fkip  with  many  a  bound. 
And  my  cur  Tray  play  defteft  f  feats  around  : 
But  neither  lamb,  nor  kid,  nor  calf,  nor  Tray, 
Dance  like  Buxoma  on  the  firft  of  May. 

Loh.  Sweet  is  my  toil  when  Blouzalind  is  near  5 
Of  her  bereft,  'tis  winter  all  the  year. 
With  her  no  fultry  fummer's  heat  I  know ; 
In  winter,  when  fhe's  nigh,  with  love  I  glow, 
i'    Come,  Blouzalinda,  eafe  thy  fwain's  defire. 
My  fummer's  fhadow,  and  my  winter's  fire  ! 

Cud.  As  with  Buxoma  once  I  work'd  at  hay. 
E'en  noon-tide  labour  fcem'd  an  holiday  } 
And  holidays,  if  haply  fhc  were  gone, 
:     IJke  worky-days  I  wift'd  would  foon  be  done. 
!     Eftfoons  J,  O  Iweetheart  kind,  my  love  repay, 
And  £ill  the  year  fhall  then  be  holiday. 

Loh.  As  Blouzalinda,  in  a  gamefome  mood. 
Behind  a  hay-cock  loudly  laughing  ftctodj 
I  flily  ran  and  fnatch'd  a  hafty  kifs  ; 
She  wip'd  her  lips,  nor  took  it  much  amifst  - 
Believe  me.  Cuddy,  while  I'm  bold  to  fay, 
Her  breath  was  fweeter  than  the  ripen'd  hay. 
i        Cud.  As  my  Buxoma,  in  a  morning  fair, 
1    With  gentle  finger  ftioak'd  her  milky  care, 
j    I  quaintly  ||  Hole  a  kifs  ;  at  firft,  'tis  true, 
I    She  frown'd,  yet  after  granted  one  or  two. 
I    Lobbin,  I  fwear,  believe  who  will  my  yows^ 
Her  breath  by  fer  exeell'd  the  bi-eathing  cows. 

Lob.  Leek  to  the  Welch,  to  Dutchmen  butter's  dear. 
Of  Irifii  fwains  potatoes  are  the  cheer  ; 
Oats  for  their  feafts  the  Scottifh  fiiepherds  giind, 
Sweet  turnips  are  the  food  of  BlouzaHnd  : 
While  fhe  loves  turnips,  butter  I'll  defpife. 
Nor  leeks,  nor  oatmeal,  nor  potatoes  pdze. 

Cud.  In  good  roaft  beef  my  landlord  ftick&hi«  knife. 
The  capon  fat  delights  his  dainty  wife  ; 
Pudding  our  parfon  eats,  the  fquive  loves  hare  ; 
But  white-pot  thick  is  my  Buxoma's  fare. 
While  {he  loves  white-pot,  capon  ne'er  fliail  be. 
Nor  hare,  nor  beef,  nor  pudding,  food  for  me. 

I^ob.  As  once  I  play'd  at  bUnd  man's  buft",  it  hapt 
About  my  eyes  the  towel  thick  was  wrapt : 
I  mifs'd  the  fwains,  and  feizM  on  Blouzalind ; 
True  fpeaks  that  ancient  provei-b.  Love  is  blind. 

Cud.  As  at  hot-cockles  once  I  laid  me  down, 
And  felt  the  weigTity  hand  of  many  a  clown  ; 
Buxoma  gave  a  gentle  tap,  and  I 
Quick*rofe,  and  read  foft  mifchief  in  her  eye. 

Lob.  On  two  near  elms  the  flacken'd  cord  I  hung  j 
Now  high,  now  low,  my  Blouzalinda  fwung  ; 
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With  the  rude  wind  her  rumpled  garment  rofc, 
And  fhow'd  her  taper  leg  and  fcarlet  hofe. 

Cud.  Acrofs  the  fallen  oak  the  plank  I  laid. 
And  myfelf  pois'd  againft  the  tott'ring  maid  ! 
High  leapt  tlie  plank,  and  down  Buxoma  fell ; 
I  fpy'd~bvlt  faithful  fweetltearts  never  teU. 

Lob.  Tliis  riddle,  Cuddy,  if  thou  canft,  explain. 
This  wily  riddle  puzzles  eveiy  fwain  : 
What  Jloiu'r  is  that  ivhkh  bears  the  •virgin'' s  namey 
The  richefl  metal  joined  ivith  the  fame  *  P  * 

Cud.  Anfwer,  thou  carle,  and  judge  this  riddle  right, 
I'U  frankly  own  thee  for  a  cunning  wight : 
What  Jiomi'r  is  that  ivhich  royal  honour  cramesy 
Adjoin  the  virgin,  and  'tis  fironvn  on  graves  f  ?  +  Ro^Cv. 

Clod.  Forbear,  contending  louts,  give  o'er  your  ftralns; 
An  oaken  ftaff  each  merits  for  his  pains. 
But  fee  the  fun-beams  bright  to  labour  warn. 
And  gild  the  thatch  of  goodman  Hodge's  bariu 
Your  herds  for  want  of  water  ftand  a^dry  ;  . 
They're  weary  of  your  fonga — and  fo  am  I.  . . 

We  have  given  the  rules  ufuaUy  laid  down  for  paflo- 
ral  writing,  and  exhibited  fome  examples  written  on  this 
plan  ;  but  we  have  to  obferve,  that  this  poem  may  take 
very  different  forms.  It  may  appear  either  as  a  comedy 
or  as  a  ballad.  As  a  pafloral  comedy,  there  is  perhaps 
nothing  which  poiTefTes  equal  merit  with  Rarafay's 
Gentle  Shepherd,  and  we  know  not  where  to  find  in  any 
language  a  rival  to  the  Pajloral  Ballad  of  Shenftonf. 
That-  the  excellence  of  this  poein  is  great  can  hardly  be 
queflioned,  fince  it  compelled  a  critic,  who  was  never  la- 
vifh  of  his  praife,  and  who  on  all  occafions  was  ready 
to  vilify  the  paftoral,  to  exprefs  him.felf  in  terms  of 
high  encomium.  **  In  the  firft  part  (fays  he)  ai'e  tv>-o 
pafTages,  to  which  if  any  mind  denies  its  fympathy,-  it 
has  no  acquaintance  with  love  or  nature  : 

I  priz'd  every  hour  that  went  by. 

Beyond  all  that  had  pleas'd  me  before  ; 
But  now  they  are  paft,  and  I  figh, 

And  I  grieve  that  I  priz'd  them  no  mere. 
When  forc'd  the  fair  nymph  to  forego. 

What  anguifli  I  felt  in  my  heart ! 
Yet  I  thought — but  it  might  not  be  fo, 

*Twas  with  pain  that  ihe  law  me  depart. 
She  gaz'd,  as  1  flowiy  withdrew. 

My  path  I  could  hardly  difcern  ; 
So  fweetly  ftie  bade  me  adieu, 

I  thought  that  ftie  bade  me  return. 

"  In  the  fecond  (confinoes  the  fame  critic)  this  pafTage 
has  its  prettinefs,  though  it  be  not  equal  to  the  for- 
mer 

I  have  found  <mt  a  gift  for  my  fair  ;. 

I  have  found  where  the  wood-pigeons  breed  :. 
But  let  me  that  plunder  forbear. 

She  would  fay  'twas  a  barbarous  deed  : 
For  he  ne'er  eould  be  true,  {he  aven-'d, 

Who  could  rob  a  poor  bird  of  its  young  ; 
And  T  lov'd  her  the  more  when  I  heard 

Such  tendernefs  fall  from  her  tongue. 

Sect.  V.^   Of  Didaflic  or  Preceptive  Poetry. 

Thf.  method  of  writing  precepts  in  vcrfe,  and  era- Origin  and' 
bellilhing  them  with  the  graces  of  poetry,  had  its  ^f*^* 
we  may  fuppofe,  from  a  due  coniideration  of  the  frail- ^^^^ 
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ties  and  pen'enenefs  of  humaa  nature ;  and  was  intend- 
""'y—^  ed  to  engage  the  afte£lions,  in  order  to  improve  the 
mind  and  amend  the  heart. 

Didatlic  or  preceptive  poetry,  has  been  afiially  em- 
ployed either  to  iUultrate  and  explain  oAr  moral  duties, 
our  philofophical  inquiries,  our  bufmefs  and  pleafures  ; 
or  in  teaching  the  art  of  criticiiin  or  poetry  itfelf.  It 
may  be  adapted,  hovsrever,  to  any  other  fubjeft ;  and 
may  in  all  cafes,  where  inftruftien  is  defigned,  be  em- 
ployed to  good  purpofe.  Some  fubjeds,  indeed,  are 
more  proper  than  others,  as  they  admit  of  more  poe- 
tical ornaments,  and  give  a  greater  latitude  to  genius  : 
but  whatever  the  fiibje6l  is,  thofe  precepts  are  to  be 
laid  down  that  are  the  moft  ufeful ;  and  they  ftiould 
follow  each  other  in  a  natural  eafy  method,  and  be  de- 
livered in  the  moft  agreeable  engaging  manner.  What 
the  profe  writer  tells  you  ought  to  be  done,  the  poet 
often  conveys  under  the  form  of  a  narration,  or  (hows 
the  neceffity  of  in  a  defcription  ;  and  by  reprefenting 
the  aftion  as  done,  or  doing,  conceals  the  precept  that 
Ihould  enforce  it.  The  poet  likewife,  inftead  of  tell- 
ing the  whole  truth,  or  laying  down  all  the  rules  that 
are  requifite,  felefts  fuch  parts  only  as  are  the  moft 
pleafing,  and  communicates  the  reft  indireftly,  with- 
out giving  us  an  open  view  of  them  ;  yet  takes  care 
that  nothing  fhall  efcape  the  reader's  netice  with  which 
he  ought  to  be  acquainted.  He  difclofes  juft  enough 
to  lead  the  imagination  into  the  parts  that  are  conceal- 
ed ;  and  the  mind,  ever  gratified  with  its  own  difco- 
veries,  is  complimented  with  exploring  and  finding  them 
out ;  which,  though  done  with  eafe,  feems  fo  c5nfide- 
rable,  as  not  to  be  obtained  but  in  confequence  of  Its  own 
'47  adroitnefs  and  fagacity. 
«blSvcd  y^i  ^^^^  ^        fufficient  to  render  didadic  poetry 

its  compo-  always  pleafmg  :  for  where  precepts  are  laid  down  one 
ijtion.  after  another,  and  the  poem  is  of  confiderable  length, 
the  mind  will  require  fome  recreation  and  refrertmient 
by  the  way  ;  which  is  to  be  procured  by  feafonable 
moral  refleftions,  pertinent  remarks,  familiar  fimilies, 
and  defcriptions  naturally  introduced,  by  allufions  to 
ancient  hiftories  or  fables,  and  by  ftiort  and  pleafant 
digreffions  and  excurfions  into  more  noble  fubjedls,  fo 
aptly  brought  in,  that  they  may  feem  to  have  a  re- 
mote relation,  and  be  of  a  piece  with  the  poem.  By 
thus  varying  the  form  of  inftruftlon,  the  poet  gives 
life  to  his  precepts^  and  awakens  and  fecures  our  at- 
tention, withjDUt  permitting  us  to  fee  by  what  means  we 
are  thus  captivated :  and  his  art  Is  the  more  to  be  ad- 
mired, becaufe  it  is  fo  concealed  as  to  efcape  the 
reader's  obfervation. 

The  ftyle,  too,  muft  maintain  a  dignity  fuitable  to 
the  fubjeft,  and  every  part  be  drawn  in  fuch  lively 
colours,  that  the  things  defcribed  may  feem  as  if  pre- 
fented  to  the  reader's  view. 

But  all  this  will  appear  more  evident  from  example  ; 
and  though  entire  poems  of  this  kind  are  not  within 
the  compafs  of  our  defign,  we  fhall  endeavour  to  feleft 
fuch  paffages  as  will  be  fufficient  to  illuftrate  the  rules 
we  have  here  laid  down. 

We  have  already  obferved,  that,  according  to  the 
ufual  divifions,  there  are  four  kinds  of  didadlic  poems, 
viz.  thofe  that  refpeft  our  moral  duties,  our  philofo- 
phical fpeculations,  our  bufinefs  and  pleafures,  or  that 
give  precepts  for  poetry  and  criticifm. 
J.  On  the  firft  fiibjea,  indeed,  we  have  fcarce  any  thing 
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that  deferves  the  name  of  poetry,  except  Mr  Pope's  Dida 
I'lfay  on  Man,  his  Ethic  Epiji/es,  Bhckmorc's  Creation^ 
and  part  of  Young's  Night  Thoughts  ;  to  which  there- 
fore we  refer  as  examples. 

II.  Thofe  preceptive  poems  that  concern  philofophi- 
cal fpeculations,  though  the  fubjedl  is  fo  pregnant 
with  matter,  affords  fuch  a  field  for  fancy,  and  is  fo 
capable  of  every  decoration,  are  but  few.  Lucretius 
is  the  moft  confiderable  among  the  ancients  who  has 
written  in  this  manner  ;  among  the  moderns  we  have 
little  elfe  but  fmall  detached  pieces,  except  the  poem 
called  ^ntt- Lucretius,  which  has  not  yet  received  aa 
Engllfh  drefs ;  Dr  Akenfide's  Pleufures  of  the  fmaginatiorif 
and  Dr  Darwin's  Botanic  Garden ;  which  are  all  wor- 
thy of  our  admiration.  Some  of  the  fmall  pieces  in  this 
department  are  alfo  well  executed  ;  and  there  is  one  en- 
titled the  Univer/e,  written  by  Mr  Baker,  from  which  we 
fhall  borrow  an  example. 

The  author's  jiheme  is  in  fome  meafure  coincident  with 
Mr  Pope's,  fo  far  efpeciaUy  as  It  tends  to  reftrain  the 
pride  of  man,  with  which  defign  it  was  profelfedly  written. 

The  palTage  w^e  have  feledled  is  that  refpe<?ting  the 
planetary  fyftem. 

Unwife  i  and  thoughtlefs  !  impotent !  and  blind  ! 
Can  wealth,  or  grandeur,  fatlsfy  the  mind  ? 
Of  all  thofe  pleafures  mortals  moft  admire. 
Is  there  one  joy  fincere,  that  will  not  tire  ? 
Cau  love  itfelf  endure  ?  or  beauty's  charms 
Aflbrd  that  blifs  we  fancy  in  Its  arms  ?— - 
Then,  let  thy  foul  more  glorious  aims  purfue : 
Have  thy  Creator  and  his  works  in  view. 
Be  thefe  thy  ftudy  :  hence  thy  pleafures  bring  : 
And  drink  large  draughts  of  wifdom  from  its  fpring  j 
That  fpring,  whence  perfecSt  joy,  and  calm  repofe, 
And  bleft  content,  and  peace  eternal,  flows. 

Obferve  how  regular  the  planets  run. 
In  ftated  times,  their  courfes  round  the  Sun. 
Diff'rent  their  bulk,  their  diftance,  their  career, 
And  diff'rent  much  the  compafs  of  their  year  : 
Yet  all  the  fame  eternal  laws  obey. 
While  God's  unerring  finger  points  the  way. 

Firft  Mercury,  amidft  full  tides  of  light. 
Rolls  next  the  fun,  through  his  fmall  circle  bright. 
All  t^at  dwell  here  muft  be  refin'd  and  pure  : 
Bodies  like  ours  fuch  ardour  can't  endure  : 
Our  earth  would  blaze  beneath  fo  fierce  a  ray, 
And  all  its  marble  mountains  melt  away. 

Fair  Venus,  next,  fulfils  her  larger  round, 
With  fofter  beams,  and  milder  glory  crown'd. 
Friend  to  mankind,  fhc  glitters  from  afar. 
Now  the  bright  ev'ning,  now  the  morning  ftar. 

More  diftant  ftiU,  our  earth  comes  rolling  (wi. 
And  forms  a  wider  circle  round  the  fun  : 
With  her  the  moon,  companion  ever  dear  ! 
Her  courfe  attending  through  the  fhining  year. 

Sec,  Mars,  alone,  runs  his  appointed  race, 
And  meafures  out,  exa£l,  the  deftin'd  fpace  : 
Nor  nearer  does  he  wind,  nor  farther  ftray. 
But  finds  the  point  whence  firft  he  roll'd  away. 

More  yet  remote  from  day's  all-cheering  fource, 
Vaft  Jupiter  performs  his  conftant  courfe  : 
Four  friendly  moons,  with  borrow'd  hiftre,  rife, 
Beftow  their  beams  divine,  and  light  his  fkies. 

Fartheft  and  laft,  fcarce  warm'd  by  Phoebus'  Y9lf, 
Through  his  vaft  orbit  Saturn  wheels  away. 

^  ilow 
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Tc.  How  g7Qit  the  change  CQuU  wc  be  wafted  there  ! 
How  flow  the  fea'fons!  and  how  long  the  year  ! 
One  moon,  on  us,  reflefts  its  cheerful  light : 
There,  five  attendants  brighten  up  the  night. 
Here,  the  blue  firmament  bedeck  d  with  ftai-s  ; 
There,  over-head,  a  lucid  arch  appears. 
From  hence,  how  large,how  fl;rong,t]ie  fun's  bright  bail! 
But  feen  from  thence,  how  languid  and  how  fmall !  — 
When  the  keen  north  with  all  its  fury  blows. 
Congeals  the  floods,  and  forms  the  fleecy  fnows, 
'Tis'heat  intenfe  to  what  can  there  be  known  ; 
Warmer  our  poles  than  is  its  burning  zone. 

Who  there  inhabit  mult  have  other  pow'rs, 
Juices,  and  veins,  and  fenfe,  and  life,  than  ours. 
One  moment's  cold,  like  theirs,  would  pierce  the  bone, 
Freeze  the  heart-blood,  and  turn  us  all  to  ftone. 

Strange  and  amazing  mull  the  difF'rcnce  be 
'Twi\t  this  dull  planet  and  bright  Mercury  ; 
Yet  reafon  fays,  nor  can  we  doubt  at  all, 
Millions  of  beings  dwell  on  either  ball. 
With  conftitutions  fitted  for  that  fpot, 
■Where  Providence,  all-wife,  has  fix'd  their  lot. 

Wondrous  art  thou,  O  Odd,  in  all  thy  ways  I 
Their  eyes  to  thee  let  all  thy  creatures  raife  ; 
Adore  thy  grandeur,  and  thy  goodnefs  praife. 

Ye  fons  of  men  !  with  fatisfaftion  know, 
God's  own  right  hand  dlfpenfes  all  below  : 
Nor  good  nor  evil  does  by  chance  befall ; 
He  reigns  fupreme,  and  he  direfts  it  all. 

At  his  command,  affrighting  human-kind, 
Comets  drag  on  their  blazing  lengths  behind  : 
Nor,  as  we  think,  do  they  at  random  rove. 
But,  in  determin'd  times,  through  long  ellipfes  move. 
And  tlio'  fometinies  they  near  approach  the  fun, 
^lometimes  beyond  out- fyllem's  orbit  run  ; 
Throughout  their  race  they  aft  their  Maker's  will, 
His  pow'r  declare,  his  purpofes  fulfil. 

HI.  Of  thofe  preceptive  poems  tliat  treat  of  the 
tnifinefs  and  pleafures  of  mankind,  Virgil's  Georgks 
claim  our  firlt  and  principal  attention.  In  thefe  he 
}ias  laid  do\^  u  the  rules  of  hufbandry  in  all  its  branches 
with  the  utmoft  exaftnefs  and  perfplcuity,  and  at  the 
famiC  time  embellilhed  them  with  all  the  beauties  and 
graces  of  poetr}'.  Though  his  fubjeS:  was  hufbandry, 
he  has  delivered  his  precepts,  as  Mr  Addifon  obfcrves, 
tiot  with  the  fimplicity  of  a  ploughman,  but  with  the 
addrefs  of  a  poet  :  the  meaneft  of  his  rules  are  laid 
down  with  a  kind  of  grandeur  ;  and  he  breaks  the  clods, 
and  Inffes  about  the  dun\i,  iv'tth  an  air  of^racefuinefs.  Of 
the  difPerent  Ways  of  conveying  the  fame  truth  to  the 
mind,  he  takes  that  which  is  pleafanteft  ;  and  this  chief- 
ly diftinguifhes  poetry  from  prof;-,  and  renders  Virgil's 
Tules  /if  hufbandry  more  delig^htfal  and  valuable  than  any 
■ether. 

Thefe  poems,  which  arc  cfteemed  the  moft  perfeft 
•of  the  autlior's  works,  are,  perhaps,  the  beft  that  can 
be  propofed  for  the  young  ikident's  imitation  in  this 
.manner  of  writing^  for  the  >\4iole  of  his  Geo^^ks  is 
wrouglit  wp  with  wonderlVJ  art,  and  dec'orated  with 
iiil  the  ilowers  of  poetry. 

IV.  Of  thofe  poems  which  give  precepts  for  the  re- 
creations and  pleafures  of  a  country  life,  we  have  feve- 
ral  in  our  own  language  that  ai-e  juilly  admired.  As 
the  moll  coniicerable  of  thofe  diveriions,  however,  are 
.  Vol.  XV.  I'art  I. 
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finely  treated  by  Mr  Gay  in  his  Rural  S'porfs,  we  par-  Didaaic, 
ticularly  refer  to  that  poem,  *  '  ""^ 

We  ftiQuld  here  treat  of  thofe  preceptive  poems  that 
teach  the  art  of  poetry  itfelf,  of  wjiich  there  are  many 
that  deferve  particular  attention  ;  but  we  have  antici- 
pated our  defign,  and  rendered  any  farther  notice  of 
them  in  a  manner  ufelefs,  by  the  obfervations  v/e  have 
made  in  the  courfe  of  this  treatife.  We  ought  how- 
ever to  remark,  that  Horace  was  the  only  poet  among 
the  ancients  who  wrote  precepts  for  poetry  in  verfe  ; 
at  leail  his  epifl:le  to  the  Pifos  is  the  only  piece  of  the 
kind  that  has  been  handed  down  to  us ;  and  that  is  fo 
perfeft,  it  feems  almofi  to  have  precluded  the  neceffity 
of  any  other.  Among  the  moderns  we  have  feveral 
that  are  jufiily  admired ;  as  Boileau,  Pope,.  &c. 

Poets  who  write  in  the  preceptive  manner  fliould 
take  care  to  choofe  fuch  fubjefts  as  are  worthy  of  their 
rhufe,  and  of  confequence  to  all  mankind  ;  for  to  be- 
ftovv  both  parts  and  pains  to  teach  people  trifles  that 
are  unworthy  of  their  attention,  13  to  the  lalt  degree 
ridiculous. 

Among  poems  of  the  ufeful  and  interefting  kijid, 
Dr  rmftrong's  yirt  of  Prejerving  Health  deferves  par- 
ticular recommendation,  as  well  in  confideratioii  of 
the  fubjeft,  as  of  the  elegant  and  maiterly  manner  in 
which  he  has  treated  it ;  for  he  lias  made  thofe  things, 
which  are  in  their  own  nature  dry  and  uuentertaining* 
perfeAly  agreeable  and  pleafing,  by  adhering  to  the. 
rules  obferved  by  Virgil  and  others,  in  the  cond'uft  of 
thefe  poems.  j^^^ 

With  regaid  to  the  ftyle  or  drefs  of  thefe  poems,  ts  propet 
it  fliouId  be  fo  rich  as  to  hide  the  nakednefs  of  the  ftyle. 
fubjfft,  and  the  barrennefs  of  the  precepts  fiiould  be 
loft  in  the  hiftre  of  the  language.  "  It  ought  to  ^- iVartm  tn. 
bound  in  the  mott  bold  and  forcible  metaphors,  \X\^Didaaic 
m.olt  flowing  ?.nd  pifturefque  epithets  ;  it  ou^ht  to  be  ^^'^^n* 
elevated  and  enlivened  by  pomp  of  numbere  and  ma- 
ii  lly  of  words,  and  by  every  figure  that  can  Hft  a  lan- 
guage above  the  vulgar  and  cm-rent  expreffions.'''  One 
may  add,  that  in  no  kind  of  poetry  (not  even  in  the 
fublime  ode)  is  beauty  of  expreifion  fo  much  to  be  re- 
garded as  in  this.  For  the  epic  writer  jfhould  be  very 
cautious  of  indulging  himfelf  in  too  florid  a  manner  of 
expreffion,  efpecially  in  the  dramatic  parts  of  his  iable, 
where  he  introduces  dialogue  :  and  the  writer  of  tra- 
pedy  cannot  fall  into  fo  naufeous  and  unnatural  an  af- 
feftation,  as  to  put  laboured  defcriptions,  pompous  epi- 
thets, fl.udied  phrafes,  and  high-flown  metaphors,  into 
the  m.ouths  of  his  charafters.  But  as  the  didadlie 
poet  fpeaks  in  In's  own  perfon,  it  is  necefTaiy  and  pro- 
per for  him  to  ufe  a  bri.^, liter  colouring"  of  fliyle,  and 
to  be  more  iludious  of  ornament.  And  this  is  a  jree- 
able  to  an  admirable  precept  of  Arlftctle,  which  no 
writer  (hould  ever  forget,—  "  That  diclion  ou^ht  moil 
to  be  laboured  in  the  unadlive,  that  is,  tlie  defcrip- 
tive,  parts  of  a  poem,  in  yv'liich  the  opinions,  manners, 
and  paflions  of  men  are  not  reprefented  ;  for  too  gla- 
ring an  expreffion  obfcures  the'  manners  and  the  fenti- 
mcntti." 

We  have  already  obferved  that  any  thing  in  natur.: 
may  be  the  fubjc<3:  of  this  poem.  Some  things  how- 
ever will  appear  to  more  advantage  than  others,  as 
tliey  give  a  greater  latitude  t»  genius,  and  admit  of 
more  poetical  ornaments.  Natural  hiftory  and  pliilo- 
fojjhy  are  copious- fubjefts.  Precepts  in  thefe  might 
H  h  he 
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^  be  decorated  with  all  the  flowers  in  poetry ;  and,  as 
Dr  Trapp  obferves,  how  can  poetry  be  better  employ- 
ed, or  more  agreeably  to  its  nature  and  dignity,  than 
in  celebrating  the  works  of  the  great  Creator,  and  de- 
fcribing  the  nature  and  generation  of  animals,  vege- 
tables, and  minerals  ;  the  revolutions  of  the  heavenly 
bodies  ;  the  motions  of  the  earth  ;  the  flux  and  reflux 
of  the  fea  ;  the  caufe  of  thunder,  lightning,  and  other 
meteors  ;  the  attraction  of  the  magnet ;  the  gi-avitation, 
cohefion,  and  repulfion  of  matter  ;  the  impulfive  mo- 
tion of  light ;  the  flow  progreflion  of  founds  ;  and  other 
amazing  phenomena  of  nature  ?  Mofl:  of  the  arts  and 
fciences  are  alfo  proper  fubjefts  for  this  poem ;  and 
none  are  more  fo  than  its  two  Mer  arts,  painting  and 
mulic.  In  the  former,  particularly,  there  is  room  for 
the  moft  entertaining  precepts  concerning  the  difpofal 
of  colours  ;  the  arrangement  of  lights  and  fhades  ;  th« 
fecret  attraClives  of  beauty  ;  the  various  ideas,  which 
make  up  the  one  ;  the  diftinguiihing  between  the  atti- 
tudes proper  to  eitlier  fex,  and  every  paffion  ;  the  re^ 
prefenting  profpefts  of  buildings,  battles,  or  the  coun- 
try ;  and  laflily,  concerning  the  nature  of  imitation, 
and  the  power  of  painting.  What  a  boundlefs  field  of 
invention  is  here  ?  What  room  for  defcription,  compa- 
rifon,  and  poetical  fable  ?  How  eafy  the  tranfition,  at 
any  time,  from  the  draught  to  the  original,  from  the 
lhadow  to  the  fubftance  ?  and  from  hence,  what  noble 
excurfions  may  be  made  into  hiftory,  into  panegyrio 
upon  the  greatefl;  beauties  or  heroes  of  the  paft  or  pre- 
fent  age  ? 

Sect.  VI.  OfthiEpiftU. 

This  fpecles  of  writing,  if  we  are  permitted  to  lay- 
down  rules  from  the  examples  of  our  .  bell  poets,  ad- 
mits of  great  latitude,  and  folicits  ornament  and  deco^ 
ration :  yet  the  poet  is  ftlU  to  confider,  that  the  truci 
charafter,  of  the  epiftle  is  eafe  and  elegance  ;  nothing 
therefore  fliould  be  forced  or  unnatural,  laboured,  or 
affedted,  but  every  part  of  the  compofition  fliould  brfathe: 
an  eafy,  polite,  and  unconftrained  freedom. 

It  is  fultable  to  every  fubjedl ;  for  as  the  epifl;le 
takes  place  of  difcourfe,  and  is  intended  as  a  fort  of 
diftant  converfation,  all  the  affairs  of  Hfe  and  refearches 
into  nature  may  be  introduced.  Thofe,  however,  which 
are  fraught  with  compliment  or  condolence, ,  that  con- 
tain a  defcription  of  places,  or  are  full  of  pertinent 
remarks,  and  in  a  familiar  and  humorous  way  defcribe 
the  manners,  vices,  and .  follies  of  mankind,  are  the 
befl:  ;  becaufe  they  are  moft .  fultable  to  the  true  cha- 
rafter  of  epiftolary  writing,  and  (bufinefs  fet  apart) 
are  the  ufual  fubjefts  upon  which  our  letters  ai-e  em- 
ployed. 

AH  farther  rules  and  direftions  are  unneceffary ;  for 
this  kind  of  writing  is  better  learned  by  example  and 
pradtice  than  by  precept.  We  fliall  therefore,  in  con- 
formity ta  our  plan,  feleft  a  few  epiftles  for  the  reader's 
imitation;  which,  as  this  method  of  writing  has  of 
late  much  prevailed,  may  be  beft  taken,  perhaps,  from 
our  modern  poets. 

The  following  letter  from  Mi^  Addifon  to  Lord  Ha- 
lifax, contains  an  elegant  defcription  of  tlie  curiofities 
anJ  places  abbut  Rome,  together  with  fuch  refleftions 
on  the  ineilimable  bleflings  of  liberty  as  muft  give  plea- 
fure  to  every  Briton,  efpecially  when  he  fee§  them  thus 
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placed  In  direft  oppofitlon  to  the  baneful  influence  of  Ei 

flavery  and  opprelfion,  which  are  ever  to  be  feen  amono- 

the  mifei-able  Inhabitants  of  thofe  countries.  °  e.  , 

While  you,  my  lord,  the  rural  fliades  admire,  j„^ep 

And  from  Britannia's  public  pofts  retire,  laiy  [ 

Nor  longer,  her  ungrateful  fons  to  pic afe. 

For  their  advantage  facrifice  your  eafe  ; 

Me  into  foreign  realms  my  fate  conveys. 

Through  nations  fruitful  of'  Immortal  Ia)'s, 

Where  the  foft  feafon  and  inviting  clinie 

Confpire,  to  trouble  your  repofc  wlth  rhlme. 
For  wherefoe'er  I  turn  my  ravlfli'd  eyes, 

Gay  gilded  fcenes  and  flaining  profpedts  rife. 

Poetic  fields  encompafs  me  around, 

And  ftill  I  feem  to  tread  on  clafTic  ground  ; 

For  here  the  mufe  fo  oft  her  harp  has  ftrung,. . 

That  not  a  mountain  rears  its  head  unfung, 

Renown'd  in  verfe  each  fliady  thicket  grows. 

And  ev'ry  ftream  in  heav'nly  numbers  flows. 

How  am  I  pleas'd  to  fearch  the  hills  and  woods.- 

For  rifing  fprings  and  celebrated  floods ; 

To  view  the  Nar,  tumultuous  in  his  courfe, 

And  trace  the  fmooth  Clltumnus  to  his  fource  j 

To  fee  the  Mincia  draw  its  vi'at'ry  ftore 

Through  the  long  windings  of  a  fruitful  fliore, 

And  hoary  Albula's  infefted  tide 

O'er  the  warm  bed  of  fmoking  fulphur  glide  !  ; 
Fir'd  with  a  thoufand  raptures,  I  fm-vey 

Eridanus  thro'  fiow'ry  meadows  ftray. 

The.  king  of  floods  !  :that,  rolling  o'er  the  plains,- 

The  tow'ring  Alps  of  half  their  moifture  drains. 

And,  proudly  fwoln  with  a  whole  winter's  fnowS}> 

Diftributes  wealth  and  plenty  where  he  flows. 
Sometimes,  mifguided  by  the  tuneful  throng, 

I  look  for  ftreams  immortallz'd  in  fong, 

That.loft  in  filence  and  obhvion  lie, 

(Dumb  are  their  fountains  and  their  channels  dry)  = 

Yet  run  for  ever  by  the  mufe's  flclll^ 

And  in  tiie  fmooth  defcription  murmur  ftilL 
Sometimes  to  gentle  Tiber  I  retire, 

And  the  fam'd  river's  empty  fliores  admire. 

That,  dtftitute  of  ftrength,  derives  its  courfe 

From  thirfty  urns,  and  an  unfruitful  fource  j 

Yet  fung  fo  often  in  poetic  lays, 

With  fcorn  the  Danube  and  the  Nile  furvcys 

So  high  the  deathlefs  mufe  exalts  her  theme ! 
Such  was  the  Boyn,  a  poor  inglorious  ftream, 
That  in  Hibernian  vales  obfcurely-  ftray'd. 
And  unobferv'd  in  wild  meanders  play'd  ; 
Till,  by  your  lines,  and  NafTau's  fword  renown'd,  , 
Its  rifing  billows  through  the  world  refound, 
Where'er  the  hero's  go^ke  adts  can  pierce. 
Or  where  the  fame  of  an  immortal  verfe. 

Oh  cou'd  the  mufe  my  ravlfli'd  breaft  infpire 
With  warmth  like  yours,  aqid  raife  an  equal  fircj , 
Unnumber'd  beauties  in  my  verfe  fhould  fhine. 
And  Virgil's  Italy  fhould  yield  to  mine  ! 

See  how  the  golden  groves  around  me  fmile,  , 
That  flaun  the  coafts  of  Britain's  ftormy  ifle. 
Or  when  tranfplanted  and  pr^ferv'd  wath  care, 
Curfe  the  cold  cHme,  and  llarve  in  northern  air. 
Here  kindly  warmth  their  mounting  juice  ferments  ; 
To  nobler  taftes,  and  more  exalted  fcents  : 
Ev'n  the  rough  rocks  with  tender  myrtles  bloom. 
And  troddea  weeds,  fend  out  a  rich  perfume. 
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Bear  hie,  foitte  g6%  to  Bala's  gentle  feats, 
Or  cover  me  in  Umbrla's  green  retreats  ; 
Where  weftern  gales  eternally  refide, 
And  all  the  feafons  lavifh  all  their  pride  : 
Bloflbms,  and  fruits,  and  flow'rs  together  rife, 
And  the  whole  year  in  gay  confufion  lies. 

Immbrtal  glories' in  my  mind  revive. 
And  in  my  foal  a  thoufand  paffions  ftrive, 
"When  Rome's  exalted  beauties  I  defcry 
Magnificent  in  piles  of  ruin  lie. 
An  amphitheatre's  amazing  height 
Here  fiUs  my  eye  with  terror  and  delight, 
That  on  its  public  fhows  unpeopled  Rome, 
And  held  uncrowded  nations  in  its  womb  ; 
Here  pillars  rough  with  fculpture  pierce  the  flcies  ; 
And  here  the  proud  triumphal  arches  rife, 
Where  the  old  Romans  deathlefs  afts  difplay'd, 
Their  bafe  degenerate  progeny  upbraid  ; 
Whole  rivers  here  forfake  the  fields  below. 
And  wond'ring  at  their  height  thro'  airy  channels  flow. 

Still  to  new  fcenes  my  wand'ring  mufe  retires  ; 
A  nd  the  dumb  fhow  of  breathing  rocks  admires  ; 
Where  the  fmooth  chilfel  all  its  force  has  fhown, 
And  foften'd  into  flefii  the  rugged  ftone* 
In  folemn  filence,  a  majeftic  band. 
Heroes,  and  gods,  and  Roman  confuls  ftand, 
Stern  tyrants,  whom  their  cruelties  renown, 
A  nd  emperors  in  Parian  marble  frown  ; 
While  the  bright  dames,  to  whom  they  humbly  fu'd. 
Still  fhow  the  charms  that  their  proud  hearts  fubdu'd. 

Fain  would  I  Raphael's  godlike  art  rehearfe, 
And  fhow  th'  immortal  labours  in  my  verfe. 
Where  from  the  mingled  ftrength  of  fhade  and  light 
A  new  creation  rifes  to  my  fight, 
Suck  hcav'nly  figures  from  his  pencil  flow. 
So  warm  with  life  his  blended  colours  glow. 
From  theme  to  theme  with  fecret  pleafure  toft, 
Amidfl  the  foft  Variety  I'm  loft. 
Here  pleafing  airs  my  ravlfh'd  foul  confound 
With  circling  notes  and  labyrinths  of  found  ;  , 
Here  domes  and  temples  rife  in  diftant  views. 
And  opening  palaces  invite  my  mufe. 

How  has  kind  heav'n  adorn'd  the  happy  land, 
And  fcatter'd  bleffings  with  a  wafteful  hand  ! 
But  what  avail  her  unexhaufted  ftores. 
Her  blooming  mountains,  and  her  funny  fhores, 
With  all  the  gifts  that  heav'n  and  earth  impart, 
The  fmiles  of  nature,  an<l  the  charms  of  art, 
While  proud  oppreilion  in  her  valleys  reigns. 
And  tyranny  ufurps  her  happy  plains  ? 
The  poor  inhabitant  beholds  in  vain 
The  red'ning  orange  and  the  fwcUIng  grain  : 
Joylefs  he  fees  the  growing  oils  and  wines. 
And  in  the  myrtle's  fragrant  fhade  repines  : 
^Starves,  in  the  midft  of  nature's  bounty  carft, 
A  nd  in  the  loaded  vineyard  dies  for  thirft. 

O  liberty,  thou  goddefs  heavnly  bri:^ht, 
Profufe  of  blifs,  and  pi-egnant  with  delight ! 
Eternal  pleafures  in  thy  prefence  reign, 
And  hulling  plenty  leads  thy  wanton  train  ; 
Eas'd  of  her  load,  fubjeftlon  grows  more  light, 
And  poverty  looks  cheerful  in  thy  fight  ; 
Thou  mak'ft  the  gloomy  face  of  nature  gay, 
Giv'il  beauty  to  the  fun,  and  pleafure  to  the  day. 
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Thee,  goddefs,  thee,  Britannia's  ifle  adores ; 
How  has  fhe  oft  exhaufted  all  her  ftores. 
How  oft  in  fields  of  death  thy  prefence  fought, 
Nor  thinks  the  mighty  prize  too  dearly  bought ! 
On  foreign  mountain  may  the  fun  refine 
The  grape  s  foft  juice,  and  mellow  it  to  wine, 
With  citron  ([Troves  adorn  a  diftant  foil. 
And  the  fat  oHve  fwell  with  floods  of  oil : 
We  envy  not  the  warmer  clime,  that  lies 
In  ten  degrees  of  more  indulgent  flcies, 
Nor  at  the  coarfenefs  of  our  heav  n  repine, 
Tho'  o'er  our  heads  the  frozen  Pleiads  fhine  : 
*Tis  hberty  that  crowns  Britannia's  ifle,  [fmlle. 
And  makes  her  barren  rocks  and  her  bleak  mountainj 

Others  with  tow'ring  piles  may  pleafe  the  fight, 
And  in  their  proud  afpiring  domes  delight  j 
A  nicer  touch  to  the  ftretch'd  canvas  give, 
Or  teach  their  animated  rocks  to  live  ; 
'Tis  Britain's  care  to  watch  o'er  Europe's  fate, 
And  hold  in  balance  each  contending  ftate, 
To  threaten  bold  prefumptuous  kings  with  war. 
And  anfwer  her  afflldted  neighbour's  pray'r. 
The  Dane  and  Svv^ede,  roua'd  up  by  fierce  alarms, 
Blefs  the  wife  conduft  of  her  pious  arms  : 
Soon  as  her  fleets  appear,  their  teirors  ceafe. 
And  all  the  northern  world  lies  hufti'd  in  peace. 

Th'  ambitious  Gaul  beholds  with  fecret  dread 
Her  thunder  aim'd  at  his  afpiring  head, 
And  fain  her  godlike  fons  would  difunite 
By  foreign  gold,  or  by  domeitic  fpite; 
But  ftrives  in  vain  to  conquer  or  divide. 
Whom  NafTau's  arms  defend  and  counfels  guide. 

Fir'd  with  the  name,  which  I  fo  oft  have  foun^ 
The  diftant  climes  and  diff'rent  tongues  refound, 
I  bridle  in  my  ftruggling  mufe  with  pain, 
That  longs  to  launch  into  a  bolder  ftrain. 
But  I've  already  troubled  you  too  long, 
Nor  dare  attempt  a  more  advent'rous  fong^' 
My  humble  verfe  demands  a  fofter  theme, 
A  painted  meadow,  or  a  purling  ft^eam  ; 
Unfit  for  heroes  ;  whom  immortal  lays. 
And  lines  like  Virgil's,  or  like  yours,  fhould  praife. 

There  is  a  fine  fpirit  of  freedom,  and  love  of  liberty, 
difplayed  in  the  following  letter  from  Lord  Lyttleton 
to  Mr  Pope  ;  and  the  meffage  from  the  ftiade  of  Virgil, 
which  is  truly  poetical,  and  juftly  preceptive,  may  prove 
an  ufeful  lelfen  to  future  bards. 

JFrom  Rome,  1 7  30.  \$% 
Immortal  bard  !  for  whom  each  mufe  has  wove  LyttletoBj 

The  faireft  garlands  of  the  Aonian  grove  ; 

Preferv'd,  our  drooping  genius  to  reftore, 

When  Addifon  and  Congreve  are  no  more  j 

After  fo  many  ftars  extin<St  in  night. 

The  darken'd  age's  laft  remaining  light ! 

To  thee  from  Latian  realms  this  verfe  is  writ, 

Infpir'd  by  memory  of  ancient  wit : 

For  now  no  more  thefe  climes  their  influence  boaft, 

Fall'n  is  their  glory,  and  their  virtue  loft  ; 

From  tyrants,  and  fronj  priefts)  the  mufes  fly. 

Daughters  of  reafon  and  of  liberty. 

Nor  Balse  now  nor  Umbrla's  plain  they  love, 

Nor  on  the  banks  of  Nar  or  Mincia  rove  ; 

To  Thames's  flow'rj'  borders  they  retire. 

And -kindle  in  thy  breaft  the  Roman  fire, 

YLh  z  So 
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Epi'rlcs   So  in  the  fttaclbs,  where  cheer'J  with  fummer  rays 
v^*"  Melodious  linnets  Wc^rbled  fpri_  fitly  lays, 
Soon  as  the  faded,  falling  leaves  complain 
Of  eloomy  winter  s  inaufpicipus  reign. 
No  tunefid  voice  is  beard  of  joy  or  love, 
But  mournftJ  filetice  faddens  all  the  grove. 

Unhappy  Italy  !  whofe  alter' d  ftate 
Has  felt  the  worll  feverity  of  fate  : 
Not  that  barbarian  hands  her  fafces  broke, 
And  bow'd  her  haughty  neck  beneath  their  yoke  j 
Nor  that  her  palaces  to  earth  are  thrown, 
Her  cities  def<.'rt,  and  her  fields  unfown  ; 
But  that  her  ancient  fpirit  is  decay'd. 
That  facred  wifdom  from  her  bounds  is  fled, 
That  there  the  fource  of  fcience  flows  no  more, 
Whence  its  rich  ftreams  fupply'd  the  werld  before. 

Illuftrious  n^mes  i  that  once  in  Latium  (hin  d. 
Born  to  inllruA  and  to  command  mankind  ; 
Chiefs,  by  whofe  virtae  mighty  Rome  was  rais'd, 
And  poets,  who  thofe  chiefs  fublimely  prais'd  ! 
Oft  I  the  traces  you  have  left  explore, 
Your  afhes  vifit,  and  your  urns  adore  ; 
Oft  kifs,  with  lips  devout,  fome  mould'ring  ftone,  , 
With  ivy's  venerable  fhade  o'ergrown  ; 
I  hofe  hallow'd  ruins  better  pleas' d  to  fee, 
Than  all  the  pomp  of  modern  luxury. 

As  late  on  Virgil  s  tomb  frefh  flow'rs  I  ftrow'd, 
While  with  th'  infpirlng  mufe  my  bofom  glow  d, 
Crown'd  with  eternal  bays,  my  ravifli'd  eyes 
Beheld  the  poet  s  awful  foim  arife  : 
Stranger,  he  faid,  whefe  pious  band  has  paid 
Thefe  grateftd  rites  to  my  attentive  (hade, 
"When  thou  fhah  breathe  thy  happy  native  air. 
To  Pope  this  raeffage  from  his  mafter  bear. 

Gre  t  ba -d,  whofe  numbers  I  myfelf  infpire, 
*    To  v.'hom  T  gave  my  own  harmonious  lyre, 
If  higli  exalted  on  the  throne  of  wit. 
Near  me  and  Homer  thou  afpire  to  fit. 
No  more  let  meaner  fatire  dim  the  rays 
That  flow  majeftic  f%m  thy  noble  bays. 
In  all  the  flow'iy  paths  of  Pindus  ftray  : 
But  fhun  that  thorny,  that  unpleafmg  way  ; 
Nor,  whe»  each  foft  engaging  mufe  is  thine, 
Addrefs  the  leaft  attraftive  of  the  nine. 

Of  thee  more  worthy  were  the  taflc  to  raife 
A  lafting  column  to  thy  country's  praife, 
To  fmg  the  land,  which  yet  alone  can  boaft 
That  liberty  corrupted  Rom.e  has  loft  ; 
•       Where  fcience  in  the  arrrvs  of  peace  is  laid. 

And  plants  her  palm  beneath  the  olive's  fliaHe. 
Such  was  the  theme  for  which  my  lyre  I  ftrung. 
Such  was  the  people  whofe  exploits  I  fung  ; 
Brave,  yet  refin  d,.  for  arms  and  arts  renown'd, 
With  diff 'rent  bays  by  Mars  and  Phcebus  crown'd, 
Dauntlefs  oppofer*  of  tyrannic  fway. 
But  plcas'd  a  mild  Augustus  to  obey. 

If  thefe  Gomriiands  fubniiffive  thou  receive, 
Immortal  and  unblam'd  thy  name  fhall  live  ; 
Envy  to  black  Cocytus  (hall  retire. 
And  howl  with  furies  in  tormenting  fire ; 
ApfHToving  time  fhall  confeerate  thy  lays. 
And  join  the  patriot's  to  the  poet's  praife. 

The  following  letter  from  Mr  Philips  to  the  earl  of 
Dorfet  is 'entirely  dcfcriptive  but  is  one  of  thofe  de- 
fcriptions  which  will  be  ever  read  with  delight. 


TRY.  Pa 

CopetihageH,  March  9,  1769, 
From  frozen  .climes,  and  endlcfs  trafts  of  fnow, 
From  flreams  which  northern  winds  forbid  to  flow,       p}^,^ ' 
What  piefent  fhall  the  mufe  to  Dorfet  bring, 
Or  how,  fo  near  the  pole,  attempt  to  fyng  ? 
The  hoary  winter  here  conceals  from  fight 
All  pleafing  objefts  which  to  verfe  invite. 
The  hills  and  ddes,  and  the  delightful  wood?. 
The  flow'i-y  plains,  and  filver-flreammg  floods, 
By  fnow  difguis  d,  in  bright  confufion  lie. 
And  with  one  dazzling  watte  fatigue  the  eye. 

No  gentle  breathing  breeze  prepares  the  fpring, 
No  birds  within  the  defert  region  fing : 
The  fhips,  unmov'd,  the  boift'rous  winds  defy, 
While  rattling  chariots  o'er  the  oce?n  fly. 
The  vaft  Leviathan  wants  room  to  play. 
And  fpout  his  waters  in  the  face  of  day  : 
The  ftamng  wolves  along  the  main  fea  fprowl^ 
And  to  the  moon  in  icy  valleys  howl. 
O'er  many  a  fliining  league  the  level  main 
Here  fprcads  itfelf  into  a  glafly  plain  ; 
There  folid  billows  of  enormous  fize, 
i^lps  of  green  ice,  in  wild  diforder  rife. 
And  yet  but  lately  have  I  feen,  ev'n  here, 
The  winter  in  a  lovely  drefs  appear. 
Ere  yet  the  clouds  let  fall  the  treafur'd  fnow^ 
Or  winds  began  through  hazy  Ikies  to  blow^ 
At  ev'ning  a  keen  eaftern  breeze  arofe, 
And  the  defcending  rain  unfully'd  froze  j 
Soon  as  the  filent  fhades  of  night  withdrew,. 
The  ruddy  morn  difclos  d  at  once  to  view 
The  face  of  nature  in  a  rich  difguifc, 

nd  bnghten'd  ev'ry  objeft  to  my  eyes: 
For  ev  ry  fnrub,  and  ev'ry  blade  of  grafs. 
And  ev'ry  pointed  thorn,  feem'd  wrought  in  glafs;; 
In  pearls  and  rubies  rich  the  hawthorns  fliow, 
While  through  the  ice  the  crimforr  berries  glow. 
The  thick  fprung  reeds,  which  wateiy  marfhes  yiel4ir 
Seqm'd  polifll'd  lances  in  a  hoftile  field. 
The  ftag  in  limpid  currents  with  furprife. 
Sees  cryftal  branches  on  his  forehead  rife  : 
The  fpreading  oak,  the  beech,  and  tow'ring  pine> 
Glaz'd  over,  in  the  freezing  asther  fhine. 
The  frighted  birds  the  rattling  branches  fliun. 
Which  wave  and  glitter  in  the  diliant  fun. 

When  if  a  fudden  guft  of  wind  arife. 
The  brittle  foreft  into  atoms  flies. 
The  crackling  woods  beneath  the  tem.peft  bendSj. 
And  in  a  fpangled  fhower  the  profpedi  ends : 
Or,  if  a  fouthern  gale  the  region  warm. 
And  by  degrees  unbend  the  wint'ry  charm, 
The  traveller  a  miry  country  fees. 
And  journey  fad  beneath  the  dropping  trees  : 
Like  fome  deluded  peafant  MerHn  leads 
Thro'  fragrant  bow'rs  and  tlyo'  delicious  meads. 
While  here  enchanted  gardens  to  him  rife. 
And  aii-y  fabrics  there  attraft  his  eyes. 
His  wandering  feet  the  magic  paths  purfue. 
And  while  he  thinks  the  fair  illufion  true, 
The  tracklefe  fcenes  difperfe  in  fluid  air. 
And  woods,  and  wilds,  and  thorny  ways  appear  ; 
A  tedious  road  the  weary  wretch  returns. 
And,  as  he  goes',  the  tranfient  vifion  mourns. 

The  great  ufe  of  medals  is  properly  defcribed  in  th« 
-enfuing  elegant  epiftle  from  Mr  Pope  to  Mr  Addifon  ; 

and 
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iilc.  arid  the  eStrnvagant  pallion  which  fotne  people  enter- 
tain only  for  the  colour  of  ti\em,  is  very  agreeably  and 
very  juftly  ridiculed. 

See  the  wild  wafte  of  all  devouring  years  ! 
How  Pvome  her  own  fad  fepvikhre  appears  ! 
With  nodding  arches,  broken  temples  fpread  ! 
The  very  tombs  now  vanifh  tike  their  dead  ! 
Imperial  wonders  rais'd  on  nations  fpoil'd, 
Where  mixM  with  flaves  the  groaning  maityr  toll'd  ! 
Huge  theatres,  that  now  xmpeopled  woods, 
Now  drain'd  a  diftant  countiy  of  her  floods! 
Fanes,  which  admiring  gods  with  pride  furvey, 
Statues  of  men,  fcaree  lefs  alive  than  they ! 
Some  felt  the  filent  ftroke  of  mould'ring  age, 
Borne  hoftile  fury,  fom.e  rehgious  rage  ; 
Barbarian  blindnefs,  Chrittian  zeal  coRfpire, 
And  papal  piety,  and  Gothic  fire, 
perhaps,  by  its  own  ruin  fav'd  from  flame, 
Some  bury'd  marble  half  preferves  a  name  : 
That  name  the  learn'd  with  fierce  difputes  purfue. 
And  give  to  Titus  old  Vefpalian's  due. 

Ambition  figh'd  :  She  found  it  vain  to  truft 
The  faithiefs  column  and  the  crumbling  buft ; 
Huge  moles,  w-hofc  fhadow  ftretch  d  from  fhore  to  fhore, 
Their  mins  perifli'd,  and  their  place  no  more  ! 
Convinc  d,  fhe  now  contrafts  her  vaft  defign, 
And  all  her  triumphs  fliriiik  into  a  coin. 
A  narrow  orb  each  crowded  conqucfl  keeps. 
Beneath  her  palm  here  fad  Juda;a  weeps  ; 
Now  fcantier  limits  the  proud  arch  confine, 
A  nd  fcaree  are  feen  the  proftrate  Nile  or  llhine  ; 
A  fniall  Euphrates  through  the  piece  is  roll'd, 
And  little  eagles  wave  their  wings  in  gold. 

The  medal,  faithful  to  its  charge  of  fame. 
Through  climes" and  ages  beai-s  each  formf  and  name  : 
In  one  fhort  view  fubjefted  to  our  eye, 
Gods,  emp  rors,  hefots,  fages,  beauties, 
With  fharpen_d  fight  pale  antiquaries  pore, 
Th'  infcription  value,  but  the  ruft  adore. 
This  tli£  blue  vamifli,  that  the  green  endears. 
Hie  facred  ruft  of  twice  ten  hundred  years  ! 
To  gain  Prefcennlus  one  employs  his  fchemes, 
One  grafps  a  Cecrops  in  ecftatic  dreams. 
Poor  Vadius,  long  with  learned  fpleen  devouf'd. 
Can  tafte  no  pleafure  fmce  his  fhield  was  i'cour'd 
And  Curio,  reftlefs  by  the  fair  one's  fide, 
Sighs  for  an  Otho,  and  neglefts  his  bride. 

Their's  is  the  vanity,  the  learning  thine :  _ 
Touch'd  by  thy  h;  nd,  again  Rome's  glories  (hirie  ; 
Her  gods  and  god  like  heroes  rife  to  vie  w, 
A  nd  all  her  faded  garlands  bloom  anew. 
Nor  blufh  thefe  ftudies  thy  regard  engage  ; 
Thefe  pleas  d  the  fathers  of  poetic  rage ; 
the  verfe  and  fculptnre  bore  an  equal- part. 
And  art  relieved  images  to  art. 

Oh  when  fhall  Britai.',  confcious  of  her  claim, 
Stand  emulous  of  Greek  and  Roman  fam.e  ? 
fn  living  medals  fee  her  wars  enrollM, 
And  vanquilh'd  realms  fupply  recording  gold  ? 
Here,  rifmg  bold,  the  patriot's  honeft  face  ; 
There,  warriors  frowning  in  hiftoric  braids  ? 
•JThen  future  ages  with  delight  fhall  fee 
How  Plato  s,  Bacon's,  Newton's,  looks  agree  ; 
Or  in  fair  feries  laurell  d  bards  be  fhown, 
A  Vitgil-  there,  and  here  an  Addifon. 
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Then  fhall  thy  Cxaggs  (and  let  me  call  him  mine) 
On  the  call  oie,  an(;ther  Pollio  fhine ; 
W^ith  afp.ft  open  flrall  ereft  his  head. 
And  round  the  orb  in  lafting  notes  be  read, 
"  Statefman,  yet  friend  to  truth  !  of  foul  iinccre, 
"  In  action  faithful,  and  in  honour  clear  ; 
'•Who  broke  no  promife,  ferv'd  no  private  end, 
^'  Who  gain'd  no.  title,  and  who  loit  no  friend  ; 
"  Ennobled  by  himfelf,  by  ail  approv  d, 
"  Prais'd,  wept,  and  honour'd,  by  the  rnufe  he  lov'd." 

We  have  already  obfervedj  that  the  effential,  asiA- 
jndeed  the  true,  eharaderiftic  of  epiftolaiy  writing,  i-j 
eafe  ;  and  on  this  account,  as  well  as  others,  the  fol- 
lowing letter  from  Mr  Pope  to  Mils  Blount  is  to  be  ad- 
mired. 

To  M'ifs  Blgunt,  on  her  leaving  the  Town  after  the  C*^ 
ronatiOJi. 

As  fome  fond  virgin,  whortl  her  mother's  care 
Drags  from  the  town  to  wholefome  countiy  air  ; 
Juft  when  fhe  learns  to  roll  a  melting  eye. 
And  hear  a  fpark,  yet  think  no  danger  nigh  ; 
From  the  dear  man  unwilling  fhe  muft  fever. 
Yet  takes  one  kifs  before  fht:  parts  for  ever  : 
Thus  from  the  world  fair  Zephalinda  flew, 
Sav;  others  happy,  a:nd  with  fighs  withdrew : 
Not  that  their  pleafures  caus'd  ht\  difcontenf  ; 
She  figh'd,  not  tliat  they  flay'd,  but  that  fhe  went<r 

She  went,  to  plain-work,  and  to  purling  brooks* 
Old-faflrion'd  halls,  dull  aunts,  and  croaking  rooks; 
She  went  from  op'ra,  park,  affembly,  play, 
To  morning-walks,  and  pray'rs  three  hours  a-day  'y 
To  part  her  time  'twixt  reading  and  bohea. 
To  mufe,  and  fpIU  her  folitary  tea. 
Or  o'er  cold  coffee  trifle  with  the  fpoon, 
Count  the  flow  clock,  and  dine  exaft  at  noon  ; 
Divert  her  eyes  with  pidlures  in  the  f;re. 
Hum  half  a  tune,  tell  ftories  to  the  'fquire  ; 
Up  to  her  godly  garret  after  fevcn. 
There  flarve  and  pray,  for  that  s.  the  way  to  heav'n- 

Some  fquire,  perhaps,  you  take  dehght  to  rack  j 
Whofe  game  is  whllli,  whofe  treat's  a  toalt  in  fack  ; 
Who  vifrts  with  a  gun,  prefents  you  birds. 
Then  gives  a  fmacking  bufs^  and  cries,— no  words  ! 
Or  with  his  hound  comes  hollowing  from  the  liable. 
Makes  love  with  nods,  and  knees  beneath  a  table  ; 
Whofe  laughs  are  hearty,  tho'  his  jefts  are  coarfe. 
And  loves  you  beft  of  all  things— but  his  horfe. 

In  fome  fair  ev'nlng,  on  your  elbow  laid. 
You  dream  of  triumphs  in  the  rural  lhade  ; 
In  penfive  thought  recal  the  fancy'd  feene. 
See  coronauons  rife  on  every  green ; 
Before  you  pafs  th'  imaginary  fights 
Of  lords,  and  eai  ls,  and  dukes,  and  garter'd  knights. 
While  the  fpread  fan  o'erfhades  your  clofing  eyes  : 
Then  give  one  flirt,  and  all  the  vifion  flies. 
Thus  vanifli  fceptres,  coronets,  and  balls. 
And  leave  you  in  lone  woods,  or  empty  walls  ! 

So  when  your  flave,  at  fome  dear  idle  time, 
(Not  plagu  d  with  head-achs,  or  the  want  of  rhyme) 
Stands  in  the  ftreets,  abilrafted  from  the  crew. 
And  while  he  feems  to  Itudy,  thinks  of  you  ; 
Juft  when  his  fancy  points  your  fprightly  eyes, 
Or  fees  the  blufh  of  ioft  Parthenia  rtfe, 

Gay 
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Ddcriptlve.  Gay  pats  my  fKoulcler,  and  you  vaniOi  qmte, 

Streets,  chairs,  and  coxcombs,  rufh  upon  my  fight  j 
Vex'd  to  be  ftill  in  town,  I  knit  my  brovs% 
Look  four,  and  hum  a  tune,  as  you  may  now. 


DelSJtive  .  Descriptive  poetry  ig  of  univerfal  ufe,  fince  there 


Sect.  VII.    Of  Defer iptive  Poetry. 


,|>oetry 


1^6 


IS  nothing  in  nature  but  what  may  be  defcribed.  As 
poems  of  this  kind,  however,  are  intended  more  to  de- 
light than  to  inftruft,  great  care  fhould  be  taken  to 
make  them  agreeable.  Defcriptive  poems  are  made  beau- 
tiful by  fimihes  properly  introduced,  images  of  feigned 
perfons,  and  allufions  to  ancient  fables  or  hiftorical  fafts; 
as  wiU  appear  by  a  perufal  of  the  beft  of  thefe  poems, 
efpecially  Milton's  IJ Allegro  and  //  Penferofo,  Den- 
ham's  Cooper  Hiily  and  Pope's  Windfor  Foref.  Every 
body  being  in  pofTeffion  of  Milton's  works,  we  forbear 
inferting  the  two  former  ;  and  the  others  are  too  long 
for  our  purpofe.  That  inimitable  poem.  The  Sea/hm, 
by  Mr  Thomfon,  notwithftanding  fome  parts  of  it  are 
-didaftic,  may  be  alfo  with  propriety  referred  to  this 
:liead-* 

Sect.  VIII.    Of  Jl/egorical  Poetry. 

;Origmof      Could  truth  engage  the  affeftions  of  mankind  in 

iloefry ^^^^  "^^'""^  ^""^  ^''""^'^  reqmre  no  orna- 

ment  or  aid  from  the  imagination  ;  but  her  dehcate 
light,  though  lovely  in  .itfeif,  and  dear  to  the  moft  dif- 
cernmg,  does  not  ftrike  the  fenfes  of  the  multitude  fo 
as  to  fecure  their  efteem  and  attention:  the  poets  there- 
fore dreffed  her  up  in  the  manner  in  which  they  thought 
file  would  appear  the  moft  amiable,  and  called  in  alle- 
gories and  airy  difguifes  as  her  auxiliaries  in  the  caufe 
of  virtue. 

_  An  allegory  is  a  fable  or  ftory,  in  which,  under  the 
difguife  of  imaginary  perfons  or  things,  fome  realaftlon 
or  mftiuftive  moral  is  conveyed  to  the  mind.  Eveiy 
,57      allegory  therefore  has  two  fenfes,  the  one  literal  and  the 
its  charac-  other  myftical ;  the  firft  has  been  aptly  enough  corn- 
ier, pared  to  a  dream  or  vifion,  of  which  the  laft  is  the  true 
meaning  or  interpretation. 

_  From  this  definition  of  allegorical  poetry  the  reader 
will  perceive  that  it  gives  great  latitude  to  genius,  and 
affords  fuch  a  boundlefs  fcope  for  invention,  that  the 
poet  is  allowed  to  foar  beyond  all  creation  ;  to  give  life 
and  aftion  to  virtues,  vices,  paffions,  dlfeafes,  and  natu- 
ral and  moral  qualities;  to  raife  floating  iflands,  enchant- 
ed palaces,  caftles,  &c.  and  to  people  them  with  the 
creatures  of  his  own  imagination. 

The  poet's  eye,  in  a  fine  frenzy  rolling. 
Doth  glance  from  lieav'n  to  earth,  from  earth  to  heav'n} 
And,  as  imagination  bodies  forth 
The  forms  of  things  unknown,  the  poet's  pen 
Turns  them  to  fhape,  and  gives  to  airy  nothing 
A  local  habitation  and  a  name.  SHAKEsfEARE* 

But  whatever  is  thus  raifed  by  the  magic  of  his 
mind  muft  be  vifionary  and  typical,  and  the  myftical  fenfe 
muft  appear  obvious  to  the  reader,  and  inculcate  fome 
moral  or  ufeful  leffon  in  life  ;  otherwife  the  whole  will 
be  deemed  rather  the  effefts  of  a  diftempered  brain,  than 
the  produftlons  of  real  wit  and  genius.  The  poet,  like 
Jafon,  may  fail  to  parts  unexplored,  but  will  meet'with 
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no  applaufe  if  he  returns  without  a  golden  fleece ;  for  ^Heg 

thefe  romantic  reveries  would  be  unpardonable  but  for   v" 

the  myftical  meaning  and  moral  that  is  thus  artfully  and 
agreeably  conveyed  with  them,  and  on  which  account 
only  the  allegory  is  indulged  with  ^  greatei-  liberty  than 
•any  other  fort  of  writing. 

The  ancients  juftly  confidered  this  fort  of  allegory  as 
the  moft  eflential  part  of  poetiy  ;  for  the  power  of  rai^ 
-fin^  images  of  things  not  in  being,  giving  them  a  fort 
of  life  and  aftion,  and  prefcnting  them  as  it  were  before 
the  eyes,  was  thought  to  have  fomething  in  it  like  cre- 
ation :  but  then,  in  fuch  compofitions,  they  always  ex- 
pefted  to  find  a  meaning  couched  under  them  of  confe- 
quence ;  and  we  may  reafonably  conclude,  that  the  al- 
legories  of  their  poets  would  never  have  been  handed 
down  to  us,  had  they  been  deficient  in  this  refpeft. 

As  the  fal>/e  is  the  part  immediately  ofi"ered  to  theEITrmi 
reader's  confideration,  and  intended  as  an  agreeable  ve-of  a> 
hide  to  convey  the  moral,  it  ought  to  be  bold,  lively, 
and  furprifing,  that  it  may  excite  curiofity  and  fiipport 
attention  ;  for  if  the  fable  be  fpiritlefs  and  barren  of  in- 
vention, the  attention  will  be  difengaged,  and  the  mo- 
ral, however  ufeful  and  important  in  itfelf,  will  be  little 
regarded. 

There  muft  Hkewife  be  a  juftnefs  and  propriety  in 
the  fable,  that  is,  it  muft  be  clofely  connedled  with  the 
fubjea  on  which  it  Is  employed  ;  for  notwithftanding 
the  boundlefs  compafs  allowed  the  imagination  in  the£ 
Writings,  nothing  abfurd  or  ufelefs  is  to  be  Introduced. 
In  epic  poetry  fome  things  may  perhaps  be  admitted 
for  no  other  reafon  but  to  furprife,  and  to  raife  what  is 
called  the  ivot.derfuf^  which  is  as  nece/faiy  to  the  epic 
as  the  prolabh  ;  but  in  allegories,  however  wild  and  ex- 
travagant  the  fable  and  the  perfons  introduced,  each 
muft  correfpo^d  with  the  fubjed  they  are  applied  to* 
and,  hke  the  membets  of  a  welWritten  fimile,  bear  a 
due  proportion  and  relation  to  each  other :  for  we  are 
to  confider,  that  the  allegory  is  a  fort  of  extended  or 
rather  multiplied  fimile,  and  therefore,  like  that,  fhould 
never  lofe  the  fubjed  It  is  intended  to  illuftrate.  Whence 
it  will  appear,  that  genius  and  fancy  are  here  infufficient 
without  the  aid  of  tafte  and  judgment  :  thefe  firft,  in- 
deed, may  produce  a  multitude  of  ornaments,  a  wilder- 
nefs  of  fweets;  but  the  laft  muft  be  employed  to  accom- 
modate  them  to  reafon,  and  to  arrange  them  fo  as  to 
produce  pleafure  and  profit. 

But  It  is  not  fuflicicnt  that  the  fable  be  correfpondent 
with  the  fubjea,  and  have  the  properties  above  defcri- 
bed ;  for  it  muft  alfo  be  confiftent  v/ith  itfelf.  The 
poet  ihay  invent  what  ftory  he  pleafes,  and  form  any 
imaginary  beings  that  his  fancy  fhall  fuggeft;  but  here, 
as  in  dramatic  writings,  when  perfons  are  once  Intro- 
duced,  they  muft  be  lupported  to  the  end,  and  all  fpeak  < 
and  ad  in  charader :  for  notwithftanding  the  general 
hccnce  here  allowed,  fome  order  muft  be  obferved  ; 
and  however  wild  and  extravagant  the  charaders,  they 
fhould  not  be  abfurd.  To  this  let  me  add,  that  the 
whole  muft  be  clear  and  intelligible  ;  for-  tlie  "  fable 
(as  Mr  Hughes  obferves)  being  defigned  only  to  clothe 
and  adorn  the  moral,  but  not  to  hide  it,  ftiould  re- 
femble  the  draperies  we  adm.ire  in  fome  of  the  ancient 
ftatues,  in  which  the  folds  are  not  too  many  nor  too 
thick,  but  fo  judicioufly  ordered,  that  the  fhape  and 

beauty  of  the  limbs  may  be  feen  through  them.''  

But  this  will  more  obvioufly  appear  from  a  perufcd  of 

tbe 
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'•^■a'-the  beft'  comporitions- of  tKls  ckfs;  fuch  as  Spcnfer's 

Fairy  Queen,  Thomfon's  Callle  of  Indolence,  Addifon 
and  Johnfon's  beautiful  allegories  in  the  Spe£lator  and 
Rambler,  &c.  &c. 

The  word  allegory  has  been  ufed  in  a  more  extenfivc 
fenfe  than  that  in  which  we  have  hei-e  applied  it :  for 
all  writings,  where  the  moral  is  conveyed  under  the  co-' 
ver  of  borrowed  charai!lei-s  and  aftions,  by  which  other 
charafters  and  aftlona  (that  are  real)-  are  reprefented, 
have  obtained  the  name  of  al/egories  ;  though  the  fable 
©r  Itory  contains  nothing  that  is  vifionary  or  romantic, 
but  is  made  up  of  real  or  hiftorical  perfons,  and  of  ac- 
tions either  probable  or  poffible.  But  thefe  writings 
fhould  undoubtedly  be  diftinguiihed  by  fome  other  name, 
becaufe  the  literal  fenfe  is  confiftent  with  right  reafon, 
and  may  convey  an  ufeful  moral,  and  fatisfy  the  reader, 
without  putting  him  under  the  neceffity  of  feeking  for 
another. 

Some  of  the  ancient  critics,  as  Mr  Addifon  obferves, 
were  fond  of  giving  the  works  of  their  poets  this  fecond 
or  concealed  meaning,  though  there  v/as  no  apparent 
necefiity  for  the  attempt,  and  often  but  little  fhow  of 
reafon  in  the  application.  Thus  the  Iliad  and  Odyffey 
of  Homer  are  faid  to  be  Fables  of  this  kind,  and  that 
the  gods  and  heroes  introduced  are  only  the  afFeftions  of 
the  mind  reprefented  in  a  vlfible  fliape  and  charafter. 
They  tell  us,  lays  he,  that  Achilles  in  the  firft  Iliad 
reprefents  anger,  or  the  irafcible  part  of  human  nature:-, 
that  upon  drawing  his  fword  againft  his  fuperior, .  in  a 
full  affcm^bly,  Pallas  (which,  fay  they,  is  another  name 
for  reafon)  checks  and  advifes  him  on  the  occafion,  and 
at  her  firft.  appearance  touches  him  upon  the  bead;  that 
part  of  the  man  being  looked  upon  as  the  feat  of  reafon. 
In  this  fenfe,  as  Mr  Hughes  has  well  obferved,  the 
whole  ^neis  of  Virgil'may  be  faid  to  be  an  allegory, 
if  you  fuppofe  ^neas  to  reprefent .  Augitllus  Caefar, 
and  that  his  conducing  tlie  remains  of  his  countrymen 
from  the  ruins  of  Troy,  to  a  new  fettlemcnt  in  Italy,  ij 
an  emblem  of  Auguftus's  forming  a  new  government 
out  of  the  ruins  of  the  ariftocracy,  and  eftablilhing  the 
Romans,  after  the  confulion  of  the  civil  war,  in  a 
peaceable  and  flourilhing.  condition.  However  ingeni- 
ous this  coincidencemay  appear,  andwhatever  defign 
Virgil  had  in  view,  he.  has  avoided' a  particular  and  dl- 
reft  application,  and  fo  conducted  his  poem,  that  it  is  per- 
feft  without  any  allegorical- interpretation;  for  whether 
we  confider  j$lneas  or  Aiiguftus  as  the  hero,  the  morals 
contained  are  equally  inftruAIve.  And  indeed  it  feems 
abfurd  to  fiippofe,  that  becaufe  the  epic  poets  have  in- 
troduced fome  allegories  into  their  works,  eveiy  thing 
is  to  be  underftood  in  a  myftrcal  ' manner,  where,  the 
fenfe  is  plain  and  evident  without  any  fuch  application. 
Nor  is  the  attempt  that  Tallb  made  to  turn  his  Jeru- 
falem  into  a  myftery,  any  particular  recommendation  of 
the  work  :  for  notwithftanding  he  tells  us,  in  what  Is 
Galled  the  allegory,  printed  with  it,  that  the  Chriftian 
army  reprefents  man,  the  city  of  Jerufalem  civil  happi- 
nefs,  Godfrey  the  underftanding,  Rinaldo  and  Tancred 
the  other  powers  of  the  foul,  and  that  the  body  is  ty- 
pified by  the  common  foldiers  and  the  like  ;  yet  the 
reader  wall  find  himfelf  as  little  deh'ghted  as  edified  by 
the  explication  :  for  the  mind  has  little  pleafure  in  an 
allegory  that  cannot  be  opened  w^ithout  a  key  made  by 
I'he  hand  of  the  fame  artlft  ;  and  indeed  every  allegory 
tliat  is  fo.  dark,  and,  as  it  were,  inexpHcable,  lofes  its 
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very  clTence,  and  becomes  an  enigma  or  riddle,  that  is  A,'IegoricaI. 
left  to  be  interpreted  by  every  crude  imagination.  "     '  * 

This  laft  fpecles  of  writing,  whether  called  an      -  ]  he  ancient 
gory,  or  by  any  other  name,  is  not  lefs  eminent  and  parable, 
ufeful ;  for  the  introducing  of  real  or  hiftorical  perfons 
may  not  abridge  or  lefTen  either  our  entertainment  or 
inftrudllon.    In  thefe  compofitlons  we  often  meet  with 
an  uncommon  moral  conveyed  by  the  fable  in  a  new 
and  entertainin;'  manner  ;  or  with  a  known  truth  fo  • 
artfully  decorated,  and  placed  in  fuch  a  new  and  beau- 
tiful light,  that  we  are  amazed  how  any  thing  fo  charm- 
ing and  ufeful  ihould  fo  long  have  efcaped  our  obferva- 
tion.    Such,  for  example,  are  many  of  Johnfon's  pieces 
publiflied  in  the  Rambler  under  the  title  of  Eajlern  Sto- 
ries, and  by  Hawkefworth  in  the  Adventurer.  * 

The  ancient  pavables  are  of  this  fpecles  of  writing: 
and  It  is  to  be  obferved,  that  thofe  in  the  New  Tefta- 
ment  have  a  moft  remarkable  elegance  and  propriety 
and  are  the  moft  ftriking,  and  the  moft  inftruftive, 
for  being  drawn  from  obje'fts  that  are  familiar.— -The 
more  ftriking,  becaufe, ,  as  the-things  ajre  feen,  the  mo^ 
ral  conveyed  becomes  the  objeft  of  our  fenfes,  and  re 
quires  little  or-  no  refleftlon : — ^the  more  Inftruftlve^-- 
becaufe  every  time  they  are  feen,.  the  memory  is  awa- 
kened, and  the  fame  moral  is  again  exhibited  with 
pleafure  to  the  -mind,  and  accuftoms  it  to  reafon  and 
dwell  on  the  fubjeft.  So  that  this  method  of  Inftruc- 
tion  improves  nature,  as  it  were,  into  a  book  of  life  ; 
fince  every  thing  before  us  may  be  fo  managed,  as  to 
give  lelTons  for  our  advantage.  Our  Saviour's  parables- 
of  the  fower  and  the  feed,  of  the  tares,  of  the  muftard- 
feed,  and  of  the  leaven  (Matthew  xlli.),  are  all  of  this 
kind,  and  were  obvloufly  taken  from  the  liarveft  juit 
ripening  before  him  ;  for  his  difcip-les  plucked  the  ears  of 
corn  and  did  eat,  rubbing  them  in  their  hands.  See  the 
articles  Allegory,  and  Metaphor  and  Allegory,  \xs. 
the  general  alphabet. 


Sect.  IX.    Of  Fables. 
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No  method  of  inftruftion  has  been  more  ancient,  The  apo- 
more  unlverfal,  and  probably  none  more  efFeAual,  than  'og:"^  oi" 
that  by  apologue  or  fable.  In  the  firft  ages,  amongft^^^^^* 
a  rude  and  fierce  people,  this  perhaps  was  the  only 
method  that  would  have  been  borne ;  and  even  fince 
the  progrefs  of  learning  has  furniftied  other  helps,  the 
fable,  which  at  firft  \vas  ufed  through  neceffity,  is  re- 
tained from  choice,  en  account  of  the  elegant  happi- 
nefs  of  its  manner,  and  the  refined  addrefs  with  whichj 
w^hen  well  condufted.  It  infinuates  its  moral. 

As  to  the  aftors  In  this  httle  drama,  the  fabulift  has 
authority  to  prefs  into  his  fervice  every  kind  of  exift- 
ence  under  heaven  ;  not  only  beafts,  birds,  infedls,  and  ■< 
all  the  animal  creation  ;  but  flowers,  fhrubs,  trees,  and  '■■ 
all  the  tribe  of  vegetables.  Even  mountains,  foffils,  mi- 
nerals, and  the  Inanimate  works  of  nature,  difcourfe  ar^ 
ticiJately  at  his  command,  and  aft  the  part  which  he 
affigns  them.  The  virtues,  vices,  and  f\ery  property 
of  beings,  receive  from  him  a  local  habitation  and  a 
name.  In  fhort,  he  may  perfonify,  beftow  life,-fpeech, 
and  aftion,  on  whatever  he  thinks  proper. 

It  it  eafy  to  imagine  what  a  fource  of  novelty  and 
variety  this  muft  open  to  a  genius  capable  of  conceir 
ving  and  of  employing  thefe  ideal  perfons  in  a  proper 
manner  j  what  an  opportunity  it  affords  him  to  diver- 
8  fify 
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Of  FableF.  fiFy  hi'a  images,  and  to  treat  the  fancy  with  changes 

' —  of  cbjefts,  while  he  llrengthens  the  uiiderllanding,  or 

regulates  the  paffions,  by.  a  fuccefiion  of  truths,  _  To  ■ 
raife  beiugs  like  thefe  into  a  ftate  of  aftion  and  intel- 
ligence, gives  the  fabulift  an  undoubted  claim  to  that 
i6t  firll  charader  of  the  poet,  a  creator.^ 
Rules  for  When  thefe  perfons  are  once  raifed,  we  muft  care- 
j  s  con-  jp^jiy  enjoin  them  proper  taflcs,  and  aflign  them  fenti- 
i'.ruaion.  ^^^^^g  -j^^^  language  fuitable  to  their  feveral  natures 
and  refpeaive  properties.  A  raven  fiiould  not  be  ex- 
tolled for  her  voice,  nor  a  bear  be  reprefented  with  an 
flcgant  fhapc.  It  were  a  ver^'  obvious  inllance  of  ab- 
furditv,  to  paint  a  hare  cruel,  or  a  wolf  compaffion- 
ate/  An  afs  were  but  ill  quahfied  to  be  general  of 
an.army,  though  he  may  well  enough  ferve,  perhaps, 
for  one  of  the  trumpeters.  But  fc?  long  as  popular 
opinion  allows  to  the  lion  magnanimity,,  rage  to  the 
tiger,  .ftrength  to  the  mule,  cunning  to  the  fox,  and 
huffoonery  to  the  monkey  ;  why  may  not  they  fupport 
the  charafters  of  an  Agamemnon,  Achilles,  Ajax, 
iJlyffts,  and  Therhtes  ?  The  truth  is,  when  moral 
adlons  are  with  judgment  attributed  to  the  brute  ciea^ 
tion,  we  fcarce  "perceive  that  nature  ie  at  all  violated 
by  the  fabuhil.  He  appears  at  moft  to  have  oaly 
trandated  their  language.  His  lions,  wolves,  and  foxes, 
behave  and  argue  ns  thofe  creatures  would,  had  they  ori- 
ginally been  endowed  with  the  human  faculties  of  fpeegh 
and  reafon. 

But  greater  art  is  yet  required  whenever  we  perlo* 
uify  inanunate  beings.  Here  the  copy  fo  far  deviates 
from  the  great  Unes  of  nature,-  that,  vv^ithout' the  niceft 
care,  reafon  will  revolt  againft  the  fiftion.  Hovvever, 
beings  of  this  fort,  managed  ingeniouQy  and  with  ad- 
drefs,  recommend  the  fabuliil's  invention  by  the  grace 
of  novelty  and  of  variety.  Indeed  the  analogy  between 
things  patural  and  artificial,  animate  and  inanimate,  is 
often  fo  veiy  ftriklug,  that  we  can,  with  feeming  pro- 
priety, give  paflions  and  fentiments  to  every  individual 
part  of  exigence.  Appearance  favours  the  deception. 
The  vine  may  be  enamoured  of  the  el:n ;  her  embraces 
tellify  her  pafiion.  The  fwtlling  mountain  may,  na- 
turally enough,  be  delivered  of  a  moufe.  The  gourd 
may  reproach  the  pine,  and  the  f].:y-rocket  infult  the 
liars.  The  axe  may  folicit  a  new  handle  of  the  fore  ll  ; 
find  the  moon,  in  her  female  charaaer,  requeft  a  fa- 
(hlonable  garment.  Here  Is  uotliitig  incongruous; 
nothing  that  fhocks  the  reader  with  impropriety.  On 
the  other  hand,  were  the  axe  to  delire  a  periwig,  and 
the  moon  petition  for  a  new  pair  of  boots,  probabiHty 
would  then  be  violated,  and  the  abfurdity  become  too 
glaring. 

The  moll  beautiful  fables  that  ever  were  invented 
maybe  disfigured  by  the  language  in  which  they  are 
f       clothed.    Of  this  poor  JEfop,  in  fome  of  his  Englifn 
IT.e  pro-    dreffes,  affords  a  ni-lancholy  proof.    The  ordinary  ftylc 
per  fty'e    of  fable  fhould  be  familiar,  Init  alfo  elegant, 
vffabic.        'f'jjj;  familiar,  fays  Mr  La  Motte,  is  the  general 
tone  or  acc«i*-^  of  faljJe.    It  was  thought  fulhclent,  on 
its  firft  appearance,  to  lend -the  animals  our  molt  com- 
mon language.    Nor  indeed  have  they  tmy  extraordi- 
nary pretenfions  to  the  fubhme  ;  it  being  it  quilite  they 
riiould  fpeak  with  the  fame  fimplicity  tliat  they  be- 
have. _  -1 
The  fsffiill'ir  alfo  is  more  proper  for  lafmuation  than 
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the  elevated ;  this  heing  the  language  €>j'  reftection,  cif 
as  the  former  is  the  voice  of  fentlmfnt.    We  guard 
ourfelves  againft  the  one,  but  lie  open  to  the  other 
and  Inftrudlion  will  always  the  moll  eiTe6lu:dIy  fvvay, 
us,  when  it  appears  leafc  jealous  of  its  rights  and  pri- 
vileges. 

The  familiar  ftyle,  however,  thnt  is  here  required, 
notwithftanding  that  appearance  of  eafe  which  is  iia 
charafter,  is  perhaps  more  difficult  to  write  than  the 
move  elevated  or  fublimc.  A  writer  more  readily  per- 
ceives when  he  has  rifen  above  the  comm.on  language, 
than  he  perceives,  in  fpeaking  this  language,  whetlicr 
he  has  made  the  choice  that  is  moft  fuitable  to  the  oc- 
cafion  :  and  it  is,  neverthelefs,  upon  this  happy  choice 
that  all  the  charms  of  the  familiar  depend.  Moreover, 
the  elevated  ftyle  deceives  and  feduces,  although  it  be 
not  the  beft  chofen  ;  whereas  the  familiar  can  procure 
itfelf  no  fort  of  refpetl,  if  it  be  not  eafy,  natirral,  juft, 
delicate,  and  unaffefted.  A  fabulift  muft  therefore 
beftow  great  attention  upon  his  ftyle  ;  and  even  labour 
it  fo  much  the  more,  that  it  may  appear  to  have  coft 
him  no  pains  at  all. 

The  authority  of  Fontaine  juftiSes  theft;  opinions  ii^ 
regard  to  ftyle.  His  fables  are  perhaps  the  beft  ex- 
amples of  the  genteel  familiar,  as  Sir  Roger  L'Eftrange 
affords  the  grolfell  of  the  indelicate  and  l<^w.  When 
we  read,  tliat  "  while  tlie  frog  and  tlie  moufe  were  dlf- 
puting  it  at  fwords-point,  down  coi.nes  a  kite  povvde-v 
ing  upon  th.em  in  the  interim,  and  gobbets  up -both 
together  to  part  the  fray  ;"  and  "  \yhere  the  fox; 
reproaches  a  bevy  of  jolly  gcfiipping  wenches  making 
merry  over  a  difli  of  pullets,  that  if  he  but  peeped  in- 
to a  hen-rooft,  they  always  made  a  bawling  \ylth  their 
^  dogs  and-  their  baftards ;  wliile  you  yo|irfelves  (fays 
he)  can  lie  ftufling  your  guts  with  youf  hens  aijd  capona, 
and  not  u  word  of  the  pudding  'I'his  taay  V*  f?-r 
n\lllar  ;  but  it  is  alfo  coarfe  and  vulgar,  arid  cai^npt 
to  difguft  a  reader  that  has  the  leaft  dcgF<4«  of  taiVe  Pif 
dehcacy. 

'idle  ftyle  of  fable  then  muft  be  ftm|^€  and  f^rr.ilia :; 
and  it  muit  likewife  be  eoi  reft:  and  elegant.  By  the 
former,  we  mean,  that  it  {liould  not  be  loaded  wit'ii 
ftiJ-ure  and  metaphor ;  that  ihe  difpofttlon  of  words  be 
natural,  the  turn  of  fentciices  eafy,  and  their  con- 
ftruction  i^embarraffed.  By  elegance,  we  would  ex' 
elude  all  coarfe  and  provincial  terms ;  all  affected  and 
puerile  conceits  ;  all  obfolete  and  pedantic  phrafes. 
To  this  we  would  adjoin,  as  the  word  perhaps  im- 
phes,  a  certain  fmiflilng  polilh,  -wluQh  gives  a  grace 
and  fplrit  to  the  whole  ;  and  which,  though  it  have 
always  the  appearance  of  nature,  is  sdmoft  ever  tihe  ef- 
fe£t  of  art. 

But  notwitldbndliig  all  that  has  been  fj^Id,  thef(? 
are  fome  occalions  on  which  it  is  allowable,  and  even 
expedient,  to  change  the  ftylc.  The  language  of  a 
fable  muft  rife  or  fall  in  conformity  to  the  fubje<ft,  A 
lion,  when  introduced  in  his  regal  capacity,  muft  Iiold 
dilcourfe  in  a  ftrain  fomewhat  more  elevated  than  a 
country -moufe.  The  Uonefs  then  becomes  his  queen, 
and  the  be  tfts  of  the  foreft  are  called  lils  fubjefts  :  a 
method  tba^  offers  at  once  to  the  imagination  both  the 
animal  and  the  perfon  he  is  dtfigned  to  repreient.  A- 
f  ain,  the  buft^oon-m.oukey  fliould  avoid  that  pomp  of 
"phrafc,  v.'hich  the  owl  employs  as  her  bcil  pre!t«^ne;e  to 
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i-  vvifdom.  Unlefa  the  %lc  be  thiis  judiciouHy  varied, 
it  will  be  impoffible  to  preferve  a  jull  diftinftion  of  cha- 
rafter. 

Defcriptions,  at  once  concife  and  pertinent,  add  a 
grace  to  fable  ;  but  are  then  moll  happy  when  inclu- 
ded in  the  action  :  whereof  the  fable  of  Boreas  and  the 
Sun  affords  us  an  example.  An  epithet  well  chofen  is 
often  a  defcription  in  itfelf ;  and  fo  much  the  more  agree- 
able, as  it  the  lefs  retards  us  in  our  purfuit  of  the  ca- 
taftrophe. 

Laftly,  little  ftrokes  of  humour  when  arifing  natu- 
rally from  the  fubjeft,  and  incidental  refledions  when 
kept  in  due  fubordination  to  the  principal,  add  a  value 
to  thefe  compofitions.  Thefe  latter,  however,  ftould 
be  employed  very  fparlngly,  and  with  great  addrefs ; 
be  very  few,  and  very  fliort :  it  is  fcarcely  enough  that 
they  naturally  fpring  out  of  the  fubjeft  ;  they  fhould 
be  fuch  as  to  appear  necefiary  and  efiential  parts  of  the 
■  -fable.  And  when  thefe  embellifhments,  pleafing  in 
themfelves,  tend  to  illuftrate  the  main  aftion,  they 
then  afford  that  namelefs  grace  remarkable  in  Fontaine 
and  fome  few  others,  and  which  perfons  of  the  befl 
difcernmcnt  will  more  eahly  conceive  than  they  can  ex- 
plain. 

Sect.  X.    Of  Satire. 

of  This  kind  of  poem  is  of  very  ancient  date,  and  (if 
we  believe  Horace)  was  introduced,  by  way  of  inter- 
lude, by  the  Greek  dramatic  poets  in  their  tragedies, 
to  relieve  the  audience,  and  take  off  the  force  of  thofe 
ftrokes  which  they  thought  too  deep  and  alfefling.  In 
thofe  fatirical  interludes,  the  fcene  was  laid  in  the  coun- 
try ;  and  the  perfons  were  rural  deities,  fatyrs,  countiy 
peafants,  and  other  ruftics. 

The  firft  Tragedians  found  that  ferious  ftyle 
Too  grave  for  their  uncultivated  age, 
And  fo  brought  wild  and  naked  Satyrs  in 
(Whofe  motion,  words,  andlhape,  were  all  a  fiuxe) 
As  oft  as  decency  wou'd  give  them  leave  ; 
Becaufe  the  mad,  ungovernable  rout, 
Full  of  confufion  and  the  fumes  of  wine, 
•Lov'd  fuch  variety  and  antic  tricks. 

Roscommon''s  Horace. 

The  fatire  we  now  have  is  generally  allowed  to  be  of 
Roman  invention.  It  was  f;ril  introduced  without  the 
decorations  of  fcenes  and  a£tion;  but  written  in  verfes  of 
•different  meafures  by  Ennius,  and  afterwards  moulded 
into  the  fdrm  we  now  have  it  by  Lucilius,  whom  Ho- 
race has  imitated,  and  mentions  with  efteem.  This  is 
the  opinion  of  moll  of  the  critics,  and  particularly  of 
Boileau,  who  fays, 

I^ucilius  led  the  way,  and,  bravely  bold, 
To  Roman  vices  did  the  mirror  hold  ; 
ProteAed  humble  goodnefs  from  reproach, 
Show'd  worth  on  foot,  and  rafcals  in  a  coach. 
Horace  his  pleafing  wit  to  this  did  add, 
That  none,  uncenfur'd,  might  be  fools  or  mad : 
And  Juvenal,  with  rhetorician's  rage, 
Scourg'd  the  rank  vices  of  a  wicked  age  ; 
Tho'  horrid  truths  thro'  all  his  labours  fhine, 
In  what  he  writes  there's  fomething  of  divine. 

Our  fatire,  therefore,  may  be  diftinguifhed  into  two 
Vol.  XV.  Part  I. 
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kinds  ;  the  jocofe,  or  that  which  makes  fport  with  vice 
and  folly,  and  fets  them  up  to  ridicule  ;  and  the  fe- 
rious, or  that  which  deals  in  afperityj  and  is  fevere 
and  acrimonious.  Horace  is  a  perfeit  mafter  of  the 
firft,  and  Juvenal  much  admired  for  the  laft.  The  one 
is  facetious,  and  fmiles  :  the  other  is  angry,  and  ftorms. 
The  foibles  of  mankind  are  the  objeft  of  one ;  but 
crimes  of  a  deeper  dye  have  engaged  the  other.  They 
both  agree,  however,  in  being,  pungent  and  biting  ; 
and  from  a  due  confideration  of  the  writings  of  thefe 
authors,  who  are  our  mafters  in  this  art,  we  may  de-  Definition 
fine  fatire  to  be,  A  free,  (and  often  jocofe),  witty,  and  of  i:. 
ftiarp  poem,  wherein  the  foUies^  and  vices  of  men  are 
lafhed  and  ridiculed  in  order  to  their  reformation.  Its 
fubjecl  is  whatever  deferves  our  contempt  or  abhorrence, 
(including  every  thing  that  is  ridiculous  and  abfurd,  or 
fcandalous  and  repugnant  to  the  golden  precepts  of  re- 
ligion and  virtue.)  Its  manner  is  niny^ctive  ;  and  its 
end,  fJoame.  So  that  fatire  may  be  looked  upon  as  thd 
phyfician  of  a  diftempered  mind,  which  it  endeavours 
to  cure  by  bitter  and  unfavoury,  or  by  pleafant  and  fa- 
lutaiy,  applications. 

A  good  fatirift  ought  to  be  a  man  of  wit  and  ad- Qualities 
drefs,  fa.gacity  and  eloquence.    He  ftiould  alio  have  a'^^?.S°^''^ 
great  deal  of  good-nature,  as  all  the  fentiments  which  ^  ' 
are  beautiful  in  this  \yay  ot  writing  muft  pi-oceed  from 
that  quality  in  the  author.    It  is  good-nature  produces 
that  difdain  of  all  bafenefs,  vice,  and  folly,  which  prompts 
the  poet  to  exprefs  himfelf  with  fuch  fmartnefs  againft 
the  errors  of  men,  but  without  bitternefs  to  their  per- 
fons.   It  is  this  quality  that  keeps  the  mind  even,  and 
never  lets  an  oflence  unfeafonably  throw  the  fatirift  out 
of  his  charafter. 

In  writing  fatire,  care  fliould  be  taken  that  it  be 
true  and  general ;  that  is,  levelled  at  abufes  in  which 
numbers  are  concerned  :  for  the  perfonal  kind  of  fatire, 
or  lampoon,  which  expofes  particular  charafters,  and 
affedts  the  reputation  of  thofe  at  Avhom  it  is  pointed,  is 
fcarce  to  be  diftinguiftied  from  fcandal  and  defamation. 
The  poet  alfo,  whilft  he  is  endeavouring  to  correft  the 
guilty,  muft  take  care  not  to  ufe  fuch  exprefiions  as 
may  corrupt  the  innocent:  he  muft  therefore  avoid  all  ob- 
Icene  words  and  images  that  tend  to  debafe  and  mif- 
lead  the  mind.  Horace  and  Juvenal,  tht  chief  fatirifts 
among  the  Romans,  aie  faulty  in  this  refpedi,  and  ought 
to  be  read  with  caution. 

The  ftyle  proper  for  fatire  is  fometimes  grave  and  Proper 
animated,  inveighing  againft  vice  with  warmth  and  '^y'^  of 
earneftnefs  ;  but  that  which  is  pleafant,  fportive,  and, 
with  becoming  raillery,  banters  men  out  of  their  bad 
difpofitions,  has  generally  the  beft  effeft,  as  it  feems 
only  to  play  with  their  folHes,  though  it  omits  no  op- 
portunity of  making  them  feel  the  lafti.  The  verfes 
Ihould  be  fmooth  and  flowing,  and  the  language  manly, 
juft,  and  decent. 

Of  well-chofe  words  fome  take  not  care  enough, 
And  think  they  fnould  be  as  the  fubjeft  rough  : 
But  fatire  muft  be  more  exaftly  made. 
And  fliarpeft  thoughts  in  fmootheft  words  convey'd. 

Duke  of  Buch's  Essay. 

Satires,  either  of  the  jocofe  or  fcrious  kind,  may  be 
written  in  the  epiftolary  manner,  or  by  way  of  dialogue. 
Horace,  Juvenal,  and  Perfuis,  have  given  us  examples 
I  i  of 
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of  both.  Nay,  fofflc  of  Horace's  fatlres  may,  without 
incongruity,  be  called  ep'ijiksy  and  his  epiftles  fatires. 
But  this  is  obvious  to  every  reader. 

Gf  the  facetious  kind,  the  fecond  fatire  of  the  fe- 
cond  book  of  Horace  imitated  by  Mr  Pope,  and  Swift's 
verfes  on  his  own  death,  may  be  referred  to  as  ex- 
amples. 

As  to  thofe  fatires  of  the  ferfous  kind,  for  which  Ju- 
venal is  fo  much  diftinguiflied,  the  charadleriftic  proper- 
ties of  which  are,  morahty,  dignity,  and  feverity  ;  a 
better  example  cannot  be  mentioned  than  the  poem  en- 
titled London,  written  in  imitation  of  the  third  fatire^  of 
Juvenal,  by  Dr  Johnfon,  who  has  kept  up  to  the  fplrit 
and  force  of  the  original. 

Nor  muft  we  omit  to  mention  Dr  Young's  Love  of 
Fame  the  Unmerfal  Pajfiun,  in  feven  fatires;  which, 
though  charafteriftlcal,  abound  with  morahty  and  good 
fenfe.  The  characters  are  well  felc£ted,  the  ridicule 
is  high,  and  the  fatire  well  poisted  and  to  the  pur- 
pofe. 

We  have  already  obferved,  that  perfonal  fatire  ap- 
proaches too  near  defamation,  to  deferve  any  counte- 
nance or  encouragement.    Dryden's  Mack  Flecknoe  is 
for  this  reafon  exceptionable,  but  as  a  compofition  it  is 
» 167  inimitable. 
Benefits  of     We  have  dwelt  thus  long  on  the  prefent  fubjeft,  be- 
J'i'^T *  ^^^^^      rt^Son  to  apprehend,  that  the  benefits 

dueted  fa.  well-condufted  fatire  have  not  been  fuffi- 

ciently  confidered.  A  fatire  may  often  do  more  fer- 
vice  to  the  caufe  of  rehglon  and  virtue  than  a  fermon  ; 
fmce  It  gives  pleafure,  at  the  fame  time  that  it  creates 
fear  or  Indignation,  and  conveys  its  fentlments  in  a 
manner  the  moll  hkely  to  captivate  the  mind. 

Of  all  the  ways.that  wifeft  men  could  find 
To  mend  the  age  and  mortify  mankind. 
Satire  well  writ  has  moft  fuccefsfid  prov'd. 
And  cures,  becaufe  the  remedy  Is  lov'd. 

Duke  of  Bucks*s  Essay. 

But  to  produce  the  defired  effeft,  it  muft  be  jocofe, 
free,  and  Im.partial,  though  fevere.  The  fatirift  ftould 
always  preferve  good-humour ;  and,  however  keen  he 
cuts,  fhc  uld  cut  v^th  kindnefs.  When  he  lofes  temper, 
bis  weapons  will  be  Inverted,  and  the  ridicule  he  threw 
at  others  will  retort  with  contempt  upon  himfelf :  for 
the  reader  will  perceive  that  he  is  angry  and  hurt,  and 
confider  his  fatire  as  the  effeft  of  m.alice,  not  of  judge- 
ment; and  that  it  is  Intended  rather  to  wound' perfons 
than  reform  manners. 

Rage  you  muft  hide,  and  prejudice  lay  down : 
A  fatyr's  fmile  is  lharper  than  his  frown. 

The  heft,  and  indeed  the  only,  method,  to.  expofe  vice 
and  folly  effeftually,  la  to  turn  them  to  ridicule,,  and 
liold  them  up  for  public  contempt ;  and  as  it  moft  of- 
fends thele  objeAs  of  fatire,  fo  it  leaft  hurts  ourfelves. 
One  paffibii  frequently  drives  out  another ;  and  as  we 
cannot  look  with  Indifference  on  the  bad  aCtions  of 
men  ( for  they  muft  excite  either  our  wrath  or  con- 
tempt), it  Is  .  prudent  to  give  way  to  that  which  moft 
«fFends  vice  and  folly,  and  leaft  affedls  ourfelves  ;  and  to 
fneer  and  laugh,  rather  than  be  angry  and'fcold; 

Burlefquc  poetry,  which  Is  chiefly  ufed  by  way  of 
drollery  and  ridicule,  falls  properly  to  be  fpoken  of 
Wilder,  the  head  of  fatire.    An  excellent  example  of 
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this  kind  is  a  poem  In  blank  verfc,  intitled  The  Sphn-  Epigr 
did  Shillingf  written  by  Mr  John  Philips,  which,  in  the  " 
opinion  of  one  of  the  beft  judges  of  the  age,  is  the  lineft^ 
burlefque  in  the  Engllfh  language.    In  this  poem  the  ^  .^f^., 
author  has  handled  a  low  fubjeft  in  the  lofty  ftyle  andsplenc 
numbers  of  Milton  ;  in  which  way  of  writing  Mr  Phi-  Shillin 
lips  has  been  imitated  by  fevcral,  but  none  have  come  ^"'^'b 
up  to  the  humour  and  happy  turn  of  the  original. 
When  we  read  it,  we  arc  betrayed  into  a  pleafure  that 
we  could  not  expeft  ;  though,  at  the  fame  time,  the 
fubllmlty  of  the  ftyle,  and  gravity  of  the  phrafe,  feem 
to  chaftlfe  that  laughter  which  they  provoke. 

There  is  another  fort  of  verfe  and  ftyle,  which  is 
moft  frequently  made  ufe  of  in  treating  any  fubjeft 
in  a  ludicrous  manner,  viz.  that  which  Is  generally 
called  Hiidibrajlicy  from  Butler's  admirable  poem  In- 
titled  Hudihras.  Almeft  every  one  knows,  that  this 
poem  Is  a  fatire  upon  the  authors  of  our  civil  dlfl'en- 
fions  In  the  reign  of  king  Charles  I.  wherein  the  poet 
has,  with  abundance  of  wit  and  humour,  expofed  and 
ridiculed  the  hypocrify  or  blind  zeal  of  thofe  unhappy 
times.  In  fhort,  it  is  a  kind  of  burlefque  epic  poem, 
which,  for  the  oddity  of  the  rhymes,  the  qualntnefs  of 
the  fimllies,  the  novelty  of  the  thoughts,  and  that  fine 
raillery  which  runs  through  the  whole  performance,  is 
not  to  be  paralleled. 

Sect.  XI.    Of  the  Epigram, 

It 

The  epigram  is  a  littlg poem,  or  compofttion  in  verfe ^  Qhm 
treating  of  one  thing  only,  and  ivhofe  dijl'ingulflnng  charaSers 
are  brevity,  beauty,  and  point.  gram. 

The  word  epigram  fignlfies  "  infcription  ;"  for  epi- 
grams derive  their  origin  from  thofe  Infcrlptlons  placed 
by  the  ancients  on  their  ftatues,  temples,  pillars,  tri- 
umphal arches,  and  the  like ;  which,  at  firft,  were  very 
ftiort,  being  fometlroes  no  more  than  a  fingle  word  ; 
but  afterwards,  increafing  their  length,  they  made  them 
in  verfe,  to  be  the  better  retained  by  the  memory.  This 
fhort  way  of  writing  came  at  laft  to  be  ufed  upon  any 
occafion  or  fubjeft  ;  and  hence  the  name  of  epigram 
has  been  given  to  any  little  copy  of  verfes,  without  re- 
gard to  the  original  application  of  fuch  poems. 

Its  ufual  limits  are  from  two  to  20  verfes,  though 
fometime&it  extends  to  50  ;  but  the  {horter,  the  better 
it  isj  and  the  m.ore  perfect,  as  it  partakes  more  of  the 
nature  and  charafter  of  this  kind  of  poem ;  befides, 
the  epigram,  being  only  a  fingle  thought,  ought,  to  be 
expreffed  in  a  little  compafs,  or  elfe  it  lofes  itssforce  and 
ftrength. 

The  beauty  required  in  an  epigram  is  an  harmony, 
and  apt  agreement  of  all  its  parts,  a  fweet  fimpliclty, 
and  polite  language^ 

The  point  is  a  ftiarp^  lively,  unexpected  turn, of  wit, 
with  which  an  epigram  ought  to  be  concluded.  There 
are  fome  critics,  indeed,  who  will  not  admit  th^  point 
in  an  epigram  ;  but  require  that  the  thought  be  equally 
diffufed  through  the  whole  poem,  which  Is  ufually  the 
praftice  of  Catullus,  aS' the  former  Is  that  of  Martial. 
It  is  allowed  there  is  more  delicacy  in  the  manner  of 
Catullus  ;  but  the  point  is  more  agreeable  to  the  gene- 
ral tafte,  and  feems  to  be  the  chief  charadleriftic  of  the 
epigram. 

This  fort  of  poem  admits  of  all  manner  of  fubjefts,  Qf  J\ 
provided  that .  brevity,  beauty,  and  point,  are  prefer-  fubjtd 

ved  ;  iduiit 
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vect ;  but  it  Is  generally  employed  either  in  praife  or 
fatire. 

Though  the  beft  epigrams  are  faid  to  be  fuch  as  are 
comprifed  in  two  or  four  verfes,  we  are  not  to  under- 
ftand  it  as  if  none  can  be  perfeft  which  exceed  thofe 
limits.  Neither  the  ancients  nor  moderns  have  been  fo 
fcrupulous  with  refpeft  to  the  length  of  their  epigrams ; 
but,  however,  brevity  iji  general  is  always  to  be  ftudied 
in  thefe  corapofitlons. 

For  examples  of  good  epigrams  in  the  EngliHi  lan- 
guage, we  fliall  make  choice  of  feveral  in  the  different 
tailes  we  have  mentioned ;  fome  remarkable  for  their 
delicate  turn  and  fimplicity  of  exprefiion  ;  and  others 
for  their  fait  and  (harpnefs,  their  equivocating  pun,  or 
pleafant  allufion.  In  the  firfl  place,  take  that  of  Mr 
Pope,  faid  to  be  written  on  a  glafs  with  the  earl  of 
Chederfield's  diamond-pencil. 

Accept  a  miracle,  inflead  of  wit ; 
See  two  dull  lines  by  Stanhope's  pencil  writ. 

The  beauty  of  this  epigram  is  more  eafily  feen  than 
flefcribed ;  and  it  is  difficult  to  determine,  whether  it 
does  more  honour  to  the  poet  who  wrote  it,  or  to  the 
nobleman  for  whom  the  compliment  is  defigned. — The 
following  epigram  of  Mr  Prior  is  written  in  the  fame 
tafte,  being  a  fine  encomium  on  the  performance  of  an 
excellent  painter. 

On  a  Floiver,  painted  by  Varelst. 

When  fam'd  Varelft  this  little  wonder  drew. 
Flora  vouchfaf'd  the  growing  work  to  view : 
Finding  the  painter's  fcience  at  a  ftand, 
The  goddefs  fnatch'd  the  pencil  from  his  haftd. 
And,  finifhing  the  piece,  fhe  fmiling  faid, 
Behold  one  work  of  mine  'which  ne'er  JJjall  fade. 

Another  compliment  of  this  delicate  kind  he  has  made 
Mr  Howard  in  the  following  epigram. 

Venus  Mijlaken. 

When  Chloe's  pifture  was  to  Venus  fhown  \ 
Sui^pria'd,  the  goddefs  took  it  for  her  own. 
And  what,  faid  flie,  does  this  bold  painter  mean  ? 
When  was  I  bathing  thus,  and  naked  feen  ? 
Pleas'd  Cupid  heard,  and  check'd  his  mother's  pride: 
And  who's  blind  now,  mamma  ?  the  urchin  cry'd. 
'Tis  Chloe's  eye,  and  cheek,  and  lip,  and  breaft: 
Friend  Howard's  genius  fancy'd  all  the  reft. 

Moft  of  Mr  Prior's  epigrams  are  of  this  delicate  caft, 
and  have  the  thought,  like  thofe  of  Catullus,  difFufed 
through  the  whole.    Of  this  kind  is  his  addrefs 

To  Chloe  Weeping. 

See,  whim  thou  weep'ft,  fair  Chloe,  fee 
The  world  in  fympathy  with  thee. 
The  cheerful  birds  no  longer  fing, 
Each  drops  his  head,  and  hangs  his  wing. 
The  clouds  have  bent  their  bofom  lower, 
And  filed  their  fon-ow  in  a  fhow'r. 
The  brooks  beyond  their  limits  flow. 
And  louder  murmurs  fpeak  their  wo  : 
The  nymphs  and  fwains  adopt  thy  cares  ; 
They  heave  thy  fighs,  and  weep  thy  tears. 
Fantaftic  nymph  !  that  grief  {hould  move 
Thy  heart  obdurate  agaijift  love. 
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Strange  tears  !  whofe  pow'r  can  foften  all  Epigram. 
But  that  dear  breaft  on  which  they  fall.  » 

The  epigram  written  on  the  leaves  of  a  fan  by  Dr 
Atterbuiy,  late  biftiop  of  Rochefter,  contains  a  pretty 
thought,  expreffed  with  eafe  and  concifenefs,  and  clofed 
in  a  beautiful  manner. 

On  a  Fan. 

Flavia  the  leaft  and  flighteft  toy 
Can  with  refiftlefs  art  employ. 
This  fan  in  meaner  hands  would  prove 
An  engine  of  fmall  force  in  love  : 
Yet  fhe,  with  graceful  air  and  mien, 
Not  to  be  told  or  fafely  feen. 
Directs  its  wanton  motion  fo, 
That  it  wounds  more  than  Cupid's  bow, 
Gives  coolnefs  to  the  matchlefs  dame. 
To  ev'ry  other  breaft  a  flame. 

We  fhall  now  feleft  fome  epigrams  of  the  biting  and  ForVheIc 
fatirical  kind,  and  fuch  as  turn  upon  the  pun  or  equi-Y^^^'^- 
voque,  as  the  French  call  it :  in  which  fort  the  point  is 
more  confpicuous  than  in  thofe  of  the  former  charac- 
ter. 

The  following  diftich  is  an  admirable  epigram,  ha- 
ving all  the  neceffary  quahties  of  one,  efpecially  point 
and  brevity. 

On  a  Company  of  bad  Dancers  to  good  Mujlc. 

How  ill  the  motion  with  the  mufic  fuits  ! 
So  Orpheus  fiddled,  and  fo  danc  d  the  brutes. 

This  brings  to  mind  another  epigram  upon  a  bad 
fiddler,  which  we  fliall  venture  to  inicrt  merely  for  the 
humour  of  it,  and  not  for  any  real  excellence  it  con- 
tains. 

To  a  bad  Fiddler. 

Old  Oi-pheus  play'd  fo  well,  he  mov'd  Old  Nick  ; 
But  thou  mov'ft  nothing  but  thy  fiddle-ftick. 

One  of  Martial's  epigrams,  wherein  he  agreeably  ral- 
lies the  foohfli  vanity  of  a  man  who  hired  people  to 
make  verfes  for  him,  and  publiflied  them  as  his  own, 
has  been  thus  tranflated  into  Enghfli : 

Paul,  fo  fond  of  the  name  of  a  poet  Is  grown. 
With  gold  he  buys  verfes,  and  calls  them  his  own. 
Go  on,  mailer  Paul,  nor  mind  what  the  world  fays, 
1  hey  are  furely  his  own  for  which  a  man  pays. 

Some  bad  writer  having  taken  the  Hberty  to  cenfurc 
Mr  Prior,  the  poet  very  wittily  lallied  his  impertinence 
iu  this  epigram : 

While  fafter  tlian  his  coftlve  brain  indites, 
Philo's  quick  hand  in  flowing  letters  writes, 
His  cafe  appears  to  me  like  honeft  Teague's, 
When  .he  was  run  away  with  by  his  legs. 
Phoebus,  give  Philo  o'er  himlelf  command  ; 
Quicken  his  fcnies,  or  reftrain  his  hand  : 
Let  him  be  kept  from  paper,  pen,  and  ink  ; 
.So  he  may  ceafe  to  write,  and  learn  to  tliink. 

Mr  Wefley  has  given  us  a  pretty  epigram,  alluding 
to  a  well-known  text  of  Scripture,  on  the  fetting  up  a 
monument  in  Weftminfter  Abbey,  to  the  memory  of 
tlie  iiigenious  Mr  Butler,  author  of  Hudibras. 

I  i  2  Wliilc 
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While  Butler,  needy  wretch,  was  yet  alive, 
No  generous  patron  would  a  dinner  give. 
See  him  when  ftarv'd  to  death,  and  turn'dto  duft, 
Prefented  with  a  monumental  bull ! 
The  poet's  fate  is  here  in  emblem  Ihown ; 
He  aflc'd  for  BreaJ,  and  he  receiv'd  a  Stone. 

We  Ihdll  clofe  this  feftion  with  an  epigram  written 
on  the  well-known  flory  of  Apollo  and  Daphne,  by  Mr 
Smart. 

When  Phcebus  was  am'rous  and  long'd  to  be  rude, 
Mifs  Daphne  cry'd  Pifh  \  and  ran  fwift  to  the  wood; 
And  rather  than  do  fuch  a  naughty  affair, 
She  became  a  fine  laurel  to  deck  the  god's  hair. 
The  nymph  was,  no  doubt,  of  a  cold  conllitution  j 
For,  fure,  to  turn  tree  was  an  odd  i-efolution  ! 
Yet  in  this  fhe  behav'd  hke  a  true  modern  fpoufe. 
For  Ihe  fled  from  his  arms  to  diJlinguifli  his  brows. 

Sect.  XII.    Of  the  Epitaph. 

These  compofitions  generally  contain  fome  eulo- 
gium  of  the  virtues  and  good  qualities  of  the  decea- 
fed,  and  have  a  turn  of  ferioufnefs  and  gravity  adapt- 
ed to  the  nature  of  the  fubjea.  Their  elegance 
confiils  in  a  nervous  and  exprefhve  brevity  ;  and  lome- 
tim.es  they  are  clofed  with  an  epigrammatic  point.  In 
thefe  compofitions,  no  mere  epithet  (properly  fo  call- 
ed) fhould  be  admitted  ;  for  here  lUuftration  would  Im- 
pair the  ftrengtli,  and  render  the  fentiment  too  diffufe 
and  languid.  Words  that  are  fynonymous  are  alfo  to 
be  rejeAed. 

Though  the  true  charaileriftic  of  the  epitaph  is  fe- 
rioufnefs and  gravity,  yet  we  may  find  many  that  are 
jocofe  and  hidicrous  :  fome  likewife  have  true  metre 
and  rhyme ;  while  others  are  between  profe  and  verfe, 
without  any  certain  meafure,  though  the  words  are  truly 
poetical ;  and  the  beauty  of  this  lafl  fort  is  generally 
heightened  by  an  apt  and  judicious  antithefis.  We 
ihall  give  examples  of  each. 

The  following  epitaph  on  Sir  Philip  Sydney's  filler, 
the  countefs  of  Pembroke,  faid  to  be  written  by  the  fa- 
mous Ben  Jonfon,  is  remarkable  for  the  noble  thought 
with  which  it  concludes. 

On  Mary  Coun/e/s-doivager  of  Feubkoke. 

Underneath  this  noble  marble  hearfe, 
Lies  the  fubjeft  of  all  verfe, 
Sidne/s  fif:er,  Pembroke's  mother  :■ 
Deaih,  ere  thou  haft  kill'd  another 
Fair,  and  learn'd,  and  good  as  fhe, 
Tim.e  (hall  throw  a  dart  at  thee. 

Take  another  epitaph  of  Ben  Jonfon's,  oft  a  beauti- 
ful and  virtuous  lady,  which  has  been  defervedly  ad- 
mired by  very  good  judges. 

Underneath  this  ftone  doth  lie 
As  much  virtue  as  could  die  ; 
Which  when  alive  did  vigour  give 
To  as  much  beauty  as  could  live. 

The  following  epitaph  by  Dr  Samuel  Johnfon,  on  a 
mufician  much  celeb -ated  for  his  performance,  will  bear 
a  comparifon  with  thefe,  or  perhaps  with  any  thing 
of  the  kind  in  the  Englifh  language. 
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Philips!  whofe  touch  harmonious  could  remove 
The  pangs  of  guilty  pow'r  and  haplefs  love, 
Reft  here,  diftreft  by  poverty  no  more  ; 
Find  here  that  calm  thou  gav'ft  fo  oft  before  ; 
Sleep  undifturb'd  within  this  peaceful  {hrine, 
-  Till  angels  wake  thee  with  a  note  like  thine. 

It  is  the  juft  obfervation  of  an  eminent  critic,  that 
the  beft  fubjeft  for  epitaphs  is  private  virtue  ;  virtue 
exerted  in  the  fame  circumftances  in  which  the  bulk  of 
mankind  are  placed,  and  which,  therefore,  may  admit 
of  many  imitators.  Fie  that  has  delivered  his  country 
from  oppreffion,  or  freed  the  world  from  ignorance  and 
error,  befides  that  he  ftands  in  no  need  of  monumental 
panegyric,  can  excite  the  emulation  of  a  very  fmall 
number.  The  bare  name  of  fuch  men  anfwers  every 
purpofe  of  a  long  infcriptlon,  becaufe  their  atchievements 
are  univerfally  known,  and  their  fame  is  immortal. — ■ 
But-the  virtues  of  him  who  has  repelled  the  tempta- 
tions of  poverty,  and  difdained  to  free  himfelf  from  di- 
ftrefs  at  the  expence  of  his  honour  or  his  confcience,  as 
they  were  pracliled  in  private,  are  fit  to  be  told,  becaufe 
they  may  animcUie  multitudes  to  the  fame  firmnefs  of 
heart  and  fteadinefs  of  refolution.  On  this  account, 
there  are  few  epitaphs  of  more  value  than  the  following, 
which  was  written  by  Pope  on  Mrs  Corbet,  who  died 
of  a  cancer  in  her  breaft> 

Here  refts  a  woman,  good  without  pretence, 
Bleft  with  plain  reaibn,  and  with  fober  fenfe 
No  conqueit  fhe,  but  o'er  herfelf  defir'd  ; 
No  arts  eifay'd,  but  not  to  be  admir'd. 
Paffion  and  pride  were  to  her  foul  unknown, 
Convinc'd  that  virtue  only  is  our  own. 
So  unafFefted,  fo  compos'd  a  mind. 
So  firm,  yet  foft,  fo  ftrong,  yet  fo  refin'd, 
Heav'n,  as  its.  pureft  gold,  by  tortures  try'd ; 
The  faint  fuftain'd  it,  but  the  woman  dy'd. 

This  epitaph,  as  well  as  the  fecond  quoted  from  Ben 
Jonfon,  has  indeed  one  fault  ;.  the  name  i§  omitted. 
The  end  of  an  epitaph  is  to  convey  fome  account  of  the 
dead  ;  and  to  what  purpofe  is  any  thing  told  of  him 
whofe  name  is  concealed  ?  The  name,  it  is  true,  may  be 
infcribed  by  itfelf  upon  the  ftone  ;  but  fuch  a  fhift  of 
the  poet  is  like  that  of  an  unflcilful  painter,  who  is  obli- 
ged to  make  his  purpofe  known  by  adventitious  help. 

Amongft  the  epitaphs  of  a  punning  and  ludicrous 
caft,  we  know  of  none  prettier  than  that  which  is  faid 
to  have  been  written  by  Mr  Prior  on  himfelf,  wherein 
he  is  pleafantly  fatirical  upon  the  folly  of  thofe  who 
value  themfelves  upon  account  of  the  long  feries  of  ance- 
ftors  through  which  they  can  trace  their  pedigree. 

Nobles  and  heralds,  by  your  leave. 

Here  lie  the  bones  of  Matthew  Prior, , 
The  fon  of  Adam  and  of  Eve  : 

Let  Bourbon  or  NalTau  go  higher. 

The  following  epitaph  on  a  mifer  contains  a  good 
caution  and  an  agreeable  raillery. 

Reader,  beware  immod'rate  love  of  pelf : 
Here  Ues  the  worft  of  thieves,  who  robb'd  himfelf. 

But  Dr  Swift's  epitaph  on  the  fame  fubjeft  is  a  ma- 
fterpiece  of  the  kind. 

Beneath 
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h..         Beneath  this  verdant  hillotk  lies 
Demer,  the  wealthy  and  the  wife. 
His  heirs,  that  he  mitijht  fafely  reft,. 
Have  put  his  carcafe  in  a  cheft  : 
The  very  cheft,  in  which,  they  fay,- 
His  other  Self,  his  money,  lay. 
And  if  his  heirs  continue  kind 
To  that  dear  felf  he  left  behind, 
I  dare  believe  that  four  in  fiv€ 
Will  think  his  better  half  alive. 

We  fhall  give  but  one  example  more  of  this  kind, 
which  is  a  merry  epitaph  on  an  old  fiddler,  who  was 
remarkable  (we  may  fuppofe)  for  beating  time  to  his 
own  muftc. 

On  Stephen  the  Fiddler. 

Stephen  and  time  are  now  both  even  ; 
Stephen  beat  time,  now  time's  beat  Stephen. 

ihs  We  are  come  now  to  that  fort  of  epitaph  which  re- 
e '  jefts  rhyme,  and  has  no  certain  and  determinate  mea- 
aflic  fm-g  .  ijut  where  the  diftioa  muft  be  pure  and  ftrong,, 
every  word  have  weight,  and  the  antithelis  be  prefer- 
ved  in  a  clear  and  direft  oppofition.  We  cannot  give 
a  better  example  ^of  this  fort  of  epitaph  than  that  on 
the  tomb  of  Mr  Pulteney  in  the  cloiftevs  of  Weftmin- 
fter-abbey. 

Reader, 
If  thou  art  a  Briton, 
Behold  this  Tomb  with  Reverence  and  Regret : 
Here  lie  the  Remains  of 
Daniel  Pulteney, 
The  kindeft  Relation,  the  trueft  Friend,. 
The  warmeft  Patriot,  the  worthieft  Man. 
He  exercifed  Virtues  in  this  Age, 
Sufficient  to  have  diftinguifli'd  him  even  in  the  beft. 
Sagacious  by  Nature, 
Induftrious  by  Habit, 
Inquifitive  with  Art ; 
He  gain'd  a  complete  Knowledge  of  the  State  of  Britain, 
Foreign  and  domeftic  ; 
In  moft  the  backward  Fruit  of  tedious  Experience, 
In  him  the  early  acquifition  of  undiffipated  Youth. 

He  ferv'd  the  Court  feveral  Years  ; 
Abroad,  in  the  aufpicious  Reign  of  Queen  Amie  ; 
At  homejintheReignof  that  excellentprince  K.George  I. 
He  ferved  his  Country  always. 
At  Court  independent, 
In  the  Senate  unbiafs'd. 
At  every  Age,  and  in  every  Station  :■ 
This  was  the  bent  of  his  generous  Soul, 
I  This  the  bufinefs  of  his  laborious  Life.- 

Public  Men,  and  PubHc  Things, 
He  judged  by  one  conftant  Standard, 
The  True  Iniereft  of  Britain  : 
He  made  no  other  Diftinftion  of  Party, 
He  abhorred  all  other* 
-  Gentle,  humane,  difinterefted,  beneficent. 
He  created  no  Enemies  on  his  own  Account : 
Firm,  determin'd,  inflexible. 
He  feared  none  he  could  create  in  the  Caufe  of  Britain. 
Reader, 

In  this  Misfortune  of  thy  Country  lament  thy  own  : 
For  know, 
The  Lofs  of  fo  much  private  Virtue 
Is  a  public  calamity. 
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That  poignant  fatire,  as  well  as  extravagant  praife,  ^P'^ap^|' 
may  be  conveyed  in  this  manner,  will  be  feen  by  the 
following  epitaph  written  by  Dr  Arbuthnot  on  Fran-gjt;j.;g_j, 
cis  Chartres  ;  vvhich  is  too  well  known,  and  too  much 
admired,  to  need  our  commendation. 

Here  continueth  to  rot 
The  Body  of  FRANCIS  CHARTRES, 
Who  with  an  inflexible  Constancy, 
And  inimitable  Uniformity  of  Life, 
Persisted, 
In  fpite  of  Age  and  Infirmities, 
In  the  Praftice  of  every  Human  Vice, 
Excepting  Prodigality  and  Hypocrisy  : 
His  infatiable  Avarice  exempted  him  from  the  firft,- 
His  matchlefs  Impudence  from  the  fecond. 
Nor  was  he  more  fingular 
In  the  undeviating  Prav'ity  of  his  Manners ^ 
Than  fuccefsful 
In  Accumulating  Wealth  : 
For,  without  Trade  or  Profession, 
Without  Trust  of  Public  Money, 
And  without  Bribe-worthy  Service, 
He  acquired,  or  more  properly  created, 
A  Ministerial  Estate. 
He  was  the  only  Perfon  of  his  Time 
Who  could  CHEAT  without  the  Mafk  of  HonestV 
Retain  his  Primasval  Meanness 
When  poflelFed  of  Ten  Thousand  a-year; 
And  having  daily  deferved  the  Gibbet  for  what  he  d%d^.^ 
Was  at  iaft  condemn 'd  to  it  for  what  he  could  not  do. 
Oh  indignant  reader ! 
Think  not  his  Life  ufelefs  to  Mankind  ; 
Providence  conniv'd  at  his  execrable  defigns, 
To  give  to  After-ages 
A  confpicuous  Proof  and  Example 
Of  how  fmall  Eftimation  is  Exorbitant  Wealth 
In  the  Sight  of  GOD, 
By  His  beftowing  it  on  the  moft  Unworthy  of  all 
Mortals. 

We  fhall  conclude  this  fpecics  of  poetry  with  a  droll 
and  fatirical  epitaph  written  by  Mr  Pope,  which  we 
tranfcribed  from  a  monument  in  Lord  Cobham's  gardens 
at  Stow  in  Buekinghamfhire. 

To  the  Memory 

of  . 
Signior  Fido, 
An  Italian  of  good  extraftion  ; 
Who  came  into  En^landy 
Not  to  bite  us,  like  moft  of  his  Countrymen,  • 
But  to  gain  an  honeft  Livelihood. 
He  hunted  not  after  Fame, 
Yet  acquired  it ; 
Regardlefs  of  the  Praife  of  his  Friends, 
But  moft  fenfible  of  their  Love, 
Though  he  liv'd  amongft  the  Great, 
He  neither  learnt  nor  flatter'd  any  Vice. 
He  was  no  Bigot, 
Though  he  doubted  of  none  of  the  39  Articles.' 
And,  if  to  follow  Nature, 
And  to  refpeft  the  laws  of  Society, 
Be  Philofophy, 
He  was  a  perfect  Philofopher, 
A  faithful  Friend, 
An  agreeable  Companion, 

I  A- 
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A  lovuig  Hufband, 
.DifUiiguIfli'd  by  a  numerous  oflfspring, 
Ail  which  he  liv'd  to  fee  take  gopd  Courfes, 

In  his  old  Age  he  retired 
To  the  houfe  cJ^a  Clergyman  in  the  country, 
Where  he  hnifhed  his  earthly  Race, 
And  died  an  Honour  and  an  Example  to  the  whole  Species. 


11  y. 

R^adgr, 

This  Stone  Is  guiltkra  of  FUttery  j 
For  he^  to  whorn  it  is  infsrib'fi 
Was  not  a  Man> 
But  a 
Gre-hound. 


Pan  Jl 
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this  fubjeft  It  Is  meant  to  confine  our  Inquiry  to 
Latin  or  Greek  hexameters,  and  to  French  and 
Englifli  heroic  verfe ;  as  the  obfervatlons  we  (liaJl  have 
occafion  to  make,  may,  with  proper  variations,  .be  eafily 
transferred  to  the  compofitlon  of  other  forts  of  verfe. 

Before  entering  upon  particulars,  it  muft  be  premifed 
in  general,  that  to  verfe  of  eveiy  kind  five  things  are  of 
importance,  ift,  The  number  of  fyllables  that  compofe 
a  line.  2d,  The  difF^rent  lengths  of  fyllables,  I.  e.  tlie 
difference  of  time  taken  in  pronouncing.  3d,  Tlie 
arrangement  of  thefe  fyllables  combined  in  words. 
4th,  The  paufes  or  Hops  In  pronouncing.  5th,  Pro- 
nouncing fyllables  in  a  high  or  a  low  tone.  The  three 
firft  mentioned  are  obvloufly  eflential  to  verfe :  if  any 
of  them  be  wanting,  there  cannot  be  that  higher  degree 
of  melody  which  diftinguifl^eth  verfe  from  profe.  To 
give  a  juft  notion  of  the  f'ourth,  it  muft  be  obferved, 
that  paufes  are  neceffary  for  three  different  purpofes : 
one,  to  feparate  periods,  and  members  of  the  fame  period, 
of  paufes  according  to  the  fenfe  :  another,  to  improve  the  melody 
of  verfe  :  and  the  lafl,  to  afford  opportunity  for  drawing 
breath  In  reading.  A  paufe  of  the  firfl  kind  is  variable, 
being  long  or  (hoit,  frequent  or  lefs  frequent,  as  the 
fenfe  requires.  A  paufe  of  the  fecond  kind,  being  de- 
termined by  the  melody,  Is  in  no  degree  arbitrary.  The 
lail  fort  is  In  a  meafure  arbitrary,  depending  on  the 
reader's  command  of  breath.  But  as  one  cannot  read 
with  grace,  unlefs,  for  drawing  breath,  opportunity  be 
taken  of  a  paufe  in  the  fenfe  or  in  the  mdudy,  this  paufe 
ought  never  to  be  dilHnguifhed  from  the  others ;  and 
for  that  reafon  fhall  be  laid  afide.  With  refpeft  then  to 
the  paufes  of  fenfe  and  of  melody,  it  may  be  affirmed 
without  hefitation,  that  their  coincidence  in  verfb  is  a 
capital  beauty  :  but  as  it  cannot  be  expefted,  in  a  long 
work  efpecially,  that  every  line  fhoiJd  be  fo  perfeft  ;  we 
fliall  afterward  have  occafion  to  fee,  that,  unlefs  the 
reader  be  uncommonly  fl<ilful,  the  paufe  neceffary  for  the 
fenfe  mufl  often,  in  fome  degree,  be  facrificed  to  the  verfe- 
paufe,  and  the  latter  fometimes  to  the  former. 

The  pronouncing  fyllables  In  a  high  or  low  tone  con- 
tributes alfo  to  melody.  In  reading,  whether  verfe  or 
profe,  a  certain  tone  is  afTumed,  which  may  be  called  the 
icy-note  J  and  in  that  tone  the  bulk  of  the  words  are 
founded.  Sometimes  to  humour  the  fenfe,  and  fome- 
times the  melody,  a  particular  fyllable  is  founded  in  a 
higher  tone,  and  this  is  termed  accenting  a  fyllable,  or 
gracing  it  with  an  accent.  Oppofed  to  the  accent  is  the 
cadence,  which,  however,  being  entirely  regulated  by 
the  fenfe,  hath  no  peculiar  relation  to  verfe.  The  ca- 
dence Is  a  falling  of  the  voice  below  the  key-note  at  the 
clofe  of  every  period  ;  and  fo  little  is  it  effential  to  verfe, 
( !iat  in  correal  reading  the  final  fyllable  of  every  line  is 
.!/:cented,  that  fyllable  only  excepted  which  clofes  the 
;  ' :  iod,  where  Uie  fenfe  requires  a  cadence. 


Though  the  five  requlfites  above  mentioned  enter  the 
compofitlon  of  every  fpecies  of  verfe,  they  are  however 
governed  by  different  rules,  peculiar  to  each  fpecies. 
Upoa  quantity  only,  one  general  obfervation  may  be 
premifed,  becaufe  It  Is  applicable  to  every  fpecies  of  verfe. 
That  fyllables,  with  refpeft  to  the  time  taken  in  pro- 
nouncing, are  long  or  fhort ;  two  fhort  fyllables,  with 
refpe£t  to  time,  being  precifely  equal  to  a  long  one. 
Thefe  two  lengths  are  effential  to  verfe  of  all  kinds ; 
and  to  no  verfe,  it  is  believed,  is  a  greater  variety  of  time 
neceffary  in  pronouncing  fyllables.  The  voice  indeed  is 
frequently  made  to  reft  longer  than  ufual  upon  a  word 
that  bears  an  important  fignillcation  ;  but  this  is  done  to 
humour  the  fenfe,  and  is  not  neceffary  for  melody.  A 
thing  not  more  neceffaiy  for  melody  occurs  with  refpeft 
to  accenting,  fimilar  to  that  now  mentioned :  A  word 
fignifying  any  thing  humble,  low,  or  deje£led.  Is  natu- 
raUy,  in  profe  as  well  as  in  verfe,  pronounced  in  a  tone 
below  the  key-note. 

We  are  now  fufficiently  prepared  for  particulars  ;  be- 
ginning with  Latin  or  Greek  hexameter,  which  are  the 
fame.  The  obfervatlons  upon  this  fpecies  of  verfe  will 
come  under  the  four  following  heads  ;  number,  arrange- 
ment, paufe,  and  accent ;  for  as  to  quantity,  what  is 
obferved  above  may  fuf&ce. 

I.  HEXAMETER  Lines,  as  to  time,  are  all  ofHexan 
the  fame  length ;  being  equivalent  to  the  time  taken  in  verfes 
pronouncing  twelve  long  fyllables  or  twenty-four  fhort.  ^'^^ 
An  hexameter  line  may  confift  of  feventeen  fyllables 
and  when  regular  and  not  fpondaic  it  never  has  fewer  fift,  of 
than  thirteen :  whence  It  follows,  that  where  the  fyl-fect. 
lablcs  are  many,  the  plurality  mufl  be  fhort ;  where  few, 
the  pluraUty  muft  be  long. 

This  line  is  fufceptible  of  much  variety  as  to  the  fuc- 
ceffion  of  long  and  fhort  fyllables.  It  Is,  however,  fub- 
je6lcd  to  laws  that  confine  its  variety  within  certain 
limits :  and  for  afcertalning  thefe  limits,  grammarians 
have  invented  a  rule  by  daAyles  and  fpondees,  which 
they  denominate  feet. 

Among  the  ancient  Greeks  and  Romans,  thefe  feet 
regulated  the  pronunciation,  which  they  are  far  from 
doing  among  us  ;  of  which  the  reafon  will  be  difcovered 
from  the  explanation  that  we  fliall  give  of  the  Englifh 
accent.  We  fhall  at  prefent  content  ourfclves  with, 
pointing  out  the  difference  between  our  pronunciation 
and  that  of  the  Romans  In  the  firft  line  of  Virgil'g 
eclogues,  where  It  is  fcarcely  credible  how  much  we 
pervert  the  quantity. 

TIt'yre  tu  pat'ulae  rec'ubans  fub  teg'mlne  fagi. 

It  win  be  acknowledged  by  every  reader  who  has  an  ear, 
that  we  have  placed  the  accentual  marks  upon  every 
fyllable,  and  the  letter  of  every  fyllable,  that  «n  Eng- 
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ca  llrtiman  marks  with  the  tSlus  of  his  voice  when  he  recites 
'•  the  line.  But,  as  will  be  feen  prefently,  a  fyllable 
which  is  pronounced  with  the  ftrefs  of  the  voice  upon 
a  confonant  is  uttered  in  the  Hiortefl  tim£  poflible. 
Hence  it  follows,  that  in  this  verfe,  as  recited  by  us, 
there  are  but  two  long  fyllables,  tii  and  fd  ;  though  it 
is  certain,  that,  as  recited  by  a  Roman,  it  contained  no 
fewer  than  eight  long  fyllables. 

Tityre  |  tu  patujlae  rccuibans  fub  [  tegmine  |  fag7. 

But  though  to  pronounce  it  in  this  manner  with  the 
voice  dwelling  on  the  vowel  of  each  long  fyllable  would 
undoubtedly  be  correft,  and  preferve  the  true  movement 
of  the  yerfe,  yet  to  an  Enghfh  ear,  prejudiced  in  behalf 
of  a  different  movement,  it  founds  fo  very  uncouth, 
that  Lord  Karnes  has  pronounced  the  true,  feet  of  the 
Greek  and  Roman  verfes  extremely  artificial  and  com- 
plex ;  and  has  fubftituted  in  their  Head  the  following 
rules,  which  he  thinks  more  funple  and  of  more  eafy 
appHcation.  ift,  The  line  muft  always  commence  with 
a  long  fyllable,  and  clofe  with  two  long  preceded  by 
two  fhort.  2d,  More  than  two  fhort  can  never  be  found 
together,  nor  fewer  than  two.  And,  3d,  Two  long 
fyllables  which  have  been  preceded  by  two  fhort  cannot 
alfo  be  followed  by  two  fhort.  Thele  few  rules  fulfil 
all  the  conditions  of  a  hexameter  line  with  relation  to 
order  or  arrangement.  For  thefe  again  a  fingle  rule 
may  be  fubftituted,  which  has  alfo  the  advantage  of  re- 
f  gulating  more  affirmatively  the  conilruaion  of  every 
■n.  part.  ^  To  put  this  rule  into  words  with  perfpicuity,  a 
••  hint  is  taken  from  the  twelve  long  fyllables  that  com- 
pofe  an  hexameter  line,  to  divide  it  into  twelve  equal  parts 
or  portions,  being  each  of  them  one  long  fyllable  or  two 
fhort.  The  rule  then  is  :  "  The  ifl,  3d,  5th,  7th,  9th, 
lith,  and  12th  portions,  mufl  each  of  them  be  one 
long  fyllable;  the  loth  mufl  always  be  two  fhort  fyl- 
lables ;  the  2d,  4th,  6th,  and  8th,  may  either  be  one 
long  or  two  fliort."  Or  to  exprefs  the  thing  ftill  more 
fhortly,  "  The  2d,  4th,  6th,  and  8th  portions  may  be 
'  one  long  fyllable  or  two  fhort;  the  loth  mufl  be  two 
fhort  fyllables  ;  all  the  refl  mufl  confifl  each  of  one  long 
fyllable.  "  This  fulfils  all  the  conditions  of  an  hexame- 
ter line,  and  comprehends  all  the  combinations  of  da6lyles 
and  fpondees  that  this  line  admits. 

Next  in  order  comes  the  paufe.   At  the  end  of  every 
hexameter  line,  every  one  mufl  be  fenfible  of  a  complete 
clofe  or  full  paufe  ;  the  caufc  of  which  follows.  The 
two  long  fyllables  preceded  by  two  fhort,  which  always 
and  clofe  an  hexameter  line,  are  a  fine  preparation  for  a 
paufe  :  for  long  fyllables,  or  fyllables  pronounced  flow, 
refembling  a  flow  and  languid  motion  tending  to  refl, 
naturally  incline  the  mind  to  refl,  or,  which  is  the  fame' 
to  paufe  ;  and  to  this  inclination  the  two  preceding  fhort 
fyllables  contribute,  which,  by  contrail,  make  the  flow 
pronunciation  <;£  the  final  fyllables  the  more  confpicuous. 
Befide  this  complete  clofe  or  full  paufe  at  the  end,  others 
are  alfo  requifite  for  the  fake  of  melody  ;  of  which  two 
are  clearly  difcoverable,  and  perhaps  there  may  be  more. 
"The  longeft  and  mofl  remarkable  fucceeds  the  5th  por- 
tion :  the  other,  which,  being  fhorter  and  more  faint, 
may  be  called  the  femipaufe,  fucceeds  the  8th  portion. 
So  finking  is  the  paufe  firfl  mentioned,  as  to  be  diflin- 
guiflied  even  by  the  rudefl  ear  :  the  monkifli  rhymes 
*£e  evidently  built,  upon  it;  in  which^  by  an  invariable - 


rule,  the  final  word  always  chimes  with  that  which  Verfifica- 
immediately  precedes  the  paufe  : 

De  planftu  cudo  |I  metrum  cum  carmine  nudo 
Mingere  cum  bumbis  t|  res  eft  faluberrima  lumbis. 

The  difference  of  time  in  the  paufe  and  femipaufe 
occafions  another  difFerence  not  lefs  remarkable ;  that 
it  is  lawful  to  divide  a  word  by  a  feraipaufe,  but  never 
by  a  paufe,  the  bad  effea  of  which  is  fenfibly  felt  in  the 
following  examples  ; 

Effufus  labor,  at||que  inniitis  ruptaTyrannI 
Again  : 

Obfervans  nido  iml|  plumes  detraxit ;  at  iUa 
Again  : 

Loricam  qttam  Dejlmoleo  detraxerat  ipfe 

The  dividing  a  word  by  a  femipaufe  has  not  the  fame 
bad  effeft :  ^ 

Jamque  pedem  referens  |t  cafus  e|vaferat  omnes. 
Again  : 

Qualis  populea  \\  moerens  Philolmela  fub  umbra 
Again  : 

Ludere  que  vellem  []  calamo  per|mifit  agrefli. 

Lines,  however,  where  words  are  left  entire,  without 
being  divided  even  by  a  femipaufe,  run  by  that  means 
much  the  more  fweetly. 

Nec  gemere  aerea  ||  ceffabit  |  turtUr  ab  ulmo. 
Again  : 

Quadrupedante  putrem  [[ fonitu  quatit  j  ungula campura. 
Again : 

Eurydicen  toto  ||  referebant  |  flumine  ripse. 

The  reafou  of  thefe  obfervations  will  be  evident  upor^- 
the  flighteft  refleftion.  Between  things  fo  intimately 
connedled  in  reading  aloud  as  are  fenfe  and  found,  every 
degree  of  difcord  is  unpleafant :  and  for  that  reafon  it 
is  a  matter  of  importance  to  make-  the  mufical  paufes 
coincide  as  much  as  poffible  with  thofe  of  fenfe  ;  which 
is  requifite  more  elpecially  with  refped  to  the  paufe,  a 
deviation  from  the  rule  being  lefs  remarkable  in  a  femi- 
paufe. Confidering  the  matter  as  to  melody  folely,  it 
is  indifferent  whether  the  paufes  be  at  the  end  of  words 
or  in  the  middle  ;  but  when  we  carry  the  fenfe  along, 
it  is  difagreeable  to  find  a  word  fplit  into  two  by  a  paufe, 
as  if  there  were  really  two  words :  and  though  the  dif- 
agreeablenefs  here  be  conne6led  with  the  fenfe  only,  it 
is  by  an  eafy  tranfition  of  perceptions  transferred  to  the 
found  ; .  by  which  means  we  conceive  a  hne  to  be  harfli 
and  grating  to  the  ear,  when  in  reality,  it  is  only  fo  to 
the  underflanding. 

To  the  rule  that  fixes  the  paufe  after  the  5th  portion 
there  is  one  exception  and  no  more.  -  If  the  fyllable 
fucceeding  the  5th  portion  be- fhort,  the  paufe  is  fome- 
times  poflponed  to  it : 

Pupillis  quos  dura  ![  premit  cuflodia  matrum 
Again : 

In  teiras  oppreffa  |j  gravi  fub  religione- 
Again  : 

Et.  quorum  pars  magna  j|  fui ;  quis  talia  fando 

This  contributes  to  diverfify  the  melody  ;  and,  where  the 
words  are  fmooth  and  hquid,  is  not  uugraceful ;  ■  as  in- 
the  following  examples : 

Formofara 


Scnfe. 


«  Poei. 
cup.  iS- 


tious  (-n 
accent. 
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Formofam  refonare  ||  doces  Amaryllida  fylvas 
Again  : 

Agricolas,  quibus  ipfa  ||  procul  difcordibus  armis 

If  this  paufe,  placed  as  aforefaid  after  the  {hort  fyl- 
lable,  happen  alfo  to  divide  a  v\  ord,  the  melody  by  thefe 
circumftauces  is  totally  annihilated.  Witnefs  the  fol- 
lowing line  of  Ennius,  which  is  plain  profe  : 

Romae  moenia  terrul|  tt  impiger]  Hannibal  armis. 

Hitherto  the  arrangement  of  the  long  and  fhort  fyl- 
lables  of  an  hexameter  line  and  its  different  paufes  have 
been  confide  red  with  refpe£l  to  melody  :  but  to  have  a 
juft  notion  of  hexameter  verfe,  thefe  particulars  mult  alfo 
be  confidered  with  refpeft  to  fenfe.    There  Is  not  per- 
haps in  any  other  fort  of  verfe  fuch  latitude  In  the  long 
and  fhort  fyllables  ;   a  circumftance  that  contributes 
greatly  to  that  richnefs  of  melody  which  is  remarkable 
in  hexameter  verfe,  and  which  made  Arlftotle  pronounce 
that  an  epic  poem  in  any  other  verfe  would  not  fucceed*. 
One  defeft,  however,  mufl  not  he  diflembled,  that  the 
fame  means  which  contribute  to  the  richnefs  of  the  me- 
lody render  it  lefs  fit  than  fcveral  other  forts  for  a  nar- 
rative poem.  There  cannot  be  a  more  artful  contrivance, 
as  above  obferved,  than  to  clofe  an  hexameter  line  with 
two  long  fyllables  preceded  by  two  fhort  :  but  unhap- 
pily'this  conftruftlon  proves  a  great  embarraffment  to 
the  fenfe  ;  which  will  thus  be  evident.    As  In  general 
there  ought  to  be  a  flrlft  concordance  between  the 
thought  and  the  words  in  which  it  Is  dreffed ;  fo.  In 
particular,  every  clofe  In  the  fenfe  ought  to  be  accom- 
panied with  a  clofe  in  the  found.    In  profe  this  law 
may  be  ftriftly  obferved,  hut  in  verfe  the  fame  flrlftnefs 
would  occaiion  Infuperable  difficulties.    Willing  to  fa- 
crifice  to  the  melody  of  verfe  fome  fhare  of  the  concord- 
ance between  thought  and  exprelTion,  we  freely  excufe 
the  feparatlon  of  the  mufical  paufe  from  that  of  the  fenfe 
during  the  courfe  of  a  line  ;  but  the  clofe  of  an  hexa- 
meter line  Is  too  confpicuous  to  admit  this  liberty.:  for 
which  reafon  there  ought  always  to  be  fome  paufe  in 
the  fenfe  at  the  end  of  every  hexameter  line,  were  It 
but  fuch  a  paufe  as  is  marked  by  a  comma  ;  and  for  the 
fame  reafon  there  ought  never  to  be  a  full  clofe  in  the 
fenfe  but  at  the  end  of  a  line,  becaufe  there  the  melody 
Is  clofed.    An  hexameter  hne,  to  preferve  its  melody, 
cannot  well  admit  any  great  relaxation;  and  yet,  in  a 
narrative  poem,  it  is  extremely  difficult  to  adhere  flrlttly 
to  the  rule  even  with  thefe  Indulgences.    Virgil,  the 
chief  of  poets  for  verfificatlon,  is  forced  often  to  end  a 
line  without  any  clofe  In  the  fenfe,  and  as  often  to  clofe 
the  fenfe  during  the  running  of  a  line  ;  though  a  clofe 
in  the  melody  during  the  movement  of  the  thought,  or 
a  clofe  In  the  thought  during  the  movement  of  the  me- 
lody, cannot  be  agreeable. 

The  accent,  to  which  we  proceed,  is  not  lefs  eflentlal 
the  than  the  other  circumftances  above  handled.    By  a  good 
ear  it  will  be  difcerned,  that  in  every  line  there  is  one 
'  fy liable  diftirguifliable  from  the  refl  by  a  capital  accent : 
That  fyllable,  being  the  feventh  portion,  is  invariably 
long 

Ncc  bene  promerltis  ]]  capltur  nec  |  tangitur  Ira 
A  gain  : 

'Non  fibi  fed  toto  ||  genltum  fe  ]  credere  mundo 
A  gain  : 

Quails  fpelunca  ||  fubito  comimota  columba 
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In  thefe  examples  the  accent  Is  laid  upon  tl\e  kfl  fyl-  Vetfifi 
lable  of  a  word  ;  which  is  favourable  to  the  melody  in 
the  following  refpeA,  that  the  paufe,  which  for  the  fake 
of  reading  diftinftly  mufl  follow  every  word,  gives  op- 
portunity to  prolong  the  accent.  And  for  that  reafon, 
a  line  thus  accented  has  a  more  fplrited  air  than  when 
the  accent  is  placed  on  any  other  fyllable.  Compare 
the  foregoing  lines  with  the  following. 

Alba  neque  Affyrio  ]|  fucatur  j  lana  veneno 
Again  : 

Pandltur  interea  1|  domus  6mnipo[tentIs  OlympI 
Again  : 

OUi  fedato  |1  refpondit  |  corde  Latlnus. 

In  lines  where  the  paufe  comes  after  the  fhort  fyllable 
fucceeding  the  5th  portion,  the  accent  is  difplaced,  and 
rendered  lefs  fenfible  :  It  feems  to  be  fplit  Into  two,  and 
to  be  laid  partly  on  the  5  th  portion,  and  partly  on  the 
7th,  its  ufual  place  ;  as  In 

Nuda  genu,  nodoque  ||  fmus  coljlefta  fluentes. 
Again  : 

Formofam  refonare  ||  doces  Amarjyllida  fylvas. 

Bcfide  this  capital  accent,  flighter  accents  are  laid 
.  upon  other  portions  ;  particularly  upon  the  4th,  unlcfi 
where  It  confilts  of  two  fhort  fyllables  ;  upon  the  9th, 
which  is  always  a  long  fyllable;  and  upon  the  iith, 
where  the  line  concludes  with  a  monofyllable.  Such 
conclulion,  by  tlie  by,  Impairs  the  melody,  and  for  that 
reafon  is  not  to  be  Indulged  unlefs  where  it  is  exprcffive 
of  the  fenfe.  1  he  following  lines  are  marked  with  all 
the  accents. 

Ludere  qu£e  vellem  calamo  pemiifit  agrcfli 
Again  : 

Et  durse  quercus  fudabunt  rofclda  mella 
Again ,: 

Parturiunt  montes,  nafcctur  ridiculus  mus- 

Refleftlng  upon  the  melody  of  hexameter  verfe,  we  Orde 
find,  that  order  or  arrangement  doth  not  conflltute  the''"^^" 
whole  of  it .:  for  when  we  compare  different  lines,  equally 
regular  as  to  the  fuccefQon  of  long  and  fhort  fyllables,  i^^^q, 
the  melody  is  found  in  very  different  degrees  of  per- who 
feftion  ;  which  is  not  occafioned  by  any  particular  com-  '""^V 
bination  of  daftyles  and  fpondees,  or  of  long  and  fliort  ^^^j' 
fyllables,  becaufe  we  find  lines  where  daftyles  prevail, 
and  lines  where  fpondees  prevail,  equally  melodious.  Of 
the  former  take  the  following  Inflance  : 

^neadum  genltrix  hominum  divumque  voluptas. 
Of  the  latter  : 

MoUi  paulatim  flavefcet  campus  arifla. 

What  can  be  more  different  as  to  melody  than  the  two 
following  lines,  which,  however,  as  to  the  fucceflfion  of 
long  and  fhort  fyllables,  are  conftrufted  -precifely  in  the 
fame  manner  ? 


Hi 


or. 


Spend.      Dadl  .       Spnr  d.  .Spoii'l.    Da<5t.  Spond. 
Ad  talos  flola  dimiffa  et  circuradata  pidla. 

Spend.    Dad.       Spoi-d.  S.^oiid.    Dad.  S,.oud. 
Placatumque  nitct  diflFufo  lumine  ccelum.  Lucret. 

In  the  former,  the  paufe  falls  in  the  middle -of  a  word, 
which  Is  a  great  blemifn,  and  the  accent  is  diflurbed  by 
a  harfh  elifion.of  the  vo\\  cl  a  upon  the  particle  et.  In 
the  latter,  the  paufes  and  the  accent  are  all  of  them 

dlftindt 
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I-  dlilin^t  an3  fuU :  there  Is  no  elifiont  aftd  the  words 
are  more  liquid  and  founding.  In  thefe  particulars 
confifts  the  beauty  of  an  hexartleter  line  with  refpeft  to 
melody ;  and  by  negle(9:ing  thefe,  many  lines  in  the 
fatires  and  epiftlcs  ot"  Hoface  are  lefs  agreeable  than 
plain  profe  ;  for  they  are  neither  Ae  dnc  nor  the  other 
in  perfeftion.  t'o  draw  melody  from  thefe  lines,  they 
muft  be  pronounced  without  relation  to  ttle  fenfe  t  it 
mull  not  be  regarded  that  words  are  divided  by  paufes, 
nor  that  hai^  eUfions  are  multiplied.  To  add  to  the 
account,  profaic  low-founding  words  are  introduced ; 
and,  which  is  ftill  worfe,  accents  are  laid  on  them.  Of 
fuch  fauky^idei  take  the  following  inllancesw 

Candida  reftaqne  fit,  raUnda  haftenUs  fit  neque  longa. 

Jupiter  CKclamat  fimul  atque  audirit ;  at  in  fe 

Cuftodes,  lefticaj  cinifloncs>  parafita* 

Optijnus  eft  modulator,  ut  Alfenus  Vafer  omni 

i      Nunc  illud  tantum  quaerclftn,  mefitone  tibi  fit. 

(Thefe  obfervations  on  paufes  and  fenil-pailfes,  and  on 
^e  ftrufture  of  an  hexameter  line,  are  doubtlefs  inge- 
nious ;  but  it  is  by  rfo  means  certain  that  a  ^nSt  at- 
tention to  them  would  afllft  any  man  in  the  writing  of 
fuch  veifes  as  would  have  been  pleafing  to  a  Roman  ear. 
Many  of  his  Lorddiip's  rules  have  no  other  foundation 
than  what  reits  on  ouf  improper  mode  of  accenting  La- 
tin words  ;  which  to  Virgil  or  Lucretius  would  pro- 
t)ably  have  been  as  offenfive  as  the  Scotch  accent  is  to  a 
native  of  Middlefe'x. 

IL  Next  in  order  comes  English  heroic  vfiR'sfe  J 
wiiich  fhali  be  exartiined  under  the  heads  of  number,  ac- 
(ent,  quarit'ttyy.  movemen!,  and  panfe,  Thefe  hive  been 
treated  in  fo  clear  and  malterly  a  manner  by  Sheridan 
in  his  .\rt  of  Reading,  that  we  fh&ll  have  little  more 
to  do  than  abridge  his  doftrine,  and  point  out  the  few 
inftanees  in  which  attachment  to  a  fyftem  and  partiality 
^o  his  native  tongue  feem  to  have  betrayed  him  into 
errdr,  or  at  leaft  made  him  carry  to  an  extrenie  what  is 
jult  only  when  ufed  with  moderation. 

**  Numbers,  in  the  ftrifl  fenfe  of  the  word*,  whether 
with  regard  to  poetry  of  mufic,  confift  in  certain  im- 
prefiions  made  on  the  'ear  at  ftated  and  regular  diftances. 
The  loweu  fpccies  of  numbers  \t  a  douhk  ftroke  of  the 
fame  note  or  found,  repeated  a  certain  number  of  times, 
at  equal  diftances.    The  repetitien  of  the  hmc  /mgie 
note  in  a  continued  feries,  and  exaftly  at  equal  diftances, 
like  the  tickling  of  a  clock,  has  in  it  nothing  numerous; 
l)Ut  the  fame  note,  tivice  ftruck  a  Certain  number  of 
times,  with  a  paufe  between  each  repetition  of  double 
the  time  of  that  between  the  Jlrokesy  is  numerous.  The 
reafon  is,  that  the  pleafure  arifing  from  numbersy  con- 
lifts  in  the  obfervation  of  proportion  ;  now  the  repeti- 
fion  of  the  fame  note,  in  exaftly  tht:  fame  interva/s,  will 
admit  of  no  proportion.  But  the  fame  note  t<wice  llruck, 
Vith  the  pa-;.ife  of  one  betuten  the  two  ftrokes,  and  re- 
peated again  at  the  diflance  of  a  paufe  equal  to  ^^uoy 
idmits  of  the  proportional  meafurement  in  the  paufes  of 
two  to  one,  to  which  time  can  be  beaten,  and  is  the  low^- 
and  fimpleft  fpecies  of  numbers.    It  may  be  exem- 
plified on  the'drum,  as  tu  m-tu'm— tu"m-tu 'm~tu'm-tu'm, 
&c. 

'*  The  next  pfogreflion  of  numbers  is,  when  the  fa!me 
tjote  is  repeated,  but  in  fuch  a  way  a.s  that  one  mak€s  a 
Vol.  XV.  Parti. 
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more  fenfible  imprefllon  oh  the  ear  t?aan  the  other,  hf  Vcrfifica- 
being  more  forcibly  ftruck^  and  therefore  having  a  great-  ^ 
er  degree  ofloudnefs;  as  tt-tu'm--tr-t'u'm  ;  or,  tuHi4t  ' 
—tu'm-ti :  or  when  two  weak  notes  precede  a  more 
forcible  one,  as  ti-ti-tu'm~ti-ti-tu'm ;  or  when  the 
weak  notes  follow  the  forcible  one,  tu  m-ti-ti-tu'm- 
ti-ti. 

**  In  the  firft  and  loweft  fpecies  of  numbers  which 
we  have  mentioned,  as  the  notes  are  Cxaftly  the  fame 
in  every  refpecl,  there  can  be  no  proportion  obfcrvci 
but  in  the  time  of  the  paufes.  In  the  fecoad,  which 
rifes  in  a  degree  juft  aboVe  the  other,  though  the  notes 
are  ftill  the  fame,  yet  there  is  a  diverfity  to  be  obferred 
in  their  refpeftive  loudneffi  and  foftnefs,  and  therefore  a 
meafurable  proportion  of  the  quantity  of  found,  in 
them  we  muft  likewife  take  into  confideration  the  order 
ef  the  notes,  whether  they  proceed  from  ftrong  to  weak, 
or  from  weslk  to  ftrong  j  for  this  diverfity  of  order  oc- 
cafions  a  great  diference  in  the  impreffions  made  upon 
the  ear,  and  in  the  effefts  produced  upon  the  mind. 
To  exprefs  the  diverfity  of  order  in  the  notes  in  all  its 
feveral  kinds,  the  common  term  movement  may  be  ufed, 
as  the  term  mea  fure  will  properly  enough  exprefs  the  dif- 
ferent proportiorts  of  time  both  m  the  paufes  and  in  the 
notes." 

For  it  is  to  he  obferved,  that  all  notes  are  not  of  th6 
fame  length  or  on  the  fame  key.  In  poetry,  as  well  as 
in  mufic,  notes  may  be  high  or  low,  flat  or  (harp  ;  and 
fome  of  them  may  be  prolonged  dt  pleafure.  "  Poetic 
fiumbers  are  indeed  founded  upon  the  very  fame  prin« 
ciples  with  thofe  of  the  mufical  kind,  and  are  governed 
by  fimilar  laws  (fee  Music).  Proportion  and  order  are 
the  fources  of  the  pleafure  which  we  receive  from  both; 
ti'nd  the  beauty  of  each  depends  upon  a  due  obfervation 
of  the  laws  of  meafure  and  movement.  The  effenticd 
difference  between  them  is,  that  J;he  matter  of  the  one 
is  articulate,  that  of  the  other  inarticulate  founds  :  but 
fyllables  in  the  one  correlpond  to  notes  in  the  other  j 
poetic  feet  to  mufical  bars ;  and  verfes  to  ftrains ;  i« 
a  word,  they  have  all  like  propertiesj  and  are  governed 
by  laws  of  the  fame  kindj, 

"  From  what  has  been  faid,  it  is  evident,  that  t:ie 
ejence  of  numbers  confifta  in  certain  imprelRons  made  on 
the  mind  tlirough  the  ear  at  ftited  and  regular  diftances 
of  time,  with  an  obfervation  of  a  relative  proportion  in 
thofe  diftances  ;  and  that  the  other  circumftances  of 
long  Or  Ihort  in  fyllables,  or  diverfity  of  notes  in  utter- 
ing them,  are  mt  e/tentials  but  only  accidents  of  poetic 
numbers.  Should  this  be  queftiortcd,  the  objedor  might 
be  filenced  by  having  the  experiment  tried  on  a  drum, 
on  which,  although  it  is  incapable  of  producing  long 
Or  fiiort,  high  or  low  notes,  there  is  no  kind  of  metre 
which  may  not  be  beat.    That,  therefore,  which  regu- 
lates the  feries  and  movement  of  the  impreflions  given 
to  the  ear  by  the  recitation  of  an  Englifh  verfe,  muft, 
when  properly  difpofed,  conftitute  the  effence  of  Eng- 
lifh poetic  numbers  ;  but  it  is  the  accent  which  parti- 
cularly impreffes  tht  found  of  cert^^in  fyllables  or  letter* 
upon  the  ear ;  for  in  every  word  there  is  a  fyllable  or 
letter  accented.    Tlie  neceflity  and  ufe  of  the  accent* 
as  well  in  profe  as  in  verfe,  we  fhall  therefore  proceed 
to  explain. 

"  ns  words  may  be  formed  of  various  numbers  of 
fyllable:^  from  one  up  to  eight  or  nine*,  it  was  necef-  *  Arte/ 
faiy  that  there  ftiould  be  fome  peculiar  mark  to  diftin-  R^aJingt 
Kk  guifh^''^''' 
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Verfifica-  gnifli  words  from  disjointed  fyllables,  otherwife  fpeech 
would  be  nothing  but  a  continued  fucceflion  of  fyllables 
"""^"^  conveying  no  ideass    This  diftin&ion  of  one  word  from 
another  might  be  made  by  a  perceptible  paufe  at  the 
end  of  each  in  fpeaking,  analagous  to  the  diitance  made 
between  them  in  writing  and  in  printing.    Bat  thefe 
paufes  would  make  difcourfe  difguftingly  tedious  j,  and 
ithough  they  might  render  wprds  fufficiently  diftinft, 
they  would  make  the  meaning  of  fentences  extremely 
.confufed.  Words  might  alfo  be  diftinguifhed  from  each 
other,  and  from  a  coUeftion  of  detached  fyllables,  by  an 
elevation  or  deprcjjion  of  the  voice  upon  one  fyllable  of 
each  word  ;  and  this,  as  is  well  known  to,  the  learned, 
-was  the  praftice  of  the  Greeks  and  Romans.    But  the 
jEnglifti  tongue  has  for  this  purpofe  adopted  a  mark  of 
the  eafieft  and  fimpkft  kmd,  which  is  called  accent.  By 
accent  is  meant,  a  certain  ftrefs  of  the  voice,  upoit  a 
•particular  letter  of  a  fyllable,  which  diftinguifties  it  from 
the  reft, -and. at  the  fame  time  diftinguiflies  the  fyllable 
-itfelf  to  which  it  belongs  from;  the  other  fyllables  which 
compofe  the -  word.    Thus,  in  the  word  hab'  ';ty  the  ac- 
cent upon  the  h  diftinguifties  that  letter  from  the  others, 
and  the  firft  fyllable  from  the  laft  ;  add  more  fyllables 
-to-  it,  and  it  will  ftill  do  the  fame,  as  hab'itulle.  In 
the  word  accept,  the  p  is  the  diftinguiftied  letter,  and 
■the  fyllable  which,  contains  it  the  diftinguifhed  fyllable; 
but  if  we  add  more  fyllables  to  it,  as  in  the  word 
ceptable,  the  feat  of  the  accent  is  changed  to  the  firft 
fyUable,  of  which  f  is  the  diftinguiftied  letter.  Every 
word  in  our  language  of  more  fyllables  than  one  has 
one  of  the  fyllables  diftinguiftied  from  the  reft  in  this 
manner,-  and  every  monofyllable  has  a  letter.  Thus, 
in  the  word  hat  the  t  is  accented,  in  hate  the  vowel  a, 
in  cub'  the  //,  and  in  t  ube  the  u  :  fo  that  as  articulation 
is  the  eflenceof  fyllables,  accent  is  the  eflence  of  words; 
which  without  it  would  be  nothing  more  than  a  mere 
fucceffion  of  fyllables." 

We  have  fald,  that  it  was  the  praftice  of  the  Greeks 
and  Romans  to  elevate  or  deprefs  their  voice  upon  one 
fyllable  of  each  word.    In  this  elevation  or  deprefllon 
confifted  their  accent;  but  the.  Enghfh  accent  confifts  in 
ithe  mere  ftrefs  of  the  voice,  without  any  change  of  note. 
«<  Among  the  Greeks,  all  fyllables  were  pronounced  ei- 
ther in  a  high,  low,  or  middle  note  ;  or  elfe  in  a  union 
cf  the  high  and  low  by  means  of  the  intermediate. 
The  middle  note,  which  was  exaftly  at  an  equal  di- 
llance  between  the  high  and.  the  low,  was  that  in  which 
the  unaccented  fyllables  were  pronounced.    But  every 
word  had  one  letter,  if  a  monofyllable  ;  or  one  fyUable, 
if  it  confrfted  of  mo3-e  than  one,  diftinguifhed  from  the 
reft  ;  either  by  a  note  of  the  voice  perceptibly  higher 
than  the  middle  note,  which  was  called  the  acute  accent ; 
or  by  a  note  perceptibly ^  aad  in  an  equal  proportion, 
lower  than  the  middle  one,  which  was  called  the  grave 
accent ;  or  by  an  union  of  the  acute  and  grave  on  one 
fyllable,  which  was  done  by  the  voice  pafling  from  the 
acute,  through  the  middle  note,  in  continuity  down  to 
the  grave,  which  was  called  the  circuwjiex.  " 
:  *'  Now  in  pronouncing  Englifh  words,  it  is  true  that 
one  fyllable  is  always,  diftinguifhed  from  the  reft,  but 
it  is  not  by  any  perceptible  elevation  or  depreflion  of 
the  voice,  any  high  or  low  note,  that  it  is  done,  but 
Xjierely  by  dwelling  longer  upon  it,_  or  by  giving  it  a 
more,  forcible  fljroke.    When  the  ftrefs  or  accent  is  on 
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t\\z  vowel,  we  dwell  longer  oil  that  fyllable  than  en  the  Vc 
reft  ;  as,  i«  the  words  gtory,  father,  holy.  When  it  is 
pn  the  confonant,  the  voice,  pafling  rapidly  over  the 
vowel,  gives  a  fmarter  llroke  to  the  confonant,  wliicl^ 
dillinguiflies  that  fyllabk  from  others,  as  in  the  words 
bat'tk,  hnb'it,  bar' row. ^' 

Having  treated  fo  largely  of  accent  and  quantity, next 
thing  to  be  confidered  in  verfe  will  be  quickly  difcuffedj 
for  in  Englifli  it  depends  wholly  on  the  feat  of  the  ac- 
cent. "  XVhen  the  accent  or  ftrefs  is  on  the  vowel, 
the  fyllable  is  necelTarily  long,  becajjfe  the  accent  can-^ 
not  be  made  without  dwelling  on  the  vowel  a  longer 
time  than  ufual.  When  it  is  on  the  confonant,  the  fyl' 
lable  is  fhort ;  becaufe  the. accent  is  made  by  pafling 
rapidly  over  the  vowel,  and  giving  a  fmart  ftroke  of  the 
voice  to  the  following  confonant.  Thus  the  words  ad'df 
led',  bid,  cuU,  are  all  fhort,  the  voice  pafling  quickly 
over  the  vowel  to  the  confonant ;  but  for  the  contrary 
reafon,  the  words  all,  laid,  bide,  cube,  are  long  ;  the 
accent  being  on  the  vowels,  on  which  the  voice  dwells 
fome  time  before  it  takes  in  the  found  of  the  confo* 
nant." 

"  Obvious  as  this  point  is,  it  has  wholly  efcaped  th« 
obfervation  of  many  an  ingenious  and  learned  writer. 
Lord  Kamcs  affirms*,  that  accenting  is  confined  in* 
Englifh  heroic  verfe  to  the  long  fyllables  ;  for  a  fhort  G 
fyllable  (fays  he)  is  not  capable  of  an  accent :  and  Dr 
Forfter,  who  ought  to  have  uaderilood  the  nature  of 
the  Englifti  accent  better  than  his  Lordfhip,  aflcs,  whe-  ■ 
.ther  we  do  not  '  employ  more  time  in  uttering  the 
firji  fyllables  of  heavily,  haply,  quickly,  Jlowly  ;  and  the  ; 
fecond  'uijolicit,  nit/lakln^.  refearchcs,  delujive,  than  in  the 
others  P   To  this  queftion  Mr  Sheridan  repliesf ,  that  f 
"  in  fome  of  thefe  words  we  certainly  do  as  the  Doftor-^' 
fuppofes  ;  in  haftil'y,  Jlowly,  mijlaking,  deluftvi',  for  in»^ 
ftance  ;  where  the  accent  being  on  the  vowels  renders 
their  found  long:  but  in  all  the  others,  hcav'-ily.  quick' - 
ly,  folh'-it,  re-fear' -ches,  where  the  accent  is  on  the  con? 
fonant,  the  fyllables  heav\  quick',  lis' ,  fer ,  are  pronoun- 
ced as  rapidly  as  pofllble,  and  the  vowels  are  all  ftiort. 
In  the  Scotch  pronunciation  (continues  he)  they  would 
indeed  be  all  reduced  to-  an  equal  quantity,  as  thus ; 
hai-vily,  hais-tily,  qu'eek-ly, Jloxv-iy,  fo-let-cit^  re-faf-ches, 
de-lu-five.    But  here  we  fee  that  the  four  fhort  fyllables. 
are  changed  into  four  long  ones  of  a  different  found,  oc- 
cafioned  by  their  placing  the  feat  of  the  acceiit  on  the 
vowels  inflead  of  the  confonants :  thus  inftead  of  hevf 
they  fay  huiv;  for  quicli ,  qutek;  for  /if',  l^^ece;  and  ioj» 
fer',  fair. 

It  appears  therefore,  that  the  quantity  of  Englifti. 
fyllables  isadjufted  by  one  eafy  andfimple  nik  ;  which 
is,  that,  when  the  feat  of  the  accent  is  on  a  vowel,  the 
fyllable  is  long  ;  when  on  a  confonant,  fhort;  and  that 
all  unaccented  fyllables  are  fhort..  Without  a  due  ob^ 
fcr\'ation  of  quantity  in  reciting  verfes  there  wiU  be  no., 
poetic  numbers  ;  yet  in  compofing  Enghfh  verfes  thfi: 
poet,  need  not  pay  the  leaft  attention  to  the  quantity  of 
his  fyllables,  as  meafure  and  movement  will  refult  from; 
the  obfervation  of  other  laws,  which  are  now  to  be  ex-r 
plained.  /  , 

It  has  been  affirmed  by  a  writer*  of  great  authority 
among  the  critics,  that  in  -Englifh  heroic  verfe  every 
hue  confifts  of  ten  fyllables,  five  ftiort  and  five  long  j 
from  which  there  are  but  two  exceptions,  both  of  theia 

rare. 
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rar«,  THe  firft  k,  where  eack  line  of  a  couplet  is  made 
eleven  fyllables,  by  an  additional  (hort  fyllable  at  the 

end.  •  .  .     •  .... 

There  heroes  Wit's  are  kep't  in  pond  'rous  vafes, 
And  beaus'  in  foufF-boxes  and  tweezer-cafeg. 

The  other  exception,  he  fays,  concerns  the  fecond  line 
of  a  couplet,  which  is  fometlmes  ttretched  out  to  twelve 
fyllables,  termed  an  /^/e  .  andnne  line. 

A  nc;dlefs  Alexandrine  ends  the  fong,     .  .  ' 
That,  like  a  wounded  fnake,  drags  its  flow  length 
along. 

After  wliat  has  been  juft  faid,  it  is  needlefs  to  ftop  for 
the  purpofe  of  pointing  out  the  ingenious  author's  mi- 
ftake  refpetking  long  and  fhort  fyllables.  Eyeiy  atten- 
tive reader  of  what  has  been  already  laid  down,  muft 
perceive,  that  in  the  firft  line  of  the  former  couplet, 
though  there  are  no  fewer  than  fix  accented  fyllables 
when  it  is  properly  read,  yet  of  thefe  there  are  but 
three  that  are  long^  vl^.  thofe  which  have  the  accent 
on  the  vowel.  Our  bufmefs  at  prefent  is,  to  fhow  the 
falfity  of  the  rule  which  reftrains  the  heroic  line  to  ten 
fyllables  ;  and  this  we  {hall  do  by  producing  lines  of  a 
greater  number. 

And  the  fhrill  founds  ran  echoing  through  the  wood. 

This  line,  though  it  eonfifts  of  eleven  fyllables,  and  has 
the  laft  of  thofe  accented,  or,  as  Lord  Karnes  would  fay, 
long,  is  yet  undoubtedly  a  heroic  verfe  of  very  fine 
found.  Perhaps  the  advocates  for  the  rule  may  con- 
tend, that  the  vowel  o  in  echoing  ought  to  be  ftruck 
out  by  an  apoftrophe  ;  but  as  no  one  reads, 

And  the  flirlll  founds  ran  ech'ing  through  the  wood. 

It  is  furely  very  abfin;d  to  omit  in  writing  what  canno^ 
te  omitted  in  utterance.  The  two  following  lines  have 
each  eleven  fyllables,  of  which  not  one  can  be  fuppreffed 
in  recitation. 

Their  glittering  textures  of  the -filmy  dew, 
The  great  hierarchal  ftandard  was  to  move. 

Mr  Sheridan  quotes  as  a  heroic  line, 

O'er  many  a  frozen,  many  a  fiery  Alp ; 

^and  obferves  what  a  monllrous  line  it  would  appear,  if 
pronounced, 

O'er  man'  a  frozen,  man'  a  fi'ry  Alp, 

'inftead  of  that  noble  verfe,  which  it  certainly  is,  when 
all  the  thirteen  fyllables  are  diftinftly  uttered.  He 
then  produces  a  couplet,  of  which  the  former  line  has 
fourteen,  and  the  latter  twelve  fyllables. 

And  many  an  amorous,  many  a  humorous  lay, 
Which  many  a  bard  had  chaunted  many  a  day. 

That  this  is  a  couplet  of  very  fine  found  cannot  be  con- 
troverted; but  we  doubt  whether  the  numbers  of  it  or 
•f  the  other  quoted  line  of  thirteen  fyllables  be  truly  he- 
roic. To  our  «ars  at  leaft  there  appeairs  a  very  percep- 
tible difference  between  the  movement  of  thefe  verfes 
and  that  of 'the  verfes  of  Pope  or  Dryden ;  and  we 
think,  that,  though  fuch  couplets  or  ^ngle  lines  may, 
for  the  fake  of  variety  or  expreflioti,  be  admitted  into 
«  heroic  poem,  y^t  a  poem  wholly  compofed"  of  tlieln 
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would  not  be  confidered  as  heroic  Xi^HVt  It  has  a  much  Verfifica- 
greater  refemblance  to  the  verfe  k  Spenfer,  which  is  _  """•„ 
now  broke  into  two  lines,  of  which  the  firfl:  has  eight 
and  the  fecond  fix  fyllables.  Nothing,  however j  feecriS 
to  be  more  evident,  from  the  other  quoted  inftances, 
than  that  a  heroic  line  is  not  confined  to  the  fyllables, 
and  that  it  is  not  by  the  number  of  fyllables  that  art 
Englilh  verfe  is  to  be  meafured.  .  ~ 

But  if  a  heroic  verfe  in  our  tongue  be  not  compo* 
fed,  as.  in  French,  of  a  certain  number  of  fylkbles,  hoW 
is  it  formed  ?  We  aiifwer  by  feet,  as  was  the  hexameter 
line  of  the  ancients ;  though  between  their  feet  andr 
ours  there  is  at  the  fame  time  a  great  difference.  The 
poetic  feet  of  theGreeka  and  Romans  are  formed  byquan- 
tity,  thefe  of  the  Englifh  by  flrefs  or  accent.  "  Though 
thefe  teims  are  in  continual  ufe,  and  in  the  mouths  of 
all  who  treat  of  poetic  numbers,  very  confufed  and  er^ 
roneous  ideas  are  fometimes  annexed  to  them.  Yet  as 
the  knowledge  of  the  peculiar  genius  of  our  language 
with  regard  to  poetic  numbers  and  its  charaAeriftical 
difference  from  others  in  that  refpeft,  depends  upon.oUr 
having  clear  and  precife  notions  of  thofe  terms,  it  will 
be  neceflary  to  have  them  fully  explained.  The  ge- 
neral nature  of,  them  has  been  already  fufficiently  laid 
open,  and  we  hdve  now. only  to  make  fome  obfervation* 
on  their  particular  effedls  in  .  the  formation  of  metres 

No  fcholar  is  ignorant  that  quantity  is  a  term  which 
relates- to  the  length  or  the  fhortnefs  of  fyllables,  and 
that  a  long  fyllable  is  double  the  length  of  a  fliort  one. 
Now  the  plain  meaning  of  this  is,  that  a  long  fyllable 
takes  up  double  the  time  in  founding  thai  a  fhort  one 
does  ;  a  fa£t  of  which  the  ear  alone  can  be  the  -judge. 
When  a  fyllable  in  Latin  ends  with  a  confonant,  and 
the  fubfequent  fyllable  commences  with  one,  every 
fchool-boy  knows  that  the  former  is  long,  to  ufe  the 
technical  term,  by  the  law  of  pofttion.  This  rule  was 
in  pronunciation  fl;ri(aiy  obferved  by  the  Romans,  who 
always  made  fuch  fyllables  long  by  dwelling  on  the 
vowels  ;  whereas  the  very  reverfe  is  the  cafe  with  us,  be- 
caufe  a  quite  contraiy  rule  takes  place  in  Englifh  words 
fo  conftruded,  as  the  accent  or  ilrefs  of  the  voice  is 
in  fuch  cafes  always  transferred  to  the  confonant,  and 
the  preceding  vowel  being  rapidly  paffed  over,  that 
fyllable  is  of  courfe  fliort. 

"  The  Romans  had  another  rule  of  profody,  that 
when  one  fyllable  ending  with  a  vowel,  was  followed 
by  another  beginning  with  a  vowel,  the  former  fyllable 
was  pronounced  fhort ;  whereas  In  Englifh  there  is  ge- 
nerally an  accent  in  that  cafe  on  the  fonner  fyllable, 
as  in  the  word  pinus^  which  renders  the  fyllable  long. 
Pronouncing  Latin  therefore  by  our  own  rule,  as  in 
the  formfer  cafe,  we  make  thofe  fyllables  fhort  which 
were -founded  long  by  them  ;  fo  in.  the  latter,  we  make 
thofe  fyllables  long  which  with  them  were  fhort.  We 
fay  arima  and  virum'que,  inflead  of  drma  and  viriim^ue  ; 
few  and  tiius,  inflead  of fcio  and  tuus', 

"  Having  made  thefe  preliminary  obfervatlons,  we 
proceed  now  to  explain  the  nature  of  poetic  feet.  Feet 
in  verfe  correfpond  to  bars  in  mufic;  ascertain  number  of. 
^/llables  connected  form  a  foot  in  the  one,  as  a  certain 
number  of  notes  make  a  bar  .In  the  other.  They  are 
called  feet,  becaufe  it  is  by  their  aid  that  the  voice 
as  It  were  ileps  along  through  the  verfe  in  a  meafured 
pace  ;  and  it  is  neceflary  that  tlie  fyllables  which  mark 
this  regular  movement  of  the  voice  fhould  in  fome 
K  k  2  meafurc 
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ineafure  l?e  diilmgui/hed  from  the  6ther$.  This  di- 
ftinftion,  as  we  hav»elready  obfetved,  was  made  among 
%he  ancient  Romans^  by  dividing  their  fyllables  into  long 
and  fhort,  and  afcertaining  their  quantity  by  an  exail 
proportion  of  time  iu  founding  them  ;  the  long  beit^ 
to  the  fhort  as  two  to  one  ;  and  the  long  fyllaWes,  be- 
ing thi»s  the  more  important,  marked  the  movement  of 
the  verfe.  In  Englifh,  fyllables  are  divided  into  accent- 
ed and  unaccented  ;  and  the  accented  fyllables  being  a». 
ftrongly  (Kiting iiilhed  from  the  unaccented,  by  the  pe- 
culiar ftrefs  of  the  voice  upon  them,  are  as  capable 
©f  maiking  the  movement,  and  pointing  out  the  regu.- 
lti»r  paces  of  the  voice,  as  the  long  fyllables  wei-e  by 
their  quantity  among  the  Romans^  Hence  it  foliows, 
our  accented  fyllables  correfponding  to  their  long 
©nes,  and  our  unaccented  to  their  ftiort,  in  the  llrufture 
of  poetic  feet,  an  accented  fyllable  followed  by  one  un-- 
accented  in  the  fame  foot  will  anfwer  to,  their  trochee  ; 
and  preceded  by  an  unaccented  one,  to  their  iambus  ; 
snd  fo  with  the  reft. 

"  All  feet  ufed  in  poetry  confift;  either  of  two  or 
three  fyllables  and  tiie  feet  among  the  ancients  werti, 
denominated  from  the  number  and  qirantity  of  theic 
fyllables.  The  meafure  of  quantity  was  the  fliort  fyl*- 
{able,  and  the  long  one.  in  time  was  equal  to  two  fhort. 
A  foot  could  not  cpnfift  of  lefs  than  two  times,  becaufe 
k  muft  contain  at  leaft  two  fyllables  ;  and  by  a  law  re- 
fpefling  numbers,  which  is  explained  elfewhere  (fee 
Music)^  a  poetic  foot  would  admit  of  no  more  than 
fc)Ur  of  thofe  times.  Confequently  the  poetic  feet  were 
neceffarily  i"educed  to  eight ;  four  of  two  fyllables,  and' 
fbur  of  three.  Thofe  of  two  fyllables  muft  either  con- 
fift of  two  fliort,  called  a  pyrrhlc ;  two  long,  called  a 
Jpmdee  ;  a  long  and  a  Ihort,  called  a  trochee  ;  or  a  fhort 
and  a  long,  called  an  Iambus.  Thofe  of  three  fyllables 
were,  either  three  Ihort,  a  tribrach  ;  a  long  and  two 
fhort,  Ji  daclyl;  a  ftiortv  long,,  and  ftiort^  an  amphibrach; 
or  two  ftiort  and  a  long,  arx  anapteji  (  y  )i 

We  are  now  fufficiently  prepared  for  coniSdering  what, 
feet  enter  into.the  compofitton  of  an  Englijh  heroic  verfe. 

The  Greeks  and  Romans  mad?  ufe  of  but  two  feet 
fe  the  ftrufture  of  their  hexameters  'y  and  the  Englifh 
heroic  may  be.  wholly  compofed  of  one  foot,  yia.  the 
iambicf  whifch  is  therefore  the  foot,  moft  congenial  to 
^at  fpecies  of  verfe.  Our  poetry  indtccfeabounds  with 
terfes  into  which  no  other  feot  is.  admitted.    Such  as, 

The  pow'rs  |  gave  ear  j  and  graijlted  half  |  hispray'r, 
The  rest  j  the  winds  (.difpersM  |  in  emp  [ty  air. 

Our  heroic  line,  however,  is  not  wholly  reftrained  to 
the  ufe  of  this  foot.  In  the  opinion  of  Mr  Sheridan 
k  admits  all  the  eight  before  enumerated ;  and  it  cer- 
tmvly  C3sclude5,  none>  unlefs  perhaps  tl»e  tribrach..  It 
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i%  known  to  every  reader  of  EngKrti  poetry,  diat  lome 

of  the  fineft  heroic  verfes  in  oar  language  begin  witk  a 
trochee;  and  tliat  Pope,  the  fmoothcft  4:f  all  our  ver- 
fifiers,  was  remarkable  for  liia  ufe  61  this  foot,  as  is  evi- 
dent from,  fhe  following^  example,  where  four  fucceed- 
ing  lines  autof  fix. have  a  trochaic  beginning. 

Her  lively  looks  a  fprightly  mind  difclofe, 
Quick  as  I  her  eyes  •  and  as  unfix'd  as  thofe 
Favours.  |  to  none  )  to  all  fhe  finiles  extends, 
O  ft  fhe  I  rejects  |  but  never  once  offends. 
Bright  as  I  the  fun  [  her  eyes  the  gazers  ftrike. 
And  like  the  fun  fhe.  fhincs  on  all  alike. 

The  ufe  of  this,  foot,  however,  is  not  necxlFarily  cons- 

fined  to  the  beginning  of  a  hne.    Milton  frequently. 

introduces  it  into  other  parts  of  the  veric ;  of  whiclk 

take  the  following  inftances. : 

That  all  1  was  loft'  |  back'  to  1  the  thick' |et  flunk?— 
Of  E  ve  j  whofe  ey'e  |  darted. cpntajgious  fire. 

The  laft  liae  of  the  following  couplet  begins  with  a 
pjirrhic 

She  faid,  |  and  meljting  as  in  tears  fhe  lay. 
In  a,  I  foft  sil|ver  ftream  difTolv'd  away  j 

Biit  this  foot  is. introduced  likewife  with  very  good  ef- 
fe£l  into  other  parts  of  the  verfe,  as 

Pant  on  I  thy  hy  j  and  to  [  thyheirt  (  bepreft.j 
The  phantom  flies  me  j  as  unlkind  as  you. 
!Leaps  o'er  the  fonce  with  eafe  |  mto  |  the  fold. 

And  th-'  I  flirill'  founds  ]  ran. echoing  through  the  woodi. 

In  this  laft  line  we  fee.  that  the  Erft  foot  is  apyrrhic^, 
and  the  fecond  a  fpondee  ;  but  in  the  next  the  twx>  firft 
feet  are  fpondees. 

Hill's  peep  j  o'ct  hill  s  I  and  Alps  |  oa  Alps  |  arife. 

In  the  following  verfe  a  trochee  isAiceeedecf  by  two  fpon-» 
dees,  of  which  the  former  is  a  genuine  fpondee  by  quan- 
tity,  and  the  latter  equivalent  to  a  fpondee  by  accent.. 

See  the  j  bold  youth  |  ftrain  up'  the  threatj'ning  fteep^ 

We  fticdl  now  give  fbme  inftances  of  lines  cpntaining' 
both  the  Pyrrhic  and  the  fpomJeey  and  tiien  proceed  to-.; 
the  confideration  of  the  other  foujr-feet- 

Xh:\t  1  weak  wings  j  from  far  purfues  yoiurflighti. 
Thro'  the  |  fair  fcene  [  roll  llow.j  thehng'riiig  ftreams.. 

On  her  j  white  breas  t  |  a  fparkling  crofs  the  wore. 

Of  the  four  triflyllabic  feet,  the  firft,  of  which  we  ftialfc 
give  inftances  in  heroic  lines,  is  lh<i_daSyi;  as  . 

Mur  murix^^.  ]  afld  with.|  him'  fled .[  the  fhades  j  of  night. . 

Ho 


(y)  For  the  convenience  of  the  lefs  learned  reader  \ye  ftiall  here  fubjoin  a  feheme  of  poetic  feet,  ufiag  the  mark*, 
o)  in  ufe  among  the  Latjn  grammarian*  to  denote  the  genuine  feet  by  quantity    and  the  following  mask*. 
'  u)  to  denote  the  Englifh  feet  by  accent  which  anfwer  to  thofe. 

Roman      Englifh  koman  fingiilh 

-    w         '    o  Daftyl  -    ot  o        '    V  ^J, 

y    -        o    '  Amphibrach  o   -   o,  '  o. 

.    .         '     '  Anapaeft         o    o  •«. 

u   o       vj  v>  Tribrach  www 


Trochee 
Iambus 
Spondee 
Pyrrhic, 
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-  Hov  mng  I  on  wing  |  tin'd«r  |  the  cape  f  of  hell'. 
Tim  orous  (  and  flothful  yet  be  pJeiifed  the  «ar. 
Of  truth  I  in  word  |  mightier  |  than  tbey  j  in  arms. 

Of  the  anap<rji  a  fingle  inllance  ftidlfuffice  ;  for  except 
by  Milton  it  is  not  often  ufed. 

The  great  j-liicrarlchal  ftandarJ  was  to  mctve. 

The  amphibrach  is  employed  in  the  four  following  vei"les> 
and  in  the  three  lull  with  a  very  fine  tKc&.. 

With  wheels  {  yet  hover  ing  o'er  the  ocean  brim 
Rous'd  from  their  flmnberon  j  that  fiejiy  |  couch*. 
"While  the  j  promis'cii  ous  crowd  ftood  yet  aloof. 
Throws  his  ileep  flight  j  in  many  j  an  aijry  whirl. 

Having  thus  fafHciently  proved  tliat  the  Englift  he- 
roic verfe  admits  of  ail  the  feet  except  the  triOi  ach,  it 
may  be  proper  to  add,  that  from^the  nature  of  oar  ac- 
cent we  have  duplicates  of  thefe  feet,  viz.  fuch  as  are 
formed  by  quantity,  and  fuch  as  ai-e  formed  by  the  mere 
Of  us  of  the  voice  an  opulence  peculiar  to  our  tongue^ 
and  which  may  be  the  fource  of  a  boundlcfs  variety. 
But  as  feet  formed  of  fyllables  which  have  the  accent 
or  iSus  on  the  confonant  are  neceflarily  pronounced  in 
lefs  time  than  fimilar  feet  formed  by  quantity,  it  may 
be  objedled,  tliat  the  meafure  of  a  whole  line,  coa- 
ftru£led  in  the  former  manner,  muft  be  fhorter  tJian 
that  of  another  line  CGoiftrufted  in  the  latter  ;  and  that 
the  intermixture  of  verfes  of  fuch  ditferent  meafures 
in  the  fame  poem,  muft  have  a  had  effed  on  the  ipelody, 
as  being  deitruftive  of  proportion.  This,  objeftion 
would  be  well-founded,  were  not  the  time  of  the  ftiort 
accented  fyllables  compenfated  by  a  fmali  paufe  at  the 
end  of  each  word  to  which  they  belong,  as  is  evident 
in  the  following  verfe  :, 

Then  rus  jtling  crack'ffing  crafhiing  thun''der  down. 

This  line  is  foni^ed  of  iambics  by  accent  upon  confij- 
nants,  except  the  laft.  fyllabfe  ;  and  yet  by  means  of 
thefe  foft  paufes  or  reflb,  the  meafure  of  the  whole  is 
tqual  to  that  of  the  following,  which  confifta  of  pure 
iambics  by  quantity. 

O'er  heaps  j  of  rujin  ftalliu'd  |  the  ft-atejly  htnd.. 

Movement,  of  fo  rttuch  importance  in  verfification^ 
Itgards  the  Qrder  of  fyllables  in  a  foot,  meafure  their 
4|uantity.  The  order  of  fyllables  refpefts  their  progrefs 
from  fhort  to  long  or  from  long  to  fhort,  as  in  the 
Greek  and  Latin  languajres  ;  or  from  ftrong  to  weak 
or  weak  to  -ftrong,  from  accented  or  unaccented 
fyllables,  as  in  our  tongtie.  It  has  been  already  ob- 
|:rved,  that  an  Engliih  heroic  verfe  may  be  compofed 
wholly  of  iMnbics  ;  and  experience  {hows  that  fuch; 
verfes  have  a  fine  melody.  But  as  the  ft\£fs  of  the 
voice,  in  repeating  verfes  of  pure  iambics,  is  regularly 
en  evciy  fecond  fyllabfe,  fuch  uniformity  would  difguil 
Ae  car  in  any  long  fucoeffion,  and  therefore  fuch  changes 
,W£re  fought  for  as  nught  introduce  the  pleafirre  of  va- 
riety without  prejudice  to  melody ;  or  which  mi^ht 
even  contribute  to  its  improvement.  Of  this  natwre 
was  the  introduftion  of  the  trochee  to  form  the  firft 
ibot  of  an  heroic  verfe,  which  experience  has  fliown  us 
M  fo^  far  from  fpoiling  the  nieiody,  that  in  maay  cafe? 
it'heightens  it.  This  foot,  however,  cannot  well  be  ad- 
Jnitted  into  any  other  part  of  the  verfe  without  preju- 
dice to  the  melody,  becaufe  it  inierr^ipts  and  Hops  the 
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Mfual  movement  by  another  dlrc^y  oppofitet Bi*  Verfifica 
though  it  be  excluded  with  regard  to  pure  melody,  it 
may  often  be  admitted  Into  any  -pm.  of  the  verfe  with  ^ 
advantage  to  expreffion,  as  is  well  known  to  the  readers 
of  Milton. 

"  I  he  next  dtange  admitted  for  the  fake  of  variety^ 
without  prejudiiX'  to  melody,  i»  the  intermixture  of 
pyrrhlcs  and  fpondees ;  in  which  two  impi-effions  in  the 
one  foot  make  up  for  the  want  of  one  in  the  other  ;  jmd 
tu-o  long  fyllables  compenfate  two  fhort,  fo  as  to  make 
the  fum  of  the  quantity  of  th§  two  feet  equal  to  two 
iambics.  That  this  may  be  done  \*itho«t  prejudige 
the  melody,  take  the  foUawing  inftances  : 

On  her  I  whTte  breaft  |  a  fparkling  crofs  fire  wore— 
Nor  the  I  deep  trutl  |  of  hell'^ay  firft  what  caufe.— 

This  intermixture  may  be  employed  ad  /ilitum,  in  anf 
pait  ot  the  line  ;  and  fometimes  two  fpondees  may  be 
placed  together  in  one  part  of  the  verfe,  to  be  com- 
penfated  by  two  pyrrhics-  in  another  j  of  which  Mr 
Sheridan  quotes  the  following  Hues  as  inftancesr: 

Stood  rui'd  j  ft.ood  vift  |  inf  infitude  }  confined- 
She  all  J  night  long  |  her  amojrous  deslcant  fung. 

Tliat  the  former  Is  a  proper  example,  will  not  perhap* 
be  queftioned;  but  the  third  foot  in  the  latter  is  certain- 
ly no  pyiThlc.  As  it  is  marked  here  and  by  him,  it  is 
*  tribrach  ;  but  we  appeal  to  our  Engliih  readers,  if  it 
o  Light  not  to  have  been  marked  an  amphibrach  by  ac- 
cent, and  if  the  fourth  foot  be  not  an  iambus.  To  us 
the  feet  of  the  line  i*ppear  to  be  as  foUow  : 

She  Sli  j  nTght  15ng  }  hVam'o;r6u8  des'lcant  fun'g. 
It  is  indeed  a  better  example  of  the  proper  ufe  of  the- 
amphibrach  than  any  which  he  has  given,,  unlefs  perhaps-. 
the  two  following  lines  : 

Up  to  I  the  fi'pjry  con 'cave  tow^erjiog  higlf' 
Throws  his  I  ftCep-flTght  J  in  man'y  j  an  aijry  whirl;.  ' 
That  in  thefe  three  lines  the  rntroduaion  .of  the  amphi- 
brach does- not  hurt  the  melocfy,  will  beacknowledgedl 
by  every  perfon  who  has  an  ear  j.;  and  thof©  who  have 
not,  are  not  qiuiKlied  to  judge.    But  we  appeal  ta- 
every  man  of  tafte,  if  the  two  amphibpachs  fucceeding 
each  other  in'  the  laft  line  do  not  add  much  to  the 
expreffion  of  the  verfe..   If  this  be  queftioned,  we  have 
only  to  change  the  movement  to  the  common  iambic,, 
and  we  fhall  difcover  how  feeble  the.  line  will  become. 

Throws  his  I  fteep  ftight  |  in  manfy  aiJry  whirls. 
This  is  fimple  defcrlption,  infteadof  that Tnag^ca^ power 
of  numbers  which  to  the  imagination  produces  the  ob- 
jed  itfelf,  -whirling  as  it  were  round  an  axis. 

Having  tlms  fhown  that  the  iambu-;,  fpondee,  pyr- 
rhic,  and  amphibrach,  by  accent,  may  be  ufed  in  onr 
meafore  with  great  latitude  ;  and  that  the  trochee  may 
at  all  times  begm  the  line,  and'  in  fome  cafes  witJi  ad- 
vantage to  the  melody  ;  it  now  remains  ordy  to  add, 
that  the  da£i:yl,  having  the  fame  movement,  may  be  in- 
troduced 'ia  the  place  of  the  trochee  ;  and  the  anapjelt 
in  the  place  of  the  iambusr;  In  proof  of  this,  were  not 
the  article  fweUing  in  out:  hands,  we  could  addu<3€  many 
inftances  which  would  Ihow  what  an  inexhauftihle  fund 
of  riches,  and  what  an  immenfe  variety  of  materials,  are 
prepared  for  us,  «  to  bnild  the  lofty  rfume."   But  we 
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Verfifiw,  haften  to  the  next  tHlng  to  be  confidered  in  tHe  art  of 
veriifying,  whleh  is  known  by  the  name  of  paufes. 
*     «  Of  the  poetic  paufes  there  are  two  forts,  the  c<"- 
fural  and  the  finat    The  cefural  divides  the  verfe  into 
equal  or  unequal  parts  ;  the  final  clofes  it.    In  a  verfe 
there  may  be  two  or  more  cefural  paufes,  but  it  is  evi- 
dent that  there  can  be  but  one  final.    As  the  final' 
paufe  con'cerns  the  reader  mors  than  the  writer  of  verfes, 
\\  has  been-  feldom  treated  of  by  the  critics.    Yet  as  it 
Je  thie  final  paufe  which  in  many  cafes  diftinguiOies  verfe 
from  profe,  it  cannot  be  improper  in  the  prefeiit  article 
td  fhow  how  it  ought  to  be  made.    Were  it  indeed  a 
law  of  our  verfification,  that  every  line  fliould  termi- 
nate with  a  ftop  in  the  fenfe,  the  boundaries  of  the  mea- 
fin-e  woTild  be  fixed,  and  the  nature  of  the  final  paufe 
could  not  be  miftaken.    But  nothing  has  puzzled  the 
tulk  of  readers,  or  divided  their  opinions,  more  than  the 
jiianner  in  which  thofe  verfes  ought  to  be  recited,  where 
the  fenfe  does  not  clofe  with  the  line  ;  and  whofe  laft 
■yvords  have  a  neceffary  conneftion  with  thofe  that  be. 
gin  the  fubfequent  verfe,    "  Some  (fays  Mr  Sheridan) 
who  fee  the  neceflity  of  pointing  out  the  metre,  pro- 
nounce the  laft  word  of  each  line  in  fuch  a  note  as  ufu- 
ally  accompanies  a  comma,  in  marking  the  fmallett  mem- 
ber of  a  fentence.    Now  this  is  certainly  improper,  be- 
caufe  it  makes  that  appear  to  be  a  complete  member 
of  a  fentence  which  is  an  incomplete  one  ;  and  by  dif- 


the  fenfe  as  well  as  the  words,  often  confounds 


the  meaning.  Others  again,  but  thefe  fewer  in  num- 
ber, and  of  the  more  abfurd  kind,  drop  their  voice  at 
ftie  end  of  every  line,  in  the  fame  note  which  they  ufe 
in  marking  a  full  ftop  ;  to  the  utter  annihilation  of  the 
fenfe.  Some  readers  (continues  our  author)  of  a  more 
enthufiaftic  kind,  elevate  their  voices  at  the  end  of  all 
verfes  to  a  higher  note  than  is  ever  ufed  In  the  ftops 
which  divide  the  meaning.  But  fuch  a  continued  re« 
petition  of  the  fame  high  note  becomes  dlfgufting  by 
its  monotony,  and  gives  an  air  of  chanting  to  fuch  re- 
citatiom  1  o  avoid  thefe  feveral  faults,  the  bulk  of 
readers  have  chofen  what  they  think  a  fafer  courfe, 
which  is  that  of  running  the  lines  one  into  another  with- 
out the  leaft  paufe,  where  they  find  none  in  the  fenfe  ; 
but  by  this  mode  of  recitation  they  reduce  poetry  to 
fomething  worfe  than  profe,  to  verfe  run  mad. 

But  it  niay  be  aflced,  if  this  final  paufe  muft  be  mark- 
ed neither  by  an  elevation  nor  by  a  depreffion  of  the 
voice,  how  is  It  to  be  marked  at  all?  To  which  Mr 
Sheridan  replies,  by  nnaking  no  change  whatever  in  the 
voice  before  it.  This  will  fufficlently  diftinguifli  it 
from  the  other  paufes,  th,e  coinma,  femlcolon,  &c.  be- 
caufe  fome  change  of  note,  by  raifing  or  depreffing  the 
voice,  always  precedes  them,  whilft  the  voice  is  here 
only  fufpended. 

Now  this  paufe  of  fufpenfion  is  the  very  thmg  want- 
ing to  preferve  the  melody  at  all  times,  without  inter, 
fefing  with  the  fenfe.  For  It  perfedly  marks  the  bound 
of  the  metres  and  being  made  only  by  a  fufpenfion,  not 
by  a  change  of  note  In  the  voice.  It  never  can  atfeft  the 
fenfe  ^  becaufe  the  fententlal  ftops,  or  thofe  which  affeft 
the  fenfe,  being  all  made  with  a  change  of  note,  where 
there  is  no  fuch  change,  the  fenfe  cannot  be  afFeaed. 
Nor  is  this  the  only  advantage  gained  to  numbers  by 
this  ftop  of  fufpenfion.  It  alfo  prevents  the  monotony 
at  the  end  of  lines ;  which,  however  pleafing  to  a  rude, 
is  dlfgufting  to  a  delicate,  ear.    For  as  this  ftop  has 
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m  peculiar  note  of  its  qwr,  but  alwiys  takes  tUat  which 

belongs  to  the  preceding  word,  it  changes  continually 
with  the  matter,  and  is  as  various  as  tily?  fenfe,  «  . 

Having  faid  all  that  Is  neceffary  with  regard  to  the 
final,  we  proceed  now  to  confider  the  cefural,  paufe.  To. 
thefe  two  paufes  it  will  be  proper  to  give  the  denomi- 
nation of  wvlical^  to  diftinguifli  them  from  the  cqmma, 
femlcolon,-  colon,  and  full  ftop,  which  may  be  called 
tmtial  paufes  ;  the  office  of  the  former  being  to  mark 
the  melody,  as  that  of  the  latter  Is  to  point  out  the 
fenfe.  The  cefural,  like  the  final  paufe,  fohietimes 
coincides  with  the  fententiaV;  andfometimes  takes  place 
where  there  is  no  ftop  In  the  fenfe.  In  this  laft  cafe, 
it  Is  exaftly  of  the  fame  nature,  and  governed  by  the 
fame  laws  with  the  paufe  of  fufpenfion,  which  we  have 
juft  defcribed. 

The  cefure,  though  not  effential.  Is  however  a  great 
ornament  to  verfe,  as  it  Improves  and  diverfifics  the 
melody,  by  a  judicious  management  In  var)ang  its  fitu- 
atlon  ;  but  it  difcharges  a  ftlfl  more  important  office  thai? 
this.  Were  there  no  cefure,  verfe  could  afpire  to  no 
higher  ornament  than  that  of  fimple  melody  ;  but  by 
means  of  this  paufe  there  Is  a  new  fource  of  delight 
opened  in  poetic  numbers,  correfpondent  in  fome  !ort 
to  harmony  In  mufic.  This  takes  its  rife  from  that  a<ft 
of  the  mind  v/hich  compares  the  relative  proportions 
that  the  members  of  a  verfe  thus  divided  bear  to.  each 
other,  as  well  as  to  thofe  in  the  adjoining  lines.  In  or- 
der to  fee  tills  matter  in  a  clear  light,  let  us  examine 
what  eff"ea  the  cefure  produces  In  fingle  lines,  and 
afterwards  in  comparing  contiguous  lines  with  each 
other. 

With  regard  to  the  place  of  the  cefure,  Mr  Pope 
and  others  have  exprefsly  declared,  that  no  line  appeared 
mufical  to  their  ears,  where  the  cefure  was  not  after 
the  fourth,  fifth,  or  fixth  fyllable  of  the  verfe.  Some 
have  enlarged  Its  empire  to  the  third  and  feventh  fyl- 
lables  ;  whilft  others  have  afferted  that  it  may  be  admit- 
ted into  any  part  of  the  line. 

"  There  needs  but  a  little  dlftlngulflilng  (fays  Mr 
Sheridan)  to  reconcile  thefe  different  opinions.  Jf  me- 
lody alone  Is  to  be  confidered,  Mr  Pope  is  In  the  right 
when  he  fixes  its  feat  in  or  as  near  as  may  be  to  the 
middle  of  the  verfe.  To  form  lines  of  the  firft  melody» 
the  cefure  muft  either  be  at  the 'end  of  the  fecond  or 
of  the  third  foot,  or  in  the  middle  of  the  third  between 
the  two.  Of  this  movement  take  the  following  ex- 
amples ! 

I.  Of  the  cefure  at  the  end  of  the  fecond  fool. 


Our  plenteous  ftrcams  1|  a  Various  race  fupply  ; 
The  bright-ey'd  per  ch  1|  with  fins  of  Tyrian  dyej 
The  filvcr  eel  |1  in  fhlning  volumes  roll'd  ; 
The  yellow  carp'  1|  In  fcales  bedrop'd  with  gold. 

2,  At  the  end  of  the  third  foot. 

With  tender  billet-doux  ||  he  lights  the  pyre, ' 
And  breathes  three  amorous  sighs  ||  to  raife  the  fire. 

3.  Between  tlie  two,  dividing  the  third  foot. 

The  fields  are  ravUh'dH  from  the  induftrious  fwains, 
From  men  their  cities,  [|  and  from  gods  their  fanes, 

Thefe  lines  are  certainly  all  of  a  fine  melody,  yet  they 
are  not  quite  upon  an  equality  In  that  refpea.  Thofe 
which  have  the  cefure  in  the,  middle  are  of  the  firft  oXf 
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^-  <Jer  ;  tKofe  whicli  have  it  at  the  end  of  the  fecond  fpot 
next ;  and  thofe  which  have  the  paufe  at  the  end  of 
the  third  foot  the  laflf.  The  reafon  of  this  preference 
it-may  not  perhaps  be  difficult  to  afllgn.  - 
-  In  the  pleafure  arifing  from  comparing  the  propor- 
tion which  the  parts  of  a  whole  bear  to  each  other,  the 
more  eafily  and  diftinftly  the  mind  perceives  that  pro- 
portion, the  greater  is  the  pleafure.  Now  there  is  no- 
thing which  the  mind  more  inftantaneoufly  and  clearly 
difcerns,  than  the  divifion  of  a  whole  into  two  equal 
parts,  which  alone  would  give  a  fuperiority  to  lines  of 
the  firft  order  over  thofe  of  the  other  two.  But  this  is 
not  the  only  claim  to  fuperiority  which  fuch  lines  pof- 
fefs.  The  cefure  being  in  them  always  on  an  unaccent- 
ed, and  the  final  paufe  on  an.  accented,  fyllable,  they 
have  a  mixture  of  variety  and  equality  of  which  neither 
of  the  other  orders  can  boaft,  as  in  thefe  orders  the 
Cefural  and  final  paufes  are  both  on  accented  fyllables. 

In  the  divifion  of  the  other  two  fpecies,  if  we  refpeft 
quantity  only,  the^iroportion  is  exaftly  the  fame,  the 
one  being  as  two  to  three,  and  the  other  as  three  to 
two  ;  but  it  is  the  order  or  movement  which  here  makes 
the  difference.  In  lines  where  the  cefure  bounds  the 
fecond  foot,  the  fmaller  portion  of  the  verfe  is  firft  in 
order,  the  greater  laft ;  and  this  order  is  reverfed  in 
lines  which  have  the  cefure  at  the  end  of  the  third  foot. 
Now,  as  the  latter  part  of  the  verfe  leaves  the  llrongell 
,  and  moll  lafting  impreffion  on  the  ear,  where  the  lar- 
ger portion  belongs  to  the  latter  part  of  the  line,  the 
imprefllon  muft  in  proportion  be  greater  ;  the  effeft  in 
found  being  the  fame  as  that  produced  by  a  climax  in 
fenfe,  where  one  part  rifes  above  another. 

Having  fhown  in  what  manner  the  cefure  improves 
and  diverfifies  the  melody  of  verfe,  we  fliall  now  treat 
of  its  more  important  office,  by  which  it  is  the  chief 
fource  of  harmony  in  numbers.  But,  firft,  it  will  be 
necefiary  ta  explain  what  we  mean  by  the  term  harmo'^ 
ny,  as  applied  to  verfe. 

Melody  in  mufic  regards  only  the  efPefts  produced 
by  fucceffive  founds  ;  and  harmony,  ftriftly  fpeaking, 
the  effefts  produced  by  different  co-exifting  founds, 
.which  are  found  to  be  in  concord.  Harmony,  there- 
fore, in  this  fenfe  of  the  word,  can  never  be  applied  to 
poetic  numbers,  of  vvhich  there  can  be  only  one  reciter, 
and  confequently  the  founds  can  only  be  in  fucceffion. 
When  therefore  we  fpeak  of  the  harmony  of  verfe,  we 
mean  nothing  more  than  an  effeft  produced  by  an  adlion 
of  the  mind  in  comparing  the  different  members  of  verife 
already  conftrufted  according  to  the  laws  of  melody 
'with  each  other,  and  perceiving  a  due  and  beautiful  pro- 
portion between  them. 

The  firft  and  loweft  perception  of  this  kind  of  har- 
ynony  arifes  from  comparing  two  members;  of  the  fame 
line  with  each  other,  divided  in  the  manner  to  be  feen 
in  the  three  inftances  already  given  ;  becaufe  the  beauty 
of  proportion  in  the  members,  according  to  each  of 
thefe  divifions,  is  founded  in  nature.  But  there  is  a 
perception  of  harmony  in  verfification,  which  arifes 
,from  the  comparifon  of  two  lines,  and  obferving  the 
relative  proportion  of  their  members ;  vidiether  they 
correfpond  exa£tly  to  each  other  by  fimilar  divifions, 
as  in  the  couplets  already  quoted  ;  or  whether  they  are 
diverfified  by  cefures  in  different  places.  As, 

See  the  bold  youth  j|  ftrain  up  the  threatening  fteep, 
Ryih  thro'  the  thickets  i[  down  the  valleys  fweep. 
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Where  we  find  the  cefure  at  the  end  efthe  fecend  foot  ^^'J-J'^*" 
of  the  firit  fine,  and  in  the  middle  of  the  third  foot  of  _  '  f 
the  laft. 

Hang  o'er  their  courfers  heads  j|  with  eager  fpeed. 
And  earth  rolls  back  ||  beneath  the  flying  fteed. 

Here  the  cefure  is  at  the  end  of  the  third  foot  in  the 

former,  and  of  the  fecond  in  the  latter  fine  -The 

perception  of  this  fpecies  of  harmony  is  far  fupenor  ta 
the  former  ;  becaufe,  to  the  pleafure  of  comparing  the 
members  of  the 'fame  fine  with  each  otlier,  there  is  fu- 
peradded  that  of  comparing  the  different-  members  of 
the  different  fines  with  each  other  ;  and  the  harmony  is 
enriched  by  halving  four  members  of  comparifon  in- 
ftead  of  two.  The  pleafure  is  ftiU  increafed  in  compa- 
ring a  greater  number  of  fines,  and  obferving  the  rela- 
tive proportion  of  the  couplets  to  each  other  in  point  of 
fimilarity  and  diverfity.    As  thus. 

Thy  forefts,  Windfor,  1|  and  thy  green  retreats,. 
At  once  the  monarch's  |j  and  the  mufe's  feats, 
Invite  my  lays.  |1  Be  prefent  fylvan  maids. 
Unlock  your  fprings  j|  and  open  all  your  fiiades. 

Here  we  find  that  the  cefure  is  in  the  middle  of  the 
verfe  in  each  line  of  the  firft  couplet  and  at  the  end  oi 
the  fecond  foot  in  each  fine  of  the  laft ;  which  gives  a 
fimilarity  in  each  couplet  diftinftly  confidered,  and  * 
diverfity  when  the  one  is  compared  with  the  other,  that 
has  a  very  pleafi  ng  effeft.  Nor  is  the  pleafure  lefs  where 
we  find  a  diverfity  in  the  lines  of  each  couplet,  and  a. 
fimilarity  in  comparing  the  couplets  themfelves.  As  ill 
thefe-. 

Not  half  fo  fwift  II  the  trembfing  doves  can  fly. 
When  the  fierce  eagle  1|  cleaves  the  liquid  flcy  ; 
Not  half  fo  fwiftly  |1  the  fierce  eagle  moves. 
When  thro'  the  clouds  il  he  drives  the  trembfing  doves^ 

There  is  another  mode  of  dividing  fines  well  fuitedto 
the  nature  of  the  couplet,  by  introducing  femlpaufes,. 
which  with  the  cefure  divide  the  line  into  four  por- 
tions. By  a  femipaufe,  we  mean  a  fmall  reft  of  the 
voice,  during  a  portion  of  time  equal  to  half  of  that  ta- 
ken up  by  the  cefure  ;  as  will  be  perceived  in  the  follow- 
ing fine  couplet  j 

Warms  i  in  the  fun  |)  refreflies  j  In.  the  breeze, 
Glows  I  in  the  ftars  j|  and  bloffoms  j  in  the  trees. 

That  the  harmony,  and  of  courfe  the  pleafure,  re- 
fulting  from  poetic  numbers,  is  increafed  as  well  by 
the  femipaufe  as  by  the  cefure,  is  obvious  to  every  ear 
becaufe  lines  fo  conftrufted  furnifh  a  greater  number  of 
members  for  comparifon  ;  but  it  is  of  more  importance 
to  obferve,  that  by  means  of  the  femipaufes,  lines  which,, 
feparately  conildered,  are  not  of  the  fineft  harmony, 
may  yet  produce  it  when  oppofed  to  each  other,  and 
compared  in  the  couplet..  Of  the  truth  of  this  obfer- 
vation,  the  following  couplet,  efpecially  as  it  fucceed* 
that  imn^ediately  quoted,  is  a  ftriking  proof ; 

.  Lives  I  thro'  all  life  ||  extends  J  thro'  all  extent. 
Spreads  |  undivided  |j  operates  \  unfpent. 

What  we  have  adyanced  upon  this  fpecies  of  verfe, 
will  contribute  to  folve  a  poetical  problem  thrown  out 
by  Diyden  as  a  crux  to  his  brethren :  it  was  to  ac- 
count for  the  peculiar  beauty  of  that  celebrated  couplet, 
in  Sir  John  Denham's  C'oo/er'/  Hil/}  where  he  thus  de-- 
fcribea  the  Thaiaea ; 
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Tho*  deep  J  yet  clear  jj  th«'  gentle  |  yet  not  dull. 

Strong  )  without  rage  ||  without  overflowing  J  full. 

This  defcription  has  great  merit  independent  of  the 
harmony  of  the  numbers  ;  but  the  chief  beauty  of  the 
verfi^cation  lies  in  the  happy  difpofition  of  the  paufes 
and  femipaufes,  fo  as  to  make  a  fine  harmony  in  each 
line  when  its  portions  are  compared,  and  in  the  couplet 
when  one  line  is  compared  with  the  other. 

Having  now  faid  all  that  is  neceflary  upon  paufes 
and  fcmlpaufesi  we  have  done  the  utmoft  juftice  to  our 
fubjeift  which  the  lirhits  afligncd  us  will  permit.  Feet 
•and  paufes  are  the  conftitu^nt  parts  of  vfirfe ;  and  tiie 
proper  adjuftment  of  them  depends  upon  the  poet's 
knowledge  of  numbers^  accent,  quantity^  and  movement^ 
all  of  which  we 'have  endeavoured  briefly  to  explain.  In 
conformity  to  the  practice  of  fome  critics,  we  might 
have  treated  feparately  of  rhime  and  of  blank  verfe  ; 
but  as  tlxe  effentials  of  all  heroic  verfes  are  the  fame, 
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fuch  a  divifjon  of  our  ftibjeft  would  have  throwtt  no  Verfifica- 
light  upon  tlie  art  of  Ehglrfh  verfification.  It  may  be  j 
juft  worth  while  to  obfenre,  that  the  paufe  at  the  end  "  '  ^ 
of  a  couplet  ought  to  coincide,  if  pofliblc,  with  a  flight 
paufe  in  the  fenfe,  and  -that  there  is  no  neceffity  for  this 
coincidence  of  paufes  at  the  end  of  any  particular  blank 
verfe.  Wc  ffii^t  likewife  compare  our  heroic  line  with 
■the  ancient  hexameter,  and  endejwour  to  appretiate  their 
fefpedive  merits  ;  but  there  is  not  a  reader  capable  of 
attending  to  fuch  a  comparifon  who  will  not  judge  far 
himfelf;  and  it  may  perhaps  be  quettioned,  whether 
there  be  two  who  will  form  precifely  the  fame  judgment. 
Mr  Sheridan,  and  all  the  mere  Englifti  critics,  give  a 
high  degree  ef  preference  to  our  heroic,  on  account  of 
the  vaft  variety  of  feet  which  it  admits;  whilft  the 
readers  of  Greek  and  Latin  poetry  prefer  the  hexame- 
ter, on  account  of  its  more  muiical  notes  and  m^eftic 
length. 
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POGGE,  the  CATAPHRACTus  OOTTV6,  in  ich- 
thyology.   See  GoTTUS,  n°  2. 

POGGJUS  Bracciolinus,  a  man  of  great  parts 
and  leatjiing,  w*ho  contributed  much  to  the  revival  of 
knowledgt;  in  Europe,  was 'born  at  Terranuova,  in  the 
territories  of  Florence,  in  1380.  His  firft  public  em- 
ployment was  that  of  writer  of  the  apoftolic  letters, 
Avliich  he  held  10  years,  and  w  as  then  made  apoftolic 
fecretar)',  in  which  capacity  he  officiated  40  years,  un- 
der feven  popes.  In  145  3>  when  he  was  7.2  years  of 
age,  he  accepted  the  employment  of  fecretary  to  the  re- 
public of  Floreirce,  to  which'plece  he  removed,  and  died 
in  1459.  He  vifitcd  leveral  countries,  and  fearched 
piany  naonaflerles,  to  recover  ancient  authors,  numbers 
of  which  he  brought  to  light :  his  own  works  confift  of 
■moral  pieces,  orations,  letters,  and  A  Hiftory  of  Fl©- 
j-euce  from  1350  to  1455,  which  is  the  moft  confider- 
able  of  them. 

POGO,  is  a  name  by  which  the  inhabitants  of  the 
Philippine  iflands  dillinguifh  their  quaH,  which,  though 
fmaller  than  ours,  is  in  every  other  refpeft  very  like  it. 

POICTIERS,  an  ancient,  large,  and  conliderable 
town  of  France,  capital  of  Poiftou.  It  was  a  bifhop's 
fee,  and  contained  four  abbeys,  a  mint,  an  univerfity  fa- 
mous forvlaw,  22  parifhes,  9  convents  for  men,  and  12 
nunneries.  There  are  here  feveral  Roman  antiquities, 
and  particularly  an  amphitheatre,  but  partly  demolifhed, 
and  hid  by  the  hoiifes.  There  is  alfo  a  triumphal  arch, 
wliich  ferv.es  as  a  gate  to  the  great  ftreet.  It  is  not 
peopled  in  proportion  to  its  extent.  Near  tliis  place 
Edward  the  Black  Prince  gained  a  decitive  viftory  over 
the  French,  tsking  King  John  and  his  fon  Philip  pri- 
foners,  in  1356,  whom  he  afterwards  brought  over  into 
England.  .Sec  France,  11°  71,  &C. — It  is  feated  on  a 
hill  on  the  river  Glain,  ^2  miles  fouth-weft  of  Tours, 
and  1 20  north  by  eaft  of  Bourdeaux.  E.  Long.  o.  25-. 
N.  Lat.  46.  35. 

POICTOU,  a  province  of  France,  bounded  on  the 
north  by  Brttagne,  Anjou,  and  part  of  Touraine  ;  on 
the  eaft  by  Touraine,  Berry,  and  Manche ;  on  the  fouth 
by  Angoumois,  Saintonge,  and  the  territory  of  Aums; 
2nd  on  the  weft  by  the  fea  of  Gafcony,    It  is  divided 
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into  tlie  Upper  and  Lower ;  and  is  fertile  in  com  and  Pol^^o^. 
wine,  and  feeds  a  great  number  of  cattle,  particulariy  t^oinciapa. 
mules.      It  was  in  pofleffion  of  the  kings  of  Ettg-  • 
lajid  for  a  confiderable  time,  till  it  was  loft  by  the  Un- 
fortunate Henr)'  VI.    Poidtlers  is  the  capital  town. 

Colic  of  PoicTou.    See  Medicine,  n=  30^. 

POINCIANA,  Barbadoes  flower-fence  :  A 
genus  of  the  mtonogynia  order,  belonging  to  the  decan- 
dria  clafs  of  plants ;  and  in  the  natural  method  ranking 
under  the  33d  order,  Lomentacece.  The  calyx  is  pen- 
taphyllous ;  the  petals  live,  the  uppermoft  larger  than 
the  reft  ;  the  ftamina  long,  and  all  fertile^  the  feed-vef- 
fel  a  legumen.  There  is  only  one  fpecies,  viz.  the  pul- 
cherrima,  a  native  ofboth  Indies.  It  rifes  with  a  ftraight 
ftalk  >io  or  iz  feet  high,  which  is  <;overed  with  a  grey 
bark,  and  is  fometimes  as  thick  as  the  fmall  of  a  man'» 
leg,  dividing  into  feveral  fpneading  branches  at  the  top, 
tvhich  are  armed  at  each  joint  with  two  fhort,  crooked, 
■ftfong  fpines,  and  garnifhed  with  decompound  winged 
leaves,  each  leaf  confifting  of  fix  or  eight  pair  of  fimple 
winged  leaves.  They  are  of  a  light  green  colour,  and 
when  bruifed  emit  a  ftrong  odour.  The  branchts  are 
terminated  by  loofe  fpikes  of  flowers,  which  «re  fome- 
timc^i  formed  into  a  kind  of  pyramid,  and  at  others  dif»^ 
pofed  more  in  the  form  of  an  umbel.  The  footftalk 
of  each  flower  is  near  three  inches  long  ;  the  flower  is 
compofed  of  five  petals,  which  are  roundifii  at  the  top> 
but  are  contra<9Eed  to  narrow  tails  at  Ihe  bafe.  They 
fpread  open,  and  are  beautifully  variegated  with  a  deep 
red  or  orange  colour,  yellow,  ai>d  fome  fpots  of  green  ; 
and  emit  a  very  agreeable  odour.  After  the  flower  h 
paft,  the  germen  becomes  a  broad  flat  pod  three  Inches 
long,  divided  into  three  or  four  cells  by  tranfverfe  par- 
titions, each  including  one  fiattifh  irregular  feed.  Thfc 
plant  is  propagated  by  feeds ;  but,  being  tender,  is  to 
be  conftantly  kept  in  the  bark-ftove.  It  is  very  im- 
patient of  moifture  in  winter ;  and  if  the  leaft  damp 
fcizes  its  top,  it  either  kills  the  plant  or  deftroys  its 
head.  With  proper  management  it  will  grow  taller 
here  than  in  the  places  where  it  is  native ;  but  its  ftems 
will  not  be  thicker  than  a  man's  finger.  In  Barbadoes 
it  is  planted  in  hedges  to  divide  the  lands,  whence  it  haa 
3  the 
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tli«  nam*  of  jtower-fmce.  In  the  Wdl  Indies,  its  leaves 
are  made  ufe  of  as  a  purge  inftead  of  fenna  ;  and  in  Ja- 
maica it  is  called  fena. 

POINT,  a  term  ufed  in  various  arts.- 

Point,  in  grammar,  a  charafter  ufed  to  mark  the  di- 
vifions  of  difcourfe  (See  Comma,  Colon>  &c.)  A 
point  proper  is  what  we  otherwife  call  a  full  Jlop  or  pe~ 
r'wd.    See  Punctuatiok. 

Point,  in  geometry,  according  to  Euclid,  is  that 
which  hath  neither  parts  nor  magnitude. 

Point,  in  mufic,  a  mark  or  note  anciently  ufed  to 
diftinguifli  the  tones  or  founds :  hence  we  ftill  call  it 
/impk  counter. point,  when  a  note  of  th€  lower  part  an- 
fwers  exactly  to  that  of  an  upper  ;  and  figurati'oe  counter, 
pointy  when  any  note  is  fyncopated,  and  one  of  the  parts 
makes  feveral  notes  or  inflexions  of  the  voice,  while  the 
other  holds  on  one. 

We  ftill  ufe  a  point,  to  raifc  the  value  of  a  note,  and 
prolong  its  time  by  one  half,  e.  g.  a  point  added  to  a 
femibreve  inltead  of  two  minims,  make  it  equal  to  three  ; 
and  fo  of  the  other  notes.    See  the  article  Time. 

Point,  in  aftronomy,  a  term  applied  to  certain  points 
or  places  marked  in  the  heavens,  and  diftinguifhed  by 
proper  epithets. 

The  four  grand  points  or  divilions  of  the  horizon, 
viz;  the  eaft,  weft,  north,  and  fouth,  are  called  the  car- 
ilitia/  points. 

The  zenith  and  nadir  are  the  vertical  points  ;  the 
points  wherein  the  orbits  of  the  planets  cut  the  plane 
of  the  ecliptic  are  called  the  nodes  :  the  points  wherein 
the  equater  and  ecliptic  interfedl  are  called  the  eguinpe^ 
tial  points  ;  particularly,  that  whence  the  fun  afcends  to- 
wards the  north  pole,  is  called  the  uema/ point ;  and  that 
by  which  he  defcends  to  the  fonth  pole,  the  autumnal 
point.  The  points  of  the  ecliptic,  where  the  fun's  afcent 
above  the  equator,  and  defcent  below  it,  terminate,  are 
called  the  fol/litial  point ;  particularly  the  former  of  them, 
the  ejiival  or  fummer 'point ;  the  latter,  the  brumal  or 
nvinter'point. 

Point  is  alfo  ufed  for  a  cape  or  headland  jutting  out 
into  the  fea  :  thus  feamen  fay,  two  points  of  land  are  in 
one  another,  when  they  are  fo  in  a  right  line  againft 
each  other,  as  that  the  innermoil  is  hindered  from  being 
feen  by  the  outermoft. 

Point,  in  perfpeftive,  is  ufed  for  various  poles  or 
places,  with  regard  to  the  perfpecitive  plane.    See  Pm- 

SPECTIVE. 

Point  is  alfo  ^n  iron  or  fteel  inftrument,  ufed  with 
fome  variety  in  feveral  arts.  Engravers,  etchers,  cut- 
ters in  wood,  &c.  ufe  points  to  trace  their  deiigns  on 
the  copper,  wood,  ftone,  &c.  See  the  articles  Engra- 
ving, &c. 

Point,  in  the  manufaftories,  is  a  genei-^  term,  ufed 
for  all  kinds  of  laces  wrought  with  the  needle;  fuch  are 
the  point  le  Venice,  point  de  France,  point  de  Genoa, 
&c.  which  are  diftinguifhed  by  the  particular  economy 
and  arrangement  of  their  points. — Point  is  fometimes 
ufed  for  lace  woven  v/ith  bobbins  ;  as  Englilh  point, 
•point  de  Malines,  point  d' Havre,  &c. 

Point,  in  poetiy,  denotes  a  lively  brilk  turn  or  con- 
ceit, ufually  found  or  expetl:ed  at  the  clofe  of  an  epigram. 
■5ec  P0ETR.Y,  n^  169. 

PoiNT'Bianh  in  gunnery,  denotes  the  fliot  of  a  g\in 
levelled  horizontally,  without  either  mounting  or  fink- 
ing the  muzzle  of  the  piece.-— In  ftiooting  point-blank, 
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the  ihot  or  bullet  is  fuppofed  to  go  dire£Wy  forward  ia  Pcintlng 

a  ftraight  line  to  the  mark ;  and  not  to  move  in  a  curve, 
as  bombs  and  highly  elevated  random.-fhots  do. — When  ^ 
a  piece  ftands  upon  a  level  plane,  and  is  laid  level,  the 
diftance  between  the  piece  and  the  point  where  the 
fhot  touches  the  ground  firft,  is  called  the  point-blank 
range  of  that  piece  ;  but  as  the  fame  piece  ranges  more 
or  lefs,  according  to  a  greater  or  lefs  charge,  the  point- 
blank  range  is  taken  from  that  of  a  piece  loaded  with 
fuch  a  charge  as  is  ufed  commonly  in  aftion.  It  is 
therefore  neceffary  that  thefe  ranges  of  all  pieces  fliould 
\t  known,  fince  the  gunner  judges  from  thence  what 
elevation  he  is  to  give  to  his  pieces  when  he  is  eithef 
farther  from  or  neai'er  to  the  obje£t  to  be  fired  at ;  and 
this  he  can  do  pretty  nearly  by -fight,  after  confiderable 
praAice. 

POINTING,  in  grammar,  the  art  of  dividing  a  dif- 
courfe, by  points,  into  periods  and  members  of  periods^ 
in  order  to  fhow  the  proper  paufes  to  be  made  in  read- 
ing, and  to  facilitate  the  pronunciation  and  underftand- 
ing  thereof.    See  the  article  Punctuation. 

POINTS,  in  heraldry,  are  the  feveral  different  parts 
of  an  efcutcheon,  denoting  the  local  pofitions  of  any  fi- 
gure.   See  Heraldry,  p.  441.  col.  2» 

Poimts,  in  eleftricity,  are  thofe  acute  terminations 
of  bodies  which  facilitate  the  paltage  of  the  eleftrical 
fluid  from  or  to  fuch  bodies.    See  Electricity. 

Points,  or  Fotuel  Points,  in  the  Hebrew  language. 
See  Philology,  Se£t.  i.  n'  31,  &c. 

POISON,  is  any  fubfl;ance  which  proves  deftruftive 
to  the  life  of  animals  in  a  fmall  quantity,  either  taken 
by  the  mouth,  mixed  with  the  blood,  or  applied  to  the 
nerves.  See  Medicine,  n"  26-1,  269,  303,  322,  408, 
&c.  &c. 

Of  poifons  there  are  many  different  kinds,  which  are 
exceedingly  various  in  their  operations.  The  mineral 
poifons,  as  arfenic  and  corrofivc  mei-cury,  feem  to  at- 
tack the  folid  parts  of  the  flomach,  and  to  produce 
death  by  eroding  its  fubftancc :  the  antimonials  feem 
rather  to  attack  the  nerves,  and  to  kill  by  throwing  the 
whole  fyftem  into  convulfions ;  and  in  this  manner  alfo 
mofl  of  the  vegetable  poifons  feem  to  operate.  All  of 
thefe,  however,  feem  to  be  inferior  in  ftrength  to  the 
poifons  of  fome  of  the  more  deadly  kinds  of  ferpents, 
which  operate  fo  fuddcnly  that  the  animal  bit  by  them 
will  be  dead  before  another  that  had  fwallowed  arfenic 
would  be  affefted. 

Much  has  been  written  concerning  a  poifon  made  ufe 
of  by  the  African  negroes,  by  the  Americans,  and  by 
the  Eaft  Indians.  To  this  veiy  ftrange  effeds  have 
been  afctibed.  It  has  been  faid  that  by  this  poifon  a 
man  might  be  killed  at  any  certain  time  j  as,  for  in- 
ftance,  after  the  interval  of  a  day,  a  week,  a  montli,  a 
year,  or  even  feveral  years.  Thefe  wonderful  effects, 
however,  do  not  feem  worthy  of  credit ;  as  the  Abbe 
Fontana  has  given  a  particular  account  of  an  American 
poifon  called /iVt/na  J,  which  in  all  probability  is  the  fame 
with  that  ufed  in  Africa  and  the  Eaft  Indies;  and  from 
his  account  it  is  extremely  improbable  that  any  fuch 
effefts  could  be  produced  with  certainty. 

With  this  poifon  the  Abbe  was  furnifhed  by  Dr  He- 
berden.  It  was  clofed  and  fealed  up  in  an  earthen  pot 
inclofed  in  a  tin-cafe.  Within  the  tin-cafe  was  a  note 
containing  the  following  words  :  "  Indian  poifon, 
brought,  from  the  banks  of  the  river  of  the  Amazons 
LI  by 
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Poiron.  by  Don  Pedro  Maldonado.  It  is  one  of  the  forts  men- 
-    »       tinned  in  the  Philofophical  Tranfadlions,  VoL  XLVII. 

N°  12."  In  the  volume  of  the  Philofophical  Tranfac- 
tions  here  quoted,  mention  is  made  of  two  poifons  little 
different  in  their  aftivity ;  the  one  called  the  poi/on  of 
Lamas,  and  the  other  of  Ticunas.  The  poifon  in  the 
earthen  veflel  ufed  by  the  Abbe  Fontana  was  that  of 
the  ticunas  ;  he  was  alfo  furnifhed  with  a  number  of 
American  arrows  dipped  in  poifon,  but  whether  that  of 
the  lamas  or  ticunas  he  could  not  tell. 

Oiir  author  begins  his  account  of  the  nature  of  this 
poifon  with  detecting  fome  of  the  miftakes  which  had 
been  propagated  concerning  it. — It  had  been  afferted, 
that  the  Ticunas  poifon  proves  noxious  by  the  mere  ef- 
fluvia, but  much  more  by  the  fteam  which  exhales  from 
it  in  boiling  or  burning  :  that,  among  the  Indians,  it 
is  prepared  only  by  women  condemned  to  die  ;  and 
that  the  mark  of  its  being  fufficiently  prepared  is  when 
the  attendant  is  killed  by  its  fteam.  All  thefe  affer- 
tions  are  by  the  Abbe  refuted  in  the  cleareft  manner. 
He  expofed  a  young  pigeon  to  the  fmell  of  the  poifon 
when  the  vefTel  was  opened,  to  the  fteam  of  it  when 
boiling,  and  to  the  vapour  of  it  when  burning  to  the 
fides  of  the  veffel,  without  the  animal's  being  the  leaft 
injured  ;  on  which,  concluding  that  the  vapours  of  this 
poifon  were  not  to  be  dreaded,  he  expofed  himfelf  to 
them  without  any  fear. 

This  poifon  diffolves  very  readily  even  in  cold  water, 
and  likewife  in  the  vegetable  and  mineral  acids.  With 
oil  of  vitriol  it  becomes  as  black  as  ink,  but  not  with 
the  reft  of  the  acids.  In  oil  of  vitriol  it  alfo  diffolves 
more  flowly  than  in  any  of  the  reft.  It  does  not  ef- 
fervcfce  with  acids  or  alkalis  ;  neither  does  it  alter  milk, 
nor  tinge  it,  except  with  the  natural  colour  of  the 
poifon;  nor  does  it  tinge  the  vegetable  juices  either 
red  or  green.  When  examined  by  the  microfcope, 
there  is  no  appearance  of  regularity  or  cryftallization ; 
but  it  for  the  moft  part  appears  made  up  of  very  fmall, 
irregular,  roundifh  bodies,  like  vegetable  juices.  It 
dries  without  making  any  noife,  and  has  an  extremely 
bitter  tafte  when  put  upon  the  tongue. 

The  ticunas  poifon  is  harmlefs  when  put  into  the 
eyes  ;  nor  is  it  fatal  when  taken  by  the  mouth,  unlefs 
the  quantity  is  confiderable.  Six  grains  of  the  foHd 
poifon,  diffolved  in  water,  killed  a  young  pigeon  which 
drank  it  in  lefs  than  20  minutes.  Five  grains  killed  a 
'  fmall  Guinea-pig  in  25  minutes.    Eight  grains  killed  a 


rabbit  in  an  hour  arid  eight  minutes,  &c.    In  "thofe 

experiments  it  was  obferved  that  much  lefs  poifon  was  ^ 
required  to  kill  an  animal  whofe  ftomach  was  empty 
than  one  that  had  a  full  ftomach.  Three  rabbits  and 
two  pigeons  were  killed  in  lefs  than  35  minutes  by  ta- 
king a  dofe  of  three  grains  each  on  an  empty  ftomach  ; 
but  when  the  experiment  was  repeated  on  five  animals 
with  full  ftomachs,  only  one  of  them  died. 

The  moft  fatal  operation  of  this  poifon  is  when  mix- 
ed with  the  blood.  The  fmalleft  quantity,  injefked  in- 
to the  jugular  vein,  killed  the  animal  as  if  by  a  ftroke 
of  lightning.  When  apphed  to  wounds  in  fuch  a  man- 
ner that  the  flowing  of  the  blood  could  not  wafti  it 
away,  the  animal  fell  into  convullions  and  a  train  of 
fatal  nervous  fymptoms,  which  put  an  end  to  its  life  in 
a  few  minutes.  Yet,  notwithftanding  thefe  feeming 
affeftions  of  the  nerves,  the  poifon  proved  harmlefs  when 
applied  to  the  naked  nerves  themfelves,  or  even  to  the 
medullary  fubftance  of  them  flit  open. 

The  ftrength  of  this  poifon  feems  to  be  diminiftied, 
and  even  deftroyed,  by  mineral  acids,  but  not  at  all  by 
alkalis  or  ardent  fpirits  ;  but  if  tlie  frefli  poifon  was  ap- 
phed to  a  wound,  the  application  of  mineral  acids  im- 
mediately after  could  not  remove  the  pernicious  effefts. 
So  far,  indeed,  was  this  from  being  the  cafe,  that  the 
application  of  nitrous  acid  to  the  wounded  mufcle  of  a 
pigeon  kiUed  the  animal  in  a  fhort  time  without  any 
poifon  at  all. — The  effefts  of  the  arrows  were  equally 
fatal  with  thofe  of  the  poifon  itfelf  (a). 

The  poifon  of  the  viper  is  analogous  in  Its  effefts  to 
that  of  ticunas,  but  inferior  in  ftrength  ;  the  latter  kill- 
ing more  inftantaneoufly  when  injefted  into  a  vein  than 
even  the  poifon  of  the  moft  venemous  rattlefnake. 

The  Abbe  has,  however,  obferved  a  difference  in  the 
aAIon  of  the  two  poifons  upon  blood  taken  out  of  the 
body.  He  cut  off  the  head  of  a  pigeon,  and  received 
its  blood  into  two  warm  conical  glaffes,  to  the  amount 
of  about  80  drops  into  each.  Into  the  blood  contained 
in  one  porringer,  he  put  four  drops  of  water  ;  and  into 
the  other  four  drops  of  the  pollbn  diffolved  in  water  as 
ufual.  The  event  of  this  experiment  was,  that  the 
blood,  with  which  the  water  only  was  mixed,  coagulated 
in  a  fliort  time  ;  but  that  in  which  the  poifon  was 
mixed  did  not  coagulate  at  all.  The  poifon  of  the  vi- 
per alfo  hinders  the  blood  from  coagulating,  but  gives 
it  a  much  blacker  tinge  than  the  poifon  of  the  ticunas. 
The  poifon  of  the  viper  alfo  proves  certainly  fatal  wheii 

injcfted 


(a)  Mr  Paterfon,  tn  his  travels  in  Africa,  in  the  years  1 777-8-9,  fell  in  with  an  European  woman  who  had  been 
wounded  with  a  poifoned  arrow.  Great  pains  had  been  taken  to  cure  her,  but  in  vain  ;  for  at  different  periods  of  the 
year  an  inflammation  came  on  which  was  fucceeded  by  a  partial  mortification.  She  told  him  that  the  wound  was 
eafily  healed  up  ;  but  in  two  months  afterwards  there  was  a  certainty  of  its  breaking  out  again,  and  this  had  been 
the  cafe  for  many  years.  The  Hottentots  poifon  their  arrows  with  a  fpecies  of  euphorbia.  See  Euphorbia.— 
The  amarylhs  difticha,  a  large  bulbous  plant  growing  abeut  the  Cape  of  Good  Hope,  called  mad poifony  is  ufed 
for  the  fame  purpofe.  The  natives  take  the  bull^when  they  are  putting  out  their  leaves,  cut  them  tranfverfely» 
extraft  a  thick  fluid,  and  keep  it  in  the  fun  till  it^^quires  the  confiftence  of  gum,  when  it  is  fit  for  ufe.  With 
arrows  poifoned  with  this  gum  they  kill  antelopes  and  other  fmall  animals  intended  for  food.  After  they  are 
wounded,  the  animals  generally  run  for  feveral  miles,  and  are  frequently  not  found  till  next  day.  When  the 
leaves  of  this  plant  are  young,  the  cattle  are  very  fond  of  them,  though  they  occafion  inftant  death.  Mr  Pater- 
fon mentions  another  ftirubby  plant  producing  a  nut,  called  by  the  Dutch  'woolf  gif  or  ivolf  poifon,  the  only 
poifon  ufeful  to  the  European  inhabitants.  The  nuts  are  roafted  Hke  coffee,  pulverized,  and  ftuffed  into  fome 
pieces  of  meat  or  a  dead  dog,  which  are  thrown  into  the  fields.  By  this  means  the  voracious  hyena*  are  gene- 
rally killed.    See  Rhus. 


P   O   I  [   267   ]  P   O  I 

even  in  very  finall  quantity  ;    fubftances  were  mjeded  into  the  veins. 


injeAed  into  the  veins, 

but  it  produces  a  kind  of  grumous  coagulation  and 
blacknefs  in  the  blood  when  drawn  from  a  vein,  though 
it  prevents  the  proper  coagulation  of  that  fluid,  and  its 
reparation  into  craflamentum  and  ferum  as  ufual.  See 
Viper. 

In  the  Philofophlcal  Tranfaftions,  335.  we  have 
a  number  of  experiments  which  (how  the  efFefts  of  ma- 
ny different  poHbns  upon  animals ;  from  whence  it  ap- 
pears, that  many  fubftances  which  are  not  at  all  account- 
ed poifonous,  yet  prove  as  certainly  fatal  when  mixed 
with  the  blood  as  even  the  poifon  of  rattlefnakes,  or  the 
ticunas  itfelf. — An  ounce  of  emetic  wine,  being  injeft- 
ed  into  the  jugular  vein  of  a  large  dog,  produced  no 
efFetft  for  a  quarter  of  an  hour.  At  the  expiration  of 
that  fpace  he  became  fick,  had  a  continual  vomiting, 
and  evacuation  of  fome  hard  excrements  by  ftool.  By 
thefe  evacuations  he  feemed  to  be  fomewhat  relieved ; 
but  foon  grew  uneafy,  moved  from  place  to  place,  and 
vomited  again.  After  this  he  laid  himfelf  down  on  the 
ground  pretty  quietly  ;  but  his  reft  was  difturbed  by  a 
return  of  his  vomiting,  and  his  ftrength  greatly  decrea- 
fed.  An  hour  and  an  half  after  the  operation  he  ap- 
peared half  dead,  but  was  gi-eatly  revived  by  having 
fome  warm  broth  poured  down  his  throat  with  a  funnel. 
This,  however,  proved  only  a  temporary  relief ;  for  in 
a  fhort  time  the  vomiting  returned,  he  made  urine  in 
great-quantity,  howled  miferably,  and  died  in  convul- 
fiOns. — A  dram  and  an  half  of  fal  ammoniac  diffolved 
in  an  ounce  and  an  half  of  water,  and  injefted  into  the 
jugular  vein  of  a  dog,  killed  him  with  convulfions  al- 
moft  inftantly. — The  fame  effeft  followed  from  injeft- 
ing  a  dram  of  fait  of  tartar  diffolved  in  an  ounce  of 
warm  water  ;  but  a  dram  and  an  half  of  common  fait 
injefted  into  the  jugular  produced  little  other  bad  confe- 
quence  than  a  temporary  thirft. — A  dram  of  purified 
white  vitriol,  injefted  into  the  crural  vein  of  a  dog, 

killed  him  immediately  Fifteen  grains  of  fait  of  urine 

diffolved  in  an  ounce  of  water,  and  injefted  into  the 
crural  vein  of  a  dog,  threw  him  into  fuch  violent  con- 
vulfions that  he  feemed  to  be  dying ;  neverthdefs  he  re- 
covered from  a  fecond  dofe,  though  not  without  a  great 
deal  of  difficulty :  but  an  ounce  of  urine  made  by  a 
man  fafting  produced  no  bad  effeft.  Diluted  aqua- 
fortis injected  into  the  jugular  and  crural  vein  of  a  dog 
killed  him  immediately  by  coagulating  the  blood.  Oil 
of  fulphur  ^containing  fome  quantity  of  the  volatile  vi- 
triolic acid)  did  not  kill  a  dog  after  repeated  trials.  On 
the  contrary,  as  foon  as  he  was  let  go,  he  ran  into  all 
the  corners  of  the  room  fearching  for  meat :  and  ha- 
ving found  fome  bones,  he  fell  a  gnawing  them  with 
ftrange  avidity,  as  if  the  acid,  by  injection  into  his  veins, 
had  given  him  a  better  appetite. — Another  dog  who 
had  oil  of  tartar  injefted  into  his  veins,  fwelled  and 
died,  after  fuffering  great  torment.  His  blood  was 
found  florid,  and  not  coagulated. — A  dram  and  a  half 
of  fpirit  of  fait  diluted  with  water,  and  injefted  into  the 
jugular  vein  of  a  dog,  kiUed  him  immediately.  In  the 
right  ventricle  of  the  heart  the  blood  was  found  partly 
grumous  and  concreted  into  harder  clots  than  ordinary, 
and  partly  frothy.  Warm  vinegar  was  injefted  with- 
out doing  any  manifeft  harm.— -Two  drams  of  fugar 
diffolved  into  an  ounce  of  water  were  injefted  into  the 
jugular  vein  of  a  dog  witliout  any  hurt. 

Thefe  are  the  refulte  of  the  experiments  where  faline 


Many  acrids 

proved  equally  fatal.  A  decoftion  of  two  drams  of 
white  hellebore,  injeAed  into  the  jugular  vein  of  a  dog, 
killed  him  like  a  ftroke  of  lightning.  Another  dog 
was  killed  in  a  moment  by  an  injeAion  of  an  ounce  of 
reftified  fpirit  of  wine  in  which  a  dram  of  camphor  was 
diffolved. — Ten  drams  of  highly  rectified  fpirit  of  wine, 
injefted  into  the  crui-al  vein  of  a  dog,  killed  him  in  a 
very  fhort  time  :  he  died  quietly,  and  licking  his  jaws 
with  his  tongue,  as  if  with  pleafure.  In  the  vena  cava 
and  right  ventricle  of  the  heart  the  blood  was  coagula- 
ted into  a  great  mslny  little  clots. — Three  drams  of  rec- 
tified fpirit  of  wine  injefted  into  the  crural  vein  of  a 
fmall  dog  made  him  apopleftic,  and  as  it  were  half  dead. 
In  a  little  time  he  recovered  from  the  apoplexy,  and  be- 
came giddy  ;  and,  when  he  endeavoured  to  go,  reeled 
and  fell  down.  Though  his  ftrength  increafed  by  de- 
grees, yet  his  drunkennefs  continued.  His  eyes  were 
red  and  fiery;  and  his  fight  fo  dull  that  he  fcarce  feem- 
ed to  take  notice  of  any  thing  :  and  when  he  was  beat, 
he  would  fcarce  move.  However,  in  four  hours  he  be- 
gan to  recover,  and  would  eat  bread  when  offered  him; 
the  next  day  he  was  out  of  danger. —  Five  ounces  of 
ftrong  white-wine  injefted  into  the  crural  vein  of  a  dog 
made  him  very  drunk  for  a  few  hours,  but  did  not  pro- 
duce any  other  confequences.  An  ounce  of  ftrong  de- 
coftion  of  tobacco  injefted  into  a  vein  killed  a  dog  in  a 
very  fhort  time  in  terrible  convulfions.  Ten  drops  of  oil  of 
fage  rubbed  with  half  a  dram  of  fugar,  and  thus  diffolved 
in  water,  did  no  harm  by  being  injefted  into  the  blood. 

Mercury,  though  feemingly  void  of  all  acrimony, 
proves  alfo  fatal  when  injefted  into  the  blood.  Soon 
after  the  injeftion  of  half  an  ounce  of  this  mineral  into 
the  jugular  vein  of  a  dog,  he  was  feized  with  a  dry 
fhort  cough  which  came  by  intervals.     About  two 
days  after,  he  was  troubled  with  a  great  difficulty  of 
breathing,  and  made  a  noife  like  that  of  a  broken- 
winded  horfe.    There  was  no  tumour  about  the  root  of 
the  tongue  or  the  parotid  glands,  nor  any  appearance 
of  a  falivation.    In  four  days  he  died ;  having  been 
for  two  days  before  fo  much  troubled  with  an  orthop- 
ncea,  that  he  could  fleep  only  when  he  leaned  his  head 
againft  fomething.     When  opened,  about  a  pint  of 
bloody  ferum  was  found  in  the  thorax,  and  the  outfide 
of  the  lungs  in  moft  places  was  bliftered.    Some  of  the 
bUfters  were  larger  and  others  fmaller  than  a  pea,  but 
moft  of  them  contained  mercurial  globules.  Several 
of  them  were  broken  ;  and  upon  being  preifed  a  little, 
the  mercury  ran  out  with  a  mixture  of  a  little  fanies  ; 
but  upon  fironger  prefrure,'a,confiderable  quantity  of  fa- 
nies iffued  out.    In  the  right  ventricle  of  the  heart  fome 
particles  of  quickfilver  were  found  in  the  very  middle  of 
the  coagulated  blood  lodged  there,  and  the  fame  thing 
alfo  w^s  obferved  in  the  pulmonary  artery.  Some  blood 
alfo  was  found  coagulated  in  a  very  ftrange  and  unufual 
manner  between  the  columnae  of  the  right  ventricle  of  the 
tlie  heart,  and  in  this  a  greater  quantity  of  quickiilver  than 
anywhere  elfe.  Tn  the  left  ventricle  was  found  a  very  tena- 
cious blood,  coagulated,  and  fticking  to  the  great  valve, 
including  the  tendons  of  it,  and  a  little  refembling  a  poly- 
pus.  No  mercury  could  be  found  in  this  ventricle  by  the 
moft  diligent  fearch ;  whence  it  appears,  that  the  mercury 
had  paffed  no  farther  than  the  extremities  of  the  pulmona- 
ry artery, where  it  had  ftuck,  and  occafioned  fatal  obftruc- 
tions.— 'In  another  dog,  which  had  mercury  injefted 
L  1  2  into 
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into  the  jugular,  it  appears  to  have  pa/Ted  the  puhno- 
nary  artery,  as  part  of  it  was  found  in  the  cavity  ef 
the  abd©raen,  and  part  alfo  in  feme  other  cavities  of 
the  body.  All  the  glandules  were  very  turgid'and  full 
of  liquor,  efpecially  in  the  ventricles  of  the  brain,  and 
all  round  there  was  a  great  quantity  of  ferum. 

In  like  manner,  oil  of  olives  proves  certainly  fatal 
when  injected  iuto  the  blood.  Half  an  ounce  of  this, 
injedled  into  the  crural  vein  of  a  dog,  produced  no  ef- 
fect in  half  a  quarter  of  an  hour  :  but  after  that,  the 
animal  barked,  cried,  looked  dejeiled,  and  fell  into  a 
deep  apoplexy  ;  fo  that  his  limba  v^ere  deprived  of  all 
fenfe  and  motion,  and:  were  flexible  any  way  at  plea- 
fure.  His  refplration  continued  very  llrong,  with  a 
fnorting  and  wheezing,  and  a  thick  humour  Toraetimes 
mixed  with  blood  flowing  out  of  his  mouth.  He  loft 
aU  external  fenfe :  the  eyes,  though  they  continued 
open,  were  not  fenlible  of  any  objefts  that  were  put  to 
them ;  and  even  the  cornea  could  he  touched  and  rub- 
bed, without  his  being  the  leaft  fenfible  of  it :  his  eye- 
lids, however,  had  a  convulfive  motion.  The  hearing 
was  quite  loft  ;  and  ia  a  ftiort  time  the  feeling  became 
fo  didl,  that  his  claws  and  ears  could  be  bored  with  red- 
hot  pincers  without  his  exprefling  the  leaft  fenfe  of  pain- 
Sometimes  he  was  feized  with  a  convulfive  motion  of 
the  diaphragm  and  mufcles  fubfervient  to  refpiration ; 
upon  which  he  would  bark  ftrongly,  as  if  he  had  been 
awake  :  but  this  waking  was  only  in  appearance ;  for 
all  the  time  of  this  barking  he  continued  as  infenfible 
as  ever.  In  three  hours  he  died  }  and  on  opening  hi& 
body,  the  bronchise  were  filled  Tvith  a  thick  froth. — 
An  ounce  of  oil  of  olivea  inje&ed  into  the  jugular  of 
another  dog  killed  him  in  a  moment ;  but  a  third 
lived  an  hour  after  it.  He  was  feized  with  great 
fleepinefs,  fnorting,  and  wheezing,  but  did  not  bark 
like  the  firft.  In  all  of  them  a  great  quantity  of  thick 
froth  was  found  in  the  lungs. 

We  come  now  to  fpeak  of  thofe  poifons  which  prove 
mortal  (b)  when  taken  by  the  mouth.  The  principal 
of  thefe  are,  arfenic,  corrofive  mercury,  glafs  of  anti- 
mony, and  lead  *.  What  the  effefts  of  thefe  fubftances 
are  when  injefted  into  the  blood,  cannot  be  related,  as 
no  experiments  feem  to  have  been  made  with  them  in 
that  way,  excepting  antimony,  whofe  effects  have  been 
already  mentioned.  The  effefts  of  opium,  when  injefted 
into  the  veims,  feem  to  be  fimilar  to  its  cffeils  when 
taken  by  the  mouth.  Fifty  grains  of  opium,  diffolved 
in  an  ounce  of  water,  were  injedled  into  the  crural 
vein  of  a  cat.  Immediately  after  the  operation  fhe 
feeoied  much  dejefted,  but  did  not  cry ;  only  made  a 
low,  interrupted,  and  complaining  noife.     This  was 


fucceeded  by  trembling  of  the  Umbs,  convulfive  motions 
of  the  eyes,  ears,  lips,  and  almoft  all  parts  of  the  body, 
with  violent  convuhious  of  the  breaft.  Sometimes  fhe 
would  raiCe  up  her  head,  and  feem  to  look  about  her  ; 
but  her  eyes  were  very  dull,  and  looked  dead.  Though 
fhe  was  let  loofe,  and  had  nothing  tied  about  her  neck, 
yet  her  mouth  was  fo  filled  with  froth*  that  fhe  was 
almoft  ftrangled.  At  laft,  her  convulfive  motions  con?- 
tinuing,  and  being  feized  with  ftretching  of  her  limbs, 
fhe  died  in  a  quarter  of  an  hour.  Upon  opening  the 
body,  the  blood  was  found  not  to  be  much  altered  from 
its  natural  ftate. — A  dram  and  an  half  of  opium  was 
diffolved  in  an  ounce  and  an  half  of  water,  and  then 
injefted  into  the  crural  vein  of  a  lufty  ftrong  dogi  He 
ftruggled  violently ;  made  a  loud  noifc,  though  his 
jaws  were  tied  ;  had  a  great  difficulty  of  breathing,  and 
palpitation  of  the  heart ;  with  convuHive  motions,  of 
almoft  all  parts  of  his  body.  Thefe  fymptoms  were 
fucceeded  by  a  profoimd  andapopleftic  fleep.  Having 
untied  him,  he  lay  upon  the  ground  without  moving 
or  making  any  noife,  though  feverely  beaten.  About 
half  an  hour  after  he  began  to  recover  fome  fenfe,  and 
would  move  a  little  when  beaten.  The  fleepinefs  ftill 
decreafed  ;  fo  that  in  an  hour  and  a  half  he  would  make 
a  noife  and  walk  a  httle  when  beat.  However,  he  died 
in  four  days,  after  having  voided  a  quantity  of  fetid 
excrements,  in  colour  refembhng  the  diluted  opium  he 
had  fwallowed. 

The  oil  of  tobacco  has  generally  been  reckoned  a 
very  violent  poifon  when  introduced  into  the  blood  ; 
but  from  the  Abbe  Fontana's  experiments,  it  appears 
to  be  far  inferior  in  ftrength  to  the  poifon  of  ticu- 
nas,  «r  ta  the  bite  of  a  viper.  A  drop  of  oil  of  to- 
bacco vras  put  into  a  fmall  incifion  ia  the  right  thigh 
of  a  pigeon,  and  in  two  minutes  the  animal  could  not 
ftand  on  its  right  foot.  The  fame  experiment  was 
repeated  on  another  pigeon  and  produced  exaftly  the 
fame  effed.  In  another  cafe,  the  oil  was  applied  to  a 
fhght  wound  in  the  breaft;  three  minutes  after  which,  the 
animal  could  not  ftand  on  the  left  foot.  This  ex;peri- 
ment  was  alfo  repeated  a  fecond  time,  with  the  fame 
fuccefs.  A  tooth-pick,  fteeped  in  oil  of  tobacco,  and 
introduced  into  the  mufcles  of  the  breaft,  made  the 
animal  fall  down  in  a  few  feconds  as  if  dead.  Ap- 
plied to  two  others,  they  threw  up  fevei-al  times  all  the 
food  they  had  eaten.  Two  others  treated  in  the  fame 
manner,  but  with  empty  ftomachs,  made  many  efforts 
to  vomit. — la  general,  the  vomiting  was  found  to  be 
a  conftant  effeft  of  this  poifon  :  but  the  lofs  of  motion 
in  the  part  to  which  the  poifon  is  applied,  was  found 
to  be  only  accidental.    None  of  the  animus  died  by  the 

apphcatioQ 


*  See  (b)  Of  all  poifons*  thofe  which  may  be  called  culinary  are  perhaps  the  moft  deftruftive,  becaufe  they  are 

^"'^a'  I    S^'^'^y       ^^^^  fufpefted.    AU  copper  %  veffels,  therefore,  and  vefTels  of  bell-metal,  which  contains  copper,  \  See  , 
7rtatife  on  ^o*^d  be  laid  afidc.    Even  the  common  earthen-ware^  when  they  contain  acids,  as  in  pickling,  become  very  per-/*"  "/  < 
Diftafes  of  nicious,  as  they  are  glazed  with  lead,  which  in  the  fmalleft  quantity  when  diffolved  is  very  fatal ;  and  even  tin,  the^"^° 
the  Vifcera.  leafl  exceptionable  of  the  metals  for  cuHnary  purpofes  except  iron,  is  not  always  quite  free  of  poifonous  quali- 
ties, it  having  been  found  ta  contain  a  fmall  portion  of  arfenic.    Mufhrooms  and  the  common  laurel  are  alfo 
very  fatal.    The  bitter  almond  ^^^contains  a  poifon,  and  its  antidote  likewife.    The  cordial  dram  ratafioy  much 
ufed  in  France,  is  a  flow  poifon,  its  flavour  being  procured  froin  the  kernels  of  peach,  black  cherry  ftones,  &c. — • 
The  fpirlt  of  lauro'cerafus  is  pecuharly  fatal.    The  adulteration  of  bread,  beer,  wine,  porter,  &c.  produces 
very  fatal  confequences,  and  merits  exemplary  punilhment.    Next  to  cuhnary  poifons  the  abufe  of  medicines  de' 
;ierves  particular  attention. 
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application  of  oil  of  tobacco.  Dr  Leake  liowtver  af- 
ferts  the  contrary  ;  faying,  that  this  oil,  which  is  ufed 
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ufed 

by  the  Indians  in  poifoning  arrows,  when  infufed  into 
a  freih  wound,  befides  ficknefs  and  vomiting,  occafions 
convulfions  and  death.  See  PraSical  EJfay  on  Difeafes 
of  the  Fifcera^  p.  67. 

The  pernicious  effefts  of  laurel- water  are  taken  no- 
tice of  under  the  article  Medicine,  n'261.  The  ac- 
count is  confirmed  by  the  experiments  of  the  Abbe 
Fontana  ;  who  teils  us,  that  it  not  only  kills  in  a  fliort 
time  when  taken  by  the  mouth,  but  that,  when  given 
in  fmall  dofes,  the  animal  writhes  fo  that  the  head  joins 
the  tail,  and  the  vertebrae  arch  out  in  fuch  a  manner  as 
to.  ftrike  with  horror  eveiy  one  who  fees  it.  In  order 
to  afcertain  the  efFefts  of  this  water  when  taken  into 
the  blood,  our  author  opened  the  flcin  of  the  lower  belly 
of  a  pretty  large  rabbit,  and  made  a  wound  in  it  about 
an  inch  long  ;  and  having  flightly  wounded  the  mufcles 
under  it  in  many  parts,  applied  two  or  three  tea-fpoon- 
fuls  of  laurel-water.  The  animal  fell  down  convulfed 
in  lefs  than  three  minutes,  and  died  foon  after.  The 
experiment  was  repeated  with  fimilar  fuccefs  in  other 
animals ;  but  was  always  found  to  a6t  moft  powerfully, 
and  in  the  fhorteft  time,  when  taken  by  the  mouth,  or 
injefted  by  way  of  clyfter.  From  thefe  experiments, , 
however,  he  concluded,  that  laurel- water  would  kill 
by  being  injefted  into  the  blood :  but  in  this  he  was 
deceived  ;  for  two  rabbits  had  each  of  them  a  large  tea- 
fpoonful  injefted  into  the  jugular  vein,  without  any  in- 
convenience either  at  the  time  of  injeftion  or  after- 
wards. It  proved  innocent  alio  when  applied  to  the 
bare  nerves,  and  even  vrhen  introduced  into  their  medul- 
lary fubftance. 

We  ought  now  to  give  fomc  account  of  the  proper 
antidotes  for  eacla  kind  of  poifon  ;  but  from  what  has 
been  related  concerning  the  extreme  aAivity  of  fome 
of  them,  it  is  evident  that  in  many  cafes  there  can  be 
but  very  little  hope.  People  are  moft  apt  to  be  bit  by 
ferpents  in  the  legs  or  hands  ;  and  as  the  poifon,  from 
the  Abbe  Fontana's  experiments,  appeals  to  ail  only 
in  confequence  of  being  abforbed  into  the  blood,  it  is 
plain,  that  to  prevent  this  abforption  is  the  chief  indi- 
cation of  cure.  We  have  recommended  feveral  methods 
for  this  purpofe  under  the  article  Medicine,  408. ; 
but  the  Abbe  Fontana  propofes  anotlier  not  mentioned 
there,  namely,  ligature.  This,  if  properly  applied  be- 
tween the  wounded  part  and  the  heart,  muft  certainly 
pi-event  the  bad  efFefts  of  the  poifon  :  but  then  it  tends 
to  produce  a  difeafe  almoft  equally  fatal ;  namely,  a  gan- 
grene of  the  part ;  and  our  author  gives  inftances  of 
animals  being  thus  deftroyed  after  the  effedts  of  the 
poifon  were  prevented ;  for  which  reafon  he  prefers  am- 
putation. But  the  good  effefts  of  either  of  thefe  me- 
thods, it  is  evident,  muft  depend  greatly  on  the  nature 
of  the  part  wounded,  and  the  time  when  the  ligature 
is  apphed  or  the  amputation  performed.  If  the  teeth 
of  the  ferpent,  or  the  poifoned  arrow,  happens  to  ftrike 
a  large  vein,  the  oidy  pofltbility  of  efcaping  inftant  death 
is  to  comprefs  the  trunk  of  the  vein  above  the  wounded 
place,  and  to  enlarge  the  wound,  that  the  blood  may 
flow  freely  and  in  large  quantity,  in  order  to  wafti 
away  the  poifon,  and  dil'charge  the  infefted  parts  of  the 
blood  itfelf.  If  this  is  neglefted,  and  the  perfon  falls 
into  the  agonies  of  death,  perhaps  ftrongly  ftimulating 
jiiedicincB  given  in  large  dofes,  and  continued  for  a 


length  of  tinfte,  ittay  enable  nature  to  counteraft  the  vi- 
rulence of  the  poifon.  For  this  purpofe  volatile  alkalis 
feem  moft  proper,  as  ading  fooaeft.  See  Medicine, 
p.  346.  col.  2.  and  p.  347.  col.  i. ;  and  perhaps  a  com- 
bination of  them  with  ether  might  be  advantageous,  as 
by  the  volatility  of  that  medicine  the  a£livity  of  the  al-' 
kali  would  probably  be  increafed.  In  the  Philofophical 
Tranfadions,  we  have  an  account  of  the  recovery  of  a 
dog  feemingly  by  means  of  the  volatile  alkali,  when  pro- 
bably he  was  in  a  dying  condition.  This  dog  indeed 
feems  to  have  had  a  remarkable  ftrength  of  conftitution. 
The  poor  creature  had  firft  got  two  ounces  of  the  juice 
of  nightlhade,  which  he  bore  without  any  inconve- 
nience. An  equal  quantity  of  the  juice  of  hemlock 
was  then  given  him  without  effedt.  He  then  got  a  large 
dofe  of  the  root  of  wolfsbane  with  the  fame  fuccefs.  Two 
drachms  of  white  hellebore  root  were  next  given.  Thefe 
caufed  violent  vomitings  and  purgings,  but  ftill  he  out- 
lived the  operation.  He  was  then  made  to  fwallow  five 
roots  of  the  colchicum,  or  meadow-faffron,  dug  frefh 
out  of  the  eaith.  The.  effedt  of  thefe  was  fimilar  to  that 
of  the  white  hellebore,  but  ftill  he  did  not  die.  Laftly^ 
he  got  two  drams  of  opium  ;  and  he  even  outlived  this 
dofe.  He  was  firft  caft  into  a  deep  fleep  by  it ;  but 
foon  awaked,  and  was  feized  with  violent  vomitings 
and  purgings,  which  carried  off"  the  effeft  of  the  opium. 
Seeing  then  that  the  animal  had  refifted  the  moft  vio- 
lent poifons,  it  xvas  refolved  to-  try  the  cffe<as  of  the 
bite  of  a  viper ;  and  he  was  accordingly  bit  three  or 
four  times  on  the  beUy  a  little  below  the  navel  by 
one  enraged.  The  immediate  confequence  of  this 
was  an  incipient  gangrene  in  the  parts  adjoining  to  the 
wound,  as  appeared  by  the  rifing  of  little  black  blad- 
ders filled  with  a  fanious  matter,  and  a  llvid^  colour 
which  propagated  itfelf  all  around.  The  motion  of  tlie 
heart  became  very  faint  and  irregular,  and  the  animaJ, 
lay  without  ftrength  or  fenfation,  as  if  he  had  been  fei- 
zed with  a  lethargy  or  apoplexy.  In  this  condition  his* 
wound  was  cupped  and  fcarified,  and  Venice  treacle  (a 
famous  antidote)  applied  to  it.  In  two  hours  after  this 
all  the  fymptoms  were  increafed,  and  he  feemed  to  be 
nearly  dead  ;  upon  which  half  a  drachm  of  volatile  fait 
of  hartfliorn  mixed  with  a  little  broth  was  poured 
down  his  throat ;  and  the  confequence  was,  that  in  a 
fhort  time  he  was  able  to  ftand  on  his  feet  and  walk. 
Another  dofe  entirely  difpelled  his  lethajrgy,  and  the 
heart  began  to  recover  its  ftrength.  However,  he  con- 
tinued very  weak ;  and  though  he  eat  no  folid  meat  for 
three  days,  yet  at  the  end  of  that  time  his  ftrength 
was  evidently  inei-eafed.  The  firft  day  he  drank  water 
plentifully  and  greedily,  and  on  the  fecond  day  he 
drank  fome  broth.  Oii  the  third  day  he  began  to  eat 
folid  meat,  aiid  feemed  out  of  danger  ;  only  fome  larg6 
and  foul  ulcers  remained  on  that  part  of  the  belly  which 
was  bit,  and  before  thefe  were  healed  he  was  killed  by- 
another  dog. 

From  comparing  this  with  fome  other  obfervations> 
indeed,  it  would  leem  that  volatile  alkali  is  the  beft  an- 
tidote againft  all  poifons  which  fuddenly  kill  by  a  mix- 
ture with  the  blood,  and  even  of  fome  oihers.  Indeed 
its  effects  in  curing  the  bite  of  fnakes  fceins  to  be  put 
beyond  aU  doubt,  by  a  paper  in  the  2d  volume  of  the 
Aiiatic  Relearches,  p.  323.  "  From  the  effed  of  a 
ligature  apphed  between  the  bitten  part  and  the  heart 
(fays  Mr  WiiiiaHas,  tlie  author  of  tiie  paper  j,  it  is  evident 

that 


Poifon , 
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Poifon  that  the  polfon  diffxifea  itfelf  over  the  body  by  the  re- 
" — turning  venous  blood  j  deilroying  the  irritability,  and 
rendering  the  fyftem  paralytic.  It  is  therefore  pro- 
bable, that  the  volatile  caiiftic  alkali,  in  relifting  the 
difeafe  of  the  poifon,  does  not  adl  fo  much  as  a  fpeclfic 
in  deftroying  its  quality,  as  by  counterading  the  effed 
on  the  fyftem,  by  ftimulating  the  fibres,  and  preferving 
that  irritability  vi^hich  it  tends  to  dellroy." 

But  whatever  be  the  mode  of  its  operation,  the  me- 
dicine is  unqueftionably  powerful.  Mr  Williams  ufed 
either  the  volatile  cauftic  alkali,  or  eau-de-luce;  the  for- 
mer of  which  he  feems  to  have  preferred.  Of  it  he 
gave  60  drops  as  a  dofe  in  water,  and  of  the  eau-de-luce 
lie  gave  40,  at  the  fame  time  applying  fome  of  the  me- 
dicine to  the  part  bitten,  and  repeating  the  dofe  as  he 
found  occafion.  Of  feven  cafes,  fome  of  which  were 
apparently  very  defperate,  only  one  died,  and  that  appears 
to  have  been  oocafioned  by  bad  treatment  after  the  cure. 
Many  of  the  patients  were  perfeftly  recovered  in  feven 
or  eight  minutes,  and  none  of  them  required  more  than 
two  hours :  On  the  whole,  Mr  Williams  fays  that  he 
*'  never  knew  an  inilance  of  the  volatile  cauftic  alkali 
faihng  in  its  effeft,  where  the  patient  has  been  able  to 
fwallow  it."  Dr  Mead  aflerts,  that  the  alkali  counter- 
ads  the  deadly  efFefts  of  laurel  water  ;  we  have  feen  its 
effeds  in  curing  the  bite  of  a  viper,  and  of  fnakes  ;  and 
from  Dr  Wolfe's  experiments  on  hydrophobous  pa- 
tients, it  may  even  claim  fome  merit  there.  Still, 
however,  there  is  another  method  of  attempting  a  cure 
in  fuch  deplorable  cafes  ;  and  that  is,  by  injefting  into 
the  veins  any  thing  which  will  not  deftroy  life,  but  will 
deftroy  the  effefts  of  the  poifon.  It  is  much  to  be 
,  regretted,  that  in  thofe  cruel  experiments  which  we 
have  already  related,  the  intention  feems  almoft  al- 
ways to  have  been  to  kill  the  animal  at  all  events ; 
whereas,  it  ought  to  have  been  to  preferve  him  alive, 
and  to  afcertain  what  medicines  could  be  fafely  injeft- 
ed  into  the  blood,  and  what  could  not,  with  the  eifeils 
which  followed  the  injeftion  of  different  quantities, 
none  of  which  were  fufficient  to  deftroy  life.  But  in 
the  way  they  were  managed,  fcarce  any  conclufion  can 
be  drawn  from  them.  Indeed  it  appears  that  httle  good 
is  to  be  expefted  from  this  mode  ;  it  is  mere  fpecula- 
tion,  and  future  experiments  muft  ftiow  whether  it  ever 
ftiall  be  ufed  for  the  cure  .of  poifons,  or  for  any  other 
purpofes  :  its  being  now  totally  laid  afide,  feems  to  mili- 
tate ftrongly  againft  the  efficacy  of  it ;  befides,  the  ex- 
treme cruelty  of  the  operation  will  ever  be  a  ftrong  bar 
to  its  general  introduftion.    See  Injection. 

There  ftill  remains  another  method  of  cure  in  defpe- 
rate cafes,  when  there  is  a  certainty  that  the  whole 
mafs  of  blood  is  infefted  ;  and  that  is,  by  the  bold  at- 
tempt  of  changing  the  whole  difeafed  fluid  for  the 
blood  of  a  found  animal.  Experiments  of  this  kind 
have  alfo  been  tried  ;  and  the  method  of  making  them, 
together  with  the  confequenccs  of  fuch  as  are  recorded 
in  the  Philofophical  Tranfaftions,  we  ^hall  notice  under 
the  ai-ticle  Transfusion. 

Dr  Mead,  finding  that  many  pretenders  to  philofo- 
phy  have  called  the  goodnefs  of  the  Creator  in  queftion, 
,for  having  created  fubltances  whofe  manifeft  and  obvi- 
ous qualities  are  noxious  and  deftrudive,  remarks,  by 
way  of  anfwer,  that  they  have  alfo  falutary  virtues. 
But,  befides  their  phyfical  efFeds,  they  arelikewife  food 
for  animals  whicli  afford  us  good  nourilhment,  goats  and 
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quails  being  fattened  by  hellebore,  ftarlings  by  hemlock, 
and  hogs  innocently  eating  henbane  ;  befides,  fome  of 
thofe  vegetables,  which  were  formerly  thought  poifon- 
ous,  are  now  ufed  in  medicine,  and  future  difcoveries 
may  probably  increafe  the  number.  The  poifon  of 
many  vegetables  is  their  only  defence  againft  the  ra- 
vages of  animals  ;  and  by  means  of  them  we  are  often 
enabled  to  defend  ufeful  plants  from  the  deftroying  in- 
fed  ;  fuch  as  by  fprinkUng  them  with  eifential  oil  of 
turpentine  ;  and  by  means  of  fome  fubftances  poifonous 
to  them,  we  are  enabled  to  deftroy  thofe  infeds  which 
infeft  the  human  body,  and  the  bodies  of  domeftic  animals, 
^c. — As  for  poifonous  minerals,  arfenic  for  example, 
Dr  Mead  obferves,  that  it  is  not  a  perfed  mineral,  but 
only  an  adive  fubftance,  made  ufe  of  by  nature  in  pre- 
paring feveral  metals  in  the  earth,  which  are  of  great 
fervice  to  mankind  j  and,  after  confirming  this  by  feve- 
ral inflances,  he  concludes  by  faying,  the  cafe  will  be 
found  much  the  fame  in  all  natural  produdions  of  this 
kind.  As  for  poifonous  animals,  &c.  their  noxious 
qualities  may  eafily  be  accounted  for,  by  refleding  that 
it  is  their  only  mode  of  felf-defence.  See  Arakea, 
p.  195.  and  Serpent. 

PorsoN  of  Copper.  This  metal,  though  when  in 
an  undiflblved  ftate  it  produces  no  fenfible  effeds,  be- 
comes exceedingly  adive  when  diflblved ;  and  fuch  is 
the  facility  with  which  the  folution  is  effeded,  that  it 
becomes  a  matter  of  fome  confequence  to  prevent  the 
metal  from  being  taken  into  the  human  body  even  in 
its  proper  fonn.  It  deth  not,  however,  appear  that 
the  poifon  of  copper  is  equally  pernicious  with  thofe 
of  arfenic  or  lead ;  much  lefs  with  fome  others  treated 
of  in  the  laft  article.  The  reafon  of  this  is,  that  it  ex- 
cites vomiting  fo  fpeedily  as  to  be  expelled,  even  though 
taken  in  confiderable  quantity,  before  it  has  time  to 
corrode  the  ftomach.  Roman  vitriol,  which  is  a  fo- 
lution of  copper  in  the  vitrlohc  acid,  has  been  ufed  as 
a  medicine  in  fome  difeafes  with  great  fuccefs.  Ver- 
digrife  alfo,  which  is  another  very  adive  preparation 
of  the  metal,  has  been  by  fome  phyficians  prefcribed 
as  an  emetic,  efpccially  in  cafes  where  other  poifons 
had  been  fwallowed,  in  order  to  procure  the  moft 
fpeedy  evacuation  of  them  by  vomit.  Where  copper  is 
not  ufed  with  this  view,  it  has  been  employed  as 
a  tonic  and  antifpafmodic,  with  which  it  has  been  ad- 
mitted into  the  Edinburgh  Difpenfatory  under  the 
title  ©f  Cuprum  ylmmomacak.  The  effeds  of  the 
metal,  however,  when  taken  in  a  pretty  large  quan- 
tity, and  in  a  diflblved  ftate,  or  when  the  ftomach 
abounds  with  acid  juices  fufficient  to  diflblve  it,  are 
very  difagreeable  and  even  dangerous ;  as  it  occa- 
fions  violent  vomitings,  pains  in  the  ftomach,  faint- 
ings,  and  fometimes  convulfions  and  death.  The  only 
cure  for  thefe  fymptoms  is  to  expel  the  poifon  by  vo- 
miting as  foon  as  poffible,  and  to  obtund  its  acri- 
mony ;  for  which  pm-pofe  drinking  warm  milk  wdl 
probably  be  found  the  moft  efficacious  remedy.  In 
order  to  prevent  the  entrance  of  the  poifon  into  the 
body,  no  copper  veflels  ftiould  be  ufed  in  preparing 
food  but  fuch  as  are  either  well  tinned  or  kept  ex- 
ceedingly clean.  The  pradice  of  giving  a  fine  blue  or 
green  colour  to  pickles,  by  preparing  them  in  copper 
veflels,  ought  not  to  be  tolerated  ;  for  Dr  Falconer,  in 
a  treatifc  on  this  fubjed,  afiures  us,  that  thefe  are 
fometimes  fo  ftrongly  impregnated  by  this  method  o€ 
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preparing  them,  that  a  fmall  quantity  of  them  will 
produce  a  flight  naufea.  Mortars  of  brafs  or  bell- 
metal  ought  for  the  fame  reafon  to  be  avoided,  as  by 
this  means  a  confiderable  quantity  of  the  pernicious 
metal  may  be  mixed  with  our  food,  or  with  medi- 
cines. In  other  cafes,  an  equal  caution  ought  to  be 
ufed.  The  cuftom  of  keeping  pins  in  the  mouth, 
of  giving  copper  halfpence  to  children  to  play  with, 
&c.  ought  to  be  avoided ;  as  thus  a  quantity  of  the 
metal  m'ay  be  infenfibly  taken  into  the  body,  after 

which  its  effeds  muft  be  uncertain.  It  is  proper 

to  obferve,  however,  that  copper  is  much  more  eafily 
dilTolved  when  cold  than  when  hot ;  and  therefore  the 
greateft  care  fhould  be  taken  never  to  let  any  thing 
defigned  for  food,  even  common  water,  remain  long 
in  copper  vefTels  when  cold ;  for  it  is  obferved,  that 
though  the  confeAioners  can  fafely  prepare  the  moft 
acid  fyrups  in  clean  copper  veffels  without  their  recei- 
ving any  detriment  whilil  hot,  yet  if  the  fame  fyrups 
are  allowed  to  remain  in  the  veffels  till  quite  cold,  they 
become  impregnated  with  the  pernicious  qualities  of 
the  metal. 

Poison  of  Lead.    See  Medicine,  303. 
PoiSQN-Tree.    See  Rhus. 

PoisoN-Tree  of  Java  ^  called  in  the  Malayan  language 
hohun  upas,  is  a  tree  which  has  often  been  defcribed  by 
naturalifts ;  but  its  exiftence  has  been  very  generally 
doubted,  and  the  defcriptlons  given  of  it  containing 
much  of  the  marvellous,  have  been  often  treated  as  idle 
fiftions.  N.  P.  Foerfch,  however,  in  an  account  of  it 
written  in  Dutch,  afferts  that  it  does  exift ;  and  tells 
us,  that  he  once  doubted  it  as  much  as  any  perfon;  but, 
determined  not  to  truft  general  opinions,  he  made  the 
moft  particular  inquiries  poflible ;  the  refult  of  vvhich 
was,  that  he  found  that  it  is  fituated  in  the  ifland  of 
Java,  about  27  leagues  from  Batavia,  14  from  Soura 
Charta,  the  emperor's  feat,  and  about  19  from  Tinkjoe, 
the  refidence  of  the  fultan  of  Java.  It  is  furrounded 
on  all  fides  by  hills  and  mountains,  and  the  adjacent 
country  for  1 2  miles  round  the  tree  is  totally  barren. 
Our  author  fays  he  has  gone  all  round  the  fpot  at  about 
1 8  miles  from  the  centre,  and  on  all  fides  he  found  the 
country  equally  dreary,  which  he  afcribes  to  its  noxious 
effluvia.  The  poifon  procured  from  it  is  a  gum,  IfTuing 
from  between  the  bark  and  the  tree  ;  and  it  is  brought 
by  malefaftors  who  have  been  condemned  to  death,  but 
who  are  allowed  by  this  alternative  to  have  a  chance  for 
their  life.  An  old  ecclefiaftic,  our  author  Informs  us, 
dwelt  on  the  outfide  of  the  furrounding  hills,  whefe  bu- 
finefs  it  was  to  prepare  the  criminals  for  their  fate,  if 
death  ftiould  be  the  confequcnce  of  their  expedition. 
And  indeed  fo  fatal  is  its  effluvia,  that  he  acknowledged 
that  fcarcely  two  out  of  20  returned  from  above  700 
whom  he  had  dlfmiffed. 

Mr  Foerfch  farther  tells  us,  that  be  had  feen  fevcral  of 
the  criminals  who  had  returned,  and  who  told  him,  that 
the  tree  ftands  on  the  borders  of  a  rivulet,  is  of  a  mid- 
dling fize,  and  that  five  or  fix  young  ones  of  the  fame 
kind  ftand  clofe  to  it.  They  could  not,  however,  fee 
any  other  plant  or  (hrub  near  it ;  and  the  ground  was 
of  brownifti  fand,  full  of  ftones  and  dead  bodies,  and 
difficult  to  pafs.  The  Malayans  think  this  tradl  was 
thus  rendered  noxious  and  uninhabitable  by  the  judge- 
ment of  God,  at  Mahomet's  defire,  on  accouHt  of  the 
jins  of  the  inhabitants.    No  animal  whatever  ia  ever 
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feen  there  j  and  fuch  as  get  there  by  any  means  never 
return,  but  have  been  brought  out  dead  by  fuch  of  the  " 
criminals  as  have  themfelves  efcaped  death. 

Our  author  relates  a  circumftance  which  happened 
in  the  year  1775,  to  about  400  families  (1600  fouls), 
who  refufed  to  pay  fome  duty  to  the  emperor,  and  who 
were  in  confequence  declared  rebels  and  banlHied  :  they 
petitioned  for  leave  to  fettle  in  the  uncultivated  parts 
round  Upas  :  the  confequence  of  which  was,  that  In  lefs 
than  two  months  their  number  was  reduced  to  about 
300  fouls,  who  begged  to  be  reconciled  to  the  emperor, 
and  were  again  received  under  his  protection.  Many 
of  thefe  furvlvors  Mr  Foerfch  faw,  and  they  had  jult 
the  appearance  of  perfons  tainted  with  an  infectious  dit- 
order. 

With  the  juice  of  this  tree  arrows,  lancets,  and  other 
ofFenfive  weapons,  are  polfoned.  With  lancets  thus  poi- 
foned,  Mr  Foerfch  obferves,  that  he  faw  1 3  of  the  em- 
peror's concubines  executed  for  infidelity  to  his  bed  in 
February  1776.  They  were  lanced  in  the  middle  of 
their  breafts  ;  in  five  minutes  after  which  they  were  fel- 
zed  with  a  tremor  and  fuhfultus  tendinum,  and  in  15  mi- 
nutes they  were  dead.  Their  bodies  were  full  of  livid 
fpots,  Uke  thofe  of  petechia',  their  faces  fwelled,  colour 
blue,  and  eyes  yellow,  &c.  Soon  after  he  faw  feven 
Malayans  executed  in  the  fame  way,  and  faw  the  fame 
effefts  follow ;  on  which  he  refolved  to  try  it  on  other 
animals,  and  found  the  operation  fimllar  on  three  pup- 
pies,  a  cat,  and  a  fowl,  none  of  wh^ch  furvlved  more 
than  13  minutes.  He  alfo  tried  Its  effedls  internally 
on  a  dog  feven  months  old ;  the  animal  became  deliri- 
ous, was  feized  with  cbnvuKions,  and  died  In  half  an 
hour.  From  all  which  our  author  concludes,  that  it 
is  the  moft  violent  of  all  vegetable  poifons,  and  that  It 
contributes  greatly  to  the  unhealthlnefs  of  the  ifland 
in  which  it  grows.  By  means  of  it  many  cruel  and 
ti-eacherous  murders  are  perpetrated.  He  adds,  that 
there  exifts  a  fort  of  cajoe-upas  on  the  coatt  or 
Macafiar,  the  poifon  of  which,  though  not  near  fo 
violent  or  malignant,  operates  nearly  in  the  fame  man- 
ner. 

To  this  account  our  readers  will  give  fuch  a  degree 
of  credit  as  they  think  is  due  ;  it  Is  our  bufinefs  how- 
ever to  add,  that  it  has  been  controverted  in  all  Its  parts 
in  a  memoir  of  Lambert  Nolft,  M.  D.  fellow  of  the  Ba- 
tavian  Experimental  Society  at  Rotterdam,  (fee  Gentle- 
man's Mag.  May  1 794,  p.  433.)  This  memoir  was  pro- 
cured from  John  Matthew  a  Rhyn,  who  had  been  23 
years,  from  1763  to  1786,  refiderit  in  the  ifland,  and 
therefore  had  every  opportunity  of  informing  hlmfelf 
on  the  fpot.  In  this  memoir  we  are  told,  that  Foerfch's 
account  of  the  tree  is  extremely  fufpiclous,  from  a  vari- 
ety of  circumftances :  i.  Though  he  had  letters  of  in- 
troduction, he  went  to  no  confiderable  houfe,  and  after- 
wards privately  withdrew  among  the  Englifh.  2.  When 
the  emperor  was  aflced  refpeftlng  Foerfch,  and  the  fa6t& 
he  relates,  he  anfwered,  that  he  had  never  heard  either 
of  him  or  of  the  tree.  3.  The  diftances  given  to  mark 
the  fituation  of  the  tree  are  not  accurate.  4.  The  exe- 
cution of  criminals  is  different  from  what  he  reprefents. 
5.  The  circumftance  of  feveral  criminals  returning  when 
Foerfch  was  there  has  a  fufpiclous  appearance.  6» 
There  exifts  no  fuch  tradition,  as  that  the  tree  was  pla- 
ced there  by  Mahomet.  7.  There  were  no  fuch  dif- 
turbancesin  1775  a»  Foerfch  reprefents,  the  traCt  to 
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,  Pola  which  he  alludes  having  fubmitted  to  the  Dutch  Eaft 
Poland  Company  as  early  as  1 756.    8.  The  ifland  is  not 

,11.  unhealthy,  as  Foerfch  aflerts ;  nor  are  violent  or  pre- 

mature deaths  frequent.  9.  The  Javanefe  are  a  curi- 
ous and  intelligent  people,  and  ofcourfe  could  not  be  fo 
ignorant  of  this  tree  if  it  had  any  exiftence.  i  o.  The 
aiOfertions  and  pretended  fafts  of  Foerfch  have  no  co- 
lateral  evidence ;  and  evei-y  thing  which  vi-^e  gather  from 
the  accounts  of  others,  or  fi-om  the  hiftory  of  the  people, 
invalidates  them.  For  thefe  and  other  reafons,  Dr 
Nolft  concludes,  that  very  little  credit  is  due  to  the  re- 
prefentations  of  Foerfch,  and  that  the  ifland  of  Java 
produces  no  fuch  tree,  which,  if  it  really  grew  there, 
»;  would  be  the  moil  remarkable  of  all  trees. 

POLA,  in  ichthyology,  is  the  name  of  a  flat  fi{h,  re- 
^fembling  the  foal,  but  foraewhat  ftiorter  and  fmaller. 
"It  is  called  cynoglojfus  and  Hnguatula.  It  abounds  ia 
the  Mediterranean,  and  is  fold  both  in  Rome  and  in  Ve- 
nice for  the  table. 

POL  AC  RE,  a  ihip  with  three  mails,  ufually  na- 
vigated in  the  Levant  and  other  parts  of  the  Medi- 
terranean. Thefe  vefiels  are  generally  furniihed  with 
fquare  fails  upon  the  main-maft,  and  lateen  fails  upon 
the  fore-mait  and  mizen-maft.  Some  of  them,  how- 
ever, carry  fquare  fails  upon  all  the  three  mafts,  par- 
ticularly thofe  of  Provence  in  France.  Each  of  their 
mafts  is  commonly  formed  of  one  piece,  fo  that  they 
have  neither  top-maft  nor  top-gallant-maft  j  neither 
have  they  any  horfes  to  their  yards,  becaufe  the  men 
ftand  upon  the  top-fail-yard  to  loofe  or  furl  the  top- 
gallant-fail, and  on  the  lower-yard  to  reef,  to  loofe,  or 
furl,  the  top-fail,  whofe  yard  is  lowered  fufiiciently  down 
for  that  purpofe. 

POLAEDRASTYLA,  in  natural  hiftory,  is  the 
name  of  a  genus  of  cryftals,  derived  from  the  Greek 
"cMif ,  many,  Jides.,  the  primitK-e  particle  «,  ko/,  and 
ruxof  J  a  column  ;  and  means  a  cryftal  with  many  planes, 
and  without  a  column. 

The  bodies  of  this  genus  are  cryftals  of  two  oftan- 
gular  pyramids,  with  the  bafcs  joined,  the  whole  body 
confifting  of  16  planes.  Of  this  genus  there  are  only 
two  fpecies  known  :  i.  A  brown  kind  with  fhort  pyra- 
mids, found  in  great  plenty  in  Virginia  on  the  fides  of 
hills  ;  and,  2.  A  colourlefs  one,  with  longer  pyramids. 
This  has  yet  been  found  only  in  one  place,  which  is  the 
great  mine  at  Goiralaer,  in  Saxony,  where  it  ufually 
iies  at  great  depths. 

POLAND,  a  kingdom  of  Europe,  in  its  largell  ex- 
tent bounded  by  Pomerania,  Brandenburg,  Silefia,  and 
Moravia,  to  the  weft ;  and,  towards  the  eaft,  by  part 
of  Ruflia  and  the  Lefler  Tartary  ;  on  the  north,  it 
has  the  Baltic,  Ruffia,  the  grand  province  of  Livo- 
,  nia,  and  Samogitia  ;  and  on  the  fouth,  it  is'  bounded 
by  Beflinabia,  Tranfylvania,  Moldavia,  and  Hungary. 
Geographers  generally  divide  it  into  the  provinces  of 
Poland  Proper,  Lithuania,  Samogitia,  Courland,  Pruf- 
fia,  Maffovia,  Polachia,  Polefia,  Little  Ruflia,  called 
likewife  Rujfia  Rubra  or  Red  Ru//i(',  Fodolia.,  and  the 
Ukrain.  Now,  however,  it  is  very  confidcrably  re- 
duced in  extent,  as  will  appear  in  the  courfe  of  its  hi- 
ftory. For  a  map  of  .Poland,  Lithuania,  and  Pruflia, 
fee  Plate  CCCCX. 

V7ith  re;  ard,  to  •  the  hiftory  of  Poland,  w«  are  not 
,  to  gather  J  e  earlier  part  of  it  from  any  accounts  tranf- 
/mitted  to  us  by  the  oativfs^    The  early  hiftories  of  all 
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nations  indeed  are  involved  in  fable  j  but  the  Poles  n«-  Poh 

ver  had  even  a  fabulous  hiftory  of  their  own  nation,   v 

The  reafon  of  tliis  is,  that  it  was  not  the  cuftom  with 
that  nation  to  entertain  itinerant  poets  for  the  amufe- 
ment  of  the  great ;  for  to  the  fongs  of  thefe  poets  en- 
tertained among  other  nations  we  are  obliged  for  the 
early  part  of  their  hiftory  ;  but  this  afliftance  being 
deficient  in  Poland,  we  muft  have  recourfe  to  what  is 
recorded  concerning  it  bythe  hiftorians  of  ot  her  nations*  j 
The  fovereigns  of  Poland  at  firft  had  the  title  of  t'olifh 
ducej,  dukes  or  generals,  as  if  their  office  had  been  ere'.g 
only  to  lead  the  armies  into  the  field.    The  firft  of  jj'"^  J 
thefe  is  univerfally  allowed  to  have  been  Lechus  oraJkes. 
Lecht ;  and  to  render  him  more  illuftrious,  he  is  faid  » 
to  have  been  a  lineal  defcendant  from  Japhet  the  fon  of  Lechu 
Noah.     According  to  fome  writers,  he  migrated  at  ^"^^  ^ 
the  head  of  a  numerous  body  of  the  defcendants  of  the 
ancient  Sclavi  from  fome  of  the  neighbouring  nations  ; 
and,  to  this  day,  Poland  is  called  by  the  Tartars  the 
kingdom  of  Lethus.    Bufching,  however,  gives  a  dif- 
ferent account  of  the  origin  of  the  Poles.  Sarmatia, 
he  obferves,  was  an  extenfive  country,  inhabited  by  a 
vaiiety  of  nations  of  different  names.    He  fuppofes  the 
Poles  to  be  the  defcendants  of  the  ancient  Lazi,  a  peo- 
ple who  Hved  in  Colchis  near  the  Pontus  Euxinua  j  j 
whence  the  Poles  are  fometimes  called  Polazi.    Crofs-  O^rw. 
ing  feveral  rivers,  they  entered  Pofnania,  and  fettled  on 
the  borders  of  the  Warta,  while  their  neighbours  the„f"p^ 
Zechi  fettled  on  the  Elbe,  in  the  550th  year  of  Chrift, 
As  to  the  name  of  Poland,  or  Polfia,  as  it  is  called  by 
the  natives,  it  comes  from  the  Sclavonic  word  Pok^ 
or  Poln,  which  fignifies  a  country  adapted  to  hunt- 
ing, becaufe  the  whole  country  was  foraierly  covered 
with  vaft  forefts,  exceedingly  proper  for  that  employ- 
ment. 

Of  the  tranfadtions  of  Lechus  during  the  time  that  Vifcin 
he  enjoyed  the  fovereignty,  we  hav£  no  certain  ac-^^^^'^< 
count.    His  fucceflbr  was  named  Fifcimer,  who  is  ge,*^*^^*^* 
nerally  fuppofed  to  have  been  the  nephew  of  Lechus. 
He  was  a  warlike  and  fuccefsful  prince,  fubduing  many 
provinces  of  Denmark,  and  building  the  city  of  Wif. 
mar,  fo  called  from  the  name  of  the  fovereign.  But 
the  Danilh  hiftwrians  take  no  notice  of  his  wars  with 
their  country ;  nor  do  they  even  mention  a  prince  of 
this  name.    However,  he  is  faid  to  have  reigned  for  a 
long  time  with  great  glory  ;  but  to  have  left  the  people 
in  great  diftrefs,  on  account  of  the  difputes  which  aroft: 
about  a  fucceffor.  ^ 

After  the  death  of  Vifcimer,  the  nobility  were  on  Form 
the  point  of  elefting  a  fovereign,  when  the  people,  P"^^" 
harafled  by  the  grievous  burdens  occafioncd  by  thej^/j 
wars  of  Vifcimer,  unanimoully  demanded  another  form  ariaoc 
of  government,  that  they  might  no  longer  be  liable  to 
fuffer  from  ambition  and  tyranny.    At  fiift  the  nobi- 
lity pretended  to  yield  to  this  humour  of  the  people 
with  great  reludtance  ;  however,  they  afterwards  deter- 
mined on  fuch  a  form  of  government  as  threw  all  the 
power  into  their  own  hands.     Twelve  palatines,  or 
vaivodes,  were  chofen  ;  and  the  Polifh  dominions  di- 
vided into  as  many  provinces.    Thefe  palatines  exer- 
cifed  a  defpotic  authority  within  their  feveral  jurifdic- 
tions,  and  aggravated  the  mxiarj  of  the  people  by  per- 
petual wars  among  themfelves  ;  upon  which  the  Poles, 
worn  out  with  oppreffion,  refolved  to  return  to  their 
old  form  of  government.    Many  afieniblies  were  held 
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for  t\m  purpofe  ;  but,  by  reafon  of  the  oppofition  of 
the  valvodes,  they  came  to  nothing.  At  lalt,  however, 
they  caft  their  eyes  upon  Cracus,  or  Gracus,  whofe 
\vesilth  and  popularity  had  raifed  him  to  the  higheft 
honours  among  his  countiymen.  The  Poles  fay  that' 
he  was  a  native  of  Poland,  and  one  of  the  i  2  vaivodes  ; 
but  the  Bohemians  affinn  that  he  was  a  native  of  their 
country  :  however,  both  agree  in  maintaining,  that  he 
was  defcended  from  the  ancient  family  of  the  Gracchi 
in  Rome  ;  wW,  they  fay,  were  banifhed  to  this  countiy. 
He  is  faid  to  have  fignalized  himfelf  againft  the  Franks, 
whom  he  overthrew  in  fome  defperate  engagements,  and 
aftenvards  built  the  city  of  Cracow  with  their  fpoils. 
He  did  not  enlarge  his  dominions,  but  made  his  fubjefts 
happy  by  many  excellent  regulations.  At  laft,  after  a 
long  and  glorious  reign,  he  expired,  or,  according  to 
fome,  was  afifaffinated  by  a  nobleman  who  afpired  to  the 
crown. 

Cracus  left  three  children  ;  Cracus,  Lechus,  and  a 
daughter  named  Vanda.  The  firft  fucceedcd  to  the 
dukedom  in  virtue  of  his  birthright ;  hut  was  foon  after 
murdered  by  his  brotl\er  Lechus.  Plowever,  it  feems 
the  thoughts  of  the  crime  which  he  had  committed  fo 
ditturbed  his  confclence,  that  the  fecret  could  not  be 
kept.  When  It  was  known  that  he  had  been  the  mur- 
derer of  his  late  fovereign,  he  was  depofed  with  all 
])ofr!ble  marks  of  ignominy  and  contempt,  and  his  fifter 
Vanda  declared  duchefs.  She  was  a  moft  beautiful  and 
accompliflied  lady  ;  and  foon  after  (he  had  been  raifed 
to  the  foverelgnty,  one  Rithogar,  a  Teutonic  prince, 
ftnt  an  ambaffador  demanding  her  in  marriage,  and 
threatening  war  if  his  propofals  were  refufed.  Vanda 
marched  in  ptrfon  againft  him  at  the  head  of  a  numer- 
ous army,  and  the  event  proved  fatal  both  to  Rithogar 
and  herfelf.  The  troops  of  Rithogar  abandoned  him 
Vv'ithout  ftrlklng  a  blow,  upon  which  he  killed  himfelf 
in  defpair  ;  and  Vanda,  having  become  enamoured  of 
him,  was  fo  much  concerned  for  his  death,  that  fhe 
drowned  herfelf  in  the  river  Viftula  or  Wefel.  From 
this  unfortunate  lady  the  country  of  Vandalia  takes  its 
name. 

The  family  of  CracUs  having  become  extlnft  by  the 
death  of  Vanda,  the  Poles  were  again  left  at  liberty  to 
choofe  a  new  fovereign  or  a  new  form  of  government, 


were  laid  all  the  etifigns  of  the  ducal  autliorlty  ;  an^  art  Po'^' 
herald  proclaimed,  that  he  who  firft  arrived  at  that  pil- 
lar  from  a  river  at  fome  diftance,  named  Pouderic^  was 
to  enjoy  them.  A  Pollfh  lord  named  Lechvs  was  re-  . 
folved  to  fecure  the  viftory  to  himfelf  by  a  flratagem  ; 
for  which  purpofe  he  caufed  iron  fpikes  to  be  driven  all 
over  the  eourie,  referving  only  a  path  for  his  own  horfc. 
The  fraudulent  defign  took  cStSi  in  part,  all  the  reft 
of  the  competitors  behig  difmounted,  and  fome  feverely 
hurt  by  their  fall.  Lechus,  in  confequcnce  of  this  vie* 
tory,  was  about  to  be  proclaimed  duke  ;  when,  unlucki- 
ly for  him,  a  peafant  who  had  found  out  the  aitilice  op* 
pofed  the  ceremony ;  and  upon  an  examination  of  the 
faft,  Lechus  was  toni  in  pieces,  and  the  ducal  authority 
conferred  upon  the  peafant. 

The  iiamxe  of  the  new  monarch  was  alfo  Lechus.  He 
attained  the  foverelgnty  in  the  year  774,  and  behaved 
with  great  wifdom  and  moderation.  Though  he  poffefled 
the  qualities  of  a  great  warrior,  and  extended  his  domi- 
nions on  the  fide  of  Moravia  and  Bohemia,  yet  his  chief 
delight  was  to  make  his  fubjecls  happy  by  peace.  In 
the  decline  of  life  he  was  obliged  to  engage  in  a  war 
with  Charlemagne,  and  is  faid  by  fome  to  have  fallen  in 
battle  with  that  powerful  monarch  ;  though  others  afiert 
that  he  died  a  natural  death,  having  lived  fo  long  that 
the  fprlngs  of  life  were  quite  worn  out. 

Lechus  IH.  was  fucceeded  by  his  fon  Lechus  IV. 
who  inherited  all  his  father's  virtues.  He  fuppreffed  an 
infurreftion  in  the  Pollfli  provinces,  by  which  he  ac- 
quired great  reputation";  after  which  he  led  his  army 
againft  the  Greek  and  Italian  legions  who  had  over- 
run Panonia.  He  gained  a  complete  viftory  over  his 
enemies.  Nor  was  his  valour  more  confplcuous  In  the 
battle  than  his  clemency  to  the  vanquiflied  :  for  he  dlf- 
mlifed  all  his  prifoners  without  ranfom  ; '  demanding  no 
other  conditions  than  that  they  fliould  never  again  difturb 
the  peace  of  Poland,  or  the  allies  of  that  kingdom.  This 
duke  is 'faid  to  have  been  endowed  with  many  virtues, 
and'  is  charged  only  with  the  vice  of  incontinence.  He 
left  20  natural  children,  and  only  one  legitimate  fon, 
named  Popicl,  to  whom  he  left  the  foverelgnty.  Popiel 
was  alfo  a  virtuous  and  pacific  prince,  who  never  had  re- 
courfe  to  arms  but  through  rieceflity.  He  removed  the 
feat  of  government  from  Cracow  to  Gnefna,  and  Was 


'I'lirough  a  natural  levity,  they  changed  the  form  of    fucceeded  by  his  nephew  Popiel  II,  a  minor. 
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government,  and  reftored  the  valvodes  notwithftanding 
■A\  that  they  had  formerly  fufPered  from  them.  The 
confequences  were  the  fame  as  before :  the  valvodes 
abufed  their  power  ;  the  people  were  opprefled,  and  the 
ftate  was  diftrafted  between  foreign  wars  and  civil  con- 
tentions. At  that  time  the  Hungarians  and  Moravians 
had  invaded  Poland  with  a  numerous  army,  and  were 
oppofed  only  by  a  handful  of  men  almoft  ready  to  fur- 
render  at  difcietlon.  However,  one  Premlflaus,  a  pri- 
vate foldicr,  contrived  a  ftratagem  by  which  the  numei- 
ous  forces  of  the  enemy  were  overthrown  ;  and  for  his 
valour  was  rewarded  with  the  dukedom.  We  are  ig- 
norant of  tlie  other  traufaftions  of  his  reign  ;  but  all 
hiftorlans  inform  us  that  he  died  deeply  regr{;tted,  and 
without  iffue ;  fo  that  the  Poles  had  once  more  to 
choofe  a  fovereign. 

On  the  death  of  Premlflaus  feveral  candidates  appeared 
for  the  throne  ;  and  the  Poles  determined  to  prefer  him 
who  could  overcome  all  his  competitors  in  a  horfe-race. 
A  ft  one  pillar  was  ere6\ed  near  the  capital,  on  which 

Vol.  XV.  Part  I. 


The  young  king  behaved  with  propriety  as  long  as 
he  was  under  the  tuition  of  others ;  but  as  foon  as  he 
had  got  the  reins  of  government  into  his  own  hands  the 
face  of  affairs  was  altered.  Lechus  III.  who,  as  hath 
been  already  mentioned,  had  20  illegitimate  children, 
had  promoted  them  to  the  government  of  different  pro- 
vinces ;  and  they  had  difcharged  the  duties  of  their  offices 
in  fuch  a  manner  as  (liowed  that  they  were  worthy  of  the 
confidence  repofed  in  them.  However,  as  foon  as  Popiel 
came  of  age,  being  feduced  by  the  advice  of  his  wife,  an 
artful  and  ambitious  woman,  he  i-emoved  them  from  their 
pofts,  treated  tliem  with  the  utmoft  contempt,  and  at  laft 
found  means  to  poifon  them  all  at  once  at  an  entertain- 
ment. A  dreadful  punlfhment,  however,  according  to 
the  hiftorlans  of  thole  times,  attended  his  treachery  and 
cruelty.  The  bodies  of  the  unhappy  governors  were 
left  unburied ;  and  from  -them  iffued  a  Iwarm  of  rats, 
who  purfued  Popiel,  his  wife,  and  children,  wl:ierever  they 
went,  and  at  laft  devoured  them.  The  nation  now  be-  ' 
came  a  prey  to  civil  difcord  at  the  fame  time  that  it  waa- 
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 JidralTeei  by  a  foreign  enemy  ;  and,  in  iTiort,  tlie  ftate 

feemed  to  be  on  the  verge  of  difTolution,  when  Piaftus 
g       was  proclaimed  duke  ii>  830,  from  whom  the  natives  of 
Why  the    ducal  or  regal  dignity  were  called  Plijles.  See  Piastus. 
^f^p'^lan'd  '^'^'^  excellent  monarch  died  in  861,  and  was  fuccecded 
sire  called        ^'^  ^"^^  Ziemovitua,  who  was  of  a  more  warlike  dif- 
pofition  than  his  father,  and  who  firft  introduced  a  re- 
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gular  difclpline  among  the  Polifh  troops,  lie  main- 
tained a  refp'cftable  army,  and  took  great  pains  to  ac- 
quire a  perfett  knowledge  in  the  art  of  war.  The  con- 
fequence  of  this  was,  that  he  was  viftorious  in  all  his 
battles  ;  and  retook  from  the  Germans  and  Hungarians 
not  only  all  tliat  they  had  gained,  but  enlarged  his  do- 
minions beyonS  "what  they  had  been.  After  his  death 
nothing  remarkable  happened  in  Poland  till  the  time  of 
Mieczflaus  I.  who  attained  the  ducal  authority  in  964. 
He  was  born  bhnd,  and  continued  fo  for  feven  years : 
after  which  he  recovered  his  fight  without  ufing  any 
medicine  ;  a  circumftance  fo  extraordinar)',  that  in  thofe 
times  of  ignorance  and  fuperftition  it  was  accounted  a 


fetting  out  on  tins  expedition,  he  was  prevented  by  the  1"^^^  .'u 
breaking  out  of  a  war  with  the  Bohemians.    The  ele-  v— 
vaLion  of  Bolcflaus  to  the  regal  dignity  had  excited  the 
envy  of  the  duke  of  Bohemia,  who  had  folicited  the 
fame  honour  for  himfelf,  and  had  been  refufed.  His 
jealoufy  was  further  excited  by  the  connexion  between 
Boleflaus  and  the  emperor,  the  former  having  married 
Rixa  the  emperor's  niece.    Without  any  provocation, 
therefore,  or  without  giving  the  leafh  intimation  of  his 
defign,  the  duke  of  Bohemia  entered  Poland- at  the  head 
of  a  numerous  army,  committing  everywhere  dreadful 
ravages.    Boleflaus  immediately  marehed  againft  him,  „ 
and  the  Bohemians  retired  with  precipitation.   Scarcity  querTfid 
of  provifions,  and  the  inclemency  of  the  feafon,  preventedhemia  ^ 
Boleflaus  at  that  time  from  purfuing ;  but  as  foon  as 
thefe  obftacles  were  removed,  he  entered  Bohemia  at  the 
head  of  a  formidable  army,  with  a  full  refolution  of 
taking  an  ample  revenge.    The  Bohemians  were  alto- 
gether unable  to  refift  ;  neither  indeed  had  they  courage 
to  venture  a  battle,  though  Boleflaus  did  all  in  his  power 


miracle.    In  his  reign  the  Chriflian  religion  was  intro-^  -to  force  them  to  it.    So  great  indeed  was  the  cowardice 


duced  into  Poland.  The  moft  probable  account  of  tlic 
manner  in  which  Chriftianity  was  introduced  is,  that 
Mieczflaus  having  by  ambaffadors  made  his  addrefles  to 
Daborwka  daughter  to  the  Duke  of  Bohemia,  the  llidy 
rejefted  his  offer  unlefs  he  would  fuffer  himfelf  to  be 
baptized.  To  this  the  duke  confcnted,  and  was  bap- 
tized, after  having  been  inftrufted  in  the  principles  of 
Chriftianity.  He  founded  the  archbifhopi  ics  of  Gnefna 
and  Cracow-;  and  appointed  St  Adalbert,  fent  by  the 
pontiff  to  propagate  Chriftianity  in  Poland,  primate  of 
the  whole  kingdom.  On  the  birth  of  his  fon  Boleflaus  he 
redoubled  his  zeal ;  founding  federal  biflioprics  and  rao- 
nafteries  ;  ordering  likewife  that,  when  any  part  of  the 
Gofpel  was  read,  the  hearers  fliould  half-draw  their 
fwords,  in  teftimony  of  their  readinefs  to  defend  the  faith. 
He  was,  however,  too  fuperftitious  to  attend  to  the  duties 
of  a  fovereign  ;  and  fuffered  his  dominions  to  be  ravaged 
by  his  barbarous  neighbour  the  duke  of  Ruffia.  Yet, 
with  all  his  devotion,  he  could  not  obtain  the  title  of 
king  from  the  pope,  though  he  had  warmly  folicited  it ; 
but  it  was  afterwards  conferred  on  his  fon,^  who  fucceed- 
ed  to  all  his  dominions. 

Boleflaus  I.  the  firft  king  of  Poland,  furnamed  Chrobry^. 
fucceedtd  to  the  fovereignty  in  999.  He  alfo  profeffed 
king  of  r"©-  and  cherifticd  Chriftianity,  and  was  a  man  of  great  va- 
lour and  prudence.  However,  the  firft  tranfaftion  of 
his  reign  favoured  very  much  of  the  ridiculous  piety  of 
thofe  times.  He  removed  from  Prague  to  Gnefna  the 
remains  of  a  faint  which  he  had  purchafed  at  a  coniider- 
able  price.  The  Emperor  Otho  HI.  made  a  pilgrimage, 
on  account  of  a  vow,  to  the  tomb  of  this  faint.  He  was 
hofpitably  received  by  Boleflaus,  whom,  in  return,  he 
invcfted  with  the  regal  dignity;  an  a<St  whicii.was  con- 
firmed by  the  pope.  This  new  dignity  added  nothing 
to  the  power  of  Boleflaus  ;  though  it  increafed  his  con- 
fequence  with  his  own  fubjefts.  He  now  affected  more 
ftate  than  before  :.  his  body-guards  were  confiderably. 
augmented  ;  and  he  was  conftantly  attended  by  a.  nu- 
merous and  fplendid  retinue  whenever  he  ftirred  out  of 
his  palace.  Thus  he  infpired  his  people  with  an  idea 
of  his  greatnefs,  and  confequently  of  their  own  import- 
ance ;  which  no  doubt  was  neceffary  for  the  accomplifli- 
ment  of  a  defign  he  had  formed,  namely,  an  offenfive 
war  with  Ruffia.  ;  but  when  he  was  upon  the  point  of 
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of  the  duke  or  his  army,  that  they  fuffered  Prague,  the 
capital  of  the  duchy,  to  be  taken  after  a  fiege  of  two 
years  ;  having  never,  during  all  that  time,  ventured  to- 
relieve  it  by  fighting  the  Polifh  army.    The  taking  of. 
this  city  was  quickly  followed  by  the  reduftion  of  all  the 
places  of  inferior  note :  but  though  Boleflaus  was  in 
poffeffion  of  almoft  all  the  fortified  places  in  Bohemia, 
he  could  not  believe  his  conquefts  to  be  complete  until, 
he  became  mafter  of  the  duke's  perfon.    This  unfortu- 
tunate  prince  had.  flaut  himfelf  up  with  his  fon  in  his  ■ 
only  remaining  fortrefs  of  Wiffogrod,  where  he  imagined, 
that  he  fliould  be  able  to  foil  all  the  attempts  of  the 
Polifli  monarch.    In  this,  however,  he  found  himfelf 
difappointed.    Boleflaus  inverted  the  place,  and  made- 
his  approaches  with  fuch  rapidity,  that  the  garrifon^., 
dreading  a  general  affault,  refolved  to  capitulate,  and 
perfifted.in  their  refolution  notwithftanding  all  the  in- 
treatles  and  promifes  of  the  duke.    The  confequence 
was,  that  the  unhappy  prince  fell  into  the  hands  of  his 
enemies,  and  had  his  eyes  put  out  by  Boleflaus  ;  after 
which,  his  fon  Jaremir  was  put  into  perpetual  and  clofe 
confinement. 

From  Bohemia  Boleflaus  marched  towards  Moravia  ;  And  Mor, 
but  no  fooner  did  he  arrive  on  the  frontier  than  the  via. 
whole  province  fubraitted  without  a  blow.    He  then 
refumed  his  intention  of  invading  Ruflia ;  for  which  he 
had  HOW  a  very  fair  opportunity,  by  reafon  of  a  civil 
war  which  raged  with  violence  among  the  children  of 
duke  Volodomir.-    The  chief  competitors  were  Jariflaus 
and  Suantepolk..    The  latter,  having,  been  defeated 
by  his  brother,  was  obliged  to  take  refuge  in  Poland, 
where  he  ufed  all  the  arguments  in  his  power  with 
king  Boleflaus  in  order  to  induce  him  to  revenge  his , 
caufe.   Boleflaus  having  already  an  intenrion  of  invading 
that  country,  needed  but  little  intreaty  ;  and  therefore 
moved  towards  Ruffia  at  the  head  of  a  very  numerous 
army  :  giving  out,  that  he  had  no  other  defign  than  to 
revenge  the  injuftice  done  to  Suantepolk.    He  was  met 
on  the  banks  of  the  river  Bog  by  Jariflaus  at  the  head 
of  an  army  much  fuperior  in  number  to  his  own  ;  and 
for  fome  days  the  Polifh  anxiy  was  kept  at  bay  by  I* 
the  Ruffians.    At  laft  Boleflaus,  growing  impatient, 
refolved  to  pafs  the  river  at  all  events;  and  therefore Sr? over! 
forming  his  gavahy  in  .  the  beft  manner  for  breaking  the  the  Ruf.' 
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tbiTCnt,  he  expofed  his  own  perfon  to  the  utmofl  of  its 
force.  Encouraged  by  his  example,  the  Poles  advan- 
ced breaft-high  in  the  water  to  the  oppofite  fliore  ;  from 
whence  the  enemy  gave  them  all  the  annoyance  in  their 
power.  In  fpite  of  all  oppofition,  however,  the  Poles 
reached  the  bank,  and  foon  gained  a  complete  victory, 
Jariflaus  being  obliged  to  fly  to  Kiovia.  This  city  was 
immediately  invefted  ;  but  Jariflaus  retired  farther  into 
the  country  in  order  to  recruit  his  army,  leaving  the  city 
to  its  fate.  The  garrifon  made  a  brave  defence,  but 
were  at  laft  compelled  to  furrender  at  difcretion.  A  vafl: 
treafure  was  found  in  the  place  ;  great  part  of  which 
was  diftributed  by  Boleflaus  among  the  foldiers. 

Though  the  king  of  Poland  had  now  become  mafter 
of  the  greatefl:  part  of  Ruflia,  he  knew  that  the  only 
poflible  means  of  keeping  the  country  in  fubjeftion  was 
by  placing  a  natural  fovereign  over  the  inhabitants.  For 
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the  conqueH  of  Pruflla  and  Pomerania ;  the  latter  of  PoUi  d. 
which  provinces  had,  in  the  former  civil  wars,  been  dif. 
membered  from  Poland.    His  arms  were  attended  with  w'th^f  mf- 
equal  fuccefs  againft  both  :  indeed  the  very  terror  of  hisila  and  Po- 
name  feemed  to  anfwer  all  the  purpofes  of  a  formidable  "lerai^.iH. 
army.    Thefe,  however,  he  feems  to  have  defigned  to 
be  the  laft  of  his  warlike  enterprifes  ;  for  he  now  applied 
himfelf  wholly  to  the  enafting  of  whclefome  laws  for  the 
benefit  of  his  people.    But  in  the  midft  of  this  tran- 
quillity Jariflaus  aflembled  the  moft  numerous  army  that 
had  ever  been  heard  of  in  Ruflia,  with  which  he  appear- 
ed  on  the  frontiers  of  Poland.    Boleflaus,  though  now  Gains  ano« 
advanced  in  years,  marched  out  againft  his  adverfariesjther  great 
and  met  them  on  the  banks  of  the  Borifthenes,  rendered 
famous  by  the  viftory  he  had  lately  gained  there.  TheR^'yflillls 
Poles  crofted  the  river  by  fwimming  ;  and  attacked  the  on  which 
enemy  before  they  had  time  to  draw  up  in  order  of  the  whole 
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formed  a  flying  camp,  and  meditated  a  fcheme  of  fur- 
prifing  and  carrying  off  his  rival  brother ;  but  having 
failed  in  this  .attempt,  he  retired  to  Novogorod,  where 
the  attachment  of  the  inhabitants  enabled  him  to  make 
fome  refiftance,  till  at  laft  he  was  attacked  and  defeated 
by  Boleflaus,  which  feemed  to  give  the  fmifliing  ftroke 
to  his  affairs.    The  king  of  Poland,  however,  now  met 
im  'off  ^^'^'^  ^  more  dangerous  enemy  in  the  perfidious  and  un- 
his     grateful  Suantepolk  than  he  had  experienced  in  Jariflaus. 
The  Ruflian  prince,  imagining  himfelf  a  dependent  on 
Boleflaus,  formed  a  confpiracy  againft  him  ;  by  which 
he  projefted  nothing  lefs  than  the  deftruftion  of  him 
and  his  whole  army.    The  maflacre  was  already  begun 
when  Boleflaus  received  intelligence.    The  urgency  of 
the  cafe  admitted  of  no  delay :    the  king  therefore 
mounted  his  horfe  ;  and  having  with  tJie  utmoft  hafte 
aflembled  part  of  his  army,  fell  upon  the  traitors  with 
fuch  fury,  that  they  were  obliged  to  betake  themfelves 
adfiil  to  flight,  and  Boleflaus  got  fafe  into  Poland.    But  in 
be-    the  mean  time  Jariflaus  having  aflembled  frefli  forces, 
purfued  the  Polifli  army  ;  and  having  come  up  with 
them  juft  as  one  half  had  crofled  the  river  Borifthenes, 
attacked  them  with  the  utmoft  fuiy.    Boleflaus  defend- 
ed himfelf  with  the  greateft  r  jfolution  ;  but,  by  reafon 
of  his  forces  being  divided,  vidlory  was  dubious  for 
a  long  time.  At  laft,  when  the  army  had  wholly  crofled, 
the  Ruflians  were  entirely  put  to  the  rout,  and  a  terrible 
carnage  enfued.    The  vidlory,  however,  though  com- 
plete,  was  not  decifive  ;  for  which  reafon  Boleflaus 
thought  proper  to  continue  his  retreat,  without  attempt- 
ing to  conquer  a  country  too  extenfive  for  him  ever  to 
keep  in  fubjeftion.    StiU,  however,  his  martial  inclina- 
tion continued,  and  he  led  his  army  into  Saxony.  The 
inhabitants  of  this  country  had  hitherto  refifted  all  at- 
tempts that  had  been  made  on  their  freedom,  and  ftill 
made  a  violent  ftruggle  for  liberty  ;  though,  in  fpite  of 
their  utmoft  effbrts,  they  were  obliged  at  laft  to  fubmit 
to  the  yoke.    On  his  withdrawing  the  troops  from 
Saxony,  however,  the  king  thought  proper  to  leave  the 
people  to  their  liberty,  contenting  himfelf  with  a  rich 
booty.    The  boundaries  of  his  empire  he  now  fixed  at 
the  river  Elbe  j  where  he  erected  two  iron  coliunns, 
in  order  to  tranfmit  the  memory  of  his  conquell  to 
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riflaus  was' hurried  away,  and  almoft  trampled  to  death 
by  the  fugitives.  Many  thoufand  prifoners  were  taken, 
but  Boleflaus  releafed  them  upon  very  eafy  conditions  ; 
contenting  himfelf  with  an  inconfiderable  tribute,  and 
endeavouring  to  engage  the  affeftions  of  the  people  by 
his  kindnefs.  This  weU-timed  clemency  produced  fuch 
an  happy  efFeft,  that  the  Ruflians  voluntarily  fubmitted 
to  his  jurifdiftion,  and  again  became  his  fubjefts.  Soon^. 
after  this  he  died  in  the  year  1025,  after  having J^,^"' 
vaftly  extended  his  dominions,  and  rendered  his  fubjeds 
happy. 

Boleflaus  was  fucceeded  by  his  fon  Mieczflaus  IL 
but  he  poflefled  none  of  the  great  qualities  of  his  father, 
being  indolent  and  debauched  in  his  behaviour.  In 
the  very  beginning  of  his  reign,  the  Ruflians,  Bohe- 
mians, and  Moravians,  revolted.    However,  as  the  fpirit 
and  difcipline  introduced  by  Boleflaus  ftifl  remained  in 
the  Polifli  army,  Mieczflaus  found  no  great  difficulty 
in  reducing  them  again  to  obedience  :  after  which,  de*  ' 
voting  himfelf  entirely  to  voluptuoufnefs,  he  was  feized 
with  a  frenzy,  which  put  an  end  to  his  life  in  the  year 
1034.    The  bad  qualities  of  this  prince  proved  veryRfxa*  a  ty« 
detrimental  to  the  intereft  of  his  fon  Cafimir ;  though  rannical 
the  latter  had  received  an  exceUent  education,  and  was  •'egent, 
poflTefled  of  many  virtues.   Inftead  of  elefting  him  king,  Jj^^^J 
they  chofe  Rixa  his  mother  queen-regent.     She  proved  fon  Cafi^ 
tyrannical,  and  fo  partial  to  her  countiymen  the  Ger-mir. 
mans,  that  a  rebeUion  enfued,  and  flie  was  forced  to  fly 
to  Germany  ;  where  ftae  obtained  the  protection  of  the 
erftperor  by  means  of  the  immenfe  treafures  of  Bokflaus, 
which  flie  had  caufed  to  be  tranfported  thither  before 
her.    Her  bad  behaviour  and  expulfion  proved  ftill  more 
fatal  to  the  affairs  of  Cafimir  than  even  that  of  his  father 
He  was  imttiediately  driven  out  ot  the  kingdom ;  and  a 
civil  war  taking  place,  a  great  many  pretenders  to  the 
crown  appeared  at  once.    To  the  miferies  occafioned  f'oland  di* 
by  this  were  added  thofe  of  a  foreign  war  ;  for  the  Bo-'^''^^^'^  by 
hemians  and  Ruflians  invaded  the  kingdom  in  different 
places,  comnu'tting  the  moft  dreadful  ravages.     ThcwaTs!  *^ 
confequence  of  thefe  accumulated  diftrefles  was,  that  the 
nobihty  came  at  laft  to  the  refolution  of  recalling  Cafimir, 
and  eletling  him  fovereign.     However,   before  they 
took  this  meafure,  it  was  thought  proper  to  fend  to 
Rome  to  complain  of  the  behaviour  of  the  duke  of  Bo- 
hemia.   The  deputies  were  at  firft  received  favourably : 
M  m  3  but 
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l»oIaiid.  but  the  influence  of  the  duke's  gold  prevailing,  no  re- 
^——v——',  drefs  was  obtained  ;  fo  that  at  lait  it  was  f efolved,  with- 

24  out  more  ado,  to  fend  for  Cafimir. 

Cafimir  re-  The  only  difficulty  was  where  to  find  the  fugitive 
called  and  pj-Jnce  ;  for  he  had  been  gone  five  years  from  the  king- 
dom, and  nobody  knew  the  place  of  his  retreat.  At 
laft,  by  fending  an  embaffy  to  his  mother,  it  ■was  found 
out  that  he  had  retired  into  France,  where  he  applied 
clofely  to  lludy  at  the  univerfity  of  Paris.  Afterwards 
he  went  to  Italy  ;  where,  for  the  fake  of  fubfiflience,  he 
took  upon  him  the  monaftic  habit.  At  that  time  he 
had  returned  to  France,  and  obtained  fome  preferment 
in  the  abbey  of  Clugni.  Nothing  now  obftrufted  the 
prince's  return  but  the  facred  fundlion  with  which  he 
was  invefted.  However,  a  difpenfation  was  obtained 
from  the  pope,  by  which  he  was  releafed  from  his  ec- 

25  clefiaftical  engagements,  on  condition  that  he  and  all 
polindfub  the  kingdom  fiiould  become  fubjefl  to  the  capitation  tax 
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called  Pettr-pence.  Some  other  conditions  of  lefs  con- 
fequcnce  were  added  ;  fuch  as,  that  the  Poles  fiiould 
ftiave  their  heads  and  beards,  and  wear  a  white  linen 
robe  at  fefl:ivals,  like  other  profefibrs  of  the  Catholic 
religion.  Great  preparations  were  made  for  the  recep- 
tion of  the  young  prince  :  and  he  was  met  on  the 
frontier  by  the  nobility,  clergy,  and  forces  of  the  nation  ; 
by  whom  he  was  conduced  to  Gnefna,  and  crowned  by 
the  primate  with  more  than  ufual  folemnity.  He  proved 
a  virtuous  and  pacific  prince,  as  indeed  the  diftrafted 
fituation  of  the  kingdom  would  not  admit  of  the  carr)'- 
jng  on  of  wars.  However,  Cafimir  proved  his  courage 
ini,  fubduing  the  banditti  by  which  the  country  was 
over-run  ;  and  by  mairying  the  princefs  Mary,  filler  to 
the  duke  of  Ruffia,  all  quarrels  with  that  nation  were 
for  the  prefent  extinguifhed.  Upon  the  whole,  the 
kingdom  flouriflied  during  his  reign  5  and  became  more 
refpe6lti.ble  from  the  wifdom  and  ftability  of  the  admi- 
m'llration  than  it  could  have  been  by  many  viftories. 
After  a  happy  reign  of  16  years,  he  died  beloved  and 
regretted  by  all  his  fubjeils. 

By  the  happy  adminifl:ration  of  Cafimir  the  kingdom 
and  fucceff-  recovered  fufficient  flirength  to  carry  on  fuccefsful  wars 
ful  priiice  againfi;  its  foreign  enemies.  Boleflaus  H.  the  fon  of 
Cafimir,  an  enterprlfing  and  valiant  prince,  fucceeded  to 
the  throne  j.and  foon  made  himfelf  fo  famous,  that  three 
imfortunate  princes  all  took  refuge  at  his  court  at  once, 
having  been  expelled  from  their  own  dominions  by  their 
rebelHous  fubjefts.  Thefe  were,  Jacomir,  fon  of  Brite- 
flaus  duke  of  Bohemia ;  Bela,  brother  to  the  king  of 
tlungary.;  and  Zaflaus  duke  of  Kiovia,  eldeft  fon  to 
Jariflaus  duke  of  Ruflia,  and  coufin  to  the  king  of  Po- 
land. Boleflaus  determined  to  redrefs  all  their  grievances ; 
but  while  he  deliberated  upon  the  moil  proper  means 
for  fo  doing,  the  duke  of  Bohemia,  dreading  the  confe- 
qucnce  of  Jacomir's  efcape,  alfcmbled  an  army,  and, 
without  any  declaration  of  war,  marched  through  the 
Hercynian  foreft,  defolated  Silefia,  and  laid  wafte  the 
frontiers  of  Poland  with  fire  and  fword.  Boleflaus 
marched  agalnft  him  with  a  force  greatly  inferior ;  and, 
by  mere  dint  of  fuperior  capacity,  cooped  up  his  adver- 
fary  in  a  wood,  where  he  reduced  him  to  the  greateil 
diftrefs.  In  this  extremity  the  duke  fent  prdpofals  for 
accommodation  ;  but  they  were  rejefted  with  difdain  by 
Boleflaus  ;  upon  which  the  former,  ordering  fires  to  be 
ktindled  in  his  camp,  as  if  he  defigned  to  continue  there, 
rtmoved  with  the  utraoft  filence  in  the  night-time  j 
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and  marching  through  narrow  defileg,  wan  advanced  fe- 
veral  leagues  before  Bokflaus  received  advice  of  his  re- 
treat.    The  king  purfued  him,  but  in  vain  ;  for  which 
reafon  he  returned,  after  having  ravaged  the  frontiers  of 
Moravia.    The  next  yeiir  he  entered  Bohemia  with  a 
numerous  army  ;  but  the  duke,  being  unwilling  to  en- 
counter fuch  a  formidable  adverfary,  lubmitted  to  fuch 
terms  af  Boleflaus  thought  proper  to  impofe.    In  thefe 
the  king  of  Poland  fliipulated  for  certain  conditions  ia 
favour  of  Jacomir,  which  he  took  care  to  fee  puntlually 
executed ;  after  which  he  detemiined  to  march  towards 
Hungary,  to  afiift  the  fugitive  prince  Bela.  „ 
This  prince  had  been  for  fome  time  folicited  by  a  And  v. 
party  of  difaffefted  nobility  to  return,  as  his  brother,  la  P^i' 
the  reigning  king,  had  alienated  the  hearts  of  his  fub-'^""*= 
■  jefts  by  his  tyrannical  behaviour  :  as  foon  therefore  as 
Boleflaus  had  finiflied  the  war  in  Bohemia,  he  was  fo- 
licited by  Bela  to  embrace  fo  favourable  an  opportunity, 
and  put  him  in  poffeffion  of  the  kingdom  of  Hungaiy. 
This  the  king  readily  complied  witli,  as  being  agreeable 
to  his  own  inclinations;  and  both  princes  entered  Hun- 
gary by  different  routes,  each  at  the  head  of  a  numer- 
ous body.    The  king  of  that  countiy,  however,  was 
not  difconcerted  by  fuch  a  formidable  invafion  ;  and  be- 
ing largely  affiHed  by  the  emperor,  advanced  againlt  his 
antagonlils  with  a  vail  army  ;  among  whom  was  a  nu- 
merous body  of  Bohemians,  who  had  come  to  his  afi»ft- 
ance,  though  in  direct  violation  of  the  treaty  fnbfilting 
between  the  duke  and  the  king  of  Poland.    At  lall  a 
decilive  battle  was  fought,  in  which  the  Germans  be- 
haved with  the  greatelt  valoiu',  but  were  entirely  de- 
feated through  the  treacheiy  of  the  Hungarians,  who  in 
the  heat  of  the  battle  deferted  and  went  over  to  Bela. 
Almofl  all  the  foreign  auxiliaries  were  killed  on  the 
fpot ;  the  king  himlelf  was  feized,  and  treated  with 
fuch  infolence  by  his  perfidious  fubjefts,  that  he  diediu 
a  fliort  time  of  a  broken  heart ;  fo  that  Bela  was  placed 
on  the  throne  without  further  oppolition,  except  fi-om  a 
revolt  of  the  pealants,  which  was  iooa  quelled  by  the 
Polilh  army. 

Bokflaus,  having  fucceeded  fo  happily  in  thefe  two  He 
entcrpriles,  began  to  look  upon  himielf  as  invincible  ;  '^^'^ 
and,  inftead  ot  defignlng  only  to  afiiit  Zaflaus,  ashe^"^j 
had  firfl  intended,  now  projedied  no  lefs  than  the  fub- 
jeftion  of  the  whole  country.  He  had  indeed  a  claiili 
to  the  iovereignty  by  virtue  of  his  defcent  from  Mary, 
queen  of  Poland,  lifter  to  Jariflaus  ;  and  this  he  endea- 
voured to  ftrengthen  by  marrying  a  Ruffian  princefs 
himfelf.  Having  therefore  affenibled  a  very  numerous- 
and  well-difciplined  army,  he  entered  the  duchy  of 
•Kiovia,  where  he  was  oppofed  by  Wiffeflaus,  who  had- 
ufurped  the  fovereignty,  with  a  vaft  multitude  of  forces. 
Boleflaus,  however,  continued  to  itdvancc ;  and  the  vie 
Ruffian  prince  being  intimidated  by  tire  number  and^urj 
good  order  of  his  enemies,  deferted  his  own  troops,  and*^"'^' 
ffed  away  privately  with  a  flcnder  retinue  ;  upon  which 
his  force  difperfed  themfelves  for  want  of  a  leader.  The 
inhabitants  of  the  city  of  Kiovia  now  called' to  their 
affiflance  Suantoflaus  and  Wfzevold  two  brothers  of 
Wiffeflaus ;  but  thefe  princes  afting  the  part  of  media- 
tors, procured  pardon  for  the  inhabitants  from  Zaflaus 
their  natural  fovereign.  With  the  fame  facility  the  two 
princes  recovered  all  the  other  dominions  belonging  to 
Zaflaus ;  only  one  city  venturing  to  ftand  a  fiege,  and 
that  was  fooa  reduced.    But  in  the  -.i.^ean  time  the  klnjr 
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of  Hungary  dying,  a  revcxlt  enfued,  and  the  two  fons 
of  Bela  v/ere  on  the  point  of  being  deprived  of  their 
paternal  dominions.  This  Bolcflaiis  no  fooner  heard 
than  he  marched  diredlly  into  Hungary  ;  where  by  the 
bare  terror  of  his  name,  he  rcMefteiWiftied  tranquillity, 
■and  confirmed  the  princes  in  the  enjoyment  of  their 
kinE^dom.  In  the  time  that  this  was  doing,  Zaflaus 
was  again  driven  from  his  territories,  all  the  conquefts 
that  had  been  fonnerly  made  were  lofl,  and  Suantollavis 
and  Wfzevold  more  powerful  than  ever.  The  king's 
vigour,  however,  fooii  difconcertcd  all  their  meafmes. 
He  ravaged  all  thofe  territories  which  compoied  the 
palatinates  of  Lufac  and  Chelm,  reduced  the  (trong  city 
of  Wolyn,  and  tranfported  the  booty  to  Poland,  The 
campaign  was  finifhed  by  a  battle  with  Wfzevold  ;  which 
proved  fo  bloody,  that  though  Boleflaua  was  viftorious, 
his  army  was  weakened  in  fuch  a  manner  that  he  could 
not  purfue  his  conquefts.  In  the  winter  he  made  nu- 
merous levies ;  and  returning  in  the  fpring  to  Riovia', 
reduced  it,  after  feveral  defperate  attacks,  by  famine. 
On  this  occafion,  inftead  of  treating  the  inhabitants 
with  cruelty,  he  commended  their  valour,  and  ftridlly 
prohibited  his  troops  from  pillaging  or  infulting  them  ; 
diilributing  provifions  among  them  with  the  utmoil 
liberality. 

This  clemency  procured  the  higheft  honour  to  the 
king  of  Poland  ;  but  his  ftay  here  produced  a  moft  ter- 
rible difaller.  Kiovia  was  the  raoft  diffolute,  as  well 
as  the  richeft  city,  in  the  north  ;  the  king  and  all  his 
foldiers  gave  themfelves  up  to  the  pleafures  of  the  place. 
Btileflaus  himfelf  affefted  ail  the  imperious  ftate  of  an 
eaftern  monarch,  and  coutrailed  an  Incliiiatioa  for  the 
gro-flell  debauchei-ies.  The  confequence  liad  almoft 
p-  oved  f^tal  to  Poland.  The  Hungarian  and  Ruffian 
wars  had  continued  for  feven^  years,  during  all  which 
time  the  king  had  never  been  at  home  excepting  once 
for  the  fliort  fpace  of  three  months.  In  the  mean  time 
the  Polifh  women,  exafpei-ated  at  hearing  that  their 
hufbands  had  neglefted  them  and  connedled  themfelves 
with  the  women  of  Kiovia,  raifed  their  flaves  to  the 
beds  of  their  matters ;  and  in  fliort  the  whole  fex 
Gonfpired  in  one  general  fcheme  of  proftitution,  in  or- 
der to  be  revenged  of  the  infidelity  of  their  hulbands, 
excepting  one  fingle  w^oman,  namely,  Margaret,  the 
wife  of  Count  Nicholas  of  Demboifin,  who  pTeferved  her 
fidelity  in  fpite  of  all  felicitation.  Advice  of  thisfti-ange 
revolution  was  foon  received  at  Kiovia,  v/here  it  excited 
terrible  commotions.  The  foldiers  blamed  the  king  for 
their  diflionour  ;  fi>rgetting  how  much  they  had  to  ac- 
€ufe  their  own  conduft  in  giving  their  wives  fuch  ex- 
treme provocation.  The  effeft  of  thefc  difcontents  was 
a  general  defertion,  and  Boleflaus  fav/  himfelf  fuddenly 
left  almoft  alone  in  the  heart  of  Rufiia ;  the  foldiers  ha* 
ving  unanimoufly  refolved  to  return  home  to  take  ven- 
geance of  their  wives  and  their  gallants. 

A  dreadful  kind  of  war  now  enfued.  The  women 
knew  that  they  were  to  expeft  110  mercy  from  their 
enraged  hufbands,  and  thei-efore  perfuaded  their  lovers 
to  take  arms  in  their  defence.  They  themf^ves  fought 
by  the  fide  of  thieir  gallants  with  the  utmoft  fury,  ajid 
fought  out  their  huftands  iu  the  heat  of  battle,  in  or- 
der to  fecure  themfelves  from  all  danger  of  punifhment 
by  their  death*  They  were,  however,  on  the  point  of 
being  fubdued,  when  Bole(lau&  arrived  with  tlie  few  re- 
maining Poles,  but  alfifted  by  a-vaft.a^my  o£  RiUfiaiis, 
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with  whom  he  intended  to  take  equal  vengeance  on  the 
women,  their  gallants,  and  his  own  foldiers  v/ho  had 
deferted  him.  This  produced  a  carnage  more  dreadful 
than  ever.  The  foldiers  united  with  their  former  wives 
and  their  gallants  againft  the  common  enemy,  and 
fought  againft  Boleflaus  and  his  Ruffians  with  the  fury 
of  lions.  At  laft,  however,  the  fortune  of  the  king 
prevailed  ;  the  rebels  were  totally  fubdued,  and  the  few 
who  efcaped  the  fword  \wre  tortured  to  death,  or  died 
in  prifon. 

To  add  to  the  calamities  of  this  unhappy  kingdom,  Religious 
the  fchifms  which  for  feme  time  had  prevailed  in  thecnnten- 
church  of  Rome  found  their  v^ay  into  Poland  alio;  and"""*- 
the  animofity  of  parties  becante  aggravated  in  propor- 
tion to  the  frivoloufnefs  of  their  differences.    By  per- 
vcrfe  accident  the  matter  came  at  lafl  to  be  a  contention 
for  wealth  and  power  between  the  king  and  clergy. 
This  foon  gave  occafion  to  bloodfhed  ;  and  the  biihop  Boleflatis 
of  Cracow  was  maffacred  in  the  cathedral  while  he  wa^  depr.fed  by 
performing  the  duties  of  hrs  office.  This  and  fomc  other  ^'^^W^> 
enormous  crimes  in  a  (hort  time  brought  on'  the  nioft^^/j^^^jg 
fignal  vengeance  of  the  clergy.  Gregory  VII.  the  pope  kingdom 
at  that  time,  thundered  out  the  moll  dreadful  anathe- put  under 
maa  againft  the  king,  releafed  his  fubjecls  from  their 
allegiance,  deprived,  him  of  the  titles  of  fovereignty, 
and  laid  the  kingdom  under  a  general  interdift,  which 
the  archbifliop  of  Gnefaa  faw  pundlually  enforced.  To 
Xhvi  teixible  fcntence  Boleflaus  iu  vain  oppofed  his  au- 
thority, and  recalled  the  fpirit  which  had  formerly  ren- 
dered him  fo  formidable  to  the  neighbouring  ftates.  The 
minds  of  the  people  were  bhnded  by  fuperftition,  fo> 
that  they  deemed  it  a  lefs  heinous  crime  to  rife  in  re- 
bellion againft  their  fovereign  than  to  oppofe"  the  ty- 
ranny of  the  holy  fee.    Confpiracies  were  daily  formed 
againft  the  perfon  and  government  of  Bolefrtius.  The 
whole  kingdom  became  a  fcene  of  confufion,  fo  that  the 
king  could  no  longer  continue  with  fafety  in  his  own 
^dominions.    He  fled  therefore  with  his  fon  Mieczflaus, 
and  took  refuge  in  Hungaiy ;  but  here  alfo  the  holy 
vengeance  of  the  clergy  purfued  him,  nor  did  they 
ceafe  perfecutinghim  tiil  he  was  brought  to  a  miferable 
end.    Authors  differ  widely  with  refpeft  to  the         xhe  kin'f  *# 
ner  of  his  death.    Some  fay  that  he  was  murdered  by  ^.^r^gj^j^g'' 
the  clergy  as  he  was  hunting;  others,  that  he  killed dlftref^aad 
himfelf  in  a  fit  of  defpair ;  and  one  author  tells  us,  death, 
that  he  wandered  about  in  the  woods  of  Hungary, 
lived  like  a  fevage  upon  wild  beafts,  and  was  at  lalt 
killed  and  devoured  by  dogs.    The  greateft  number, 
however,  tell  us,  that  being  driven  from  place  to  place 
by  the  perfecutions  of  the  clergy,  he  was  at  laft  ob- 
liged to  become  a  cook  in  a  monaltei-y  at  Carinthia,  in 
which  mean  occupation  he  ended  his  days.  ^5 

Tire  deftrudion  of  Boleflaus  was  not  fufficient  to  al-The  infw- 
lay  the  paparrefentment.  It  extended  to  the  whole  king-'^''^^  remo- 
dom  of  Poland.    Mieczflaus,  the  fon  of  Boleflaus,  was  JJ^^J^'^^'^^^. 
not  faffered  to  afcend  the  throne;  and  the  kingdom frifev<.uj 
continued  under  the  moft  fevere  interdidf,  which  could  itHfiafi' 
be  removed  only  by  the  force  of  gold,  and  the  moft  ab-'^'°""- 
jeQ;  conceflfons.  Befides  the  tax  called  Pder-penie,  new^ 
impoiitions  were  added  of  the  moft  oppreflive  nature  ; 
till  at  length  the  pontiff,  having  fatiated  his  avarice, 
and  impoveriftied  the  country,  confented  that  the  bro-- 
ther  of  the  deceafed  monarch  fliould  be  raifed  to  the 
fovereignty,  but  only  with  the  title  of  duke.  This 
prince,  najJEied  Ulad;jlamt  being  of  a  meek  difpofition,, 
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with  little  ambition,  thought  it  his  (futy  to  acquiefce 
implicitly  in  the  will  of  the  pope  ;  and  therefore  ac- 
cepted the  ^erms  offered,  fending  at  the  fame  time  an 
embalTy  to  Rome,  earneftly  intreating  the  removal  of 
the  interdict.  The  requeft  was  granted;  but  all  his  en- 
deavours to  recover  the  regal  dignity  proved  fruitlefs, 
ly  the  title  the- pope  having,  in  conjunftion  with  the  emperor  of 
.  6f  duke.  Germany,  conferred  that  honour  on  the  duke  of  Bohe- 
mia. This  was  extremely  tnortifying  to  Uladiflaus, 
but  it  was  ablorbed  in  confiderations  of  the  utmoft  con- 
fequence  to  himfelf  and  his  dominions.  RufTia  took  the 
opportunity  of  the  late  civil  difturbances  to  throw  off 
the  yoke  ;  and  this  revolt  drew  after  it  the  revolt  of 
Pruffia,  Pomerania,  and  other  provinces*  The  fmaller 
■provinces,  however,  were  foon  reduced ;  but  the  duke 
had  no  fooner  returned  to  Poland,  than  they  again  re- 
belled, and  hid  their  families  in  impenetrable  foi-efts. 
Uladiflaus  marched  againft  them  with  a  confiderable 
army ;  but  was  entirely  defeated,  and  obliged  to  return 
back  with  difgrace.  Next  year,  however,  he  had  bet- 
ter fortune  ;  and,  having  led  againft  them  a  more  nu- 
merous aiTiiy  than  before,  they  were  content  to  fubmit 
and  deliver  up  the  ringleaders  of  the  revolt  to  be  pu- 
nifhed  as  the  duke  thought  proper. 

No  fooner  were  the  Pomeranians  reduced,  than  civil 
dlffenfions  took  place.  Sblgneus,  the  fon  of  Uladi- 
flaus by  a  concubine,  was  placed  at  the  head  of  an  army 
by  the  difcontented  nobility,  in  order  to  fubvert  his  fa- 
ther's government,  and  difpute  the  title  of  Boleflaus, 
the  legitimate  fon  of  Uladiflaus,  to  the  fucceflion.  The 
■war  was  terminated  by  the  defeat  and  captivity  of  Sbig- 
•neus  ;  who  was  at  firft  confined,  but  afterwards  releafed 
on  condition  that  he  fliovild  join  his  father  in  punifliing 
the  palatine  of  "Cracow.  But  before  this  could  be  done, 
the  palatine  found  means  to  effeft  a  reconcihation  with 
the  duke  ;  with  which  the  young  princes  being  dif- 
pleafed,  a  war  took  place  between  them  and  their  fa- 
ther. The  end  of  all  was,  that  the  palatine  of  Cracow 
was  baniflied,  and  the  princes  fiibmitted  ;  after  which, 
Uladiflaus,  having  chaftifed  the  Pruffians  and  Pomera- 
nians who  had  again  revolted,  died  in  the  year  1103, 
4<5  the  59th  of  his  age. 
fl'?div"5ed  Uladiflaus  was  fucceeded  by  his  fon  Boleflaus  III. 
his  domi-  who  divided  the  dominions  equally  betwix|  his  brother 
rions  be-    Sbigileus  and  himfelf.  The  former  being  dlffatisfied  with 
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twixt  Sbig-hfg  {hare,  raifed  cabals  agaipft  his  brother.  A  civil 
fuegitimate^'^**  ^^^^  ^^"^^  prevented  by  the  good  offices  of 

brotht  r  and  ^^^^  primate  :  but  at  laft  Sblgneus,  having  privately  ftir- 
himfelf. 
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red  up  the  Bohemians,  Saxons,  and  Moravians,  againft 
his  brother,  made  fuch  formidable  preparations  as 
threatened  the  conqueft  of  all  Poland.  Boleflaus,  being 
unprovided  with  forces  to  oppofe  fuch  a  formidable 
Generofity  power,  had  recourfe  to -the  Ruflians  and  Hungarians; 
ofBolefl.iu-,who  readily  embraced  his  caufe,  in  expeftation  of  turn- 
titud'e  f  f^'  advantage.    The  event  was,  that 

Sblgneus,  Sblgneus  was  entirely  defeated  ;  and  might  eaffly  have 
been  obliged  to  furrender  himfelf  at  dlfcretlon,  had  not 
Boleflaus  generoufly  left  him  in  quiet  pofleflion  of  the 
duchy  of  Mazovia,  in  order  to  maintain  himfelf  fultably 
to  the  dignity  of  his  birth.  This  kindnefs  the  ungrate- 
ful Sblgneus  repaid  by  entering  into  another  confpi- 
racy  ;  but  the  plot  being  difcovered,  he  was  feized,  ba- 
niflied,  and  declared  a  traitor  if  ever  he  fet  foot  again 
in  Poland.  Even  this  feverity  did  not  produce  the  de- 
sired effed;  Sblgneus  perfuaded  the  Pomeranians  to 
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arm  in  his  behalf ;  but  he  was  defeated,  taken  prifon- 
er,  and  again  baniflied.  Almoft  all  the  nobility  fo- 
liclted  the  king  to  put  fuch  an  ungrateful  traitor  to 
death  ;  however,  that  generous  prince  could  not'think 
of  polluting  his  hands  with  the  death  of  his  brother, 
notwlthftanding  all  he  had  yet  done.  Nay,  he  even 
took  him  back  to  Poland,  and  appointed  him  a  main- 
tenance fultable  to  his  rank :  but  he  foon  had  reafon 
to  repent  hlS  kindnefs  ;  for  his  unnatural  brother  in  aWho  Js  aJ 
flibrt  time  began  to  raife  frefli  difturbances,  in  confequence  P"t  to 
of  which  he  foon  met  with  the  death  which  he  deferved. 

Boleflaus  was  fcarce  freed  from  the  intrigues  of  his 
brother,  when  he  found  himfelf  in  greater  danger  than 
ever  from  the  ambition  of  the  emperor  Henry  IV, 
The  emperor  had  attacked  the  king  of  Hungary,  with^^^44  .  ^ 
whom  Boleflaus  was  in  clofe  alliance,  and  from  whomthe'mpe 
he  had  received  afiiftance  when  in  great  dlftrefs  him-  ror  Hen- 
felf.     The  king  of  Poland  determined  to  affift  hls^'Y^V. 
friend ;  and  therefore  made  a  powerful  diveiiion  in  Bo- 
hemia, where  he  repeatedly  defeated  the  Imperlalifts  : 
upon  which,  the  emperor  coUeiling  all  his  forces,  ra- 
vaged Silefia,  and  even  entered  Poland,  where  he  laid 
fiege  to  the  ftrong  town  of  Lubufz ;  but  was  at  laft  ob- 
liged to  abandon  the  enterprife,  after  having  fuftained 
much  lofs.    However,  Henry  was  not  difcouraged,  but 
penetrated  ftlU  farther  into  Poland,  and  was  laying 
wafte  all  before  him,  when  the  fuperior  flilU  of  Bole- 
flaus compeUed  him  to  retire,  after  having  almoft  de- 
ftroyed  his  army  with  fatigue  and  famine,  without  onc€ 
coming  to  aftron*     Enraged  at  this  difappointment» 
Henry  laid  fiege  to  Glogaw,  in  hopes  of  drawing  the 
Poles  to  an  engagement  before  he  flaould  be  obliged 
to  evacuate  the  country.   The  fortifications  of  the  place 
were  weak ;  but  the  fplrit  of  the  inhabitants  fuppUed 
their  deficiencies,  and  they  gave  the  Imperiahfts  a  m.oft 
unexpefted  and  vigorous  reception.    At  laft,  however, 
they  were  on  the  point  of  furrendering  to  fuperior 
force  ;  and  adlually  agreed  to  give  up  the  place,  provi- 
ded they  did  not  receive  any  fuccours  during  that  time. 
Boleflaus  determined,  however,  not  to  let  fuch  a  brave 
garrifon  fall  a  facrifice  to  their  loyalty ;  and  therefore 
prevailed  on  the  befieged  to  break  the  capitulation  ra- 
ther than  furrender  when  they  were  on  the  point  of  be- 
ing delivered.    All  this  was  tranfafted  with  the  ut- 
moft fecrecy  ;  fo  that  the  emperor  advanced,  without 
thoughts  of  meeting  with  any  reflftance,  to  take  pof- 
feflion  of  the  city  ;  but,  being  received  by  a  furious 
difcharge  of  arrows  and  javelins,  he  was  fo  incenfed, 
that  he  refolved  to  ftorm  the  place,  and  give  no  quar- 
ter.   On  the  approach  of  the  army,  the  Imperiahfts 
were  aftoniflied  to  fee  not  only  the  breaches  filled  up, 
but  new  walls,  fecured  by  a  wet  ditch,  reared  behind 
the  old,  and  erefted  during  the  fufpenfion  of  hoftlhties 
by  the  induftiy  of  the  befieged.    The  attack,  however,  Who  is 
went  on  ;  but  the  inhabitants,  animated  by  defpair,  worfted. 
defended  themfelves  with  Incredible  valour,  and  at  laft 
obliged  the  Imperiahfts  to  break  up  the  fiege  with  pre- 
cipitation.   Next  day  Boleflaus  arrived, ,  aifid  purfued 
the  emperor  with  fuch  vigour,  that  he  obliged  him  to 
fly  with  difgrace  into  his  own  countiy.     This  ^^^^^  sdelhius 
brought  on  a  peace,  which  was  confirmed  by  a  raar-bj-ooghe 
rlage  between  Boleflaus  and  the  emperor's  After.  into  difR- 

Hitherto  the  glory  of  Boleflaus  had  equalled,  or  unities  by 
even  eclipfed,  that  of  his  namefake  and  predeceffor  Bo-|.^^^^^." 
kflaus  the  Great  j  but  about  the  year  1135  he  was ^nd  gene' 
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brouglit  Into  difficulties  and  difgrace  by  his  own  ere-  efFeft  a  reconcSiation,  but  in  vain ;  for  Uladlflaus  Vas  Poland, 
duliiy.  He  was  impofed  upon  by  an  artful  ftory  patch-  as  inexorable  as  if  he  had  repeived  an  injury,  and  there-  — v~*" 
td  up  by  a  certain  Hungarian  ;  who  infinuated  himfelf  fore  infilled  that  the  befieged  princes  lliould  furrender 


di 


fo  far  into  his  aiFeftions,  that  he  gave  him  the  govern- 
ment of  Wiflica,  a  flrong  town  on  the  river  Nida.  But 
the  traitor  gave  up  the  place  to  the  Ruffians,  who  pil- 
laged and  burnt  it ; ,  carrying  the  inhabitants  at  the 
Came  time  intp  flaveiy.  Boleflaus  was  incenfed,  and 
entered  immediately  upon  a  war  with  Ruffia,  by  which 
means  he  only  heaped  one  calamity  upon  another.  He 
received  a  deputation  from  the  inhabitants  of  Halitz, 
to  implore  his  affiflance  in  favour  of  a  young  prince, 
who  had  been  banifhed  into  Poland.  Boleflaus  march- 
ed to  their  relief  with  a  choice  body  of  troops  ;  but  as 
he  was  preparing  to  enter  the  town,  he  was  attacked 
by  the  whole  Ruffian  army,  and,  after  a  moft  violent 
conflift,  entirely  defeated.  By  this  difgrace  the  duke 
was  fo  much  afflifttd,  that  he  died  in  a  ihort  time,  af- 
ter having  reigned  36  years. 

Boleflaus,  by  his  will,  left  his  dominions  equally  di- 
vided among  his  four  fons.    Uladiflaus,  the  eldeft,  had 
the  provinces  of  Cracow,  Sirad,  Lencici,  Silefia,  and 
.    Pomerania.  Boleflaus,  the  fecond  fon,  had  for  his  fliare 


at  difcretion,  and  fubmit  to  the  will  of  the  conqueror. 
Thus  driven  to  defpair,  the  brotht^rs  fallied  out,  and 
attacked  the  duke's  army  with  fuch  impetuofity,  that 
they  obtained  a  complete  viftory,  and  took  all  his  bag- 
gage and  valuable  eftefts.    The  brothers  improved  their 
viftory,  and  laid  fiiege  to  Cracow.    The  Ruffians,  v/ho  - 
had  affifted  Uladiflaus  at  firft,  now  entirely  abandoned 
him,  and  evacuated  Poland,  which  obliged  him  to  fliut 
himfelf  up  in  Cracow ;  but,  finding  the  inhabitants 
little  difpofed  to  ftand  a  fiege,  he  retired  into  Germany 
in  order  to  folicit  affiflance  from  his  wife's  friends.  But 
here  he  found  himfelf  miftaken,  and  that  thefe  friends 
were  attached  to  him  only  in  his  profperity  ;  while  in 
the  mean  time  the  city  of  Cracow  furrendered,  the  un-  And'is  de» 
fortunate  Uladiflaus  was  formally  depofed,  and  his  bro-  pofed,  - 
ther  Boleflaus  raifed  to  the  fupreme  authority. 

The  new  duke  began  his  adminiflration  with  an  aft 
of  generofity  to  his  brother  Uladiflaus,  to  whom  he 
gave  the  duchy  of  Silefia,  which  thus  was  feparated 
from  Poland,  and  has  never  fince  been  re -annexed  to- 
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the  palatinates  of  Culm  and  Cujava,  with  the  duchy  of  it.  This  had  no  other  efl'eft  upon  Uladiflaus  than  the 
Mazovia.    The  palatinates  of  Kalefzh  and  Pofnania   putting  him  in  a  condition  to  raife  frefh  diflurbances ; 


fell  to  Mieczflaus  the  third  fon  ;  and  to  Henry,  the 
fourth  fon,  were  affigned  thofe  of  I^ublin  and  Sando- 
mir.  Cafimir  the  youngefl  child,  then  an  infant  in  the 
cradle,  was  entirely  forgot,  and  no  provifion  made  for 
him.  There  have  been  but  very  few  inflances  where 
dominions  were  thus  divided,  that  the  princes  remain- 
ed fatisfied  with  their  refpedlive  fhares ;  neither  did  the 
fbns  of  Boleflaus  long  continue  at  peace  with  one  an- 
other. By  the  will  of  the  late  duke,  all  the  brothers 
were  obliged  to  own  the  fupremacy  of  Uladiflaus,  who 
was  declared  duke  of  all  Poland  :  they  were  reflrained 


for  he  now  found  means  to  perfuade  the  emperor  Con- 
rade  to  invade  Poland :  but  Boleflaus  fo  haraflfed  and 
fatigued  his  army  by  perpetual  marches,  ambufcades,  . 
and  flcirmifhes,  that  he  was  obliged  in  a  fliort  time  to 
return  to  his  own  country  ;  and  for  fome  years  Poland 
enjoyed  a  profound  tranquillity. 

During  thiS'  Interval  Henry  entered  on  a  crufade  j ; 
and,  though  he  loft  almoft  all  his  army  in  that  enthu--' 
fiaflic  undertaking,  he  is  celebrated  by  the  fuperftitious  ■ 
writers  of  that  age,  as  the  bulwark  of  the  church,  and 
one  of  the  greateft  Chriftian  heroes ;  however,  in  all 


from  forming  alliances,  declaring  war,  or  concluding   probability,  the  reafon  of  this  extraordinary  fame  is, , 


peace,  without  his  approbation  :  they  were  obliged  to 
take  the  field  with  a  certain  number  of  troops,  whenever 
the  duke  required  it ;  and  they  were  forbid  to  meddle 
with  the  guardianfhip  of  the  infant  prince  Cafimir,  his 
education  being  left  entirely  to  the  fovereign.  The 
harmony  of  the  princes  was  firfl  difturbed  by  the  am- 


that  he  made  large  donations  to  the  knights  of  St  John 
of  Jerufalem.    Soon  after  the  return  of  Henry,  Po-  Poland  in- 
land was  invaded  by  the  emperor  Frederic  Barbarofla,  yaded  by 
who  was  perfuaded  to  this  by  the  fohcitations  of  Ula-*^^^"^?"^" 
diflaus  and  his  wife  Chriftina.    The  number  of  the  Im-^|;j^^^'^*"' 
periatifls  was  fo  great,  that  Boleflaus  and  his  brothers  * 
bition  of  Chriftina,  the  wife  of  Uladiflaus,  who  formed   did  not  think  proper  to  oppofe  them  in  the  field ;  they 
a  fcheme  to  get  pofleffion  of  all  Poland,  and  deprive   contented  themfelves  with  cutting  off  the  convoys,  pla- 
the  younger  children  of  the  benefit  of  their  father's   cing  ambufcades,  haraffing  them  on  their  march,  and 
will.    Having  obtained  her  hufband's  concurrence,  fhe   keeping  them  in  perpetual  alarms  by  falfe  attacks  and 
afTembled  the  ftates  of  Poland,- and  made  a  longfpeech,   fkirmifhes.    With  this  view  the  three  brothers  divided 
ftiowing  the  dangers  which  might  arife  from  a  parti-   their  forces,  defolated  the  country  before  the  enemy, 
tion  of  the  ducal  dominions  among  fo  many  ;  and  con-   and  burnt  all  the  towns  and  cities  which  were  in  no 
eluded  with  attempting  to  fhow  the  neceffity.of  revoking   condition  to  ftand  a  fiege.    Thus  the  emperor,  advan- 
the  ratification  of  the  late  duke's  will,  in  order  to  en-   cing  into  the  heart  of  a  defolated  country  where  he 
fure  the  obedience  of  the  princes  and  the  tranquillity  could  not  fubfift,  was  at  laft  reduced  to  fuch  a  fituation 
of  the  republic.    Many  of  the  nobility  expreffed  their   that  he  could  neither  go  forward  nor  retreat,  and  was 
refentment  againft  this  fpeech,  and  fully  refuted  every   obliged  to  fohcit  a  conference  with  Boleflaus.    The  lat-who  fs 
article  in  it ;  but  they  were  all  afterwards  gained  over,   ter  was  too  prudent  to  irritate  him  by  an  unfeafonable  obliged 
or  intimidated. by  Uladiflaus  ;  fo  that  none  appeared  to   haughtinefs,  and  therefore  went  to  the  German  camp^"  foi 
take  the-  part  of  the  young  princes  except  a  noble  Dane,   attended  only  by  his  brothers  and  a  flight  gjiard.  This^^^"' 
who  loft  his  life  for  fo  doing.  inftance  of  confidence  was  fo  agreeable  to  the  emperor, 

Uladiflaus  now  havin-g  got  the  nobility  oa  his  fide,    that  a  treaty  was  foon  agreed  upon,  which  was  con- 
firft  drove  Boleflaus  out  of  his  territories ;- next,  he   firmed  by  a  marriage  between  Adelaide,  niece  to  the 
'  marched  againft  Henry,  and  dlfpofleffed  him  alfo,  for-    emperor,  and  Mieczflaus  duke  of  Pofnania.. 
cing  both  to  take  refuge  with  Mieczflaus  in  Pofnania,       Bo'eflaus  having  thus  happily  efcaped  from  fo  great' 
where  all  the  three  brothers  were  befieged.    Several  of   a  danger,  took  it  into  his  head  to  attempt  the  conquefl : 
the  nobihty  interpofed,  and  ufed  all  their  influence  to   of  Pruffia,  for  no  other  reafoa  but  becaufe  the  inhabi-" 
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I'glan  ',  tftnls  were  heathens.  Having  unexpe<S^(?dly  invaded  the 
'  country  with  a  very  numerous  army,  lie  fucceeded  in 
hivS  enterprife;  great  numbers  of  infidels  were  converted, 
and  many  churches  fet  up:  but  no  fooner  was  Boleflaus 
gone,  than  the  inhabitants  returned  to  their  old  religion. 
Upon  this  Boleflaus  again  came  againft  -  them  with  a 
formidable  power  ;  but,  being  betrayed  by  fome  Pruf- 
lians  whom  he  had  taken  into  his  fervice  and  raifed  to 
polls  of  honour,  his  army  was  led  into  defiles  and  al- 
moft  entirely  cut  olf",  duke  Henry  was  killed,  and  Bo- 
IcUaus  and  Mieczflaus  efcaped  with  great  difficulty. 

This  misfortune  was  quickly  followed  by  anotlier ; 
for  now  the  children  of  Uladiflaus  laid  claim  to  all  the 
Polifh  dominions  which  had  been  poffefled  by  their  fa- 
ther, mod  of  which  had  been  bellowed  upon  young  Ca- 
fimir.  They  were  fupported  in  their  pretenfions  by  a 
great  number  of  difcontented  Poles,  and  a  confiderable 
body  of  German  auxiliaries.  Boleflaus,  finding  him- 
felf  unable  to  withfland  his  enemies  by  force,  had  re- 
courfe  to  negoclation,  by  which  means  he  gained  time 
to  recruit  his  army  and  repair  ills  loifes.  An  aflembly 
-of  the  ftates  was  held,  before  which  the  duke  fo  fully 
refuted  the  claims  of  the  children  of  Uladiflaus,  that  it 
was  almoft  unanimoufly  voted  that  they  had  kindled  an 
unjuft  war ;  and  to  take  away  every  pretence  for  re- 
newing the  civil  difcords'  of  Poland,  they  were  a  fe- 
■cond  time  invefted  with  the  duchy  of  Silefia,  which  for 
the  prefent  put  an  end  to  all  difputes.  After  this,  Bo- 
leflaus apphed  himfelf  to  promote,  by  all  means,  the 
jiappinefs  of  his  fubjefts,  till  his  death, .which  happened 
in  the  year  1 1 74. 

On  the  death  of  Boleflaus,  the  ftates  raifed  his  bro- 
ther Mieczflaus  to  the  ducal  throne,  on  account  of  the 
great  opinion  they  had  of  him.    But  the  moment  that 
Mieczflaus  ceafed  to  be  a  fubjeft,  he  became  a  tyrant, 
and  a  flave  to  almoft  every  kind  of  vice  ;  the  confe- 
iquence  of  which  was,  that  in  a  veiy  fliort  time  he  was 
depoftd,  and  his  brother  Cafimir  elefted  in  his  ftead. 
Cafimir  was  a  prince  of  the  greateft  juftice  and  bene- 
t    volence,Infomuch  that  he  fcrupled  to  accept  of  the  honour 
which  the  ftates  had  confen-ed  upon  him,  left  it  ftiouM 
be  a  trefpafs  againft  the  laws  of  equity.    However,  this 
fcruple  being  foon  got  over,  he  fet  himfelf  about  the  fe- 
curing  peace  and  tranquillity  in  all  parts  of  his  domi- 
nions. He  redrefled  alt  grievances,  fupprefled  exorbitant 
impofts,  and  aftembled  a  general  diet,  in  which  it  was 
propofed  to  refcue  the  peafants  from  the  tyranny  of  the 
nobility  ;  an  affair  of  fuch  confequence,  that  the  duke 
could  not  enter  upon  it  by  his  own  authority,  even 
though  fupported  by  the  clergy.    Yet  it  proved  lefs 
difficult  than  had  been  imagined,  to  perfuade  the  nobi- 
lity to  rellnquIOi  certain  prlvllefres  extremely  detrimen- 
tal to  natural  right.    They  were  influenced  by  the  ex- 
ample of  their  virtuous  fovereign,  and  Immediately  grant- 
ed all  that  he  required  ;  and,  to  fecure  this  declaration 
in  favour  of  the  peafants,  the  archblfhop  of  Gnefna  thun- 
dered out  anathemas  againft  thofe  who  fliould  endeavour 
to  regain  the  unjuft  privileges  which  they  had  now  re- 
nounced ;  and  to  give  a  illU  greater  weight  to  this  de- 
cifion,  the  afts  of  the  diet  were  tranfmltted  to  Rome, 
where  they  were  confirmed  by  the  pope. 

But  though  the  nobihty  in  general  confented  to  have 
tlieir  power  fomewhat  retrenched,  it  proved  matter  of 
difcontent  to  fome,  who  for  this  reafon  immediately  be- 
came the  partifans  of  the  depofed  Mieczflaus.  This  un- 
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fortunate  prince  was  now  reduced  to  fucli  indigenee,   I'  '■ 
that  he  wrote  an  account  of  his  fituatlon  to  his  brother 
Cafimir  ;  v.'hlch  fo  much  afFedled  him,  that  in  an  af- 
fembly  of  the  diet  he  propofed  to  refign  the  fovercignty 
in  favour  of  his  brother.    To  this  the  ftates  replied  ii\ 
the  moft  peremptory  manner :  they  defired  him  never 
more  to  mention  the  fubjeft  to  them,  left  they  fhould 
be  under  the  necefiity  of  depofing  him  and  excluding 
his  brother,  who,  they  were  determined,  fhould  never 
more  have  the  dominion  of  Poland.    Cafimir,  however, 
was  fo  much  concerned  at  the  account  of  his  brother's 
misfortunes,  that  he  tried  every  method  to  relieve  him, 
and  even  connived  at  the  arts  praAIfed  by  fome  difcon- 
tented noblemen  to  reftore  him.    By  a  very  fingular 
generofit}-,  he  facilitated  the  reduftion  of  Gnefna  and 
Lower  Poland,  where  Mieczflaus  might  have  lived  in 
peace  and  fplendor,  had  not  his  heart  been  fo  corrupted 
that  it  could  not  be  fubdued  by  kindnefs.    The  confe- 
quence was,  that  he  ufed  all  his  art  to  wreft  from  his 
brother  the  whole  of  his  dominions,  a,nd  aftually  con- 
quered the  provinces  of  Mazovia  and  Cujava  ;  but  of 
thefe  he  was  foon  dlfpoflefled,  and  only  fome  places  in 
Lower  Poland  were  left  him..    After  this  he  made  an- 
other attempt,  on  occafion  of  a  report  that  Cafimir  had 
been  poifoned  In  an  expedition  into  Ruflia.    He  fur- 
prifed  the  city  of  Cracow  :  but  the  citadel  refufed  to 
furrender,  and  his  hopes  were  entirely  .blafted  by  Vhe  re-i 
turn  of  Cafimir  himfelf ;  who,  with  an  unparalleled  gc-^ 
nerofity  and  magnanimity,  aflced  peace  of  his  brother 
whom  he  had  vanqulfhed  and  had  in  a  manner  at  his  5 
mercy. — The  laft  aftlon  of  this  amiable  prince  was  theConq: 
conqueft  of  Ruflia,  which  he  effefted  rather  by  the  re-'^''^" 
putation  of  his  wifdom  and  generofity  than  by  the  force 
of  his  arms.    Thofe  barbarians  voluntarily  fubmltted  to 
a  prince  fo  famed  for  his  benevolence,  juftice,  and  hu- 
manity.   Scon  after  his  return,  he  died  at  Cracow,  la- 
mented as  the  beft  prince  in  every  refpeft  v.ho  had  ever 
filled  the  throne  of  Poland. 

Cafimir  left  one  fon,  named  Lerhr/x,  an  infant  ;  and 
the  ftates,  dreading  the  confequences  of  a  long  mino- 
rity, helitated  at  appointing  him  fovereign,  confidering 
how  many  competitors  he  muft  neceflarily  have,  and 
how  diibious  it  muft  be  whether  he  might  be  fit  for  the 
fovereignty  after  he  had  obtained  It.  At  laft,  however.  Civil 
Lechus  was  nominated,  chiefly  through  the  intereft  }ieJ>£twe 
had  obtained  on  account  of  the  reputation  of  his  father's 
virtues.  The  confequence  of  his  nomination  was  pre-jyij(_ 
cifely  what  might  have  been  expedled.  Mlecxflaus 
formed  an  alliance  againft  him  with  the  dukes  of  Op- 
pelen,  Pomerania,  and  Breflau ;  and  having  raifed  all 
the  men  In  Lower  Poland  fit  to  bear  arms,  took  the 
road  to  Cracow  with  a  very  numerous  army.  A  bloody 
battle  was  fcvf^ht  on  the  banks  of  the  river  Mozgarva ; 
in  which  both  fides  were  fo  much  weakened,  that  they 
were  unable  to  keep  the  field,  and  confequently  were 
forced  to  retire  for  fome  time  In  order  to  repair  their 
forces.  Mieczflaus  was  firft  ready  for  adion,  and  there- 
fore had  the  advantage:  however,  bethought  proper  to 
employ  artifice  rather  than  open  force  ;  and  therefore 
having  attempted  in  vain  to  corrupt  the  gtiardlans  of 
Lechus,  he  entered  into  a  treaty  with  the  duchefs-dow- 
ager  his  mother.  To  her  he  reprefented  in  the  ftrong- 
eft  manner  the  miferies  which  would  enfue  from  her  re- 
fufal  of  the  conditions  he  propofed.  He  ftlpulated  to 
adopt  Lechus  and  Conrade,  her  funs,  for  .iiis  own  ;  to 
ij  furrender 
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furrender  the  province  of  Cujavia  for  thei'r  prefent  fup- 
port ;  and  to  declare  tliem  hei'rs  to  all  his  dominions. 
The  principal  nobility  oppofed  this  accommodation, 
but  it  was  accepted  by  the  duchefs  in  fpite  of  all  their 
remonftrances  ;  and  Mieczflaus  was  once  more  put  in 
poffeflion  of  the  capital,  after  having  taken  a  folemn 
oath  to  execute  punftually  every  article  of  the  treaty. 

It  is  not  to  be  fuppofed  that  a  prince  of  fuch  a  per- 
fidious difpofition  as  Mieczllaus  would  pay  much  regard 
to  the  obligations  of  a  fimple  contraft.  It  was  a  ma- 
Him  with  him,  that  a  fovereign  is  no  longer  obliged  to 
keep  his  oath  than  while  it  is  neither  fafe  nor  beneficial 
to  break  it.  Having  therefore  got  all  the  power  into 
his  hands,  he  behaved  in  the  very  fame  manner  as  if  no 
treaty  with  the  duchefs  had  fubfifted.  The  duchefs, 
perceiving  herfelf  duped,  formed  a  ^Irong  party,  and 
excited  a  general  infurreftion.  The  rebellion  could  not 
be  withftood :  Mieczflaus  was  driven  out  of  Cx-acow, 
and  on  the  point  of  being  reduced  to  his  former  circum- 
ftances,  when  he  found  means  to  produce  a  variance  be- 
tween the  duchefs  and  palatine  of  Cracow  ;  and  thus 
once  more  turned  the  fcale  in  his  favour.  The  forces 
of  Mieczflaus  now  became  fuperior,  and  he,  in  confe 
quence,  regained  pofleflion  of  Cracow,  but  did  not  long 
enjoy  his  profperity,  falling  a  vidlim  to  his  intempe- 
rance ;  fo  that  Lechus  was  reftored  to  the  fovereignty 
in  the  year  1206. 

The  government  of  Lech  vis  was  the  moft  unfortunate 
of  any  of  the  fovereigns  of  Poland.  In  h.is  time  the 
Tartars  made  an  irruption,  and  committed  everywhere 
the  moft  cruel  ravages.  At  laft  they  came  to  an  en- 
gagement with  the  Poles,  affifted  by  the  Ruflians  ;  and 
after  an  obftinate  and  dreadful  confliA,  obtained  a  com- 
plete viftory.  This  incurfion,  however,  terminated  as 
precipitately  as  it  commenced  ;  for  without  any  appa- 
rent reafon  they  retired,  juft  as  the  whole  kingdom  was 
ready  to  fubmit ;  but  the  devaftations  they  had  com- 
mitted produced  a  famine,  which  was  foon  followed  by 
a  plague  that  depopulated  one  of  the  moft  populous 
countries  of  the  north.  In  this  unhappy  fituation  of 
affaii  s,  death  ended  the  misfortunes  of  Lechus,  who  was 
murdered  by  his  own  fubjedls  as  he  was  bathing.  A 
civil  war  took  place  after  his  death  ;  and  the  hiftory 
for  fome  time  is  fo  confufed,  that  it  is  difficult  to  fay 
with  certainty  who  was  his  fuccefibr.  During  this  un- 
fortunate ftate  of  the  country,  the  Tartars  made  a  fe- 
cond  irruption,  laid  all  defolate  before  them,  and  were 
advancing  to  the  capital,  when  they  were  attacked  and 
defeated  with  great  flaughter  by  the  palatine  of  Cra- 
cow with  only  a  handful  of  men.  The  power  of  the 
enemy,  however,  was  not  broken  by  this  viftory  ;  for, 
next  year,  the  Tartars  returned,  and  committed  fuch 
barbarities  as  can  fcarce  be  imagined.  Whole  provinces 
were  defeated,  and  every  one  of  the  inhabitants  maf- 
facred.  They  were  returning,  laden  with  fpoil,  when 
the  palatine  fefl  upon  them  a  fecond  time,  but  not  with 
the  fame  fuccefs  as  before  :  for,  after  an  obftinate  en- 
gagement, he  was  defeated,  and  thus  all  Poland  was 
laid  open  to  the  ravages  of  the  barbarians  ;  the  nobility 
fled  into  Hungary,  and  the  peafants  fought  an  afylum 
among  rocks  and  impenetrable  forefts.  Cracow,  being 
left  entirely  defencelefs,  was  foon  taken,  pillaged,  and 
burnt  ;  after  which  the  barbarians,  penetrating  into  Si- 
iefia  and  Moravia,  defolated  thefe  countries,  deftroying 
£reflau  and  other  cities.  Nor  did  Hungary  efcape  the 
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fury  of  thei'r  barbarity:  the  king  gave  battle  to  the  J'fl»"<l« 
Tartars,  but  was  defeated  with  vaft  flaughter,  and  had  '^'^  ~^ 
the  mortification  to  fee  his  capital  laid  in  aflies,  and 
above  ioo,oco  of  his  fuLjefts  ptrifli  by  fire  and  fword. 
The  arms  of  the  Tartars  were  invincible  ;  nothing 
could  withftand  the  prodigious  number  of  forces  which 
they  brought  into  the  field,  and  the  fury  with  which 
they  fought.  They  fixed  their  head-quarters  on  the 
frontiers  of  Hungary  ;  and  fpread  their  devaftations  on 
every  fide  with  a  celerity  and  fuccefs  that  threatened 
the  deftru£lion  of  the  wliole  empire,  as  well  as  of  the 
neighbouring  kingdoms. 

In  this  dreadful  fituation  was  Poland  when  BoleflaUs, 
furnamed  the  Chajie^  was  raifed  to  the  fovereignty  ; 
but  this,  fo  far  from  putting  an  end  to  the  troubles, 
only  fuperadded  a  civil  war  to  the  reft  of  the  calamities. 
Boleflaus  was  oppofed  by  his  uncle  Conrade  the  bro- 
ther of  Lechus,  who  was  provoked  at  becoming  the 
fubjefi:  of  his  own  nephew.  Having  aflembled  a  power- 
ful army,  he  gained  pofleflion  of  Cracow  ;  aflumed  the 
title  of  Duhe  of  Poland ;  and  might  poflibly  have  kept 
pofleflion  of  the  fovereignty,  had  not  his  avarice  and 
pride  equally  offended  the  nobility  and  peafants.  In 
confequence  of  their  difcontents,  they  unanimoufly  in- 
vited Boleflaus,  who  had  fled  into  Hungary,  to  come 
and  head  the  inlurreftion  which  now  took  place  in  every  ,  59 
quarter.  On  his  arrival,  he  was  joyfully  received  into  "'g^'**'  °f 
the  capital :  but  Conrade  ftill  headed  a  powerful  party ;  J.Jj J  ^^"J'^ 
and  it  is  reported  that  on  this  occafion  the  knights  of  firft' wiled 
the  Teutonic  order  were  firft  called  into  Poland,  to  into  Po. 
difpute  the  pretenfions  of  Boleflaus.  All  the  endea,- 
vours  of  Conrade,  however,  proved  unfuccefsful :  he 
was  defeated  in  two  pitched  battles,  and  forced  to  live 
in  a  private  fituation  ;  though  he  never  ceafed  to  ha- 
rafs  his  nephew,  and  make  frefli  attempts  to  recover  the 
crown.  However,  of  the  reign  of  Boleflaus  we  have 
little  account,  except  that  he  made  a  vow  of  perpetual 
continency,  and  impofed  the  fame  on  his  wife  ;  that  he 
founded  near  40  monaftcries  ;  and  that  he  died  after  a 
long  reign  in  1279,  ^^er  having  adopted  Lechus  duke 
of  Cujavia,  and  procured  a  confirmation  of  his  choice 
by  the  free  eleftion  of  the  people. 

The  reign  of  this  laft  prince  was  one  continued  fcene  Poland 
of  foreign  and  domeftic  trouble.    On  his  firft  acceflion  over-run  by 
he  was  attacked  by  the  united  forces  of  Ruflia  and  Li-  '.^^  ^"f" 
thuania  affifted  by  the  Tartars;  whom,  however,  he  J^ad 
the  good  fortune  to  defeat  in  a  pitched  battle.   By  this  LiAuanir 
viftory  the  enemy  were  obliged  to  quit  the  kingdom ;  ang. 
but  Lechus  was  fo  m.uch  weakened,  that  civfl  diflen- 
fions  took  place  immediately  after.    Thefe  increafed  to 
fuch  a  degree,  that  Lechus  was  obliged  to  fly  to  Hun- 
gary, the  common  refource  of  diftvefled  Polifh  princes. 
The  inhabitants  of  Cracow  alone  remained  firm  in  their 
duty  ;  and  thefe  brave  citizens  ftood  all  the  fatigue  and 
danger  of  a  tedious  fiege,  tfll  they  were  at  laft  reheved 
by  Lechus  at  the  head  of  an  Hungarian  army,  who  de- 
feated the  rebels,  and  reftored  to  his  kingdom  a  legiti- 
mate government.  He  had  fcarce  reafceiided  the  throne 
when  the  united  foices  of  the  Ruffians,  Tartars,  and 
Lithuanians,  made   a  fecond   in-uption  into  Poland, 
and  defolated  the  country  with  the  moft  lavage  barbari- 
ty.   Their  forces  were  now  rendered  m.ore  teirible  than 
ever  by  their  having  along  with  them  a  valt  number  of 
large  dogs  trained  to  the  art  of  war.    Lechus,  how- 
ever,  with  an  army  much  inferior,  obtained  a  complete 
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vi£iory ;  the  Poles  being  animated  by  dcfpair,  as  per- 
ceiving, that,  if  they  were  conquered,  they  tnull  alfo  be 
devoured.  Soon  after  this,  Lechus  died  with  the  repu- 
tation of  a  warlike,  wife,  but  unfortunate  prince.  As 
he  died  without  ilTue,  his  crown  was  contefted,  a  civil 
war  again  enfued  ;  and  the  affairs  of  the  ttate  continued 
in  a  very  declining  way  till  the  year  1296,  when'  Pre- 
miflaus,  the  duke  at  that  time,  refumed  the  title  cf  iinj. 
However,  they  did  not  revive  in  any  confiderable  de- 
gree till  the  year  1305,  when  Uladillaus  Lodlicus,  who 
War  with  had  feized  the  throne  in  l^cc,  and  afterwards  been  dri- 
the  Teuto  yen  out,  was  again  reftored  to  it.  The  firft  tranfadlion 
iiic  Lnighrs.  qC  l..-^  veigvi  was  a  Vv-ar  with  the  Teutonic  knights,  who 
had  ufurped  the  greater  part  of  Pomerania  during  the 
late  difturbances.  Tlv^y  had  been  fettled  in  the  terri- 
tory cf  Culm  by  Conrade  duke  of  Mazovia  ;  but  foon 
extended  their  dominion  over  the  neighbouring  provin- 
ccr,  and  had  even  got  polTcfllon  of  the  city  of  Dantzic, 
where;  they  m.affacred  a  number  of  Pomeranian  gentle- 
men in  cold  blood  ;  which  fo  much  terrified  the  neigh- 
bouring towns,  that  tliey  fubmitted  w  ithout  a  Itrokc. 
Ilie  knights  were  commanded  by  the  Pope  himfelf  to 
renounce  their  conquells  ;  but  they  fet  at  nought  all  his 
thunders,  and  pven  fuffered  themielves  to.  be  excommu- 
nicated rather  than  part  with  them.  As  fcon  as  this 
happened,  the  king  marclied  into  the  tevritoi  »es  of  the 
marquis  of  Brandenburg,  becaufe  he  had  pretended  to 
fell  a  right  to  the  Teutonic  knights  to  thofe  countries, 
when  he  had  none  to  them  himfelf.  Uladiflaus  next 
entered  the  territory  of  Culm,  where  he  laid  every  thing 
wafte  with  fire  and  fword  ;  and,  being  oppofed  by  the 
joint  forces  of  the  marquis,  the  knights,  and  the  duke 
of  Mazovia,  he  obtained  a  complete  viftory  after  a  de- 
fpcrate  and  bloody  engagement.  Without  purfuing 
the  blow,  he  returned  to  Poland,  recruited  his  army, 
and  being  reinforced  by  a  body  of  auxiharies  from  Hun- 
gary and  Lithuania,  he  difperfed  the  enemy's  forces, 
and  ravaged  a  fecond  time  all  the  dominions  of  the 
Teutonic  order.  Had  he  improved  this  advantage,  he 
might  eafily  have  exterminated'  the  whole  order,  or  at 
leaft  reduced  them  fo  low,  that  they  could  never  have 
occafioned  any  more  difturbances  in  the  ftate  ;  but  he 
fuffered  himfelf  to  be  foothed  and  cajoled  by  the  pro- 
mifes  which  they  made  without  any  defign  of  keeping 
them,  and  concluded  a  treaty  under  the  mediation  of 
the  kings  of  Hungary  and  Bohemia.  In  a  few  months 
he  was  convinced  of  the  perfidy  of  the  knights;  for  they 
not  only  refufed  to  evacuate  Pomerania  as  had  been  fti- 
pulated  in  the  treaty,  but  endeavoured  to  extend  their 
ufurpations,  for  which  purpofe  they  had  affembled  a  ve- 
ry confiderable  army.  Uladiflaus,  enraged  at  their  treach- 
ery, took  the  field  a  third  time,  and  gave  them  battle 
with  fuch  fuccefs,  that  400c  knights  were  left  dead  on 
the  fpot,  and  30,000  auxiharies  killed  or  taken  prifon- 
ers.  Yet,  though  the  king  had  it  once  more  in  his 
power  to  deftroy  the  whole  Teutonic  order,  he  fatisfied 
himfelf  with  obtaining  the  ten-itories  which  had  occa- 
fioned the  war ;  after  which  he  fpent  the  remainder  of 
his  life  in  peace  and  tranquillity. 

Uladiflaus  was  fuccceded  by  his  fon  Cafimir  IH.  fur- 
named  the  Great.  He  fubdued  the  province  called  Ruf- 
quered  by  j^^  Nigra  in  a  fi  igle  campaign.    Next  he  turned  his 
GrS'^  ^^'^ ^^"''^  agalnft  Mazovia;  and  with  the  utmoft  rapidity 
over-rar  the  cuciiy,  and  araiexed  it  as  a  province  to  the 
crown :  after  which  he  apphed  himfelf  to  domellic  af- 
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fairs,  and  was  the  £rfl  who  introduced  a  written  code  of  Po'a 
laws  into  Poland.  He  was  the  moil  impartial  judge,  — -v" 
the  moll  rigid  obfcrver  of  jullicc,  and  the  moft  fubmif- 
five  to  the  laws,  of  any  potentate  mentioned  in  the  hif- 
tory  of  Europe.  The  only  vice  with  which  he  is  char- 
ged is  that  of  incontinency ;  but  even  this  the  clergy 
declared  to  be  a  venial  fin,  and  amply  compenfated  by 
his  other  virtues^  particularly  the  great  libei-ality  which 
he  fliowed  to  the  clerical  order. 

Cafimir  was  fucceeded  in  1370  by  his  nephew  Louis  Unfiapj 
king  of  Hungaiy  ;  but,  as  the  Poles  looked  upon  him''^'s:" 
to  be  a  foreign  prince,  they  were  not  happy  under  his 
adminillration.  Indeed  aooldnefs  between  this  monarch 
arid  his  people  took  place  even  before  he  afcendc  l  the 
throne  ;  for  in  the  pad  a  conventa,  to  which  the  Pohflt 
monarchs  were  obliged  to  fwear,  a  great  number  of  un- 
ufual  articles  were  inferted.  This  probably  was  the 
reafon  why  he  left  Poland  almofl:  as  foon  as  his  corona- 
tion was  over,  carrying  with  him  the  crown,  fceptre, 
globe,  and  fword  of  llate,  to  prevent  the  Poles  from 
elediing  another  prince  during  his  abfence.  He  left  the. 
governmeat  in  the  hands  of  his  mother  Elizabeth  ;■  and 
fhe  would  have  been  agreeable  to  the  people,  had  her 
capacity  for  government  been  equal  to  the  taflc.  At 
that  tim.e,  however,  the  ftate  of  Poland  was  too  much 
diilrafted  to  be  governed  by  a  woman.  The  country 
was  over-run  with  bold  robbers  and  gangs  of  vilhvins, 
who  committed  the  m.ofl;  horrid  diforders ;  the  king- 
dom was  likewife  invaded  by  the  Lithuanians ;  the 
whole  province  of  Ruflia  Nigra  revolted;  and  the  king- 
dom was  univerfally  filled  with  diflenfion.  The  Poles- 
could  not  bear  to  fee  their  towns  filled  with  Hungarian 
garrifons  ;  and  thei-efore  fent  a  meflage  to  the  king, 
telling  him  that  they  thought  he  had  been  fufiiciently 
honoured  in  being  eledled  king  of  Poland  himfelf,  with- 
out fuifering  the  kingdom  to  be  governed  by  a  woman 
and  his  Hungarian  fubjefts.  On  this  Louis  immediate- 
ly raifed  a  numerous  army,  with  a  defign  fully  to  con- 
quer the  fpirit  of  his  fubjefts.  His  firft  operations  were 
direftcd  againft  the  Ruflians ;  whom  he  defeated,  and 
again  reduced  to  fubjedlion.  Then  he  turned  his  arms 
againfl;  the  Lithuanians,  drove  them  out  of  the  king- 
dom,  and  re-eftabliflied  public  tranquillity.  However, 
inftead  of  being  fatisfied  with  this,  and  removing  the 
Hungarian  garrifons,  he  introduced  many  more,  and 
raifed  Hungarians  to  all  the  chief  polls  of  government. 
His  credit  and  authority  even  went  fo  far  as  to  get  a 
fucceflbr  nominated  who  was  difagreeable  to  the  whole 
nation,  namely  Si'^ifmimd  marquis  of  Brandenburg.  Af- 
ter the  death  of  Louis,  however,  this  elefhion  was  fet 
afide  ;  and  Hedwiga,  daughter  of  Cafimir  the  Great, 
was  proclaimed  queen. 

This  princefs  married  Jagello  duke  of  Lithuania,  who  Hedw 
was  now  converted  to  Chrillianity,  and  baptized  by  the  niarri 
name  of  Vladtjlaus.    In  confequence  of  this  marriage,  ^^^^^ 
the  duchy  of  Lithuania,  as  well  as  the  vaft  provinces  of  tj^g,gj, 
Samogitia  and  Ruflia  Nigra,  became  annexed  to  the  unitin 
crown  of  Poland.  Such  a  formidable  acceflion  of  power  <luchy 
excited  thejealoufy  of  the  Teutonic  knights,  wlto  werel^^^*" 
fenfible  that  Uladiflaus  was  now  bound  to  undertake  the  an"^ 
reduftion  of  Pomerania,  and  revenge  all  the  injuries  Nigra 
which  Poland  had  fullained  from  them  for  a  great  num-  Polam 
ber  of  years.    From  his  firil  acceflion  therefore  they 
confidered  this  monarch  as  their  greateft  enemy,  and  en- 
deavoured to  prevent  his  defigns  *gainft  them  by  effeft- 
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nd.  ing  a  revolution  In  Lithuania  in  favour  of  his  brother 
~  Andrew.  The  profpeft  of  fuccefs  was  the  greater 
here,  as  moft  of  the  nobility  were  difcontented  with  the 
late  alliance,  and  Uladiflaus  had  propofed  to  effeft  a  re- 
volution in  religion,  which  was  highly  difagreeable. 
On  a  fudden,  therefore,  two  armies  marched  towards 
the  frontiers  of  the  duchy,  which  they  as  fuddenly  pe- 
netrated, laying  wafte  the  whole  countiy,  and  feizing 
upon  fome  important  fortreffes  before  the  king  of  Po- 
land had  any  notice  of  the  matter.  As  foon  as  he  re- 
ceived advice  of  tbefe  ravages,  Uladiflaus  raifed  fome 
forces  with  the  utmoft  celerity,  which  he  committed  to 
the  care  of  his  brother  Skirgello,  who  defeated  the 
Teutonic  knights,  and  foon  obliged  them  to  abandon  all 
their  conquefts.  In  the  mean  time  Uladiflaus  marched 
in  perfon  into  the  Higher  Poland,  which  was  fubje£ted 
to  a  variety  of  petty  tyrants,  who  oppreffed  the  peo- 
ple, and  governed  with  intolerable  defpotifm.  The  pa- 
latine of  Pofnia  in  particular  -lad  diltinguiflied  himfelf 
by  his  rebelHous  praftices  ;  but  he  was  completely  de- 
feated by  Uladiflaus,  and  the  whole  country  reduced  to 
obedience. 

[b^es  in  Having  fecured  the  tranquillity  of  Poland,  Uladiflaus 
lania.  vifited  Lithuania,  attended  by  a  great  number  of  the 
clergj',  in  order  to  convert  his  fubjcfts.  Tins  he  ef- 
l  fefted  witliout  great  difficulty  ;  but  left  the  care  of  the 
f  duchy  to  his  brother  Skirgello,  a  man  of  a  cruel,  haugh- 
ty, and  debauched  turn,  and  who  immediately  began  to 
abufe  his  power.  With  him  the  king  fent  his  coiifm 
Vitowda,  a  prince  of  a  generous,  brave,  and  amiable 
difpofition,  to  be  a  check  upon  his  conduft  ;  but  the 
l)arbarity  of  Skirgello  foon  obliged  this  prince  to  take 
refuge  among  the  Teutonic  knights,  who  were  now  be- 
come the  afylum  of  the  oppreffed  and  difcontented.  For 
{ome  time,  however,  he  did  not  aflilt  the  knights  in 
their  defigns  againft  his  country ;  but  having  applied 
for  proteftion  to  the  king,  and  finding  him  remifs  in 
-afi'ording  the  necelTary  aflidance,  he  at  laft  joined  in  the 
fchemes  foi-med  by  the  knights  for  the  deftruftion  of 
Poland.  Entering  Lithuania  at  the  head  of  a  nume- 
rous army,  he  took  the  capital,  burnt  part  of  it,  and 
deftroyed  14,000  perfons  in  the  flames,  befides  a  great 
number  who  were  mafl'acred  in  attempting  to  make  their 
cfcape.  The  upper  part  of  the  city,  however,  was  vi- 
goroufly  defended,  fo  that  the  befiegers  were  at  laft 
obliged  to  abandon  all  thoughts  of  making  themfelves 
maftcrs  of  it,  and  to  content  themfelves  with  defolating 
the  adjacent  country.  1  he  next  year  Vitowda  renewed 
.his  attempts  upon  this  city,  but  with  the  fame  ill  fuc- 
cefs ;  though  he  got  polfeffion  of  fome  places  of  lefs 
note.  As  ioon,  however,  as  an  opportunity  oft'ered,  he 
came  to  an  accommodation  with  the  king,  who  bellow- 
ed on  him  the  government  of  Lithuania.  During  the 
firft  years  of  his  government,  he  bettowed  the  molt  dili- 
gent attention  upon  domeftic  afl'airs,  endeavouriiig  to  re- 
pair the  calamities  which  the  late  wars  had  occafioncd ; 
but  his  impetuous  Valour  prompted  him  at  laft  to  en- 
gage in  a  war  with  Tamerlane  the  Great,  after  his  vic- 
tory over  Bajazet  the  Turkifli  emperor.  For  fome  time 
before,  Vitowda  had  been  at  war  with  the  neighbour- 
ing Tartars,  and  had  been  conftantly  viftorious,  tranf- 
porting  whole  hordes  of  that  barbarous  people  into  Po- 
land and  Lithuania,  where  to  this  day  they  form  a  co- 
lony diftinft  in  manners  and  drefs  from  the  other  inha- 
bitants.   Uladiflaus,  however,  difluaded  him  from  at- 
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taclilng  the  v,'hok  ftrength  of  the  nation  under  fucli  a  P-Ia-^d, 
celebratedcommander  as  Tamerlane  :  but  Vitowda  was 
obftinate  ;  he  encountered  an  army  of  400,000  Tar-  fgrrihie 
tars  under  Ediga,  Tamerlane's  lieutenant,  with  only  a  battle  with 
tenth  part  of  their  number.    The  battle  continued  for  t!>e  Tar- 
a  whole  day ;   but  at  laft  Vitowda  was  furrounded 
by  the  numbers  of  his  enemy,  and  in  the  utmoft  danger 
of  being  cut  in  pieces.    However,  he  broke  his  way 
through  with  prodigious  flaUghter  on  both  fides ;  and 
came  off  at  laft  without  a  total  defeat,  having  killed  a 
number  of  the  enemy  equal  to  the  whole  of  his  own 
army.  67  . 

During  the  abfence  of  Vitowda,  the  Teutonic  knights  Wars  with 
had  penetrated  into  Lithuania,  committing  everywhere  ''^^ 
the  moft  dreadful  ravages.  On  his  return  he  attacked  ""^  '"^ 
and  defeated  them,  making  an  irruption  into  Livonia, 
to  punifli  the  inhabitants  of  that  country  for  the  affift- 
ance  they  had  given  to  the  Teutonic  order.  This  was 
fucceeded  by  a  long  feries  of  wars  between  Poland  and 
Pruffia,  in  which  it  became  neceflary  for  Uladiflaus  him- 
ielf  to  take  the  field.  The  knights  bad  now  one  wav 
or  other  got  poffefllon  of  Samogitia,  Mazovia,  Culm, 
Silefia,  and  Pomerania  ;  fo  that  Uladiflaus  refolved  to 
punifli  them  before  they  became  too  powerfid.  With 
this  view  he  affembled  an  army  corapofed  of  feveral  dif- 
ferent nations,  with  which  he  penetrated  into  Pruffia, 
took  feveral  towns,  and  was  advancing  to  Manenburg 
the  capital  of  Pomerania,  when  he  was  met  by  the  anuy 
of  the  Pruflian  knights,  who  determined  to  hazdrd  a 
battle.  VvHien  the  engagement  began,  the  Poles  were 
deferted  by  all  their  auxiliaries,  and  obliged  to  ftand 
the  brunt  of  the  battle  by  themfelves.  But  the  cou- 
rage and  condudl  of  their  king  fo  animated  them,  that 
after  a  moft  dcfperate  battle  they  obtained  a  complete 
vidoiy  ;  near  40,000  of  the  enemy  being  killed  in  the 
field,  and  30,000  taken  prifoners.  This  terrible  over- 
throw, however,  was  lefs  fatal  to  the  affairs  of  the  Pruf- 
fian  knights  than  might  have  been  expeded ;  as  Uladi- 
flaus did  not  improve  his  viftoiy,,  and  a  peace  was  con- 
cluded upon  eafier  terms  than  his  adverfaries  had  any 
realon  to  expeft. — Some  infraction  of  the  treaty  occa- 
fioncd a  renewal  of  hoftilities ;  and  Uladiflaus  was  fo 
much  elated  witli  viftoiy  that  he  would  hearken  to  no 
terms,  by  which  means  the  enemy  were  driven  lo  the 
dcfperate  refolution  of  burying  themfelves  in  the  ruins 
of  their  capital.  The  fiege  was  accordingly  commen- 
ced, and  both  fides  behaved  with  the  greateft  vigour ; 
but  at  laft,  through  the  good  condudl  and  valour  of  tlie 
grand  mailer  of  the  knights  named  Plawen^  the  Pohfti 
monarch  found  himfelf  obliged  to  grant  them  an  advan- 
tageous peace,  at  a  time  when  it  was  unlverfaily  ex- 
peded  that  the  whole  order  would  have  been  extermi- 
nated. 

Uladiflaus  V.  died  in  1435>  was  fucceeded  by 
his  fon  Uladiflaus  VL  at  that  time  only  nine  years  of 
age.  He  had  fcarce  afcended  the  throne,  when  the 
kingdom  was  invaded  by  the  Tartars,  who  defeated 
Buccarius  the  general  of  the  Polifli  forces ;  and  com- 
mitting eveiywhere  dreadful  ravages,  returned  to  their 
own  country  loaded  with  booty.  A  few  years  after, 
the  nation  was  involved' in  a  war  with  Amurath  the 
emperor  of  the  Turks,  who  threatened  to  break  into 
Hungary  ;  and  it  was  thought  by  the  diet  to  be  good 
policy  to  aifift  the  Hungarians  at  this  juncture,  be- 
caufe  it  was  impoflible  to  know  where  the  ftorm  might 
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fall  after  Hungary  was  conquered.  But  before  all 
thing's  were  prepared  for  the  young  km^  to  take  the 
field,  a  ftrong  body  of  auxiliaries  were  difpatched  un- 
der the  celebrated  John  Hunniades  vaivode  of  Tran- 
fylvania,  to  oppofe  the  Turks,  and  likewife  to  fupport 
the  eleftion  of  Uladiflaus  to  the  crown  of  Hungary.  This 
detachment  furprifed  the  Turkifli  army  near  the  river 
Morava,  and  defeated  Amurath  with  the  lofs  of  30,000 
men ;  after  whidi  Hunniades  retook  all  the  places  which 
had  been  conquered  by  Amurath,  the  proud  fultan  waa 
forced  to  fue  for  peace,  and  Uladiflaus  was  raifed  without, 
oppofition  to  the  crown  of  Hungary.  A  treaty  was 
concluded,  by  which  the  Turks  promifed  to  relinquiih 
their  defigns  upon  Hungary,  to  acknowledge  the  king's 
right  to  that  crown,  and  to  give  up  all  their  conquefts 
in  Rafcia  and  Servia.  This  treaty  was  fealed  by  mutual 
oaths  :  but  Uladiflaus  broke  it  at  the  perfuafion  of  the 
pope's  legate  ;  who  infilled,  that  now  was  the  time  for 
humbling  the  power  of  the  infidels ;  and  produced  a 
fpecial  commiffion  from  the  pope,  abfolving  him  from 
Wladiflaus  the  oath  he  had  taken  at  the  late  treaty.  The  confe- 
defeated  quence  of  this  perfidy  was,  that  Uladiflaus  was  entirely 
defeated  and  killed  at  Varna,  and  the  greatefl  part  of 
his  army  cut  in  pieces. 

Uladiflaus  VI.  was  fucceeded  by  Cafimir  IV.  in 
whofe  reign  the  Teutonic  knights  were  fubdued,  and 
obliged  to  yield  up  the  territories  of  Culm,  Michlow, 
and  the  whole  duchy  of  Pomerania,  together  with  the 
towns  of  Elbing,  Marienburg,  Talkmith,  Schut,  and 
Chriftburgh,  to  the  crown  of  Poland.  On  the  other 
hand,  the  king  reftored  to  them  all  the  other  conquefbs 
he  had  made  in  Pruflla",  granted  a  feat  in  the  Polifh 
fenate  to  the  grand-mafter,  and  endowed  him  with 
other  privileges,  on  condition  that,  fix  months  after 
A\'is  accefiion,  he  fbould  do  homage  for  Pruflia,  and  take 
an  oath  of  fidelity  to  the  king  and  republic. 

This  fuccefs  raifed  the  fpirits  of  the  Polifh  nation, 
which  had  drooped  ever  fince  the  battle  of  Varna,  The 
diet  did  not,  however,  think  proper  to  renew  the  war 
againfk  the  Turks,  but  took  under  their  proteftion  the 
hofpodar  of  Moldavia ;  as  thinking  that  this  province 
would  make  a  convenient  barrier  to  the  Polifli  domi- 
nions on  one  fide.  The  requefl  of  the  prince  who  afked 
this  protection  was  therefore  readily  granted,  an  oath  of 
fidelity  exafted  from  him  and  the  inhabitants,  and  a  tri- 
bute required  ;  regular  payment  of  which  was  made  for 
a  great  number  of  years  afterwards. 

About  this  time  alfo  the  crown  of  Bohemia  beco- 
ming vacant,  the  people  were  extremely  defirous  of 
.^^^beiiig  governed  by  one  of  the  princes  of  Poland ;  upon 
loFolajid^  which  the  barons  were  induced  to  beftow  the  crown 
upon  Uladiflaus,  eldeft  fon  of  Cafimir,  in  oppofition 
to  the  intrigues  of  the  king  of  Hungary.  Not  fatis- 
fied  with  this  acquifition,  Uladiflaus  took  advantage 
of  the  dilTenfions  in  Hungary,  in  order  to  unite  that 
crown  to  his  own  :  and  this  he  alfo  effefted  ;  by  which 
means  his.  power  was  greatly  augmented,  though  not 
the  felicity  of  his  people..  So  many  foreign  expedi- 
tions had  exhautted  the  ti-eafury,  and  oppreffed  the 
peafants  with  taxes  ;  the  gentiy  were  greatly  dimi- 
nifhed  by  a  number  of  bloody  engagements  ;  agricul- 
ture was  neglefted,  and  the  country  almoft  depopula- 
ted. Before  a  proper  remedy  could  be  appUed  for 
thefe  evils,  Cafimir  died  in  1492  ;  much  more  admi- 
red, than  beloved  or  regretted,  by  his  fubjeds.    It  is 
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related  by  the  hJftorlans  of  this  period,  that  in  the 

reign  of  Cafimir  IV.  the  deputies  of  the  provinces 
firft  appeared  at  the  diet,  and  affumed  to  themfelves 
the  legiflative  power  ;  all  laws  before  this  time  having 
been  framed  by  the  king  in  conjunftion  with  the  fe- 
nate. It  is  obferved  alfo,  that  before  Cafimir's  time, 
the  Latin  language  was  underflood  only  by  the  clergy 
of  Poland  ;  in  proof  of  which,  it  is  alleged,  that  at  an 
interview  between  this  prince  and  the  king  of  Sweden 
at  Dantzick,  his  Polifh  majefty  was  forced  to  make 
life  of  the  afTiftance  of  a  monk  to  inteipret  between 
him  and  the  Swedifli  monarch.  Cafimir,  afliamed  of 
the  ignorance  fhown  by  himfelf  and  court,  pubhfhed  an 
edift,  enjoining  the  diligent  fludy  of  the  Latin,  which 
in  our  days  is  fpoken  as  vernacular  by  every  Pohfh  gen- 
tleman, though  very  unclaffically. 

During  the  fucceeding  reigns  of  John,  Albert,  and 
Alexander,  the  Polifh  affairs  fell  into  decline ;  the 
kingdom  being  harafled  by  continual  wars  with  the 
Turks  and  Tartars.  However,  they  were  retrieved 
by  Sigifmund  I.  who  afcended  the  throne  in  1507. 
This  monarch,  having  reformed  fome  internal  abufes,Exp 
next  fet  about  rendering  the  kingdom  as  formidable  as  it  '^'S^ 
had  formerly  been.  He  firft  quelled  a  rebellion  which  ' 
broke  out  in  Lithuania  ;  after  which,  he  drove  the 
Walachians  and  Moldavians  out  of  Ruffia  Nigra,  and 
defeated  the  Ruffians  in  a  pitched  battle,  with  the  lofs 
of  30,000  men.  In  this  engagement  he  was  obliged  to 
caufe  his  cavalry  to  fwim  acrofs  the  Borifthenes  in  order 
to  begin  the  attack,  wliile  a  bridge  was  preparing  for  the 
infantry.  Thefe  orders  were  executed  with  aflonifh- 
ing  celerity,  notwithflanding  the  rapidity  of  the  ftream, 
the  fteepnefs  of  the  banks,  and  the  enemy's  oppofition. 
The  onfet  was  led  by  the  Lithuanians,  who  were  dl- 
re'fted  to  retreat  gradually,  with  a  view  of  drawing 
the  enemy  within  reach  of  the  cannon.  This  the  Ruf- 
fians miftook  for  a  real  flight ;  and  as  they  were  pur- 
fuing  with  eagernefs,  Sigifmund  opened  his  fine  to  the 
right  and  left,  pouring  in  grape-fhot  from  the  artillery 
with  dreadful  fuccefs.  The  Ruffian  general,  and  fe.- 
veral  noblemen  of  the  firft  diflinftion,  were  taken  pri- 
foners,  while  the  whole  lofs  of  the  royal  araiy  did  not 
amount  to  300  men. 

After  this  complete  viftory,  the  king  turned  his 
arms  againft  the  Teutonic  knights,  who  had  ele£led 
the  marquis  of  Brandenburgh  their  grand-mafter  ;  and 
this  prince  not  only  refufed  to  acknowledge  the  fove- 
reignty  of  the  crown  of  Poland,  but  even  invaded  the 
Polifh  territories.  Sigifmund  marched  againft  him, 
and  gained  pofleflion  of  feveral  important  places  in 
Brandenburgh  ;  but  as  he  was  purfuing  his  conquefts, 
the  marquis  was  reinforced  by  14,000  Germans,  led 
by  the  duke  of  Schonenburg,  who  ventured  to  lay 
fiege  to  Dantzic,  after  having  ravaged  all .  the  neigh- 
bouring countiy.  The  Dantzickers,  however,  de- 
fended themfelves  with  fo  much  fpirit,  that  the  be- 
fiegers  were  foon  obliged  to.  relinquiflx  their  enter- 
prife.  In  their  retreat  they  were  attacked  by  a  ftrong  de- 
tachment of  Polifh  cavalry,  who  made  prodigious  havock 
among  them,  and  compelled  the  wretched  remains  to  take 
fhelter  in  Pomerania,,  where  they  were  inhumanly  but- 
chered by  the  peafants.  Soon,  after  this  the  marquis 
was  obliged  to  fubrait  to  the  clemency  of  the  conque- 
ror ;  from  whom,  however,  he  obtained  better  condi- 
tions than  could  have  been  expefted,  or  indeed  than  he 
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would  have  got,  had  he  not  abandoned  the  intereftof  the 
Teutonic  order,  and  reiigned  the  dignity  of  grand- 
mafter.  In  order  to  fecure  him  in  his  intereft,  there- 
fore,  Sigifmond  granted  him  half  the  province  of 
Pruflia  as  a  fecular  duke,  and  dependent' on  the  crown 
of  Poland ;  by  which  means  he  entirely  deprived  that 
order  of  the  beft  part  of  their  dominions,  and  put  it 
quite  out  of  their  power  to  difturb  the  tranquillity  of 
Poland  any  more. 

The  power  of  Sigifmund  had  now  excited  the  jea- 
loufy  of  tlie  Houfe  of  Auftria  ;  for  which  reafon  they 
took  every  method  in  their  power  to  ftir  up  enemies 
againft  him.  By  their  means,  the  Ruffians,  Molda- 
vians, and  Tartars,  were  all  excited  to  fall  upon  the 
PoHfh  territories  at  once.  The  vaivode  of  Walachia, 
with  50,coo  men,  made  an  irruption  into  the  fmall 
province  of  Pokatior,  but  was  entirely  defeated  by 
count  Taro  at  the  head  of  no  more  than  Sooo.  This 
viftory  is  wholly  afcribed  to  the  good  conduct  of  the 
commander,  who  polTelTed  himfelf  of  fomc  eminences 
on  the  flanks  of  the  enemy.  On  thefe  he  erefted  bat- 
teries ;  which  played  witli  fuch  fury  as  foon  put  their 
ranks  in  diforder  :  upon  which  the  Poles  attacked  them 
fword  in  hand,  and  entirely  difperfed  them  with  the  lofs 
of  10,000  killed  or  taken.  The  count  having  then 
augmented  his  army  with  a  ftrong  body  of  Lithua- 
nians, attacked  the  Mufcovites  and  Tartars,  drove 
them  entirely  out  of  the  duchy,  purfued  them  into 
Ruffia,  reduced  feveral  towns,  and  at  laft  faid  fiege 
to  the  ftrong  fortrefs  of  Straradub  ;  in  which  the  re- 
gent, together  with  fome  of  the  beft  troops  of  Ruflia, 
were  inclofed.  The  garrifon  made  a  gallant  defence  ; 
and  the  fortifications  were  compofed  of  beams  joined 
together,  and  fupported  by  a  bulwark  of  earth,  upon 
which  the  cannon-fliot  made  no  impreffion  :  but  the 
count  contrived  a  method  of  fetting  the  wood  on  fire  ; 
by  which  rneans  the  regent  and  nobihty  were  obliged 
to  furrender  at  difcretion,  and  Taro  carried  off  up- 
wards of  6o,oco  prifoners,  with  an  immenfe  booty. 

In  the  reign  of  Sigifmund,  we  may  look  upon  the 
kingdom  of  Poland  to  have  been  at  its  greateft  pitch 
of  glory.  This  monarch  pofTefled,  in  his  own  perfon, 
the  republic  of  Poland,  the  great  duchies  of  Lithua- 
nia, vSmolenfko,  and  Saveria,  befides  vaft  territories 
lying  beyond  the  Euxine  and  Baltic  ;  while  his  ne- 
phew Lewis  poftefled  the  kingdoms  of  Bohemia,  Hun- 
gary, and  Silefia.  But  this  gloiy  received  a  fudden 
check  in  1 548,  by  the  defeat  and  death  of  Louis, 
who  periflied  in  a  battle  fought  with  Solyman  the 
Great,  emperor  of  the  Turks.  The  daughter  of  this 
prince  married  Ferdinand  of  Auftria ;  whereby  the 
dominions  of  Hungary,  Bohemia,  and  Silefia,  became 
infeparably  connefted  with  the  hereditary  dominions  of 
the  Auftrian  family.  This  misfortune  is  thought  to 
have  haflened  the  death  of  Sigifmund  ;  though,  being 
then  in  his  84th  year,  he  could  not  have  lived  long  by 
the  ordinaiy  courfe  of  nature.  He  did  not,  however, 
furvive  the  news  many  months,  but  died  of  a  lingering 
diforder,  leaving  behind  him  the  charafter  of  the  com- 
pleteft  general,  the  able;^  politician,  the  beft  prince, 
and  the  ftrongeft  man,  in  the  north  ;  of  which  laft,  in- 
deed, fome  inltances  are  related  by  hiftorians  that  are 
almoft  incredible. 

Sigifmund  Auguftus,  who  fucceeded  his  father  Si- 
gifmuiid  I.,  proved  alfo  a  very  great  and  happy  prince. 
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At  that  time  the  moft  violent  and  hloody  wars  were  P'>land, 
carrying  on  in  Germany,  and  indeed  through  other  — v— ' 
parts  of  Europe,  on  account  of  religion;  but  Slgif-s{g;fmund 
mund  wifely  avoided  interfering  in  thefe  difputes.    He  Auguftus,  a 
would  not  admit  into  his  dominions  any  of  thofe  di-wife  aad 
vines  who  were  taxed  with  holding  heterodox  opinions, 
nor  even  allow  his  people  the  liberty  of  correfponding  P""'^** 
with  them  j  yet  he  never  perfecuted,  or  employed  any 
other  means  for  the  prefervation  of  the  ftate  than  thofe 
of  a  well-condu6led  and  regular  policy.    Inftead  of  dif- 
puting  with  his  fubjefts  about  fpeculative  opinions,  Si; 
gifmund  applied  himfelf  diligently  to  the  reforming  of 
abufes,  enforcing  the  laws,  enriching  the  treafury,  pro- 
moting induftry,  and  redeeming  the  crown-lands  where 
the  titles  of  the  poflelfors  appeared  illegal.    Gut  of  the 
revenue  recovered  in  this  manner  he  obtained  a  for- 
midable ftanding  army,  without  laying  any  additional 
tax  upon  the  fubjefts  ;  and  though  he  preferred  peace 
to  war,  he  was  always  able  to  punifti  thofe  that  offer-  , 
ed  indignities  to  hia  crown  or  perfon.    His  knowledge  War  witW' 
in  the  art  of  war  was  foon  tried  in  a  conteft  with  the  RuiRa, 
Ruffians,  who  had  made  an  irruption  into  Livonia,  en- 
couraged by  the  difputes  wliich  had  fubfifted  between 
the  Teutonic  knights  and  the  archbiftiop  of  Riga,  cou- 
fin  to  Sigifmund.    The  province  was  at  that  time  di- 
vided between  the  knights  and  the  prelate  ;  and  the 
Ruffians,  under  pretence  of  affifting  the  former,  had 
feized  great  part  of  the  dominions  of  the  latter.  The 
archbiihop  had  recourfe.  to  his  kinfman  the  king  of  Po- 
land ;  who,  after  fruitlefs  efforts  to  accommodate  mat- 
ters, marched  towards  the  frontiers  of  Livonia  with  an 
army  of  1 00,000  men.   The  knights  were  by  no  means 
able  to  refift  fuch  a  formidable  power ;  and  therefore, 
deferting  their  late  aUies,  put  themfelves  under  the  pro- 
teftion  of  the  king  of  Poland.    The  czar,  John  Bafi- 
hdes,  though  deferted  by  the  knights,  did  not  lofe  his 
courage;  nay,. he  even  infolently  refufed  to  return  any 
anfwer  ta  the  propofals  of  peace  made  by  Sigifmund. 
His  army  confifted  of  300,000  men,  with  whom  he 
imagined  himfelf  able  to  reduce  all  Livonia,  in  fpite 
of  the  utmoft  efforts  of  the  king  of  Poland  :  however,  • 
having  met  with  fome  checks  on  that  quarter,  he  di- 
reftly  invaded  Poland  with  his  whole  army.-   At  firft 
he  carried  every  thing  before  him  ;  but  the  Poles  foon 


made  a  vigorous  opppfition.  Yet  the  Ruffians,  though 
everywhere  defeated,  ftill  continued  their  incurlions, 
which  Sigifmund  at  laft'  revenged  by  invading  Ruffia 
in  his  turn.  Thefe  mutual  defolations  and  ravages  at 
laft  made  both  parties  defirous  of  peace,  and  a  truce 
for  three  years  was  agreed  on  ;  during  the  continuance  _  74/. 
of  which  the  king  of  Poland  died,  and  with  him  was 
extinguiflied  the  houfe  of  Jagellon,  which  had  governed  j^ggjjoj,^  . 
Poland  for  near  200  years. 

On  the  death  of  Sigifmund,  Poland  became  a  prey 
to  intettine  divifions ;  and  a  vait  number  of  intrigues 
were  fet  on  foot  at  the  courts  of  Vienna,  France,  Sax- 
ony, Sweden,  and  Brandenburgh  ;  each  endeavouring 
to  eftablifh  a  prince  of  their  own  nation  on  the  throne 
of  Poland.    The  confequence  of  all  this  was,  that  the  Diftradied 
kingdom  became  one  univerfal  fcenc  of  corruption,  ftate  of  2o^' 
faftion,  and  confufion ;  the  members  of  the  diet  con-,^^^' 
fulted  only  their  own  intereft,  and  were  ready  on  every 
occafion  to  fell  themfelves  to  the  beft  bidder.  The 
Proteftants  had  by  this  time  got  a  confiderable  footing  " 
in  the  kingdom,  and  thus  religious  difputes  were  in-  7 
2,-  termingled  • 
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termlngled  with  political  ones.  One  good  effefl,  how- 
ever, flowed  from  this  confufion  :  for  a  law  was  paffed, 
by^  which  it  was  enafted,  that  no  difference  in  religious 
opinions  fhould  make  any  contention  among  the  fub- 
jefts  of  the  kingdom;  and  that  all  the  Poles,  without 
difcrimination,  (hould  be  capable  of  holding  pubHc  of- 
fices and  trufts  under  the  government ;  and  it  was  alfo 
refolved,  that  the  future  kings  fliould  fwear  exprefsly 
to  cultivate  the  internal  tranquillity  of  the  realm,  and 
cherilh  without  diftinftion  their  fubjefts  of  all  perfua- 
fions. 

While  the  candidates  for  the  throne  were  feverally 
attempting  to  fup^ort  their  own  intereft  in  the  beft 
manner  they  could,  John  Crafofki,  a  Polifli  gentleman 
of  great  merit,  but  diminutive  ftature,  had  juil  returned 
from  France,  whither  he  had  travelled  for  improve- 
ment. His  humour,  wit,  and  diverting  fize,  had  ren- 
dered him  univerfally  agreeable  at  the  court  of  France, 
and  in  a  particular  manner  engaged  the  eftcem  of  Ca- 
tharine de  Medicis,  which  the  little  Pole  had  the  ad- 
drefs  to  make  ufe  of  for  his  own  advantage.  He  owed 
many  obligations  to  the  duke  of  Anjou  ;  whom,  out  of 
gratitude,  he  reprefented  in  fuch  favourable  terms,  that 
the  Poles  began  to  entertain  thoughts  of  making  him 
their  king.  Thefe  fentiments  were  confirmed  and  en- 
couraged by  Ci-afofld,  who  returned  into  France  by 
order  of  feveral  leading  men  in  Poland,  and  acquainted 
the  king  and  queen  Catharine,  that  nothing  was  want- 
ing befides  the  formality  of  an  embalTy  to  procure  the 
crown  for  the  duke  of  Anjou,  almoft  without  oppofi- 
tion.  Charles  IX.  king  of  France,  at  that  time  alfo 
promoted  the  fcheme,  being  jealous  of  the  duke  of  An- 
jou's  popularity,  and  willing  to  have  him  removed  to 
as  great  a  diftance  as  polfible.  Accordingly  the  par- 
tie;,  came  to  an  agreement;  and  it  was  ftipulated  that 
the  duke  of  Anjou  fliould  maintain  the  laws,  liberties, 
Anjou  cho.^"'^  cuftoms  of  the  kingdom  of  Poland,  and  of  the 
fen  king  of  grand  duchy  of  Lithuania  ;  that  he  fliould  tranfport  all 
Poland.  his  effefts  and  annual  revenues  in  France  into  Poland  ; 
J  that  the  French  monarch  Qiould  pay  the  late  king  Si- 
gifmund's  debts  ;  that  he  fliould  maintain  i  oo  young 
Polifti  gentlemen  at  his  court ;  and  50  in  other  places ; 
that  he  fliould  fend  a  fleet  to  the  Baltic,  to  affifl;  Po- 
land againft  the  Ruffians  ;  and  laitly,  that  Henry  fliould 
marry  the  princefs  Anne,  fifl;er  to  the  late  king  Sigifr 
mund  ;  but  this  article  Henry  would  not  ratify  till  his 
return  to  Poland. 

Every  thing  being  thus  fettled,  the  young  king  quit- 
ted France,  attended  by  a  fplendid  retinue,  and  was 
accompanied  by  the  queen-mother  as  far  as  Lorrain, 
He  was  received  by  his  fubjefts  on  the  frontiers  of  Po- 
land, and  conduced  to  Cracow,  where  he  was  foon  af- 
ter crowned.  The  affcftions  of  the  Poles  were  foon 
engaged  by  the  youth  and  accomplifliments  of  Henry  ; 
but  fcarce  was  he  feated  on  the  throne,  when,  by  the 
death  of  Charles  IX.  lie  became  heir  to  the  crown  of 
France.  Of  this  he  was  informed  by  repeated  mef- 
fages  from  queen  Catharine ;  he  repented  his  having 
accepted  the  crown  of  Poland,  and  refolved  to  leave  it 
Kuns'av/a  ^^^^  France.  But  being  fenfible  that  the  Poles 
from  his^'  would  oppofe  his  departure,  he  kept  his  intentions  fe- 
kingd.ini,  ^ret,  and  watched  an  opportunity  of  fl:ealing  out  of  the 
palace  in  difguife  in  the  night-time.  The  Poles,  as 
might  well  have  been  expcdled,  were  irntated  at  being 
thus  abandoned)  from  the  mere  motive  of  int«reft,  by 
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a  prince  whom  they  had  loved  and  honoured  fo  much.  Pola 
Parties  were  difpatched  after  him  by  different  roads;  — v 
and  Zamoflci,  a  nobleman  who  headed  one  of  thefe 
parties,  overtook  him  fomc  leagues  diflant  from  Cra- 
cow. All  the  prayers  and  tears  of  that  nobleman,  how- 
ever, could  not  prevail  on  Henry  to  return  ;  he  rode 
poft  to  Vienna,  and  then  paffed  into  France  by  the  way 
of  Italy. 

In  the  mean  time,  the  Poles  were  fo  much  exafpera- 
ted  againfl:  Henry  and  his  whole  nation,  that  all  the 
French  in  Cracow  would  have  been  maffacred  if  the 
magiflirates  had  not  placed  guards  in  the  ftreets.  Hen- 
ry, liowcver,  had  forefeen  the  confequences  of  his  flight, 
and  therefore  endeavoured  to  apologife  for  his  beha- 
viour. _  One  Danzai  undertook  his  caufe  in  full  fenate  ; 
and  with  great  eloquence  explained  the  king's  motives 
for  his  abrupt  departure.  Heniy  alfo  wrote  to  the 
chief  nobility  and  clergy  with  his  own  hand.  But  no- 
thing  could  fatisfy  the  Poles  ;  who  now  acquainted 
their  king,  that  if  he  did  not  immediately  return,  they 
would  be  obliged  to  diveft  him  of  the  royal  dignity, 
and  to  choofe  another  fovereign.  Henry  began  to  ex- 
cufe  hinifelf  on  account  of  the  wars  in  which  he  was 
engaged,  and  promifed  to  fend  men  of  unexceptionable 
integrity  to  govern  Poland  till  he  fliould  return  :  but  '.^ 
no  excuies  could  be  accepted  ;  and,  on  tlie  15th  of  July  '^J'V* 
1575,  he  was  folemnly  divefted  of  the  regal  dignity  in 
full  diet,  and  the  throne  declared  vacant. 
^  After  the  depofition  of  Henry,  commotions  and  fac- 
tions again  took  place.  Hovvever,  the  contending 
parties  were  now  reduced  to  two  ;  one  who  fupported 
the  intereft  of  Maximilian  emperor  of  Germany  ;  the 
other,  who  were  for  elefting  the  princefs  Anne,  and 
man-ying  her  to  Stephen  Batori  prince  of  Tranfylva-  79 
nia.  The  latter  prevailed  through  the  courage  of  one  ■Stephen 
gentleman,  who,  in  imitation  of  ' the  power  alfumed  by*^?" 
the  Roman  tribunes,  fl:ood  up  in  the  full  fenate,  and*^"'^' 
oppoftd  the  proclamation  of  Maximilian,  declaring 
that  his  eledlion  was  violent  and  illegal.  In  this  litua- 
tion  of  afiairs,  it  was  obvious  that  ftrength  and  cele- 
rity muft  determine  which  eleftion  was  legitimate: 
both  parties  wrote  to  the  princes  whofe  caufe  they  had 
efpoufed,  intreating  them  to  come  with  all  pofiible  ex- 
pedition to  take  pofTefiion  of  the  throne.  Batori  pro- 
ved  the  more  alert  ;  for  while  Maximilian  was  difputing 
about  certain  conditions  which  the  Poles  required  for 
the  fecurity  of  their  privileges,  he  entered  Poland,  mar- 
ried the  princefs,  and  was  crowned  on  the  firil  of  May 
1576. 

No  oppofition  was  made  to  the  authority  of  Batori  Oantzf 
except  by  the  inhabitants  of  Dantzic.  Thefe  adhe-  volts.  ' 
red  to  the  intereft  of  Maximilian  even  after  he  was 
dead,  and  had  the  prefuniptlon  to  demand  from  the 
king  an  oath  acknowledging  their  abfolute  freedom 
and  independence.  Batori  referred  them  to  the  fenate, 
declaring  that  he  had  no  right  to  give  up  the  privileges 
of  the  republic ;  but  admoniflied  the  citizens  to  avoid 
all  occalion  of  a  civil  war,  which  muft  neceffarily  termi- 
nate in  their  difadvantage.  But  the  obftinate  citizens, 
conftruing  the  king's  lenity  into  fear,  flmt  the  gates 
againft  the  ambaflador,  feized  upon  the  fortrefs  of 
Grcbin,  and  publifhed  a  manifeilo  refcmbhng  a  libel 
upon  the  king  and  the  republic.  The  king,°incenfed 
at  thefe  proceedings,  marched  againft  Grebin,  re- 
took the  caitle,  and  ravaged  certain  territories  be- 
longing 
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longing  to  the  Dantzickers ;  who  retaliated  by  burning 
to  the  ground  a  monafttry  named  Olivet  to  prevent 
the  Poles  from  taking  polTeflion  of  fo  important  a  fitu- 
ation. 

Notwithftanding  thefe  outrages,  Batori  renewed  his 
overtures  for  an  accommodation  :  but  the  Dantzickers 
were  deaf  to  thefe  falutary  propofals ;  fo  that  he  was 
obliged  to  declare  them  rebels,  and  fend  againft  them  a 
body  of  troops  under  one  ZboTOwllci.  As  the  number 
of  the  Polifh  army,  however,  was  not  confiderable,  the 
Dantzickers  marched  out  to  give  him  battle.  They 
were  afiifted  by  a  corps  of  Germans,  and  a  refolutlon 
was  formed  of  attacking  the  Poles  In  their  camp  by 
furprlfe  ;  but  the  project  was  difconcerted  by  a  fudden 
ftorm,  accompanied  with  dreadful  thunder  and  lightning, 
which  fpread  a  panic  through  the  army,  as  if  It  had  been 
a  judgment  from  heaven,  and  obliged  the  commander, 
John  de  Collen,  to  retire  Into  the  city.  In  a  (hort 
time,  however,  they  recovered  their  fpirits,  and  came 
to  an  aftion  with  the  Poles ;  but  were  defeated  with 
the  lofs  of  8000  men  killed  on  the  fpot,  a  great  many 
taken  prifoners,  and  the  lofs  of  feveral  pieces  of  cannon. 
But  this  check,  inftead  of  abating  the  courage  of  the 
Dantzickers,  only  animated  them  the  more^  and  they 
refolved  to  hold  out  to  the  lafl:  extremity.  In  the 
mean  time,  the  czar  of  Mufcovy,  thinking  the  prefent 
opportunity  favourable  for  extending  his  dominions, 
laid  fiege  to  Revel  ;  but,  not  being  abk  to  make  him- 
felf  mailer  of  that  place,  he  was  obliged  to  con- 
tent hirafelf  with  ravaging  Livonia,  which  he  did  In  a 
dreadful  manner.  This  did  not,  however,  hinder  Ba- 
tori from  laying  fiege  to  Dantzic  in  perfon,  and  purfu- 
ing  the  operations  w^ith  the  utmoft  vigour.  Collen  made 
many  vigorous  failles.  In  feveral  of  which  he  defeated 
the  Poles;  but  happening  at  laft  to  be  killed,  no- 
body was,  found  capable  of  fupplying  his  place,  and 
the  citizens  were  at  laft  obHged  to  furrender  at  dif- 
cretion  ;  though  not  till  they  had  obtained  a  promlfe 
from  the  elector  of  Saxony  aiKi  landgrave  of  Helfe  of 
Interpofmg  as  mediators  in  their  behalf.  The  only 
terms  which  the  king  demanded  of  them  were,  that 
tliey  fhould  alk  his  pardon,  difmifs  their  troops,  and 
rebuild  the  monaftery  of  Ollva  which  they  had  deftroy- 
ed  ;  while  his  majefty,  on  the  other  hand,  confirmed  all 
their  privileges;  and  granted  them  full  liberty  of  adhe- 
ring to  the  confcflion  of  Augfburg,  for  which  they  had 
for  feme  time  been  ftrenuous  advocates. 

The  war  with  Dantzic  was  no  fooner  ended,  than 
the  king  direfted  his  whole  ftrength  againft  the  czar 
of  Mufcovy,  who  had  made  himfelf  mafter  of  feveral 
important  cities  In  Livonia.  The  czar  behaved  every 
where  with  the  greateft  cruelty,  flaughtering  all  without 
diftlnftion  who  were  able  to  bear  arms,  and  abandon- 
ing the  women  and  children  to  the  Ihocking  brutality 
of  the  Tartars  who  ferved  in  his  araiy.  Such  was  the 
horror  infpired  by  the  perfidy  and  cruelty  of  the  czar's 
conduct,  that  the  inhabitants  of  Wender  chofe  rather 
to  bury  themfelves  in  the  ruins  of  their  town  than  to 
fubmit  to  fuch  an  inhuman  enemy.  For  a  confiderable 
time  the  Ruffians  were  allowed  to  proceed  In  this  man- 
ner, tillth..  whole  province  of  Livonia,  excepting  Riga 
and  Revel,  had  fuffered  the  barbarities  of  this  infulting 
conqueror  ;  but  at  laft,  in  1578,  a  body  of  forces  was 
difpatched  Into  the  province,  the  towns  of  Wender  and 
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Dunnenburg  were  fiirprlfed,  and  an  army  fent  by  the  PolanJi. 
czar  to  furprlfe  the  former  was  defeated.  » 

At  this  time  the  Mufcovltes  were  not  the  only  ene- 
mies who  oppofed  the  king  of  Poland,  and  opprcfled 
Livonia.  That  unhappy  province  was  alfo  invaded  by 
the  Swedes,  who  profeffed  themfelves  to  be  enemies 
equally  to  both  parties,  and  who  were  fcarce  inferior 
in  cruelty  to  the  Ruffians  themfelves.  The  kin^,  how- 
ever, was  not  daunted  by  the  number  of  his  adverfa- 
ries ;  but  having  made  great  preparations,  and  called 
to  his  affii^ance  Chrlflopher  prince  of  Tranfylvania, 
with  all  the  Handing  forces  of  that  country,  he  took 
the  field  In  perfon  againft  the  Mufcovltes,  and  laid  fiege 
to  Polocz,  a  town  of  great  Importance  fituated  on  the  84. 
river  Dwina.  The  P^uffians  no  fooner  heard  of  the  ■'^'^g^ 
approach  of  the  Polifh  army,  than  they  refolved  to  put 
all  the  citizens  to  death,  thinking  by  this  means  to 
ftrike  terror  into  the  enemy.  When  Batori.  came  near 
the  town,  the  moft  (hocking  fpeftacle  prefent ed  itfelf ; 
the  river  appeared  dyed  with  blood,  and  a  vaft  number 
of  human  bodies  fallened  to  planks,  and  terribly  man- 
gled, were  carried  down  Its  ftream.  This  barbarity, 
Inftead  of  intimidating  the  Poles,  irritated  them  to  fuch 
a  degree,  that  nothinir  could  refill;  them.  Finding  that 
their  cannon  made  little  Impreffion  upon  the  walls  of 
the  city,  which  were  conftrufted  of  wood,  they  advan- 
ced to  the  aflault  with  burning  torches  in  their  hands; 
and  would  foon  have  reduced  th&  fortlficatlqns  to  afties, 
had  not  a  violent  ftorm  of  rain  prevented  them.  The 
defign,  however,  was  put  in  execution  as  foon  as  the 
rain  flackened  ;  and  the  barbarous  Ruffians  were  obli- 
ged to  furrender  at  difcretion.  It  reflefts  the  higheft: 
honour  on  Batori,  that,  notwithftanding  the  dreadful' 
Inftances  of  cruelty  which  he  had  before  his  eyes,  he 
would  not  fuffer  his  foldiers  to  retaliate;  Indeed  the 
cruelties  committed  by  the  Ruffians  on  this  occafion, 
feem  almoft  to  have  authorifed  any  revenge  that  could  Monftroua 
poffibly  have  been  taken.  A  number  of  Germans  were 
found  In  the  city,  fome  expiring  under  the  raoft  dread-  ^^^^j^'r^^^ 
ful  tortures,  and  others  dead  of  pains  which  nature  fja^g  in 
could  no  longer  fupport.  Several  of  the  officers  hadthatcityt 
been  dipped  In  cauldrons  of  boiling  oil,  with  a  cord 
drawn  under  the  flcin  of  the  umbilical  region,  which 
faftened  their  hands  behind  ;  in  which  fituation  their 
eyes  had  been  torn  out  from  their  fockcts,  or  burnt 
with  red-hot  Irons,  and  their  faces  otherwife  terribly 
mangled.  The  disfigured  carcafes,  indeed,  plainly  ftiow- 
ed  the  barbarous  treatment  they  had  met  with ;  and 
the  dreadful  tale  was  confirmed  by  the  teftimony  of  the 
few  who  furvlved.  The  Polifti  foldiers  were  exafpera- 
ted  almoft  to  madnefs  ;  fo  that  fcarce  all  the  authority 
of  Batori  could  reftrain  them  from  cutting  in  pieces  the 
wretches  who  had  been  the  authors  of  fuch  a  dreadful 
tragedy.  _  ^  S(f 

After  the  reduftlon  of  Polocz,  Batori  continued  the^u'^'a  ""^va" 
war  with  great  fuccefs.    Two  detachments  from  the  "^4^7^^"" 
army  penetrated  tlie  enemy's  country  by  difFerent  roads,  *°^'* 
wafted  all  before  them  to  the  gates  of  Smolenflco,  and 
returned  with  the  fpoils  of  2000  villages  which  they  had 
pillaged  and  deftroyed.    In  the  mean  time  the  Swedes 
and  Poles  thought  proper  to  come  to  an  accommoda- 
tion :  and  though  John  king  of  Sweden  was  at  that 
time  prevented  from  bearing  his  ftiare  of  the  war,  yet 
Batori  reduced  fuch  a  number  of  cities,  and  committed 
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fuch  devaftptions  in  the  Rufllan  terrkonee,  that  the 

czar  waa  obliged  to  Cue  for  peace  ;  which  he  obtained 
on  condition  of  relinquifliing  Livonia,  after  having 
thrown  away  the  Hves  of  more  than  400,000  of  his 
fubjefts  in  attempting  to  conquer  it. 

Batori,  being  thus  freed  from  a  moft  deftruftive  and 
cruel  war,  apphed  himfelf  to  the  internal  government 
of  his  kingdom.  He  regulated  the  Polifh  cavalry  in 
fuch  a  manner  as  made  them  become  formidable  to  the 
Turks  and  other  neighbouring  nations  :  and  this  is  the 
.'miHtary  eftablifhment  to  which  the  Poles  have  given 
the  name  of  qnartienne ;  becaufe  a  fourth  part  of  the 
revenue  is  employed  in  fupporting  them.  Batori  fent 
this  body  of  cavalry  towards  the  frontiers  of  Tartary, 
to  check  the  incurfions  of  thofe  barbarians ;  by  which 
means  the  Ukraine,  a  vafl  traft  of  defert  country,  was 
filled  with  flourifning  towns  and  villages,  and  became  a 
ftrong  barrier  againft  the  Turks,  Tartars,  and  Rufiians. 
The  laft  memorable  aftion  of  Batori  was  his  attaching 
'  the  CofTacks  to  Poland,  civihzing  and  inftru6ling  them 
in  the  arts  of  war  and  peace.  His  firft  endeayour  was 
to  gain  their  affections  by  his  liberahty  ;  for  which  pur- 
pofe,  he  prefented  them  with  the  city  of  Techtemeravia, 
iituated  on  the  Boriflhenes,  which  they  formed  into  a 
magazine,  and  made  the  refidence  of  their  chieftains.  He 
gave  them  officers  of  all  degrees,  eftablifhed  difcipline 
?.mong  them,  altered  their  arms,  and  formed  them  into 
a  regular  miHtia,  which  aftemards  performed  eminent 
fervices  to  the  Hate.  All  kinds  of  manufaAures  at  that 
time  known  in  Poland  were  likewife  eftabliflied  among 
the  Coffacks  ;  the  women  were  employed  in  fpinning 
and  weaving  woollen  cloths,  while  the  men  were  taught 
agriculture,  and  other  arts  proper  for  their  fex. 

While  Batori  was  employed  in  this  manner,  the 
Swedes  broke  the  convention  into  which  they  had  en- 
tered with  Poland,  and  were  on  the  point  of  getting 
poffeffion  of  Riga.  To  this,  indeed,  Batori  himfelf 
had  given  occafion,  by  attempting  to  impofe  the  Romifli 
religion  upon  the  inhabitants,  after  having  promifed 
them  entire  liberty  of  confcience.  This  fo  irritated 
them,  that  they  revolted,  and  were  on  the  point  of 
admitting  a  Swedifh  garrifon  into  the  city,  when  the 
king  was  informed  of  what  was  going  forward.  Upon 
this  he  refolved  to  take  a  moft  exemplary  vengeance  on 
the  inhabitants  of  Riga  ;  but  before  he  could  execute 
his  intention,  he  died  in  the  year  1586,  the  54th  of  his 
jige,  and  i  oth  of  his  reign. 

The  death  of  Batori  involved  Poland  in  frefh  troubles. 
Four  candidates  appear«d  for  the  crown,  viz.  the  princes 
Erneft  and  Maximilian  of  the  houfe  of  Auftria  ;  Sigif- 
mund  prince  of  Sweden,  and  Theodore  czar  of  Mufcovy. 
Each  of  thefe  had  a  feparate  party  ;  but  Sigifmund 
and  Maximilian  managed  matters  fo  well,  that  in  1587 
both  of  them  were  elefted.  The  confequence  of  this 
was  a  civil  war ;  in  which  Maximilian  was  defeated  and 
•taken  prifoner  :  and  thus  Sigifmund  HI.  furnamed  De 
Vafof  became  mailer  of  the  throne  of  Poland  without 
oppofition.  He  waged  a  fuccefsful  war  with  the  Tar- 
tars, and  was  otherwife  profperous  ;  but  though  he 
fucceeded  to  the  crown  of  Sweden,  he  found  it  impof- 
fible  for  him  to  retain  both  kingdoms,  and  he  was  for- 
mally depofed  from  the  Swedifh  -throne.  In  1610  he 
conquered  Ruflla,  and  placed  his  fon  on  the  throne ; 
but  the  Pohfh  conquefts  of  that  country  have  always 
i)eeo  but  for  a  (hort  time.    Accordingly  the  young 
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prince  was  foon  after  depofed  5  and  the  Rufliana  not 
only  regained,  their  liberty,  but  began  to  make 'en- 
croachments on  Poland  itfelf.  A  very  unfortunate  war 
alfo  took  place  with  Sweden,  which  w^as  now  governed  Guftavu 
by  the  great  Guftavus  Adolphus  j  the  particulars  ofAdolphi 
which,  with  the  other  exploits  of  that  renowned  warrior, 
are  related  under  the  article  Sweden.  At  laft  Sigif- 
mund, worn  out  with  cares  and  misfortunes,  died  in 
1629. 

After  Sigifmund's  death  the  affairs  of  Poland  feemed 
to  revive  a  Httle  under  Uladiflaus  VII. ;  for  he  obliged 
the  Ruffians  to  fue  for  peace,  and  Sweden  to  reftore 
fome  of  her  conquefts :  but  having  attempted  to  abridge 
the  hberty  of  the  Coffacks,  they  revoked,  and  gave  the 
Poles  feveral  terrible  defeats.  Nor  was  the  war  termina- 
ted in  the  hfetimc  of  Uladiflaus,  who  died  in  1648.  His 
fucceffor,  John  Cafimir,  concluded  a  peace  with  thefe  dan- 
gerous enemies  :  but  the  M^ar  was  foon  after  renewed  ; 
and  while  the  kingdom  was  diftrafted  between  thefe 
enemies  and  the  difcontents  of  its  own  inhabitants,  the 
Ruffians  took  the  opportunity  of  invading  and  pillaging  5,  j 
Lithuania.  In  a  little  after  the  whole  kingdom  was  Polandl 
fubdued  by  Charles  Guftavus,  fucceffor  to  Chriftina*^'' ^1 
queen  of  Sweden.  Charleif 
^  Happily  for  Poland,  however,  a  rupture  took  place 
betwet;n  the  courts  of  Sweden  and  Copenhagen ;  by 
which  means  the  Poles  were  enabled  to  drive  out  the 
Swedes  in  1657.  This  was  fucceeded  by  civil  wars  and 
contefts  with  Ruffia,  which  fo  much  vexed  the  king, 
that  he  refigned  the  crown  in  1668. 

For  two  years  after  the  refignation  of  Cafimir  the 
kingdom  was  filled  with  confufion  ;  but  on  the  17th  of 
September  1670,  one  Michael  Coribut  Wiefnowiflci, 
collaterally  defcended  from  the  houfe  of  Jagello,  but  in 
a  very  mean  fituation  at  that  time,  was  chofen  king. 
His  reign  continued  but  for  three  years  ;  during  which 
time  John  Sobieflci,  a  Celebrated  Pohffi  general,  gave 
the  Turks  a  dreadful  overthrow,  though  their  army 
confifted  of  more  then  300,000  men  ;  and  had  this  blow 
been  purfued,  the  Coffacks  would  have  been  entirely 
fubdued,  and  very  advantageous  terms  might  have  been 
obtained  from  the  fultan.  Of  that  vaft  multitude  of 
Turks  no  more  than  15,000  made  their  efcape,  the  reft 
being  all  either  killed  or  taken  ;  however,  the  Polifti 
foldiers,  being  bound  by  the  laws  of  their  country  only 
to  ftay  a  certain  time  in  the  field,  they  refufed  to  pur- 
fue  this  fignal  vidtory,  and  fuffered  the  king  to  make 
peace  on  any  terms  he  could  procure. 

Wiefnowillci  died  before  the  news  of  this  tranfaftion 
reached  Cracow  ;  and  after  his  death  a  new  fcene  of      _  s 
confufion  enfued,  till  at  laft  the  fortune  of  John  Soblefld  John  sl 
prevailed,  and  he  was  elefted  king  of  Poland  in  1674.  ^'efki  ve 
He  was  a  moft  magnanimous  and  heroic  prince  ;  who,*J'j  . 
by  his  valour  and  good  conduft,  retrieved  the  affairs  of  f  J^,^'^ 
Poland,  and  entirely  checked  the  progrefs  of  the  Turks 
weftward.    Thefe  barbarians  were  everywhere  defeated, 
as  is  particularly  related  under  the  article  Turky  ;  but 
notwithftanding  his  great  qualities,  Poland  was  now  fo 
thoroughly  corrupted,  and  pervaded  by  a  fpirit  of  dif- 
affedlion,  that  the  latter  part  of  this  monarch's  reign 
was  involved  in  troubles,  through  the  ambition  and  con- 
tention of  fome  powerful  noblemen, 

Sobieflci  died  in  1696  ;  and  with  him  fell  the  glory 
of  Poland.  Moft  violent  contefts  took  place  about  tlie 
fucceffion ;  the  recital  of  which  would  far  exceed  our 

limits. 
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rations  of  foreign  powers.  At  laft,  after  violent  conteRs, 
the  matter  was  referred  to  the  bifliops  and  fenatoi"s  for 
their  opinion.  Upon  a  report  from  them,  the  diet 
came  to  a  refolutlon,  That  they  would  fully  maintain 
the  difiidents  in  all  the  rights  and  prerogatives  to  which 
they  were  intltled  by  the  laws  of  their  country,  partlcu- 


POL  [ 

limits.  At  laft  Frederic  Auguftus,  eleftor  of  Saxony, 
prevailed  ;  but  yet,  as  10 me  of  the  moft  effential  cere- 
monies were  wanting  in  hi's  coronation,  becaufe  the 
primate,  who  was  in  an  oppofite  intereft,  would  not 
perform  them,  he  found  it  extremely  difficult  to  keep 
his  fubjefts  in  proper  obedience.  To  add  to  his  mis- 
fortunes, having  engaged  in  a  league  with  Denmark  larly  by  the  conftitutlo^s  of  the  year  iyij,&:c.  and  by 
and  Ruffia  agamft  Sweden,  he  was  attacked  with  Irre-  treaties  ;  and  that  as  to  their  complaints  with  regard  to 
d  fiftible  fury  by  Charles  XIl.  Though  Auguftus  had  the  exercife  of  their  religion,  the  college  of  archbiaiops 
liot  been  betrayed,  as  indeed  he  almoft  always  was,  he  and  blihops,  under  the  dlreftlon  of  the  prince  primate, 
was  by  no  means  a  match  for  the  ferocious  Swede.  The    would  endeavour  to  remove  thofe  difficulties  in  a  manner 

particulars  of  this  war.  however,  as  they  make  great    conformable  to  juftice  and  neighbourly  love  By  this 

•part  of  the  exploits  of  that  northern  hero,  more  properly  time,  however,  the  court  of  Ruffia  feelued  determined 
fall  to  be  related  under  the  article  Sweden.  Here,  to  make  her  remonftrances  mofe  eflFeftual,  and  a  fmall 
therefore,  we  fljall  only  obferve,  that  Auguftus  was  re-  body  of  Ruffian  troops  marched  to  within  two  miles  of 
duced  to  t-\G  humiliating  neceffity  of  renounchig  the    the  capital  of  Poland. 

crown  of  Poland  on  oath,  and  even  of  congratulating  Thefe  refolutlon s  of  the  diet  were  by  no  means  agree- 
liis  rival  Staniiiaus  upon  his  acceffion  to  the  throne  :  able  to  the  diffidents.  They  dated  the  beginning^  of 
but  when  the  power  of  Charles  was  broken  by  his  defeat  their  fufferlngs  from  the  year  1717.  The  refciring 
at  Pultowa,  the  fortune  of  Auguftus  again  prevailed  ;  their  grievances  to  the  archblftrops  and  bif-.ops  was 
Staniiiaus  was  driven  out;  and  the  former  being  ab- 
folved  from  his  oath  by  the  pope^  refumed  the  throne 
of  Poland. 

Since  that  time  the  Pollfh  nation  hath  never  made 


neracy 


any  figure.    Surrounded  by  great  and  ambitious  powers 


looked  upon  as  a  m»6afure  the  moft  unreafonable  that 
could  be  Imagined,  as  that  body  of  men  had  always  been 
their  oppofers,  and  in  fa£l  the  authors  of  all  the  evils 
which  had  befallen  them. — Shortly  after  matters  were 
confidered  in  this  view,  an  additional  body  of  Ruffians, 


It  hath  fimk  under  the  degeneracy  of  its  inhabitants;    to  the  number  of  about  15,000,  entered  Poland 
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t        fo  that  it  now  fcarce  exifts  as  a  nation.    This  cata- 
I        ftrophe  took  place  in  the  following  manner  :    On  the 
5th  of  06lober  1 763,  died  Auguftus  III.  eleftor  of 
Saxony,  and  king  of  Poland.    He  was  fucceeded  by 
Count  Poniatowil<I,  a  Poliih  grandee,  who  was  pro- 
claimed September  7th  1764,  by  the  name  Staivjlatis 
y  Jugujlus,  and  crowned  on  the  25th  of  November  the    racies  was,  an  engagement  to  exert  themfelves  in  the 
,  ,     fame  year.— During  the  interregnum  which  took  place    defence  of  their  ihiclent  privileges,  and  the  free  exercife 
A bKuf. between  the  death  of  Auguftus  IH.  and,  the  eleftlon  of   of  their  religion  ;  profeffing,  at  the  fame  time,  however, 
Stanlflaus,  a  decree  had  been  made  by  the  convocation-    the  utmoft  loyalty  to  the  king,  and  refolving  to  fend  a 
diet  of  Polur.d,  with  regard  to  the  di[lldents,  as  they    deputation  to  him  to  implore  his  protection.  They 
were  called,  or  diflenters  from  the  Popifli  religion.  By 
this  decree  they  were  prohibited  from  the  free  exerclie 
of  their  religion,  much  more  than  they  held  formerly 
been,  and  totally  excluded  from  all  potts  and  places  un- 
der the  government.    On  this  feveral  of  the  European 
powers  interpofed,  at  the  application  of  the  diffidents, 
for  their  good  offices.    T!-e  courts  of  Rufiia,  Pruffia, 
Great  Brltnhi,  and  Denmark,  made  remonftrances  to 

the  diet  •;  but,  notwithftanding  thefe  remonftrances,  tlie    ly,  they  protefted,  that  they  had  no  intention  of  afting 
decree  \ras  conRrmed  by  the  coroiialion-dlct  held  after 
the  king's  eleilion. 

Ctl.(Aer  6.  1766,  an  ordinary  diet  was  affernbled. 
;offo-Here  declarations  from  the  courts  above  mentioned 
'  .  were  prefented  to  his  Pollflr  majefty,  requiring  the  re^ 
cftablifhmeut  of  the  diffid 
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rhe  diffidents,  being  now  pretty  fure  of  the  protec-  Conlcqtfeni 
tion  of  foreign  powers,  entered,  on  the  2Gth  of  March of  thi», 
1767,  into  two  confederacies,  at  Thorn  and  Sluck. 
One  of  them  was  figned  by  the  diffiidents  of  Great  and 
little  Poland,  and  the  other  by  thofe  of  the  Great 
Duchy  of  Lithuania.    The  purport  of  thefe  confedf 


if  of 
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even  invited  thofe  of  the  Catholic  communion,  and  all 
true  patriots,  to  unite  with  Ihem  in  maintaining  the 
fundamental  laws  of  the  kingdom,  the  peace  of  religion, 
and  the  right  of  each  one  jointly  with  themfelves.  They 
clainred,  by  virtue  of  public  treaties,  the  protection  of 
the  powers  who  were  guarantees  of  their  rights  and  li- 
berties ;  namely,  the  emprefs  of  Ruffia,  and  the  kings 
of  Sweden,  Great  Britain,  Denmark,  and  Pruffia.  Laft- 
ly,  they  protefted,  that  they  had  no  Intention  of  afting 
to  the  detriment  of  the  Roman  Catholic  religion,  which 
they  duly  refpefted ;  and  only  aflced  the  liberty  of 
their  own,  and  the  re-ettabliihment  of  their  ancient, 
rights.  The  three  cities  of  Thorn,  Elbing,  and  Dant- 
zic,  acceded  to  the  confederacy  of  Thorn  on  the  loth 
iits  in  their  civil  rights  and  of  April ;  as  did  the  duke  and  nobles  of  CoUrland  to 
privikges,  and  the  peaceable  enjoyment  of  their  modes  that  of  Sluck  on  the  ■15th  of  May. 
of  worfliip  fecured  to  them  by  the  hws  of  the  kingdom  '     The  emprefs  of  Ruffia  clnd  king  of  Pruffia,  in  the 

mean  time,  continued  to  Iflue  forth  new  declarations  in 
favour  of  the  diffidents  ;  and  the  Ruffian  troops  In  Po- 
land were  gradually  augmented  to  30,060  men.  Great 
numbers  of  other  confeder-aci'es  were  alfo  foi-med  In  dif* 
ferent  parts  of  the  kingdom.  Thefe  at  firft  took  little 
part  in  the  affairs  of  the  diffidents :  they  complained 
only  of  the  admlnlfti-ation  of  public  affiiir-s,  into  which 
they  alleged  that  innovations  had  been  introduced,  and 


wirich  had  been  obicrved  for  tv/o  centuries.  1  hefe 
privileges,  it  was  alleged,  hsd  been  confirmed  by  the 
treaty  of  Ollva,  concluded  by  all  the  noillicni  powers, 
whiclr  could  not  be  altered  but  by  tlie  confent  of  all 
the  contilifting  parties.  The  Popifh  party  contended 
ftrongly  for  a  confirmation  of  fome  decrees  made  againft 
the  diffidents  in  171 7,  1723,  and  1736.  The  deputies 
from  the  for-eign  powei-s  i-ephcd,  that  thofe  decrees  had 


paffed  in  the  mldil  of  intelb'ne  troubles,  and  wer  e  con-    were  therefore  for  fome  time  called  confederations  of  maU 
tradifted  by  the  formal  proteftatjjijus  and  exprefs  deck-    contents.    All  thefe  confederacies  publilhed  mamfcftoes, 
Vol.  XV.  Part  1.  O  o  in 
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in  which  they  recommended  to  tiie  inhahitants  to  quar 
ter  and  treat  the  Ruffian  troops  as  the  defenders  of  the 
PoHfh  hberties. 

The  different  confederacies  of  malcontents  formed  in 
the  24  diftrids  of  Lithuania  united  at  Wihra  on  the 
2  2d  of  June  ;  and  that  general  confederacy  re-eftablilhed 
prince  Radzivil,  who  had  married  the  king's'  fitter,  in 
his  liberty,  eftates,  and  honour,  of  which  he  had  been 
deprived  in  1 764  by  the  ftates  of  that  duchy.  On  the 
23d  of  June  prince  Radzivil  was  chofen  grand  marflial 
of  the  general  confederacy  of  all  Poland,  which  then  be- 
gan to  be  called  the  national  confederacy,  and  was  faid  to 
be  compofed  of  72,000  noblemen  and  gentlemen. 

The  general  confederacy  took  fuch  meafures  as  ap- 
peared moll  proper  for  ftrengthening  their  party.  They 
fent  to  the  feveral  waywodes  of  the  kingdom,  requiring 
their  compliance  with  the  following  articles :  i .  That 
all  the  gentlemen  who  had  not  figned  the  confederacy 
fiiould  do  it  immediately  ;  2.  That  all  the  courts  of 
juftice  ftiould  fubfift  as  formerly,  but  not  judge  any  of 
the  confederates ;  3.  That  the  marlhals  of  the  crown 
ftould  not  pafs  any  fentence  without  the  participation 
of  at  leait  four  of  the  confederates  ;  and,  4.  That  the 
marfhals  of  the  crown  and  the  treafurers  fhould  be  im- 
mediately reftored  to  the  pofleflion  of  their  refpcdiive 
rights.  The  Catholic  party  in  the  mean  time  were  not 
idle.  The  bifhop  of  Cracow  fent  a  very  pathetic  and 
zealous  letter  to  the  dietines  aflembled  at  Warfaw  on  the 
15th  of  Awguft,  in  which  he  exhorted  them  to  arm  their 
nuncios  witli  courage,  by  giving  them  orthodox  and 
patriotic  inilrudions,  that  they  might  not  grant  the 
diffidents  new  advantages  beyond  thofe  which  were  fe- 
c-ured  to  them  by  the  conftitutions  of  the  countiy,  and 
treaties  with  foreign  powers,  &c.  The  pope  alfo  fent 
briefs  to  the  king,  the  great  chaiicellor,  the  noblefTe, 
bifhops  of  the  kingdom,  and  to  the  prince  primate, 
with  fuch  arguments  and  exhortations  as  were  thought 
moft  proper  to  ward  off  the  impending  danger.  Coun- 
cils in  the  mean  time  were  frequently  held  at  the  bifhop 
of  Cracow's  palace,  where  all  the  prelates  at  Warfaw 
affembled. 

On  the  26th  of  September  1767  the  confederacy  of 
diffidents  was  united  with  the  general  confederacy  of 
malcontents  in  the  palace  of  prince  Rad/.ivil,  who  on  that 
occafion  expreffed  great  friendfhip  for  the  diffidents.  In 
a  few  days  after,  the  Ruffian  troops  in  the  capitalWere 
reinforced,  and  a  confiderable  body  of  them  was  potted 
at  about  five  miles  diftance. 

On  the  5th  of  Oftober  an  extraordinary  diet  was 
la  the  diet,  held' ;  but  the  aftair  of  the  diffidents  met  with  fuch  op- 
pofition»  that  it  was  thought  necefiary  to  adjourn  the 
meeting  till  the  1 2th ;  during  which  interval,  every  ex- 
pedient was  ufed  to  gain  over  thofe  who  oppofed  prince 
Radzivil's  plan.  This  was,  to  appoint  a  commiffion, 
furniflied  with  full  power  to  enter  into  conference  with 
prince  Repnin,  the  Ruffian  ambaffador,  concerning  the 
affairs  of  the  diffidents.  Notwithftanding  all  the  pjiins 
taken,  however,  the  meeting  of  the  12th  proved  ex- 
ceedingly tumultuous.  The  biffiops  of  Cracow  and 
KIow,  with  fome  other  prelates,  and  feveral  magnats, 
declared,  that  they  would  never  confent  to  tl-ie  etta- 
blifhment  of  fuch  a  commiffion  ;  and  at  the  fame  time 
fpoke  with  more  vehemence  than  ever  againlt  the  pre- 
tenfiens  of  the  diffidents.  Some  of  the  deputies  an- 
fwered  with  great  warmth  j  which  occalioned  fuch  ani- 
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mofities,  that  the  meeting  was  again  adjourned  till  the 

i6lh.  '  

■  On  the  13th  the  bifliops  of  Cracow  and  Kiow,  the  yj^' 
palatine  of  Cracow,  and  the  ttarolte  of  Dolmiki,  wercproci 
carried  off  by  Ruffian  detachments.    The  crime  alleged  "f  tlic 
againft  them,  in  a  declaration  publifhed  next  day  by 
prince  Repnin,  was,  that  they  had  been  wanting  in 
refpecl  to  the  dignity  of  the  eniprefs  of  Ruffia^  by  at- 
tacking the  purity  of  her  intentions  towards  the  repu- 
blic ;  though  fhe  was  refolved  to  continue  her  protec- 
tion and  affittance  to  the  general  confederacy  united 
for  prelerving  the  liberties  of  Poland,  and  correfting 
all  the  abufes  which  had  been  introduced  into  the  go- 
vernment, &c. 

It  was  probably  owing  to  this  violent  proceeding  of 
the  Ruffians,  that  prince  Radzivil's  plan  was  at  lafl  ad- 
opted, and  feveral  new  regulations  were  made  in  fa- 
vour of  the  diffidents.  Thefe  innovations,  however, 
foon  produced  a  civil  war,  which  at  lafl  ended  in  the 
ruin  of  the  kingdom.  In  the  beginning  of  the  year 
I  768,  a  new  confederacy  was  formed  in  Podolia,  a  pro- 
vince bordering  on  Turky^  which  was  afterwards  call- 
ed the  confederacy  of  Bar.  The  intention  of  it  was,  tftCanfe 
abolifh,  by  force  of  arms,  the  new  conttitutions,  par-^^^®^ 
ticularly  thofe  in  favour  of  the  diffidents.  The  mem- 
bers of  the  new  confederacy  likewife  expreffed  great  re- 
ftntment  againft  the  carr)"ing  away  the  bifhops  of  Cra- 
cow, &c.  and  ftill  detaining  them  in  cuttody. 

Podolia  was  reckoned,  the  fittelt  place  for  the  pur- 
pofe  of  the  confederates,  as  they  imagined  the  Ruffians 
could  not  attack  them  there  without  giving  umbrage 
to  the  Ottoman  court.  Similar  confederacies,  however, 
were  quickly  entered  into  throughout  the  kingdom  : 
the  clergy  excited  all  ranks  of  men  to  exert  themfelves 
in  defence  of  their  religion  ;  and  fo  much  were  their 
exhortations  regarded,  that  even  the  king's  troops 
could  not  be  trufted  to  aft  againft  thefe  confederates. 
The  emprefs  of  Ruffia  threatened  the  new  confederates 
as  diftui-bers  of  the  public  tranquillity,  and  declared 
that  ker  troops  would  aft  againft  them  if  they  perfifted. 
It  was,  however,  fome  time  before  the  Ruffian  troops 
were  confiderably  reinforced  ;  nor  did  they  at  firft  feem 
inclined  to  aft  with  the  vigour  which  they  might  have 
exerted.  A  good  many  flcirmifhes  foon  happened  be- 
tween thefe  two  contending  parties,  in  which  the  con- 
federates were  generally  defeated.  In  one  of  thefe  tho 
latter  being  worfled,  and  hardly  preffed,  a  number  of 
them  paffed  the  Niefter,  and  took  refuge  in  Moldavia. 
This  province  had  formerly  belonged  to  Poland,  but 
was.  now  fubjeft  to  the  Grand  Siguier  :  the  Ruffians, 
however,  purfued  their  enemies  into  Moldavia  ;  but  in 
order  to  prevent  any  offence  being  taken  by  the  Potte, 
prince  Repnin  wrote  to  the  Rulhan  refident  at  Con- 
ftantinople,  to  intimate  there,  that  the  conduft  of  the 
Ruffian  colonel  who  commanded  the  party  was  quite 
contrary  to  the  orders  of  his  court,  and  that  therefore 
he  would  be  turned  out  of  his  poll. 

Great  cruelty  in  the  mean  time  was  exercifed  againfl 
the  diffidents  where  there  were  no  Ruffian  troops  to 
proteft  themi,  Towards  the  end  of  Oftober  1769, 
prince  Martin  Lubomirfki,  Gi>e  of  the  fouthern  confe- 
derates, who  had  been  driven  out  of  Poland,  and  had 
taken  ttielter  with  fome  of  his  adherents  amoi^g  the 
mountains  of  Hungary,  got  a  manifefto  pofted  up  oa 
feveral  ofthe  churches  of  Cracow,,  in  which  he  invited; 

the 
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.  the  nation  to  a  general  revolt,  and  afTHrlng  tlicm  of  the 
ance  of  the  Ottoman  Porte,  with  whom  he  pre- 
tended to  have  concluded  a  treaty.  This  was  the  be- 
ginning of  hoftilities  between  the  Turks  and  Ruffians, 
which  were  not  terminated  but  by  a  vaft  effufion  of 
blood  on  botli  fides. 

The  unhappy  kingdom  of  Poland  was  the  firft  fcene 
of  this  war,  and  in  a  fhort  time  was  reduced  to  the  moll 
deplorable  fituation.    In  the  end  of  the  year  1768,  the 
peafants  of  the  Greek  religion  in  the  PoliOi  Ukraine, 
and  province  of  Kiow,  took  up  arms,  and  committed 
the  greateft  ravages,  having,  as  they  pretended,  been 
threatened  witli  death  by  tlie  confederates  unlefs  they 
would  turn  Roman  Catholics.   Againfl  thefe  infurgents 
Is  the  Ruffians  employed  their  arms,  and  made  great  num- 
■  hers  of  them  prifoners.    The  rell  took  refuge  among 
the  Haidamacks ;  by  whom  they  were  foon  joined,  and 
in  the  beginning  of  1769  entered  the  Ukniine  iij  cou- 
junclion  witli  them,  committing  everywhere  tlie  moll 
hoirid  nraffiicres.     Here,  however,  they  were  at  laft 
defeated  by  the  Polifh  troops,  at  the  fame  time  that 
feveral  of  the  confederacies  in  Poland  were  feverely 
chaftifed.    Soon  after,  the  Chan  of  the  Crim  Tartars, 
having  been  repulfcd  with  lofs  in  an  attempt  on  New 
Servia,  entered  the  Polifh  territories,  where  he  left 
frightful  marks  of  his  inhumanity  upon  fome  innocent 
and  defencelefs  perfons.    This  latter  piece  of  conduft, 
with  the  cruelties  exercifed  by  the  confederates,  indu- 
ced the  Polifli  coffiicks  of  Braclau  and  Kiovia,  amount- 
ing to  near  30,000  effeftive  men,  to  join  the  Ruffians, 
in  order  to  defend  their  country  againft  thefe  deftroy- 
ers.    Matters  continued  much  in  the  fame  way  during 
the  reft  of  the  year  1769;  and  in  1770,  ll<irmiffies 
frequently  happened  between  the  Ruffians  and  confe- 
derates, in  which  the  latter  were  almoll  always  worrt- 
ed;  but  they  took  care  to  revenge  themfelves  by  the 
moft  barbarous  cruelties  on  the  diffiideiits,  wherever 
they  could  find  them.    In  1770,  a  confiderable  num- 
ber of  the  confederates  of  Bar,  who  had  joined  the 
Turks,  and  been  exceffively  ill  ufed  by  them,  came  to 
un  accopimodation  with  the  Ruffians,  who'  took  them 
under  their  proteftion  on  veij  moderate  terms. — A^rri- 
culture  in  the  mean  time  had  been  fo  much  neglecfTed, 
that  the  crop  of  1770  was  very  deficient.    This  en- 
couraged a  number  of  defperadoes  to  affijciate  under 
the  denomination  of  confederates,  who  were  guilty  of 
llill  greater  excefles  than  thofe  who  had  been  under  fome 
kmd  of  regulation.    Thus  a  great  part  of  the  country 
was  at  laft  reduced  to  a  mere  defert,  the  inhabitants  be- 
ing either  exterminated,  or  carried  off  to  ftock  the  re- 
nwte  Ruffian  plantations,  from  whence  they  never  could 
return. 

,  In  the  year  1771,  the  confederacies,  which  feemed 
to  have  been  extinguiffied,  fprung  up  afreffi,  and  in- 
creafed  to  a  prodigious  degree.  This  was  occafioned 
by  their  having  been  fecretly  encouraged  and  fupplied 
with  money  by  France.  A  great  number  of  French 
officers  engaged  as  volunteers  in  their  fervice ;  who, 
having  introduced  difcipline  among  their  troops,  they 
aded  _  with  much  greater  vigour  than  formerly,  and 
fometimes  proved  too  hard  for  their  enemies.  Thefe 
gleams  of  fuccefs  proved  at  laft  their  total  ruin.  The 
Ruffians  were  reinforced,  and  properly  fupported.  The 
Auftrian  and  Pruffian  troops  entered  the  country,  and 
SBdvanced  <sn  different  other  fidesi  and  the  confederates 
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found  themfelves  in  a  {hovt  time  entirely  furrounded  by  Polant}. 
their  enemies,  who  feemed  to  have  nothing  lefs  in  view  *— — v— ^ 
than  an  abfolute  conquefl;  of  the  country,  and  ffiaring 
it  among  themfelves.  104 

Before  matters  came  to  this  crifis,  however,  the  Attempt  ta 
confederates  fonned  a  dcfign  of  affaffinating  the  king,  ^jJ'^^P^f^ 
on  account  of  his  fuppofed  attachment  to  the  difii- '  *  "^'^ 
dents.  Of  this  fingular  occurrence  we  have  the  fol- 
lowing account  in  the  travels  of  Mr  Coxe,  communi- 
cated to  the  author  by  Mr  Wraxalh— «  A  Polifh  noble- 
man, named  Pulajiiy  a  general  in  the  army  of  the  con- 
federates, was  the  perfon  who  planned  the  atrocious 
enterprife  5  and  the  confpirators  who  carried  it  into 
execution  were  about  40  in  number,  and  were  headed 
by  three  chiefs,  named  Lukawjhl,  Stratvenjhl,  and  Ko* 
fmjkt.  Thefe  three  chiefs  had  been  engaged  and  hired 
to  that  purpofe  by  Pulaflci,  who  in  the  town  of  Cretf- 
chokow  in  Great  Poland  obliged  them  to  fwear  in  the 
moft  folemn  manner,  by  placing  their  hands  between 
his,  either  to  deHver  the  king  idive  into  his  hands, 
or,  in  cafe  that  was  impoffible,  to  put  him  to  death.  I'lie 
three  chiefs  chofe  37  perfons  to  accompany  them.  On 
the  fecond  of  November,  about  a  month  after  they  had 
quitted  Czetfchokow,  they  obtained  admiffion  into  War- 
faw,  unfufpcfted  or  undifcovered,  by  the  following  ftra- 
tagem.  They  difguifed  themfelves  as  peafants  who 
came  to  fell  hay,  and  artfully  concealed  their  faddles, 
arms,  and  clothes,  under  the  loads  of  hay  which  they 
brought  in  waggons,  the  more  effeftually  to  efcape  de- 
tection. 

"  On  Sunday  night,  the  third  of  September  1 771,  a 
few  of  thefe  confpirators  remained  in  the  flcirts  of  the 
town  ;  and  the  others  repaired  to  the  place  of  ren- 
dezvous, the  ftreet  of  the  Capuchins,  where  his  maje- 
fty  was  expefted  to  pafs  by  about  his  ufual  hour  or  re* 
turning  to  the  palace.     The  king  had  been  to  vifit  his 
uncle  prince  C/artorilki,  grand  chancellor  of  Lithuania, 
and  was  on  his  return  from  thence  to  the  palace  be- 
tween nine  and  ten  o'clock.    He  was  in  a  coach,  ac- 
companied by  atleaft  15  or  16  attendants,  befide  an  \tK 
aid-de-camp  in  the  carriage:  fcarce  was  he  at  the  di- Who  is  ta, 
itance  of  200  paces  from  prince  Czartorilki's  palace,  P"- 
when  he  was  attacked  by  the  confpirators,  who  com-'"°^''»  ' 
manded  the  coachman  to  Hop  on  pain  of  inftant  death. 
They  fired  feveral  fliot  into  the  carriage,  one  of  which 
paffed  through  the  body, of  a  heyduc,  who  endeavoured 
to  defend  his  matter  from  the  violence  of  the  affaffins. 
Almoft  aU  the  other  perfons  who  preceded  and  accom- 
panied his  majefty  were  difperfed ;  the  aid-de-camp 
abandoned  him,  and  attempted  to  conceal  himfelf  by 
flight.    Meanwhile  the  king  bad  opened  the  door  of 
his  carriage  with  the  defign  of  effeaing  his  efcape  un- 
der ftielter  of  the  night,  which  was  extremely  dark. 
He  had  even  alighted,  when  the  aflaffms  feized  him  by 
the  hair,  exclaiming  in  Polilh,  with  horrible  execrations, 
'  We  have  thee  now  ;  thy  hour  is  come.'  One  of  them 
difcharged  a  piftol  at  him  fo  very  near,  that  he  felt  the 
heat  of  the  flaffi  ;  while  anotlier  cut  him  acrofs  the 
head  with  his  fabre,  which  penetrated  to  the  bone  a  l^^ 
They  then  laid  hold  of  his  majefty  by  the  coUar,  and",  wSJndeA, 
mounting  on  horfeback,  dragged  him  along,  the  ground 
between  their  horfes  at  fuU  gaUop  for  near  500  paces 
through  the  ftreets  of  Warfaw.  .  . 

"  Soon  finding,  however,  that  he  was  incapable  of  fol- 
lowh^g  them  on  foot,  and  that  he  had  already  almoft: 
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Polanf'.  loll  his  refpiratlon  from  the  violence  with  which  they 
-*"v~ — •  had  draggt'd  him,  they  fet  him  on  hoifeback  ;  and  then 
redoubled  their  fpecd  for  fear  of  being  overt-dken. 
When  tliey  came  to  the  ditch  which  furrounds  V/ ar- 
faw,  they  obhgxd  him  to  leap  his  horfe  over.  In  the 
attempt  the  horfe  fell  twice,  and  at  the  fecoiid  fall  broke 
its  leg.  ■  They  then  mounted  his  majefty  upon  another, 
all  covered  as  he  was  with  du  t. 

"  The  confpirators  had  no  fooner  croffed  the  ditch, 
than  they  began  to  rifle  the  king,  tearing  off  the  or- 
der of  the  Black  Eagle  of  PrulTia  which  he  wore  round 
his  neck,  stnd  the  diamond  crofs  hanging  to  it.  He 
requefted  them  to  leave  his  handkerchief,  which  they 
confented  to  :  his  tablets  efcaped  their  rapacity.  A 
great  number  of  the  alfaiTms  retired  after  having  thus 
plundered  him,  probably  with  intent  to  notify  to, their 
refpeftive  leaders  the  fuccefs  of  their  cntenprife; .and 
the  king's  arrival  as  a  prifoner.  Only  feven  remained 
with  him,  of  whom  Koficfki  was  the  chief.  The  iil^ht 
war.  exceedingly  dai-k  ;  they  were  abfolutely  ignorant 
of  the  WHV  ;  and,  i'S  if.e  horfes  could  not  ke;ep  their 
legs,  they' obliged  his  luaji.ily  to  follow  tbcm  on  h)ot, 
with  only  one  fhnc,  the  other  l>eing  loft  in  the  dirt. 

"  They  continued  to  wander  through  the  open  mea- 
dows, without  following  any  certain  path,  and..v,ith- 
cut  getting  to  any  dillance  from  Warfaw.  I'liey  again 
mounted  the  king  on  horfeback,  two  of  them  lidding 
him  on  each  fide  by  the  hand,  and  a  third  leading  his 
h-orf^^  by  the  bridle.  In  this  manner  they  :  were  pro- 
ceeding, when  his  majedy,  finding  they  had  t:;ken  the 
road  which  led  to  a  village  cnWed  '  /'!jr,J:.r-u<,  warned 
them  not  to  enter  it,  becaufc  there  were  fome  Ruffians 
ftationed  in  that  place  who  might  probably  attempt  to 
■  refcue  him  (a).  Finding  himfelf,  however,  incapable 
of  accompanying  the  aifailins  in  the  paintnl  poJlure 
in  which  they  held  him  kept  down  on  the  faddle,  he  re- 
quefted them,  fince  they  were  determined  to  oblige  him 
to  proceed,  at  Icaft  to  give  him  another  horfe  and  a 
boot.  This  requeft  they  complied  with  ;  and  conti- 
nuing their  progrefs  through  almoft  impaffable  lands, 
without  any  road,  and  ignorant  of  their  way,  they  at 
length  found  themfelves  in  the  wood  of  Bieiany,  only 
a  league  /liftant  from  Warlaw.  From  the  time  they 
had  pafTed  the  ditch  thsy  repeatedly  demanded  of  Ko- 
iinlki  their  chiefs  if  it  was  not  yet  tim.e  to  put  the 
king  to,  death  ;  and  thefe  demands  were  reiterated  in 
proportion  to  the  obftacles  and  difficulties  they  enc0un- 
tered,.  till  they  were  fuddenly  ahrmed  by  a  Ruihan  pa- 
trole  or  detachment.  Inftantly  holding  council,  four 
of  them  difappeared,  leaving  him  with  the  other  three, 
who  compelled  him  to  walk  on.  Scarce  a  quarter  of 
an  hour  after,^  a  fecond  Ruffian  guard  challenged  them 
anew.  Two  of  the  affaffias  then  fled,  and  the  king 
Temajn^d  alone  with;  Kofmflci  the  chief,  both  on  foot. 
His  majefty>  exhaufted  with  »11  the  fatigue  which  he 
had  undergone,  implored  his-  conduftor  to  flop,  and 
fufFer  him  to  take  a  moment's  repofe.  Kofmfki  refu- 
fed  it,  menacing  him  with  his  naked  fabre  ;  and  at  the 
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fame  time  Informed  liim,  that  beyond  the  wood  they 
fhould  find  a  carriage.  They  continued  their  walk,  till 
they  came  to  the  duor  of  the  convent  of  Bieiany.  Ko- 
fmfici  appeared  loft  in  thought,  and  fo  much  agitate^ 
by  his  rcfleftions,  that  the  king  perceiving  his  difor- 
der,  and  obferving  that  he  waudered  without  knowing 
the  road,  faid  to  him,  '  I  fee  you  are  at  lofs  which  way 
to  proceed, '  I^et  me  enter  the  convent  oi  Bieiany,  and 
do  you  provide  for  your  own  fafcty/  '  No  (replied 
Kofniflci),  I  have  fworn,' 

"  Tliey  proceeded  till  they  came  to  Mariemont,  a 
fmatl  palace  belo^iging  to  the  houfe  of  Saxony,  not 
above  half  a  league  Irom  Warfaw  :  here  Koliulki  be- 
trayed fome  futishiCtion  at  folding  where  he  was,  and  the 
king  lliil  demanding  an  inltant's  repofe,  he  confented 
at  length.  1  hey  fat  down  together  on  the  ground,  ! 
and  the  king  employed  thele  moniei-^s  in  endeavouring" 
to  foiteu  his  conductor,  and  in  due-  l\;m  to  favour  or  ~ 
permit  his  eicape.  His  majefty  reprciented  the  atro-, 
city  of  the  crime  he  had  committed  .in  attempting  to 
murder  his  foveieign,  and  the  invalidity  of  an  oath  ta- 
ken to  perpetrate  io  heinous  an  aftion  :  Kofmflii  lent 
attention  to  this  difcourfe,  and  began  to  betray  fome 
nutiks  of  remorfe.  But  (faid  he),  if  I  fnould  confent  and 
recondutt  you  t.o  Warfaw,  what  will  be  the  confer- 
quencc  ?  I  fhall  be  taken  and  executed!  I  give  you  my 
word  (anfwered  his  majefty),  that  you  ftiall  fuffer  no 
harm  j  but  if  you  doubt  my  promife,  eicape  while  there 
is  yet  t'uv.ti.  I  can  find  mj  way  to  fome  place  of  lec-^j- 
rity  ;  and  I  will  certainly  direft  your  purfiters  to  tak* 
the  contrary  road  to  that  which  you  have  cliofen.  Ko- 
finiki  coL'ld  not, any  longer  contain  himfelf,  but,  throw- 
ing himfelf  at  tlie  king's  feet,  implored  forglvenefs  for 
the  crime  he  had  committed  ;  and  fwore  to  proteft  him. 
againft  every  enemy,  relying  totally  on  his  generofity 
for  pardon  and  prelervation.  His  majefty  reiterated  to 
him  his  affiirances  of  fafety.  Jndging,  however,  that 
it  was  prudent  to  gain  fome  afylum  without  delay,  and 
recolltx-ling  that  there  was  a  mill  •  at  fame  canfiderable 
diftance,  he  immediately  made  towards  it.  Kofinfiii 
knocked,  but  in  vain  ;  no  anfwer  was  given :  he  then 
broke  a  pane  of  glafs  in  the  windov/,  and  intreated 
for  fhelter  to.  a  nobleman  who  bad  been  plurtdered  by 
robbers.  The  miller  refuted,  fuppofing  them  to  be 
banditti,  and  continued  for  more  than  liali'  an  hour  to 
perfift  in  bis  deniaL  At  length  the  king  appioached, 
and  fpeaking  through  the  broken  pane,  endeavoured  to 
perfuadehim  to  admit  them  under  his  roof,  adding,  *  If 
we  were  robbers,  as  you  fuppofe,  it  would  be  very  eafy 
for  us  ta  break  the  whole  window^,  inftead  of  one  pane 
of  glafs.'  Thig  argument  prevailed  They  at  length 
opened  the  door,  and  admitted  his  majefty.  He  im- 
mediately wrote  a  note  to  General  Coccei,  colonel  of 
the  foot -guards,  informing  liim  of  his  dtmger  and  mi- 
raculous eicape. 

"  When  the  meffenger  arrived  with  the  note,,  the 
aftoniftiment  and  ioy  was  incredible.  Coccei  inftantly 
rode  to  the  mill,  followed  by  a  detachment  of  the  guards* 

He 


(.a)  "  This  intimation,  which  the  king  gave  to  his  affaffins,  may  at  firft  fight  appear  extraordina,i7  and  un- 
accountable,, but  was  really  diftated  by  the' greateft  addr^fs  and  judgment.  '  He' apprehended  with  reafon, 
that,  on  the  fight  of  a  Ruffian  guard,  they  would  inftantly  put  hrm  to  death  with  their  fabres,  and  fly ;  where- 
as by  informing  them  of  the  danger  they  incurred;  he  in  fome  meafure  gained  their  confidence  :  in  elfeft,  this 
behaviour  of  the  king  feemed  ta  foften  them  a  little,  and  made  them  beUeve  he  did  not  mean  to  efcape  from 
them." 
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He  met  Kofinflci  at  the  door  with  his  fabre  drawn, 
who  admitted  him  as  foon  as  he  knew  him.  The  king 
had  funk  into  a  fleep,  caufed  by  his  fatigue  ;  and  was 
fti-etched  on  the  ground,  covered  with  the  miller's 
cloak.  Coccel  inmiediately  threw  hirafelf  at  his  ma- 
jclly's  feet,  calling  hiiu  his  Icvereign,  and  kiffnig  his 
hand.  It  is  not  eafy  to  paint  or  defcribe  the  aftunifli- 
ment  of  the  miller  and  his  family,  who  inlluntly  imi- 
tated Coccei's  example,  by  throwing  themfelves  on 
their  knees  (r>).  The  king  returned  to  Warfaw  in  Ge- 
neral Coccei's  carrl;;ge,  and  reached  the  palace  about 
fr  e  in  the  morning.  His  wound  was  found  not  to  be 
dangerous  ;  and  he  foon  recovered  the  hruiies  and  niju- 
ries 'which  he  kid  fullered  during  this  memorable  niglit. 
So  extraordinary  an  x;-fcape  is  fcarce  to  be  paralleled  in 
hiftoiT,  and  allbrds  aniple  matter  of  wonder  aiul  fur- 
prife. 

"  It  is  natural  to  inquire  what  Is  become  of  KoGn- 
i'ki,  the  man  who  faved  his  miijeily's  life,  and  the 
other  confp  Ira  tors.  He  was  born  in  the  p::lat!irate  of 
Cracow,  and  of  mean  extraction  ;  having  allumcd  the 
name  of  A (c),  which  is  that  of  a  noble  family, 
to  give  hlmfeif  credit.  He  liad  been  crealed  an  oflicer 
in  the  troops  of  the  confedeiates  under  Pulafi^'.  ^  It 
would  feem  as  if  Kohnikl  began  to -entertain  the  idea 
of  preferving  the  king's  life  fiom  the  time  when  Lu- 
kawflcl  and  "Strawenfici  abandoned  him;  yet  he  had 
great  llruggles  with  hlmfelf  before  he  could  refolve 
on  this  coiid  jCT,  iifter  the  Iblemn  engagements  into 
which  he  had  en':ered.  Even  after  he  had  conducted 
the  king  back,  to  Waifaw,  he  exprefied  more  than  once 
his  doubts  of  tbe  propwcty  of  what  he  had  done,  and 
fome  remorfe  for  having  deceived  hh  emp'oyers.  He 
was  detained  under  a  very  ftrict  cirnhnement,  and  obh- 
ged  10  give  evidence  agalnft  his  two  companioiis  Lu- 
kawUci  and  Strawenfei,  who  w  ere  beheaded,  his  ma- 
jefty  having  obtained  for  them  from  the  diet  a  mitigation 
of  tlie  hoi  i  lbh  pnnlihment  which  the  laws  of  Poland  In- 
flitt  upon  rcglcidee;.  About  a  week  after  the  execution 
of  thefe  confplrators,  Kofmlki  was  lent  out  cf  Poland,  af- 
ter the  king  had  fettkd  upon  him  an  annual  penlion 
whieii  he  enjoyed  at  Semlgallia  in  the  papal  territo- 
ries." 

Upon  ,the  king's  return  to  Warfaw  he  was  received 
with  the  utraoft  demonrlrations  of  joy.  Everv  one  ex- 
claimed with  rapture,  "The  king  is  -alive!"  a^id  all  ftrug- 
gled  to  get  near  him,  to  klfs  his  hand,  or  even  to  touch 
his  clothes.  But  neither  tlic  virtues  nor  the  popularity 
of  the  fovereign  c<juld  allay  the  fadlious  fplrit  of  the 
Pules,  iK)r  prevent  the  difmen:berment  of  his  kingdom. 

"  I'he  pai  titi(>7i  of  Poland  was  hrft  projefted  by  the 
king  of  Pruiha.  Polifh  or  Weilern  PruiTia  had  long 
been  an  objeft  of  his  ambition:  exclufive  of  its  fertility, 
commerce,  and  population,  its  local  fituation  rendered 
it  highly  valuable  to  that  monarcli  ;  It  lay  between  his 
German  dominions  and  Eallein  PrulLa,  and  while  pol- 
fefled  by  the  Poles,  cut  off  at  their  will  all  communica- 
tion between  tliem."  The  period  was  now  arrived 
when  the  fituation  of  Poland  feemed  to  promlfe  the  eaiy 
atquifition  of  this  valuable  province.    *'  Erederic  pur- 
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fued  it,  however,  with  all  the  caution  of  an  able-poh- 
tician.  On  the  commencement  of  the  troubles,  he 
fhowed  no  eagernefs  to  interfere  in  the  affairs  of  this 
country  ;  and  although  he  had  concurred  with  the  em- 
prefs  of  Ruiha  in  raifmg  Stanlflaus  Auguitus  to  th^ 
throne  of  Poland,  yet  he  declined  takiiig  any  aftive 
part  in  his  favour  agalnft  the  confederates.  Aftemards, 
when  the  whole  kingdom,  became  convulfed  throughout 
with  civil  comnnotior.s  (1769),  and  defolated  likewife 
by  t!ie  plague,  he,  under  pretence  of  forming  lines  to 
prevent  the  fpreading  of  the  infertion,  advanced  his 
troops  into  Polilh  PrufTia,  and  occupied  that  whole  di- 
llricl 

"  Though  now  completely  mafter  of  the  countiy,  and  Who  gainr 
by  no  means  apprehenfive  of  any  formidable  refiilance 
from  the  difunited  and  ditlratled  Poles,  yet,  as  he  was  an/t^he'" 
well  aware  that  the  fecmlty  of  his  new  acquliitlon  de-  emprefs  to- 
pended  upon  tlie  acqaiefccncc  of  P..ufria  and  Auilria,  he  his  mea- 
planned  the  partition  of  Poland.     He  communicated 
t'le  prrjeft  to  the  emperor,  eitiier  upon  their  interview 
at  Niefs  In  Silefia  in-  \  769,  or  in  that  of  the  following 
year  at  Neuiladt  In  Auftria  ;  from  whom  the  overture 
met  with  a  ready  concurrence.    To  induce  the  emprefs 
of  Ruffia  to  acqiilefce  in  the  fame  project,  he  dlfpatch- 
ed  his  brother  Elenry  to  Peterfburg,  who  fuggeiled  to- 
the  emprefs  that  the  houie  of  Auflria  wds  forming  an 
alliance  with  tlic  Poite,  with  which  fhe  was  then  at 
war  ;  that  if  fneli  alliance  took  juac-:,  It  would  create  a 
moll  formId;ible  combination  againlt  her  ;  that,  never- 
thelefs,  the  frienoihip  of  thatlioufe  v/as  to  be  purchafed 
by  acceding  to  the  partition  ;  that  upon  this  condition 
the  emperor  v/as'  willing  to  renonnce  his  connexion 
with  the  Grand  Signlor,  and  would  fuffer  the  Ruffians 
to  profec:!te  the   v/ar  without  interruption.  Catha- 
rine, anxious  to  pi.fh  her  conquefts  againll  the  Turks^^ 
and  dreading  the  Interpofitlon  of  tlae  emperor  in  that 
quarter;  perceiving  likevviie,  from  the  intimate  union 
between  the  courts  of  Vienna  and  Berlin,  that  it  would 
not  be  in  her  power,  at  the  pr^fent  jun£lure,  to  prevent 
the  intended  partition  -  clofed  with  the  propoial,  and: 
feletfed  no  Inconliderable  portion  of  the  PolKh  territo- 
ries for  lurfelf.    T'he  treaty  was  ligned  at  Peterlburg. 
in  the  beginning  of  Eebruary  1772,  by  the  Ruflxan, 
Aullilan,  and  PruiTian  plenipotentiaries.     It  would  be 
tedious  to  enter  Into  a.  detail  of  the  pleas  ui-ged  by  the 
tlu  ee  powers  In  favour  of  their  fe-veral  demands  ;  it 
would  be  no  L  is  unlnterelhng  to  lay  before  the  reader 
the  anfwers  and  remonilrances  of  the  king  and  fenate,  as 
well  as  the  appeals  to  the  other  Hates  which  had  gua- 
ranteed  tl\e  poffefiions  of  PolancL    The  courts  of  LoU:-  P.iknd  dif- 
don,  Paris,  Stockholm,  and  Copenhagen,  remonftrated  ■"cmbcicd, 
againil  the  ufurpaticns  ;  but  remonitrances  without  af- 
filtance  could  be  of  no  effe£t.    Poland  fubmltted  to  the 
difmembermcnt  not  without  the  moll  violent  llruggles, 
and  now  for  the  firlt  time  felt  and  lamented  the  fatal 
cffefts  of  fadlon.  and  difcord. 

A  diet  beins^  demanded  by  the  partitioning  powers,, 
in  Ol  der  to  ratlty  th^  ceilion  of  the  provinces,  it  met  on 
the  I  vth  of  April  1773  ;  and  fuch  was  the  fpii  lt  of  the 
m.embers,  tlrat,  notwithilanding  the  deplorable  fituation- 
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(b)  "I  have  been  (fays  Mr  WraxaU)  at  this  mill,  rendered  memorable  by  fo- fingular  an  event.  It  is  a 
^^Tetched  Pollfh  hovel,  at  a  diftance  from  any  houfe.  The  king  has  rewarded  the  miller  to  the  extent  of  lila 
wifhes  in  builiing  him  a  mill  upon  the  Viftala,  and  allowing  him  a  fmall  peniion.." 

(c]  His  real  name  was  John  Kutfma. 
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f>f  tlic'ii  country,  tlic  threats  and  bribes  of  the  three 
powers,  tlie  partition-treaty  was  not  carried  through 
without  nsuch  difficulty.  For  feme  time  the  majo- 
rity of  the  nuncios  appeared  determined  to  oppofe  the 
difmemberment,  and  the  king  firmly  perfifted  in  the  fame 
refolution.  The  ambafTadors  of  the  three  courts  en- 
forced tbeil-  requifitions  by  the  mofh  alarming  menaces, 
and  threatened  the  king  with  depofition  and  imprlfon- 
ment.  They  alfo  gave  out  by  their  erailTaries,  that  in 
cafe  the  diet  continued  refraftoiy,  Warfaw  Oiould  be 
pillaged.  This  report  was  induftrioully  circulated,  and 
made  a  fenfible  impreffion  upon  the  inhabitants.  By 
menaces  of  this  fort,  by  corrupting  the  marflvdl  of  the 
diet,  who  was  accompanied  with  a  Ruffian  guard  ;  in 
a  word,  by  bribes,  promifes,  and  threats,  the  members 
of  the  diet  were  at  length  prevailed  on  to  ratify  the  dif- 
memberment. 

Of  the  difmembcred  countries,  the  Ruffian  province 
is  the  largeft,  the  Auftrian  the  rnoil:  populous,  and  the 
Pruffian  the  nioft  commercial.  The  population  of  the 
,^ whole  amounts  to  near  5,000,000  fouls  ;  the  firft  con- 
taining 1,500,0-00,  thefecond  2,500,000,  and  the  third 
860,000.  Weftern  Pruffia  was  the  greateft  lofs  to  Po- 
land, as  by  the  difmembernient  of  that  province  the  na- 
vigation of  the  Virtula  entirely  depends  upon  the  king 
of  Pruffiia  :  by  the  lofs  confequently  of  this  dillricl  a 
fatal  blow  was  given  to  the  trade  of  Poland  ;  for  his 
Pruffian  majefty  has  laid  fuch  heavy  duties  upon  the 
merchandize  paffing  to  Dantzic,  as  greatly  to  diminiffi 
the  commerce  of  that  town,  and  to  transfer  a  confider- 
able  portion  of  it  to  Memel  and  Koniglburgh. 

The  partitioning  powers,  however,  did  lefs  injury  to 
the.  republic  by  difmembering  its  fairelt  provinces,  than 
by  perpetuating  the  principles  of  anarchy  and  confu- 
lion,  and  eftabliflilng  on  a  permanent  footing  that  exor- 
bitant liberty  which  is  the  parent  of  faction,  and  has 
proved  the  decline  of  the  republic.  Under  pretence  of 
amending  the  conftitution,  they  have  confirmed  all  its 
defecls,  and  have  taken  effectual  precautions  to  render 
this  unhappy  country  incapable  of  emerging  from  its 
prefent  deplorable  Hate,  as  has  been  lately  feen  in  the 
failure  of  the  moil  patriotic  attempt  that  was  perhaps 
ever  made  by  a  king  to  reform  the  conltitutlon  of  his 
kingdom. 

The  kings  of  Poland  were  anciently  hereditary  and 
abfolute  ;  but  aftenvards  became  eleftive  and  limited, 
as  we  find  them  at  this  day.  In  the  reign  of  Louis, 
towards  the  end  of  the  14th  century,  feveral  limitations 
were  laid  on  the  royal  prerogative.  In  that  of  Cafi- 
mir  IV.  who  afcended  the  throne  in  1446,  reprefenta- 
tlves  from  the  feveral  palatinates  were  iirfl  called  to  the 
diet  ;  the  legiflative  power  till  then  having  been  lodged 
in  the  ftates,  and  the  executive  in  the  kin^  and  fenate. 
On  the  deceafe  of  Sigifmund  Auguflus,  it  was  ena<il- 
ed  by  law,  "  That  the  choice  of  a  king  for  the  future 
ffiould  perpetually  remain  free  and  open  to  all  the 
nobles  of  the  kingdom  ;"  which  law  has  accordingly 
been  hitherto  obferv-ed. 

"  As  foon  as  the  throne  is  vacant,  all  the  courts  of 
juftice,  and  other  ordinary  fprings  of  the  machine  of  go- 
vernment, remain  in  a  ftate  of  inaftion,  and  all  the  au- 
thority is  transferred  to  the  primate,  who,  in  quality  of 
ijfi ten-ex,  has  In  fome  refpefts  more  power  than  the  king 
himfelf }  and  yet  the  republic  takes  no  umbrage  at  it, 
becaufe  he  has  not  time  to  make  himfelf  formidable. 
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He  notifies  the  vacancy  of  the  throne  to  foreign  prin-  Vo\ 
ces,  which  is  in  efre<ft  proclaiming  that  a  crown  is  to 
be  difpofed  of;  he  iffues  the  untverfal'ta,  or  circular  let- 
ters for  the  eleciion;  gives  orders  to  the  flaroits  (a  fort 
of  military  officers  who  have  great  authority,  and  whofe 
proper  bufinefs.  it  is  to  levy  the  revenue)  to  keep  a 
Itridl  guard  upon  the  fortified  places,  and  to  the  graud- 
generals  to  do  the  fame  upon  the  frontiers,  towards 
which  the  army  marches. 

"  The  place  of  eleft ion  is  the  field  of  Wola,  at  the  Place  _ 
gates  of  Warfaw.    All  the  nobles  of  the  kingdom  have  -nanner 
a  right  of  voting.    The  poles  encamp  on  the  left  ilde'^'^  '"' 
of  the  Viftula,  and  the  Lithuanians  on  the  right,  each"""' 
under  the  banners  of  their  refpeftive  palatinates,  which 
makes  a  fort  of  civil  army;  confifting  of  between  a  hun- 
dred and  fifty  and  two  hundred  thoufand  men,  affem- 
bled  to  exerclfe  the  higheft  acl  of  freedom.  Thofe  who 
are  not  able  to  provide  a  horfe  and  a  fabre  ftand  behind 
on  foot,  armed  with  fcythes,  and  do  not  feem  at  all  lefs 
proud  than  the  reft,  as  they  have  the  fame  right  of  vo- 
ting. 

"  The  field  of  eleftion  is  furrounded  by  a  ditch  with 
three  gates,  in  order  to  avoid  confufjon,  one  to  the 
eaft  for  Great  Poland,  another  to  the  foutli  for  Little 
Poland,  and  a  third  to  the  weft  for  Lithuania.  In  the 
middle  of  the  field,  which  is  called  Ko/au,  is  erefted  .1 
great  building  of  wood,  named  the  fzopa  or  hall  for 
the  fenate,  at  whofe  debates  the  deputies  are  prefent, 
and  carry  the  refult  of  them  to  the  feveral  palatinates. 
The  part  which  the  marflial  ads  upon  this  occafion  is 
wry  important  ;  for,  being  the  mouth  of  the  nobility, 
he  lias  it  in  his  power  to  do  great  fervice  to  the  candi- 
dates ;  he  Is  alfo  to  draw  up  the  inftrument  of  elecftion, 
and  the  king  elect  muft  take  it  only  from  his  hand. 

"  It  is  prohibited,  upon  pain  of  being  declared  a 
public  enemy,  to  appear  at  the  eleif  ion  with  regular 
troops,  in  order  to  avoid  all  violence.  But  the  nobles, 
who  are  always  armed  with  piftols  and  fabres,  commit 
violence  againlt  one  another,  at  the  time  that  they  cry 
out  *  liberty  ! ' 

"  All  who  afpire  openly  to  the  crown  arc  exprefsly 
excluded  from  the  field  of  eleftion,  that  their  prefence 
may  not  copftrain  the  voters.  The  king  muft  be  eleft- 
ed  tiemine  contrad'icente,  by  all  the  fuffrages  without  ex- 
ception. The  law  is  founded  upon  this  prlncipi|.',  that 
wlien  a  great  family  adopts  a  father,  all  the  children 
have  a  right  to  be  pleafed.  The  idea  is  plaufible  in  fpt.' 
culation  ;  but  if  it  was  rigoroufly  kept  to,  Poland 
could  have  no  fuch  thing  as  a  lawful  king.  They 
therefore  give  up  a  real  unanimity,  and  content  thcm- 
felves  with  the  appearance  of  it ;  or  rather,  if  the  law, 
which  prefcribes  it,  cannot  be  fulfilled  by  means  of  mo- 
ney, they  caU  in  the  affiilance  of  the  fabre. 

"  Before  they  come  to  this  extremity,  no  eledioii 
can  poffibly  be  carried  on  with  more  order,  decency, 
and  appearance  of  freedom.  The  primate  in  few  words 
recapitulates  to  the  nobles  on  horfeback  the  refpeftive 
merit  of  the  candidates  ;  he  exhorts  '  them  to  choofe 
the  moft  worthy,  invokes  heaven,  gives  his  bleffmg  to 
the  aflembly,  and  remains  alone  with  the  marfhal  of 
the  diet,  while  the  fenators  difperfe  themfelves  into  the 
feveral  palatinates,  to  promote  an  unanimity  of  fenti- 
ments.  If  they  fucceed,  the  primate  goes  himfelf  to 
colleft  the  votes,  rmming  once  more  all  the  candidates. 
'  Szoda  (anfwer  the  nobles),  that  is  the  man  we  choofe;' 
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.  and  Inftantly  the  air  refoimds  with  his  name,  with  cries 
of  "vival,  and  the  noife  of  piltols.  If  all  the  palatines 
agree  in  their  nominations,  the  primate  gets  on  horfe- 
back  ;  and  then  the  profoundell:  lilence  fucceeding  to  the 
greatefl  noife,  he  alks  three  times  if  all  are  fatisfied  ? 
and  after  a  general  approbation,  three  times  proclaims 
the  king  ;  and  the  grand-marfhal  of  the  crown  repeats 
the  proclamation  three  times  at  the  three  gates  of  the 
camp.  How  glorious  a  king  this,  if  endued  witli  royal 
qualities  !  and  how  inconteftable  his  title  in  the  fuffVa- 
ges  of  a  whole  people  !  But  this  flcetck  of  a  free  and 
peaceable  election  is  by  no  means  a  reprefentation  of 
what  iifually  happens.  The  corruption  of  the  great, 
the  fui-y  of  the  people,  intrigues  and  fiiAions,  the  gold 
and  the  arms  of  foreign  powers,  frequently  fill  the  fcene 
with  violence  and  blood." 

Before  the  king  is  proclaimed,  the  pa8a  conventa  is 
read  aloud  to  him,  which  on  his  knees  at  the  altar  he 
fwears  t  •  obfcrve.     As  this  contraft,  which  is  drawn 
up,  methodized,  and  approved,  by  the  fenate  and  no- 
bility, may  be  deemed  the  great  charter  of  Poland,  we 
(hall  enumerate  the  principal  articles  of  which  it  con- 
filts.    Thefe  are,  that  the  king  fhall  not  attempt  to  en- 
croach on  the  liberty  of  the  people,  by  renderiiig  the 
crown  hereditaiy  in  his  family  ;  but  that  he  fliall  pre- 
ferve  all  the  cultoms,  laws,  and  ordonnances,  refpefting 
the  freedom  of  eleftion  :  that  he  fliall  ratify  all  treaties 
fubfilting  with  foreign  powers  which  are  approved  by 
the  diet  :  that  it  fliall  be  his  chief  fl:udy  to  cultivate 
peace,  preferve  the  public  tranquillity,  and  promote  the 
interelt  of  the  realm  :  that  he  fliall  not  coin  moiiey  ex- 
cept in  the  name  of  the  republic,  nor  appropriate  to 
himfelf  the  advantages  arifing  from  coinage  :  tluit  in 
declaring  v\sar,  concluding  peace,  making  levies,  hiring 
auxiliaries,  or  admitting  foreign  troops  upon  any  pre- 
text within  the  Pohfli  dominions,  the  confent  of  the 
diet  and  fenate  fliall  be  neceflary  :  that  all  offices  and 
preferments  fliall  be  given  to  the  natives  of  Poland  and 
Lithuania  ;  and  that  no  pretence  fliall  excufe  or  palliate 
the  ci-ime  of  introducing  foreigners  into  the  king's  coun- 
cil or  the  departments  of  the  republic:  that  the  officers, 
of  his  majefly's  guards  fliall  be  Poles  or  Lithuanians  ; 
and  that  the  colonel  fliall  abfolutely  be  a  native  of  Po- 
land, and  of  the  order  of  nobility  :  that  all  the  officers 
flivall  be  fubordinate  to  the  authority  of  the  nwefchal : 
that  no  individual  fliall  be  veiled  with  more  employments 
than  the  law  allows:  that  the  king  ihall  not  marry  with- 
out the  approbation  of  the  fenate  ;  and  that  the  houfe- 
bold  of  the  queen  fliall  be  determined  and  regulated  by 
the  republic  :  that  the  fovereign  lhall  never  apply  his 
private  fignet  to  afts  and  papers  of  a  public  nature  : 
that  the  king  fliall  difpofe  of  the  offices  both  of  the 
court  and  of  the  republic;  and  regulate  with  the  fenate 
the  number  of  forces  neceflary  for  the  defence  of  the 
kingdom  :  that  he  fliall  admlnlller  Jullice  by  the  advice 
of  the  fenate  and  his  council :  that  the  expences  of  his 
civil  nil  lhall  be  tha  fame  with  thofe  of  his  predeceflbrs: 
that  he  fliall  fill  up  all  vacancies  in  the  fpace  of  fix 
weeks:  that  this  fliall  be  his  firfl;  bufmefs  in  the  diet, 
obliging  the  chancellor  to  publifh  his  appointments  in 
due  foi-m :  that  the  king  fliall'  not  diminifli  the  treafure 
kept  at  Cracow  ;  but,  on  the  contrary,  endeavour  to 
Jttigment  that  and  the  number  of  the  crown-jewels : 
that  he  fliall  borrow  no  money  without  the  confent  of 
the  diet :  that  he  fhall  not  equip  a  naval  force  without 
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the  confent  and  full  approbation  of  the  republic  :  that  Po'an(U 
he  fliall  profefs  the  Roman  Catholic  faith,  promote, 
maintain,  and  defend  it,  through  all  the  Polifli  do- 
minions :  and  finally,  that  all  their  feveral  liberties, 
rights,  and  privileges,  fliall  be  prefcrved  to  the  Polan- 
dcrs  and  I^ithuanians  in  general,  and  to  all  the  di- 
llrifts  and  provinces  contained  within  each  of  thefe 
great  divifions,  without  change,  alteration,  or  the  fnial- 
left  violation,  except  by  the  confent  of  the  republic* 
To  thefe  articles  a  variety  of  others  are  added,  accord- 
ing to  circumftances  and  the  humour  of  the  diet ;  but 
what  we  have  recited  form  the  fl.anding  conditions^ 
which  are  fcarce  ever  altered  or  omitted.  up 

The  diet  of  Poland  is  compofed  of  the  king,  the  fc-Thc  diet  o£ 
nate,  bifliops,  and  the  deputies  of  the  nobility  ©r  gen,  ^'^^^"'li 
try  of  every  palatinate,  called,  in  the  colleftive  capa^- 
city,  comitia  togata  ;  that  is,  when  the  ft'ates  aflemble  in 
the  city  without  arms  and  horfes  ;  or  comitia  paludata^ 
wheu  they  meet  in  the  fields  armed,  as  diu-Ing  an  inter- 
regnum, at  the  diet  of  ele6lIon.     It  is  a  prerogative  of 
the  crown  to  aflemble  the  diet  at  any  particular  place^ 
except  on  occafion  of  a  coronation,  which  the  cuftom 
of  the  countiy  requires  fliould  be  celebrated  at  the  ca» 
pital.    For  a  number  of  years,  indeed,,  the  diet  regu- 
larly aflTembled  at  Warfaw  ;  but,  on  complaint  made  by 
the  Litluumians,  it  was  agreed,  that  every  third  diet; 
fliould  be  held  at  Grodno.    "  Wlien  It  is  propofed  to 
hold  a  general  diet,  the  king,-  or,,  in  cafe  of  an  Inter- 
regnum, the  primate,  ifliues  writs  to  the  palatines  of  the 
leveral  provinces,  fpecifyrug  the  time  and  place  of  the 
meeting.    A  fl<etcli  likewife  is  fent  of  tlie  bufinefs  to- 
be  deliberated  on  by  the  afltinbly  ;  the  fenate  is  con- 
fulted  rn  this  particulai-,,  and  fix  weeks  are  allowed  the 
members  to  prepare  themfelves  for  the  intended  feflion. 
It  is  remarkable,  that  the  diet  never  fits  more  than  fix 
week&  in  the  niofl:  critical  conjunctures  and  prefllng 
emergencies:  they  harve  been  known  to  break  up  in  the 
middle  of  an  important  debate,  and  to  leav.e  the  bufinefs^  * 
to  a  future  meeting.     This  cuft^om  hath  been  jullly 
eReenied  one  of  the  greateft  defects  of  the  Pohfli  con-' 
llitutlon,  which  probably  owes  its  orlgfn  to  convenience,, 
but  is  now  fuperilltioufly  obfcrved  from  whim  and  ca- 
price.   On  receipt  of  the  king's  writ,  the  palatine  com- 
municates the  meeting  of  the  diet  to  all  the  caftellans, 
ftaroftas,  and  other  inferior  officers  and.  gentry  within 
kis  jurifdlAion,.  requiring  them  to  aflemble  on  a  certain 
day  to  elefl  deputies,  and  itike  into  conjideratlon  the 
bufinefs  fpecified  in  the  royal  fummons.    Thefe  meet- d; Jj^^^, 
ings  are  called  petty  diets f  dietinesy  or  /antage,  in  the  lan- 
guage of  the  country  ;.  every  gentleman  pollefling  three 
acres  of  land  having  a  vote,  and  matters  being  deter- 
mined by  a  majority  ;  whereas  in  the  general  diet  de- 
crees are  only  valid  when  the  whole  body  is  unanimous. 
Every  palatinate  has  tliree  reprefentatives,  though  the 
bufinefs  devolves  on  one  cidled  a  nuncio,  who  is  eledled 
for  his  ability  and  experience  ;  and  tlie  otlier  two  are 
added  only  to  give  weight  to  this  leading  member,  and 
do  honour  by  their  magnificent  appearance  to  the  pa- 
latinate they  reprefent.    As  thefe  deputies,  fince  the 
reign  of  Cafimir  III.  have  feats  in  the  diet,  it  naturally 
divides  the  general  aflembly  into  two  bodies,  the  upper 
and  low«r  ;  the  one  being  compofed  of  the  fenate,  the. 
fuperior  clergy,  and  the  gteat  officers;  the  other  of  the. 
reprefentatives  of  the  palatinates,  who  prepare  all  bufi-- 
nefs  for  the  fuperior  body. 
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Poland.      *<  The  firll  builnefs  of  the  affembly  Is  to  choofe  a 
^"  V  "  •"'  marefchal ;  upon  which  occafion  the  debates  and  tu- 
mults run  fo  liigh,  that  the  v.'hole  time  for  the  feffion 
of  the  diet  is  often  confumed  in  altercation  and  wrang- 
ling about  the  eleftion  of  a  fpeaker,  who  has  nei^'  no- 
thing farther  to  do  than  return  quietly  to  his  own  home. 
After  his  eleftion,  he  kiffes  the  king's  hand ;  and  the 
chancellor,  as  the  royal  reprefcntative,  reports  the  mat- 
ters to  be  deliberated  by  the  diet.    Then  the  marefchal 
acquaints  the  king  with  the  inllru6lions  of  the  deputies 
from  their  conitituents,  the  grievances  which  they  would 
have  redrefled,  and  the  abilfes  they  require  to  be  reme- 
died.   He  likewife  requefts  of  his  majelly  to  fill  up  the 
vacant  ofF.ces  and  benefices,  according  to  law  ;  and  he 
is  anfwered  by  a  fet  fpeech  from  the  chancellor,  who  re- 
ports the  king's  inchnation  to  fatisfy  his  people,  as  foon 
AUurd  cuf.as  he  hath  confultcd  his  faitiiful  fenate    There  is  fome- 
■toms  oh.     thiiig  very  peculiarly  abfurd  in  fome  of  the  cuftoms  ob- 
ferved  by  the  Polifii  diet  :  one  in  particular  merits  at- 
tention.   Not  arily  an  unanimity  of  voices  is  neceflary 
to  pafs  any  bill,  and  conftitute  a  decree  of  the  diet,  but 
every  bill  mull  likewife  be  alFented  to  unanimoufly,  or 
none  can  take  efltft.    Thus,  if  out  of  twenty  bills  one 
122      fliould  happen  to  be  cppofed  by  a  fingle  voice,  called 
The  lil>erum /iiff,im  veiCj,  all  the  rclt  an:  thrown  ou*:,  and  the  diet 
meets,  deliberates,  and  debates,  for  fix  weeks  to  no  pvn- 
pofe. 

"  To  add  to  the  othei-  inconveniences  attending  the 
conftitulion  of  tlie  diet  of  Poland,  a  fpirit  of  venality 
in  the  deputies,  and  a  general  corruption,  hath  feized 
all  ranks  and  degrees  in  that  aflembly.  Here,  as  in 
'fome  other  countries,  the  cry  of  liberty  is  kept  up  for 
the  fake  of  private  intereft.  Deputies  come  with  a  full 
rcfolution  of  profiting  I  y  their  patviotifm,  and  not 
lowcrl'ig  Uicir  vi.'ice  without  a  gratification.  Deter- 
mined to  oppofe  the  molt  falutary  meafures  of  the  court, 
they  either  withdraw  from  the  alTembly,  proteil  againil 
all  that  (hall  be  tranfaded  in  their  abfencc,  or  elfe  ex- 
cite fuch  a  clamour  as  renders  it  neceffar;.'  for  the  court 
to  filence  them  bv  fonje  lucrative  penfion,  donation,  or 
erhployment.  I'hus  not  only  the  bufinefs  of  the  alTem- 
bly is  obftrucled  by  its  own  members,  but  frequently 
by  largeff.\s  from  neighbouring  powers,  and  fometimes 
by  the  liberality  of  an  open  enemy,  who  has  the  art  of 
dittributing  his  money  with  difcre::'on. 

"  Perh;ip:i  the  mofl  refpeftable  department  of  the 
Polifh  government  is  the  fenate,  compofed  of  the  bi- 
iliop>-,  pVlutines,  caPiellans,  and  ten  ofiko'S  of  Hate,  who 
derive  a  Tight  from  their -digJiities  of  fitting  in  that  af- 
fernbly  :  in  all  amounting  to  14.;.  members,  \\'!io  are 
jlyled  fenotors  of  the  kingdom  or  counJ'el'iQrs  of  ihe  flatc, 
and  have  the  title  of  escelltTicy,  a  dignity  fnpported  hy 
no  cenfion  or  emrilnmcnts  nece'Iarily  annexed.  The  fe- 
nate prefidts  v)ver  t';e  laws,  is  the  gnar<lian  of  liberty, 
the  -iudge  of  right,  and  the  protedor  of  jufci^e  and 
equity.  All  the  m.embers,  except  the  biiliops,  who  are 
{enators  ex  ofjiuo,  are  nominated  by  the  king,  and  they 
take  an  oath  to  the  republic  before  they  are  permitted 
to  enter  upon  th<iir  funftions.  'I  heir  honours  continue 
for  life  :  at  the  general  diet  tliey  fit  on  tlie  right  and 
left  of  the  fovereign,  according  to  their  dignity,  with- 
out regard  to  feniority.  They  are  the  mediators  be- 
tween the  monarch  and  the  iubjeif,  and,  in  conjunftiou- 
with  the  king,  ratify  all  the  kws  paffed  by  the  nobility. 
As  a  fenator  is  'bound  by  oath  to  maintain  the  hbcrties 
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of  the  republic,  it  is  thought  no  difrefpeft  to  mcijelly 
that  they  remuid  the  prince  of  his  duty.  They  are  his 
counfellors,  and  this  freedom  of  fpeech  is  an  infeparable 
prerogative  of  their  ofdcc." 

Such  was  the  conlHtution  of  Poland  before  it  was 
new-modelled  by  the  partitioning  powers.   That  it  was 
a  very  bad  conilitution  needs  no  proof ;  but  thofe  fo- 
reign reformers  did  not  improve  it.    For  two  centuries 
at  leait,  the  Poles  have  with  great  propriety  denomina- 
ted tht-li-  government  a  republic,  becaufe  the  king  is  fo 
'exceedingly  limited  in  his  prerogative>  that  he  refembles 
more  the  chief  of  a  commonwealth  than  the  fovereign 
of  a  powerful  monarchy.    That  prerogative,  already  rhe  ^ei 
too  confined  to  afford  proteftion  to  the  peafants,  groan-'.ient  co 
ing  under  the  ariftocratic  tyranny  of  the  nobles,  was,<=''- 
aftcr  the  partition  treaty,  lUU  farther  reftraiued  by  the 
eftabhfhment  of  the  permanent  f  ounci!,  wiiich  was  veiled 
with  the  whole  executive  authority,  leaving  to  the  fo- 
vereign nothing  but  the  name.    The  penuanG»U  coun- 
cil cou'fins  of  36  pcrfons,  elefted  by  the  diet  out  of  the 
different  orders  of  nobility  ;  and  though  the  king,  when 
prefent,  prefides  in  it,  he  cannot  exert  a  fingle  aft  of 
power  b\it  with  the  confent  of  the  majority  of  perfons, 
who  may  well  be  called  coHeagves. 

That  the  virtuous  and  accomplifned  Staniflaus  fhould 
labour  to  extricate  himfelf  and  the  great  body  of  the 
people  from  fuc:h  unparalleled  opprefTion,  and  that  the 
more  refpedable  part  of  the  nation  fliould  wifli  to  give 
to  themfelves  and  their  poiterity  a  better  form  of  go- 
vernment, was  furely  very  natural  and  very  meritorious. 
The  ir.iiuence  of  the  partitioning  powers  was  indeed  ex- 
erted to -make  the  king  contented  with  his  fit  nation. 
His  revenues,  which  before  did  not  exceed  L.  1 00,00c, 
were  now  increafed  to  three  times  that  fum.  The  re- 
public likewife  agreed  to  pay  his  debts,  amounting  to 
upwards  of  L.  400,000.  It  bellowed  on  him  alfo,  in 
iiereditary  pofielTion,  four  ftarollies,  or  governm.ents  of 
calllcs,  with  tlie  diftrids  belonging  to  them  ;  and  re- 
imburfed  him  of  the  money  he  had  laid  out  for  the  ftate. 
It  was  alfo  agreed,  that  the  revenues  of  the  republic 
fliould  be  enhanced  to  33  millions  of  florins  (near  two 
millions  Sterling),  and  the  army  fliould  confiil  of  30,000 
men.  Soon  after  the  conclufion  of  the  peace  with 
Turky,  the  eir.prefs  of  Ruffia  alfo  made  the  king  a  pre- 
fent of  250,000  rubles,  as  a  compenfation  for  that  part 
of  his  dominions  which  fell  into  her  hands. 

Thefe  bribes,  however,  were  not  fufficient  to  blind  ^^  ^^^ 
the  eyes  of  Staniilans,  or  to  cool  the  ardour  of  his  pa-Juruti 
triotiim.  He  laboured  for  poilerity,  and  with  fuch  ap-  '^l:abl 
])arent  fucccfs,  vhat  on  the  3d  of  May  1791,  a  new  con-' "  ^7S 
liitution  v^f  the  government  of'  Poland  was  eftabliflied 
by  tiic  -king,  together  wivh  the  confederate  flates  af- 
feml/lcd  in  double  number  to  reprefcnt  the  Polifli  nation. 
Tliat  tliis  was  a  perfeft  conilitution,  we  are  far  from 
thinking  ;  but  it  was  probably  as  perfect  as  the  invete- 
rate  prejudices  of  the  noUes  would  admit  of.  It  devia- 
ted as  little  as  pofuble  fre.m  the  old  forms,  and  was 
drawn  up  in  1 1  articles,  refpecting  the  government  of 
the  republic  ;  to Which  were  added  21  feftions,  regu- 
lating the  dietines  or  primary  affemblies  of  Poland. 

Of  this  conilitution,  the  firfl;  article  eilabliflred  the  Subfti 
Roman  Ciitholic  faitli,  with  all  its  privileges  and  immu-<,>f  th« 
nities,  as  the  dominant  national  rehgion  ;  granting  to^f'^j.^ 
all  other  people,  of  whatever  perfuafion,  peace  in  mat- 
ters of  faith,  and  the  protedUon  of  government.  The 
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fecond  article  guaranteed  to  the  nobUity  or  the  cque- 
ftrian  order,  all  the  privileges  which  it  enjoyed  under 
'the  kings  of  the  houfe  of  Jagellan.  The  third  and 
fourth  articles  granted  to  the  free  royal  towns  internal 
jurifdIAions  of  their  own  ;  And  exempted  the  peafants 
from  flavery,  declaring  every  man  free  as  foon  as  he  fets 
his  foot  on  the  territory  of  the  republic*  The  fiflh  ar- 
ticle, after  declaring,  that  in  civil  fociety  all  power 
flaould  be  derived  from  the  will  of  the  people,  enafted 
that  the  government  of  the  PoUfh  nation  fhould  be  com- 
pofed  of  three  diftinft  powers,  the  legijlative^  in  the 
ftates  affembled ;  the  executive^  in  the  Ising  and  the 
council  of  infpeftion  ;  and  the  judicial  power,  in  the  ju- 
rifdidlions  exifting,  or  to  be  eftabhlhed.  The  fixth  and 
feventh  articles,  as  being  of  more  importance,  we  (hall 
give  in  the  words  of  the  conttitution  itfelf. 

to  VI.  The  Diet,  or  the  legijlative  power,  {hall  be  divid- 
ed into  two  houfes,  viz.  the  houfe  of  nuncios,  or  depu- 

"^^'lies,  and  the  houfe  of  fenate,  where  the  king  is  to  pre- 
fide.  The  former  being  the  rej^refentative  and  central 
point  of  fupreme  national  authority,  {hall  poffefs  the  pre- 
eminence in  the  legiflature  ;  therefore  all  bills  are  to  be 
decided  {irft  in  this  houfe. 

1.  ^11  General  Lanvs,  viz,  conflitutlonal,  civil,  cri- 
minal, and  perpetual  taxes  ;  concerning  which  matters, 
the  king  is  to  i{rue  his  propofitions  by  the  circular  let- 
ters fent  before  the  dietines  to  every  palatinate  and 
to  every  diftrift  for  deliberation,  which  coming  before 
the  houfe  with  the  opinion  exprelTed  in  the  in{tir\i6tions 
given  to  their  reprefentatives,  (hall  be  taken  the  firtt  for 
decifion. 

2.  Particular  Laws,  viz.  temporal  taxes  ;  regulations 
of  the  mint ;  contrafting  public  debts  ;  creating  nobles, 
and  other  cafual  recompenfes  ;  reparation  of  public  ex- 
pences,  both  ordinary  and  extraordinary  j  concerning 
war  ;  peace  ;  ratification  of  treaties,  both  political  and 
commercial ;  all  diplomatic  afts  and  conventions  relative 
to  the  laws  of  nations  ;  examining  and  acquitting  diffe- 
rent executive  departments,  and  fimilar  fubje£ts  ariling 
from  the  accidental  exigencies  and  circumftances  of  the 
ftate  ;  in  which  the  propofitions,  coming  direftly  from 
the  throne  into  the  houfe  of  nuncios,  are  to  have  prefe- 
rence in  difcuilion  before  the  private  bills. 

In  regard  to  the  houfe  of  fenate,  it  is  to  confift  of 
bi{hops,  palatines,  caftellans,  and  minifters,  under  the 
prefidency  of  the  king,  who  {hall  have  but  one  vote,  and 
the  calling  voice  in  cafe  of  parity,  which  he  may  give 
either  perfonally,  or  by  a  meiTage  to  the  houfe.  Its 
power  and  duty  fhall  be, 

I.  Every  general  law  that  pafTes  formally  through 
the  houfe  of  nuncios,  is  to  be  fent  immediately  to  this, 
which  is  either  accepted,  or  fufpended  till  farther  na- 
tional deliberation,  by  a  majority  df  votes,  as  prefcribed 
by  law.  If  accepted,  it  becomes  a  law  in  all  its  force  ; 
if  fufpended,  it  fhall  be  refumed  at  the  next  diet';  and  if 
it  is  then  agreed  to  again  by  the  houfe  of  nuncios,  the 
fenate  mufl  fubmit  lo  it. 

3.  Every  particular  law  Or  flatute  of  the  diet  in  mat- 
ters above  fpecified,  as  foon  as  it  has  been  determined 
by  the  houfe  of  nuncios,  and  fent  up  to  the  fenate,  the 
votes  of  both  houfes  fhall  be  jointly  coinputed,  and  the 
majority,  as  defcribed  by  law,  fhall  be  confidered  as  a 
decree  and  the  will  of  the  nation*  Thofe  fenators  and 
minifters  who,  from  their  fhare  in  executive  power,  are 
accountable  to  the  republic,  cannot  have  an  adtivc  voice 
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In  the  diet,  but  may  be  prefcnt,  in  order  to  give  neceffa  

ry  explanations  to  the  ftates.  * 

Thefe  ordinary  legiflative  diets  fhall  have  their  unin- 
terrupted exiftence,  and  be  always  ready  to  meet ;  re- 
newable every  two  years.  The  length  of  fefTions  fhall 
be  determined  by  the  law  concerning  diets.  If  conven- 
ed out  of  ordinary  feifion  upon  fome  urgent  occafion,t 
they  fhall  only  deUberate  on  the  fubjeft  which  occafion- 
ed  fuch  a  call,  or  on  circumftances  which  may  arlfe  out 
of  it. 

No  law  or  ftatute  enafted  by  fuch  ordinary  diet  can 
be  altered  or  annulled  by  the  fame.  The  complement 
of  the  diet  fhall  be  compofed  of  the  number  of  perfons 
in  both  houfes  to  be  determined  hereafter. 

The  law  concerning  the  dietines  or  primary  eleftions, 
as  eftabliflied  by  the  prefent  diet,  fhall  be  regarded  as  a 
moft  effentlal  foundation  of  civil  liberty.  ^''•1 

The  maiority  of  votes  fhall  decide  every  thing,  and  ^ 

<y       J  ^  J  o'    ^  ^  rum  veto 

everywhere ;  therefore  we  abolifh,  and  utterly  annihi-  abolilhed* 
late,  liberum  veto,  all  forts  of  confederacies  and  confede- 
rate diets,  as  contrary  to  the  fplrit  of  the  prefent  con- 
ftitution,  as  Undermining  the  government,  and  as  being 
ruinous  to  fociety. 

Willing  to  prevent,  oii  one  hand,  violent  and  fre- 
quent changes  in  the  national  conftltution,  yet,  confider- 
ing  on  the  other,  the  neceffity  of  perfeAIng  it,  after 
experiencing  its  effefts  on  public  profperity,  we  deter- 
mine  the  period  of  every  25  years  for  an  extraordinary  ExtraordJ- 
conftitutional  diet,  to  be  held  purpofely  for  the  revifion  "^""^ 
and  fuch  alterations  of  the  conftltution  as  may  be  found  the'con{li5 
requifite  :  which  diet  fhall  be  circumfcribed  by  a  fepa-  tution. 
rate  law  hereafter, 

Vll.  The  moft  perfec^l:  government  cannot  exift  or 
laft  without  an  effeftual  executive  power.  The  happi- 
nefs  of  the  nation  depends  on  juft  laws,  but  the  good 
effefts  of  laws  flow  only  from  their  execution.  Ex- 
perience has  taught  us,  that  the  neglefting  this  efTen- 
tial  part  of  government  has  overwhelmed  Poland  with 
difafters. 

Having,  therefore,  fecured  to  the  free  Polifh  nation 
the  right  of  enadting  laws  for  themfelves,  the  fupreme 
infpcdtion  over  the  executive  power,  and  the  choice  of  131 
their  magiftrates,  we  entruft  to  the  king  and  his  coun-  Powers  of 
cil  the  higheft  power  of  executing  the  laws.  Thia'^^^'^'^^^jj 
council  fhall  be  called  Jlra%,  or  the  council  of  xnfpec- j^fpec. 
tion.  _  tion. 

The  duty  of  fuch  executive  power  fhall  be  to  watch 
over  the  laws,  and  to  fee  them  ftriftly  executed  accor- 
ding to  their  import,  even  by  the  means  of  public  force* 
fhould  it  be  .necefTary.  'All  departments  and  magiftra- 
cies  are  bound  to  obey  ltd  direftlons.  To  this  power 
we  leave  the  right  of  controling  fuch  as  are  refraftory, 
or  of  punlfhing  fuch  as  are  neghgent  in  the  execution 
of  their  refpe^tlve  offices. 

This  executive  powet^ cannot  affume  the  right  of  ma- 
king laws,  or  of  their  interpretation.  It  is  exprefsly 
forbidden  to  contraft  public  debts  ;  to  alter  the  repar- 
tition of  the  national  Income,  as  fixed  by  the  diet ;  to 
declare  war  ;  to  conclude  definitively  any  treaty,  or  any 
diplomatic  aft ;  it  .is  only  allowed  to  carry  on  negocla- 
tions  with  foreign  courts,  and  facilitate  temporary  oc- 
currences, always  with  reference  to  the  diet.  133 

The  crown  of  Poland  we  declare  to  be  eleftive  in  re-  Crown  c- 
gard  to  families,  and  it  Is  fettled  fo  for  ever.  kdive  ia 
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periodically  fubverting  g-overnmcnt,  aiid  being  defirous 
of  preventing  for  ever  all  foreign  influence,  as  well  as  of 
infurlng  to  every  citizen  a  perfcft  tranquillity,  v/e  have, 
from  prudent  motives,  refolved  to  adopt  hereditary  fuc- 
ceflion  to  our  throne  :  therefore  we  enatl  and  declare, 
that,  after  the  expiration  of  our  life,  according  to  the 
gracious  will  of  the  Almighty,  the  prefent  eleftor  of 
Saxony  fhall  reign  over  Poland,  and  in  his  perfon  fhall 
the  dynafty  of  future  kings  of  Poland  begin.  We  re- 
ferve  to  the  nation,  however,  the  right  of  eleAing  to 
the  throne  any  other  houfe  or  family,  after  the  extinc- 
tion of  the  firft. 

Every  king,  on  his  acceflion  to  the  throne,  fliall  take 
a  folemn  oath  to  God  and  the  nation,  to  fupport  the 
prefent  conftitution,  to  fulfil  the  pacta  conventa,  which 
vill  be  fettled  with  the  prefent  ele<?tor  of  Saxony,  as 
appointed  to  the  crown,  and  which  fhall  bind  him  in  the 
fame  manner  as  former  ones.  * 

The  king's  perfon  is  facrcd  and  inviolable  ;  as  no  adl 
can  proceed  immediately  from  him,  he  cannot  be  in  any 
manner  refponfible  to  the  nation  ;  he  is  not  an  abfolute 
monarch,  but  the  father  and  the  head  of  die  people  ;  his 
revenues,  as  fixed  by  the  paSa  conventa,  fliall  be  facred- 
ly  preferved.  All  public  afts,  the  afts  of  magiftracies, 
and  the  coin  of  the  kingdom,  fhall  bear  his  name. 

The  king,  who  ought  to  pofTefs  every  power  of  do- 
ing good,  fhall  have  the  right  of  pardoning  thofe  that 
are  condemned  to  death,  except  the  aimes  be  againft 
the  Hate.  In  time  of  war,  he  fhall  have  the  fupreme 
command  of  the  national  forces  :  he  may  appoint  the 
commanders  of  the  army,  however,  by  the  will  of  the 
flates.  It  fhall  be  his  province  to  patentee  officers  in 
the  army,  and  other  dignitaries,  confonant  to  the  regu- 
lations hereafter'to  be  expreffed,  to  appoint  bifhops, 
fenators,  and  miniflers,  as  members  of  the  executive 
power. 

The  king's  csuncll  of  infpeftion  is  to  confifl,  i .  Of 
the  primate,  as  the  head  of  the  clergy,  and  the  prefident 
of  the  commiflion  of  education,  or  the  firfl  bifhop  in 
ordine.  2.  Of  five  miniflers,  viz.  the  minifter  of  po- 
lice, minifler  of  juftice,  minifler  of  war,  minifter  of  fi- 
nances, and  minifter  for  the  foreign  affairs.  3.  Of  two 
lecretarles  to  keep  the  protocols,  one  for  the  council, 
another  for  the  foreign  department ;  both,  however, 
•without  decifive  vote.  The  hereditary  prince  coming 
of  age,  and  having  taken  the  oath  to  preferve  the  con- 
ftitution, may  afTiil  at  all  feffions  of  the  council,  but 
ftiall  have  no  vote  therein.  The  marfhal  of  the  diet, 
being  chofen  for  two  years,  has  alfo  a  right  to  fit  in 
this  council,  without  taking  any  fhare  in  its  refolves ; 
for  the  end  only  to  call  together  the  diet,  always  exift- 
ing,  in  the  following  cafe  :  fhould  he  deem,  from  the 
emergencies  hereunder  fpecified,  the  convocation  of  the 
diet  abfolutely  neceffary,  and  the  king  refufing  to  do  it, 
.  the  marfhal  is  bound  to  iffue  his  circular  letters  to  all  nim- 
cios  and  fenators,  adducing  real  motives  for  fuch  meet- 

The  cafes  d^mandmg  fuch  convocation  of  the  diet 
are  the  following  :  1.  In  a  prefling  necefEty  concerning 
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the  law  of  nations,  and  particularly  in  cafe  of  a  neigh-  Pi 
bouring  war.  2.  In  cafe  of  an  internal  commotion,  — 
menacing  with  the  revolution  of  the  countr)-^,  or  of  a 
coUIfion  between  magiflratures.  3.  In  an  evident  dan- 
ger of  general  famine.  4.  In  the  orphan  ftate  of  the 
country,  by  demife  of  the  king,  or  in  cafe  of  the  king's 
dangerous  illnefs.  All  the  refelutions  of  the  council 
of  infpeftion  are  to  be  examined  by  the  rules  above  men- 
tioned. The  king's  opinion,  after  that  of  every  mem- 
ber in  the  council  has  been  heard,  fhall  decifively  pre- 
vail. Every  refolution  of  this  council  fhall  be  ifTued 
under  the  king's  fignature,  counterfigned  by  one  of  the 
minifters  fitting  therein  ;  and  thus  figned,  fhaU  be  obey- 
ed by  all  executive  departments,  except  in  cafes  exprefs- 
ly  exempted  by  the  prefent  conftitution. 

Should  all  the  members  refufe  their  counterfign  to 
any  refolution,  the  king  is  obliged  to  forego  his  opi- 
nion ;  but  if  he  fhould  perfift  in  it,  the  marfhal  of  the 
diet  may  demand  the  convocation  of  the  diet  ;  and  i£ 
the  king  will  not,  the  marflial  himfelf  fhaU  fend  his  cir- 
cular letters  as  above.  Minifters  compofing  this  coun- 
cil cannot  be  employed  at  the  fame  time  in  any  other 
commifTion  or  department. 

If  it  fhould  happen  that  two  thirds  of  fecret  votes  in 
both  houfes  demand  the  changing  of  any  perfon,  either 
in  the  council,  or  any  executive  department,  the  king 
is  bound  to  nominate  another.  Willing  that  the  coun- 
cil of  infpeAIon  fhould  be  refponfible  to  the  nation  for 
their  aftions,  we  decree,  that  when  thefe  minifters  are 
denounced  and  accufed  before  the  diet  (by  the  fpecia! 
.^ommittee  appointed  for  examining  their  proceedings) 
of  any  tranfgreffion  of  pofitive  law,  they  are  anfwerablc 
with  their  perfons  and  fortunes.  Such  impeachments 
being  determined  by  a  fimple  majority  of  votes,  colleft- 
ed  jointly  from  both  houfes,  fhall  be  tried  immediately 
by  the  comltlal  tribunal,  where  the  accufed  are  to  re- 
ceive their  final  judgment  and  punifhment,  if  found  guil- 
ty ;  or  to  be  honourably  acquitted  on  fufficlent  proof 
of  innocence. 

In  order  to  form  a  neceffary  organization  of  the  ex-  ^-^^ 
ecutive  power,  we  eilablifh  hereby  Separate  commlflions, 
connefted  with  the  above  council,  and  fubjedted  to  obey  p^j* 
its  ordinations.  Thefe  commlflions  are,  i.  of  educa- 
tion ;  2.  of  police  ;  3.  of  war  ;  4.  of  treafury.  It  Is 
through  the  medium  of  thefe  four  departments  that  all 
the  particular  orderly  commifTions  (d),  as  eftabllfhed  by 
the  prefent  diet,  in  every  palatinate  and  diftrlft,  fhall 
depend  on,  and  receive  all  orders  from,  the  council 
of  infpeftion,  in  their  refpeflive  duties  and  occur- 
rences. 

The  eighth  article  regulates  the  adminiftration  of  jufl-  AJ.n 
ice,  beginning  with  a  very  fenfible  declaration,  that  the  [''"at 
judicial  power  is  incompatible  with  the  legiflative,  and^"^'' 
that  it  cannot  be  admlnlftered  by  the  king.  It  there^ 
fgre  conftitutes  primary  courts  of  juftice  for  each  pala- 
tinate or  diftrift,  compofed  of  judges  chofen  at  the  die- 
tine  ;  and  appoints  higher  tribunals,  eredted  one  in  each 
of  the  three  provinces  into  which  the  kingdom  is  di- 
vided, with  which  appeals  may  be  lodged  from  the  pri- 
mary 


(d)  Orderly  commlflions  are  newly  inftituted  ;  each  palatinate  and  diftrldt  choofes  a  certain  number  of  commif. 
faries  ;  their  office  lafts  two  years  ;  their  principal  duty  is  to  maintain  police  and  good  order  in  their  diftridt ;  to 
put  into  execution  decrees  and  regulations  of  fupreme  departments  ;  to  colleft  taxes  ;  to  keep  cafh  ;  to  make  fuch 
payments  as  affigned  by  the  commiffion  of  finances  ;  to  proted  citizens  from  the  military  oppreiEon  ;  to  fui-uifh 
recruits,  befides  many  other  duties  of  internal  management. 
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maf f  courts-  It  appoints  iikewife  for  tKe  tnal  pcr- 
fons  accufed  of  crimes  againtt  the  (late,  one  fupreme  ge- 
neral tribunal  for  all  claffes,  called  a  comitia/  tribunal 
or  court,  compofed  of  perfons  ciiofen  at  the  opening 
of  every  diet.  The  ninth  article  provides  a  regency 
during  the  king's  minority,  in  cafe  of  his  fettled  alie- 
nation of  reafon,  or  upon  the  emergency  v>{  his  being 
made  a  prifoner  of  war.  This  regency  was  to  be  com- 
pofed of  the  council  of  infpe<Jiion,  with  the  r^ueen  at 
their  head,  or,  in  her  abfence,  the  primate  of  the  king- 
dom. The  tenth  article  enjoins,  that  the  education  of 
the  king's  fons  fliall  be  entrulled  to  the  king  with  the 
"council,  and  a  tutor  appointed  by  the  ftates  ;  and  the 
eleventh  regulates  the  army  jn  fuch  a  manner,  as  to 
prevent  it  from  being  employed  to  overturn  the  confti- 
tution. 

The  regidation  of  the  dietines  contains  nothing  that 
can  be  interelling  to  a  Britifla  I'eader,  except  what  re- 
lates to  the  eleftion  and  duties  of  nuncios  or  rcprefen- 
tatives  to  the  general  diet.  And  here  it  is  enafted, 
that  perfons  having  a  right  to  vote  are  all  nobles  of  the 
equeilrian  order ;  i.e.  i.  All  hereditary  proprietors  of 
landed  property,  or  pofleffed  of  eftates  by  adjudication 
for  a  dtbt,  paying  territorial  tax  to  government:  fons 
alfo  of  fuch  proprietors  during  the  life  of  their  paients, 
before  the  cx-divif  )n  of  patrimony.  2.  Brothers  inhe- 
riting eilates  before  they  have  fliared  their  fucceffiom 
5.  AH  mortgages  who  pay  100  florins  (50  fhiUings)  of 
territorial  tax  per  year  from  their  poffefGons.  4.  All 
life-holders  of  lands  paying  territorial  tax  to  the  fame 
amount.  5.  All  nobles  in  the  army  polTelTed  of  fuch 
qualifying  eftates  have  a  vote  in  their  refpeftive  diftrifts 
in  time  of  peace,  and  properly  furloughed  by  their 
commanders.  6.  Legal  poffeffion  is  underftood  to  be 
qualifying  when  it  has  been  formerly  acquiied  and  actu- 
ally enjoyed  for  twelve  calendar  months  previoufly. 

Perfons  who  have  no  right  to  vote  are,  i.  Thofe  of 
the  equeilrian  order  that  are  not  aftually  poffefTed  of  a 
property,  as  defcribed  in  the  foregoing  article.  2.  Such 
as  hold  royal,  ecclefiaftical,  or  noble  lands,  even  with 
right  of  inheritance,  but  on  condition  of  fome  duty  or 
payment  to  their  principals,  confequently  dependent 
thereon.  3.  Gentry  pofleffing  eftates  on  feudal  tenure, 
called  ordynackie,  as  being  bound  to  certain  perfonal  fer- 
vice  thereby.  4.  AH. renters  of  eftates  that  have  no  other 
qualifying  property.  5,  Thofe  that  have  not  accompliftied 
1 8  years  of  age.  6.  Crlmine  notati,  and  thofe  that  are 
VHider  a  decree  paiTed  in  default,  even  in  the  firft  inilance, 
for  having  difobeyed  any  judicial  court. 

Every  ;perlbn  of  the  equeftrian  order  that  pays  terri- 
id  torial  tax  to  government  for  his  freehold,  let  it  be  ever 
fo  fmall,  is  eligible  to  all  elective  offices  in  his  refpedlive 
difl^ria. 

Gentlmen  aftually  ferving  in  the  aitny,  even  poffefTed 
•of  landed  hereditary  eftate,  ^nuft  have  ferved  fix  com- 
plete years  before  they  are  eligible  to  the  office  of  a 
nuncio  only.  But  this  condition  is  difpenfed  with  in 
favour  of  thofe  that  have  filled  before  fome  public 
fuiwftion. 

Whoever  is  not  perfonaliy  prefent  at  the  dietine ; 
w  hoever  has  not  completed  23  years  of  age  ;  whoever 
has  not  been  in  any  public  function,  nor  pafied  the 
biennial  office  of  a  commiffary  in  the  orderly  commifuon  ; 
thofe  that  are  not  exempted  by  law  from  obhgations  of 
/carta  UUatus^  whicJi  fubje<9.s  all  newly ;nobilitated  per- 
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fons  to  certain  civil  reftriclions  until  the  next  generation  ; 

and,  laflly,  all  thofe  againft  whom  may  be  objefted  a  ^'  *    '  • 

decree  in  contumaciam  in  a  civil  caufe  J  are  not  eligible. 

During  the  bufinefs  of  ekftion,  the  prefident  who 
opened  the  meeting,  with  the  reft  of  the  committee, 
extept  thofe  who  are  affeffors,  {hall  prepare  inftruftions 
for  procedure ;  and  in  regard  to  the  propoiitions  fent 
by  the  king  and  the  council  of  infpeftion,  thefe  in- 
ftruftions  Ifiall  be  worded  thus :  "  Our  nuncios  fliaUlnfiru(ft;on» 
vote  ajirmati've  to  the  article or,  "  Our  nuncios*';' ^''^  "un- 
fhall  vote  negative  to  the  article  A^,"  in  cafe  it  is  found 
contrary  to  the  opinion  of  the  dietine  :  and  Ihould  any 
amendment  or  addition  be  deemed  neceffary  and  agreed 
on,  it  may  be  inferted  in  the  inftruAions  at  the  end  of 
the  relative  propolition. 

At  the  meeting  of  the  dietines,  after  the  diet  has 
fat,  the  nuncios  are  boivnd  to  appear  before  their 
Conftituents,  and  to  bring  their  report  of  the  whole 
proceedings  of  that  aflembly  5  lirft,  fefpe6ling  the  a6ls  Who  ar* 
of  legiflature  ;  next,  with  refpeil  to  the  particular  pro-account- 
jedls  of  their  palatinate  6r  diftridl  recommended  to  them  *^eir'c<Jn* 
by  the  inftruclionsi  lUtuents. 

It  is  at  thefe  dietines  that  nuncios,  after  they  have 
rendered  to  their  conftituents  a  clear  account  of  their 
proceedings  and  of  the  diet,  may  be  either  confirmed 
or  changed,  and  new  ones  elected  in  their  ftead  tiU  the 
general  election  for  the  following  ordinaiy  diet. 

New  nuncios  are  chofen,  i.  In  the  room  of  the  de- 
ccafed.  2.  In  the  room  of  thofe  that  are  become  fena- 
tors  or  minifters  of  ftate.    3.  In  cafe  of  refignatiom 

4.  In  the  room  of  fuch  as  are  difqualified  by  the  dieb. 

5.  When  any  of  the  affembly  defires  a  new  eledlion,  to 
fubftitute  another  nuncio  in  the  room  of  one  exprefsly 
pointed  out ;  which  requeft  muft  be  made  in  writing, 
ligned  by  1 2  members  befidesj  and  be  dehvered  to  the 
marftial  of  the  dietine.  In  this  laft  cafe,  the  marfhal  is 
to  read  the  name  of  the  nuncio  objefted  to,  and  to  make 
tlie  following  propofition :  "  Shall  the  nuncio  N  be 
confirmed  in  his  function  ?  or,  Shall  there  be»a  new  elec- 
tion mftde  in  his  ftead  ?"  The  opinion  of  the  meeting 
being  taken  by  a  divifion,  the  majority  ftiall  decide  the 
queftion,  and  be  declared  by  the  m^fhal.  If  the  ma- 
jority approves  the  conduit  of  the  nuncio,  the  mai^fiial 
and  the  affeflbrs  fhall  certify  this  confirmation  on  the 
diploma  ;  and  in  Cafe  of  difapprobation,  the  marfhal 
lhall  declare  the  vacanGy>  and  begin  the  form  of  a  ntw 
eledlion. 

Such  are  the  outlines  of  the  Polifll  conftitution  efta-Th!s  con- 
bhfhed  by  the  king  and  the  confederates  in  1791.  Itftiiution, 
will  not  bear  a  comparifon  with  that  under  which  Bri- '^'^"1*8^ 
tons  have  the  happinefs  to  live  :  but  it  is  furely  infinite- fif'"','^  ^  ■  ' 

1     r         •  1     ^         1        r-  r  i  •  i     '^"^  formefj 

ly  lupenor  to  that  motley  xorm  ot  government  whJcn,protefted 
for  a  century^  paft,  has  rendered  Poland  a  perpetual  againft  by 
fcene  of  war,  tumult,  tyranny,  and  rebellion;    Many  of  ^"'"^  cor- 
the  corrupt  nobles,  however,  perceiving  that  it  would  "^"^^  "'^'^^^^ 
curb  their  ambition,  deprive  them  of  the  ba/e.  means 
which  they  had  long  enjoyed  of  gratifying  their  avarice 
by  fetting  the  crown  to  falcj  and  render  it  impoflible 
for  them  to  continue  with  impunity  their  tyrannical  op- 
preffion  of  the  jpeafants-,  protefted  againft  it,  andiwitli- 
drew  from  xht  confederates.    This  was  nothing  mor* 
than  what  might  have  been  expefted,  or  than  what  the 
king  and  his  friends  undoubtedly  did  expeft.    But  the 
malcontents  were  not  fatisfied  with  a  ilmple  proteft  ; 
they  preferred  their  complaints  to  the  einprefs  of  Ruf- 
P  p  3  fiaj 
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all  occafions,  and  on  the  flighted   courage  of  the  new  and  haftUy  embodied  foldiers  corre 
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ready  on 

to  invade  Poland,  poured  her  armies  into  the 
and  furrounding  the  king  and  the  diet  with 
ferocious  foldiers,  compelled  them,  by  the  moll  furious 
and  indecent  menaces,  to  undo  their  glorious  labour  of 
love,  and  to  reftore  the  conftitution  as  fettled  after  the 
partition  treaty. 

Of  the  progrefs  of  the  Ruffians  in  this  work  of  dark- 
nefs,  our  readers  will  be  pleafed  with  the  following 
manly  and  indignant  narrative,  taken  from  a  periodical 
work  *  of  acknowledged  merit. 

It  was  on  the  21ft  of  April  1792,  that  the  diet 
received  the  firft  notificatitjn  from  the  king,  of  the  in- 
imical and  unjuft.  intentions  of  Ruffia.  He  informed 
them  that,  without  the  fhadow  of  pretence,  this  avow- 
ed enemy  of  the  rights  of  mankind  had  determined  to 
invade  the  territory  of  the  republic  with  an  army  of 
60,000  men.  This  formidable  banditti,  commanded 
by  generals  Soltikow,  Michelfon,  and  Kofakowlki,  was 
afterwards  to  be  fupported  by  a  corps  of  20,000,  and 
by  the  troops  then  afting  in  Moldavia,  amounting  to 
70,000.  The  king,  however,  profelTed  that  he  was 
not  difcouraged,  and  declared  his  readinefs  to  put  him- 
felf  at  the  head  of  the  national  troops,  and  to  termi- 
nate his  exlftence  in  a  glorious  conteli  foi*  the  liberties 
of  his  country.  Th.en,  and  not  before,  the  diet  de- 
creed the  organifation  of  the  anny,  and  its  augmenta- 
tion to  1 00,000.  The  king  and  the  council  of  infpec- 
tion  were  invefted  with  unlimited  authority  in  evexy 
thing  tliat  regarded  the  defence  of  the  kingdom.  Ma- 
gazines were  ordered  to  be  conftrufted  when  it  was 
too  late,  and  quarters  to  be  provided  for  the  army. 

"  The  diet  and  the  nation  rofe  as  one  man  to  main- 
tain their  independence.  All  private  animofities  were 
obliterated,  all  private  interefts  were  facrificed ;  the 
greateft  encouragements  were  held  forth  to  volunteers 
to  enroll  themfelves  under  the  national  ftandard,  and  it 
was  unanlmouily  decreed  by  the  diet,  that  all  private 
lofles  fhould  be  compenfated  out  of  the  public  treafury. 

**  On  the  J  8th  of  May,  the  Ruffian  ambaffador  deli- 
vered a  declaration,  which  was  worthy  of  fuch  a  caufe^ 
It  was  a  tiffiie  of  falfehood  and  hypocrify.  It  alTerted, 
that  this  wanton  invafion,  which  was  evidently  againft 
the  fenfe  of  almoft  every  individual  Polander,  was  meant 
entirely  for  the  good  of  the  republic.  It  cenfured  the 
precipitancy  with  which  the  new  conftitution  was  adopt- 
ed, and  afcribed  the  ready  confent  of  the  diet  to  the 
inflwence  of  the  Warfaw  mob.  It  reprefented  the  con- 
ftitution as  a  violation  of  the  principles  on  which  the 
Polifh  republic  was  founded — complained  of  the  licen- 
tioufnefs  with  which  the  facred  name  of  the  emprejs  was 
treated  in  fome  fpeeches  of  the  members ;  and  con- 
cluded by  profeffing,  that  on  thefe  accounts,  and  in  ber 
half  of  the  emigrant  Poles,  her  imperial  majefty  had 
ordered  her  troops  to  enter  the  territories  of  the  re- 
public. 

At  the  moment  this  declaration  was  delivered  to  the 
diet,  the  Ruffian  troops,  accompanied  by  Counts  Po- 
tocki,  Rzewufki,  Branicki,  and  a  few  PoHlh  apoftates, 
appeared  upon  the  frontiers,  and  entered  the  territories  of 
the  repubhc  in  feveral  columns,  before  the  clofe  of  the 
month.  The  fpirit  manifefted  by  the  nobility  was  truly 
honourable.  Some  of  them  delivered  in  their  plate  to  the 
mint.  Prince  Radzvil  engaged  voluntarily  to  furniffi 
lo^ooQ  ftand  of  ^m^jand  another  a  traia  of  artillery.  The 


fponded  with  the  patriotifro  of  their  nobles.  Prince  Po« 
niatowflii,  nephew  to  the  king, was  appointed  commander 
in  chief;  and  though  his  force  was  greatly  inferior  to  the 
enemy*  it  muft  be  confeffed  that  he  made  a  noble  ftand. 
On  the  24th  of  May,  the  enemy's  Coffacks  were  re- 
pulfed,  and  purfued  by  the  patroles  of  the  republic 
to  the  very  entrenchments.  On  the  26th,  about  one 
o'clock,  the  piquets  of  the  republic  difcovered  a  large 
body  of  Don  Coflacks  approaching  the  outpofts;  and 
9  fquadron  of  cavalry,  commanded  by  Lieutenant  Kwaf- 
niewfki,  fupported  by  Lieutenant  Goiejowfki  with  two 
fquadrons  more,  in  all  about  300,  marched  out  to 
meet  them.  They  attacked  the  Coffacks  with  fuccefs, 
but  purfued  them  with  more  valour  than  prudence  to 
the  fide  of  a  wood,  where  they  found  themfelves  drawn 
into  an  ambufcade,  and  furrounded  by  2000  horfe,  two 
battalions  of  chaffeurs,  and  fix  pieces  of  cannon.  The 
intrepid  Poles  bravely  fought  their  way  through  the 
Ruffian  line,  and  killed  upwards  of  200  of  the  enemy. 
The  Poles  in  this  engagement  loft  1 00  men  and  two 
officers ;  one  of  whom,  Lieutenant  Kwafniewflci,  was 
wounded  and  made  prifoner..  The  remainder  of  the 
detachment  reached  their  quarters  in  fafety;. 

*'  Perhaps  the  hiftory  of  man  can  fcarcely  furnifh  and 
inftance  of  perfidy,  nneannefs,  and  duplicity,  equal  to^^ 
that  which  was  manifefted  by  Pruffia  on  this  occafion. 
By  the  treaty  of  defenfive  alhance,  folemnly  contraft- 
ed  between  the  republic  of  Poland  and  the  king  of  Pruf- 
fia, and  ratified  on  the  23d  of  April  1790,  it  is  ex- 
prefsly  ftipulated,  *  That  the  contradling  parties  {hall 
do  all  in  their  pewer  to  guarantee  and  preferve  to  each 
other  reciprocally  the  whole  of  the  territories  which 
they  refpedtively  poffefs ;  That,  in  cafe  of  menace  or 
invafion  from  any  foreign,  power,  they  (hall  affift  each 
other  with  their  -whole  force^  if  neceffary  :' — and  by 
the  fixth  article,  it  is  further  ftipulated,  '  that  if  any 
foreign  power  whatever  ftiall  prefume  to  interfere  in 
the  internal  affairs  of  Poland,  his  Pruffian  majefty  lhall 
confider  this  as  a  cafe  falling  within  the  meaning  of  the 
alliance,  and  fhaU  affiil  the  republic  according  to  the 
tenor  of  the  fourth  article,**  that  is,  with  hitw^o/e 
force.    What  then  is  the  pretext  for  abandoning  this 
treaty  ?  It  is,  that  the  emprefs  of  Rujfia  has  fboivn  a  dc 
ctded  oppofition  to  the  order  of  things,  efiahlijhed  in  Poland 
on  the  third  of  May  I79l^  and  is  provoked  by  Poland 
prefuming  to  put  herfelf  into  a  poflure  to  defend  it. — It  is 
known,  however,  by  the  raoft  authentic  documents,  that 
nothing  was  effefted  on  the  third  of  May  1791,  to 
which  Pruffia  had  not  previoufly  affented,  and  which- 
(he  did  not  afterwards  fanftion ;  and  that  Pruffia,  acf 
cording  to  the  affertion  of  her  own  king,  did  not  inti- 
mate a  fingle  doubt  refpefting  the  revolution  till  one 
month  (and  according  to  the  Pruffian  minifter  tiU  fix 
months)  after  it  had  taken  place  ;  in  (hort,  to  ufe  th« 
monarch's  own  words  as  fully  explanatory  of  his  double 
poHtics,  "  not  till  the  general  tranquillity  of  Europe  per- 
mitted him  to  explain  himfelf.,"  Inftead,  therefore, 

of  affifting  Poland,  Pruffia  infultingly  recommended  to 
Poland  to  retrace  her  fteps;  in  which  cafe,  fhe  faid  that 
ihe  would  be  ready  to  attempt  an  accommodation  in  her  fa- 
vour. This  attempt  was  never  made,  and  probably  never 
intended  ;  for  the  emprefs  purfued  her  meafures. 

The  duchy  of  Lithuania  was  the  great  fcene  of  a<ftion.i 
in  the  beginning  of  the  war }.  but  the  Ruffians  had  made 
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little  progrefs  before  the  middle  of  the  month  of  June. 
On  the  loth  of  that  month,  General  Judycki,  who  com- 
manded a  detachment  of  the  PoHlh  troops,  between 
Mire  and  Swierzna,  was  attacked  by  the  Ruflians;  but, 
after  a  combat  of  fome  hours,  he  obliged  them  to  re- 
tire with  the  lofs  of  500  men  dead  on  the  field. — The 
general  was  defirous  of  profiting  by  this  advantage,  by 
purfuing  the  enemy,  but  was  prevented  by  a  moil  vio- 
lent fall  of  rain.  On  the  fucceeding  day,  the  Ruffians 
rallied  again  to  the  attack  ;  and  it  then  too  fatally  ap- 
peared, that  the  Poles  were  too  young  and  undifciplined 
to  contend  with  an  inferior  force  againft  experienced 
troops  and  able  generals.  By  a  mafterly  manoeuvre, 
the  Ruffians  contrived  to  furround  their  antagonills, 
at  a  moment  when  the  Polifh  general  fuppofed  that  he 
bad  obliged  the  enemy  to  retreat ;  and  though  the  field 
■was  contefted  with  the  utmoft  valour  by  the  troops  of 
the  republic,  they  were  at  length  compelled  to  give 
way,  and  to  retire  towards  Niefwiefz. 

On  the  14th  another  engagement  took  place  near 
Lubar,  on  the  banks  of  the  river  Sluez,  between  a  de- 
tachment of  the  Ruffian  grand  army  and  a  party  of 
Polifh  cavalry,  difpatched  by  Prince  Jofeph  Poniatow- 
flci,  to  intercept  the  enemy.  The  patriotic  bravery  of 
the  Poles  was  viftorious  in  this  contefl: ;  but  upon  re- 
connoitering  the  force  of  the  enemy,  the  prince  found 
himfelf  incapable  of  making  a  fuccefsful  fland  againft. 
fuch  fuperior  numbers.  He  therefore  gave  orders  to 
ftrike  the  camp  at  Lubar,  and  commenced  a  precipi- 
tate retreat.  i)urtng  their  march,  the  Polifh  rear  was 
haraffed  by  a  body  of  4000  Ruffians,  till  arriving  at 
Borufkowee,  the  wooden  bridge  unfortunately  gave 
way,  under  the  weight  of  the  cavalry.  The  enemy, 
in  the  mean  time,  brought  their  artillery  to  play  upon 
the  rear  of  the  fugitives,  who  Ibfl  upwards  of  250 
men.  The  Polifh  army  next  direfted  its  courfe  toward 
Zielime,  where  meeting,  ©n  the  17th,  with  a  reinforce- 
ment from  Zaflow,  it  halted  to  give  battle  to  the  ene- 
my. The  Ruffians  were  upwards  of  17,000  flrong, 
with  24  pieces  of  cannon^  and  the  force  of  the  repub- 
lic much  inferior.  After  a  furious  contefl  from  feven 
in  the  morning  till  five  in  the  afternoon,  the  Ruffians 
were  at  length  obliged  to  retreat,  and  leave  the  field 
of  battle  in  pofTeffion  of  the  patriots.  The  Ruffians 
were  computed  to  have  lofl  4000  men  in  this  engage- 
ment, and  the  Poles  about  1 100. 

Notwithftandlng  thefe  exertions,  the  Poles  were  ob- 
liged gradually  to  retire  before  tlieir  numerous  and  dif- 
eiplined  enemies.  Niefwez,  Wilnaj  Minfk,  and  feveral 
©ther  places  of  lefs  confequence,  fell  into  their  hands 
one  after  another.  On  a  truce  being  propofed  to  the 
Ruffian  general  Kochowfki,  the  propofal  was  haughtily 
rejefted ;  while  the  defertion  of  vice  brigadier  Rud- 
nicki  and  fome  others,  who  preferred  difhonour  to  per- 
fonal  danger,  proclaimed  a  tottering  caufci  The  pro- 
grefs  of  the  armies  of  Catharine  was  marked  with  de- 
vaflation  and  cruelty,  while,  fuch  was  the  averfion  of 
the  people  both  to  the  caufe  and  the  manner  of  con- 
ducing it,  that,  as  they  approached,  the  country  all 
around  became  a  wildemefs,  and  fcarcely  a  human  be- 
ing was  to  be  feen. 

In  the  mean  time,  a  feries  of  little  defeats,  to  which 
the  inexperience  of  the  commanders,  and  the  intempe- 
rate valour  of  new  raifed  troops,  appear  to  have  greatly 
coutributed^  ferved  at  onge  to  di^'efs  and  to  difpirit 
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thefe  defenders  of  their  country.  Prince  Poniatow/IcI 
continued  to  retreat,  and  on  the  1 7th  of  July,  his  rear 
being  attacked  by  a  very  fuperior  force,  it  fuffered  a 
confiderable  lofs,  though  the  flcill  and  courage  of  Ge- 
neral Kofciufko  enabled  him  to  make  a  mofl  refpec- 
table  defence.  On  the  i8th,  a  general  engagement 
took  place  between  the  two  armies.  The  Ruffian  line 
extended  oppofite  Dubienka,  along  the  river  Bog,  as 
far  as  Opalin.  The  principal  column,  confifling  of 
14,000  men,  was  chiefly  directed  againfl  the  divifion 
of  (Jeneral  Kofciuflco,  which  confifted  of  5000  men 
only.  After  a  mofl  vigorous  refiflance,  in  which  the 
Ruffians  lofl  upwards  of  4000  men,  and  the  troops  of 
the  republic  only  fome  hundreds,  the  latter  was  com- 
pelled to  give  way  before  the  fuperior  numbers  of  the 
enemy,  and  to  retire  further  into  the  country. 

This  unequal  contefl  wus  at  lafl  prematurely  termi-Thc  king 
nated.  The  king,  whofe  benevolent  intentions  were,  P^P°^'^ 
perhaps,  overpowered  by  his  mental  imbecillity-,  and 
whofe  age  and  infinnities,  probably,  rendered  him  un- 
equal to  the  difficulties  and  dangers  which  mufl  attend 
a  protrafted  war,  inflead  of  putting  himfelf,  according 
to  his  firfl  refolve,  at  the  head  of  his  army,  determined,' 
at  once,  to  furrender  at  difcretion.  On  the  23d  of 
July,  he  fummoned  a  council  of  all  the  deputies  at 
that  moment  in  Warfaw.  He  laid  before  them  the  lafl 
difpatches  from  the  emprefs,  which  infifled  upon  total 
and  unreferved  fubmiffion.  He  pointed  out  the  dan- 
ger of  a  difmemberment  of  the  republic,  fhould  they 
delay  to  throw  themfelves  upon  the  clemency  of  the 
emprefs,  and  to  intreat  her  protedlion.  He  mention- 
ed the  fatal  union  of  Auflria  and  Pruffia  with  Ruffia 
and  the  difgraceful  fupinenefs  manifeflcd  by  every  other 
court  in  Europe. 

Four  citizens,  the  intrepid  and  patriotic  Malachow- 
flii,  the  princes  Sapieha,  Radzvil,  and  Soltan,  vehement- 
ly proteited  againfl  thefe  daflardly  proceedings;  and  the 
following  evening  a  company  of  gentlemen  from  the^ 
different  provinces  affembled  for  the  fame  purpofe. 
The  affembly  waited  immediately  on  thefe  four  diftin* 
guifhed  patriots,  and  returned' them  their  acknowledge- 
ments for  the  fpirit  and  firmnefs  with  which  they  had 
refilled  tlie  ufurpations  of  defpotifm.  The  fubmiffiont 
of  the  king  to  the  defigns  of  Ruffia  was  no  fooner 
made  known,  than  Poland  was  bereft  of  all  her  befl 
asnd  mofl  refpedlable  citizens^  Mcdachowfki  as  mar- 
fhal  of  the  diet,  and  Prince  Sapieha  grand  marfhid  oP 
Ijithuania,  entered  flrong  protefts  on  the  journals  of  the 
diet  againfl  thefe  hoftile  proceedings,  and  declared  fo- 
lemnly  that  the  diet  legally  affembled  in  1788  was  not 
diffolved; 

On  the  fecond  of  Augufl  a  confederation  was  form- Gonfedera* 
ed  at  Warfaw,  of  which  the  grand  .apoflate,  Potocki,*'""  at 
was  chofen  Marfhall.    The  a6ls  of  this  confederation^^*^'^^  °' 
were  evidently  the  defpotic  di£lates,of  Ruffia,  and  were j^unj^  re- 
calculated only  to  reflorc  the  ancient  abufes,  and  to  ;>  ores  the 
place  the  countiy  under  the  aggravated  oppreffion  of  af<*'n'er  con* 
loreignyoke.  iUtutioR. 

It  ia  remarkable,  that  at  the  very  moment  when  Po- 
land was  funendering  its  liberties  to  its  defpotic  inva- 
ders, the  generous  fympathy  of  Great  Britain  was  evin- 
ced by  a  liberal  fubfcription,  fupported  by  ^11  the  mofl' 
refpe dable  charafters  in  the  nation,  of  every  party  and*"- 
of  every  feft,  for  the  purpofe  of  affifling  the  king  and' 
the  republic  to  maiaUitt  their  independence.  Thought 
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the  benevolent  defign  waa  fmftrated,  tlic  faft  remains 
on  record  as  a  noble  teftimony- of  the  fpirit  of  Britons 
in  the  caufe  of  freedom,  of  the  indrgnat ion  which  tills 
every  Britifti  heart  at  the  commiffion  of  injuftlce,  and 
of  the  liberality  with  which  they  are  difpofed  to  affift 
thofe  who  fuffer  from  the  oppreffion  of  tyrants. 

Not  fatisfied  with  reftoring  the  old  wretched  confti- 
tution,  the  emprefs  of  RulEa  feized  upon  part  of  the 
territory  which,  at.  the  laft  partition,  flie  and  her  coad- 
jutors had  left  to  the  repubHc  ;  and  her  ambalTador  en- 
tering  into  tlie  diet  with  a  crowd  of  armed  ruffians,  com- 
pelled the  king  and  that  affembly  to  grant  the  form  of 
legaHty  to  her  ufurpations.    The  nation,  however,  did 
not  fubmit.    General  Kofciullco  kept  together  a  few 
retainers,  whom  he  was  foon  enabled  to  augment  to  the 
number  of  an  army  ;  and  feizing  on  the  perfon  of  the 
king,  he  has  ever  fmce  waged  againil  Ruffia  a  war,  of 
which,  it  mutt  beconfcffed,  the  objetl  is  doubtful.  His 
enemies  accufe  him  of  cherifhing  in  the  republic  the 
principles  of  the  French  Jacobins  ;  and  fome  late  occur- 
rences  give  a  countenance  to  the  accufation.    Yet  it  is 
known  he  protefted  at  firll  that  his  aim  reached  no  far- 
ther than  to  reilore  the  conftitution  of  1791;  and  if 
public  report  may  be  credited,  an  infurreftion  has  lately 
taken  place  in  Great  Poland,  or  South  Pruffia,  in  fa- 
vour of  that  conftitution.   If  other  Poles  have  been  dri- 
ven to  democraty,  they  have  only,  with  the  common 
weaknefs  of  human  nature,  run  from  one  extreme  to 
another  ;  and  in  flying  from  the  tyranny  of  their  inva- 
ders, have  fallen  into  the  horrors  of  anarchy.  That 
Kofciuflco  will   fucceed   againft   the   powei^ul  em- 
pire of  Ruflia,  there  is  not  the  fmalleft  probability ; 
and  if  there  were,  the  court  of  Berlin,  to  complete 
its  charafter,  has  withdrawn  from  the  tnoft  honourable 
alliance  in  which  it  was  ever  engaged,  and  feems  to 
have  employed  the  fubfidy  which  it  received  from  Great 
Britain  for  tlw  maintenance  of  that  alliance,  to  co-ope- 
late  with  the  emprefs  ia  annihilating  the  kingdom  and 
republic  of  Poland.    What  will  be  the  ultimate  fate  of 
that  unhappy  country,  and  its  amiable  fovereign,  it  is 
impoffible  to  fay ;  but  appearances  at  prefent  indicate  a 
divifion  of  the  whole  territory  among  the  three  -hoftile 
powers  who  formerly  robbed  it  of  fome  of  its  moft  va- 
luable provinces  ;  and  w^hen  that  divifion  is  made,  the 
virtuous  Staniflaus  may  be  removed  to  a  better  world 
by  the  dagger,  by  the  bowl,  by  the^ripeof  a  giant,  or 
by  a  red-hot  fpit  ! 

The  air  of  this  kingdom  is  cold  in  the  north,  but 
temperate  in  the  other  parts  both  in  fummer  and  win- 
ter, and  the  weather  in  botk  more  fettled  than  in  many 
other  countries.  The  face  of  the  country  is  for  the 
moft  part  level,  and  the  hills  are  but  few.  The  Cra- 
pack  or  .Carpathian  mountains  feparate  it  from  Hungary 
on  thefowth.  The  foil  is  very  fruitful  both  in  corn  and 
pafturage, .  hemp  and  flax.  Such  is  the  hixuriance  of 
the  paiiures  in  Podolia,  that  it  is  faid  one  can  hanily 
fee  the,  cattle  that  are  grazing  in  the  meadows.  Vaft 
,  quantities  of  corn  are  yearly  fent  down  the  Viftula  to 
l)antzic,  from  all  parts  of  Poland,  and  bought  up  chief- 
ly by  the  Dutch.  The  eaftern  part  of  the  country 
is  full  of  woods,  forefts,  lakes,  marfhesj  and  rivers  ; 
:of  the  laft  of  which,  the  moft  conliderable  in  Poland 
are,  the  Viftula,  Nieper,  Niefter,  Duna,  Bog,  Warta,. 
and  Memel.  The  metals  found  in  this  country  are 
iron  and  lead,  with  fome  tin,  gold,  and  filvcr  ;  but 
tliere  arc  no  mines  of  the  two  laft  wrought  at  pre- 
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feat.  The  other  produAs  of  Poland  arc  moft  forts  of 
precious  ftones,  ochre  of  all  kinds,  fine  rock-cry ftal ; 
MufcoVy  glafis,  talc,  alum,  faltpetre,  amber,  pitcoal, 
quickfilver,  fpar,  fal-gera,  lapis  calaminaris,  and  vitriol. 
In  Leffer  Poland  are  falt-mines,  which  are  the  chief 
riches  of  the  country,  and  bring  moft  money  into  the 
exchequer.  In  the  woods,  which  confift  xnoftly  of  oali, 
beech,  pine,  ^  and  fir-trees,  befides  the  more  common 
wild  beafts,  are  elks,  wild  aftes,  wild  oxen  or  uri,  lynxes, 
wild  horfes,  wild  flieep  with  one  horn,  bifons,  hyaenas, 
wild  goats,  and  buffaloes.  In  the  mtadows.and  fenny 
ground  is  gathered  a  kind  of  manna  ;  and  the  J(.ermes. 
berries  produced  in  this  country  are  ufed  both  in  dying 
and  medicine. 

The  inhabitants  confift  of  nobles,  citizens,  and  pea-DJfrl?e''nt 
fants.  The  firft  poffefs  great  privileges,  which  thev  en-d'iffcs  oif 
joy  partly  by  the  indulgence  of  their  kings,  Mid  partly 
by  ancient  cuftom  and  prefcription.  Some  of  them 
have  the  title  of  prince,  county  or  baron  ;  but  no  fupe- 
riority  or  pre-eminence  on  that  account  over  the  reft, 
which  is  only  to  be  obtained  by  fome.public  poft  or 
dignity.  'I'hey  have  the  power  of  hfe  and  death  over 
their  vaffals ;  pay  no  taxes;  are  fubje£l  to  none  but 
the  king;  have  a  right  to  all  mines  and  falt-works  on 
thtir  eitates ;  to  all  of&ces  and  employments,  civil,  mi- 
litary, and  ecclefiaftic ;  cannot  be  cited  or  tried  ©ut 
of  the  kingdom  ;  may  choofe  whom  they  will  for  their 
king,  and  lay  him  under  what  reftraints  they  pleafe  by 
the  Padla  Conventa  ;  and  none  but  they  and  the  burgh- 
ers of  fome  particular  towns  can  put  chafe  lands.  Ia 
fhort,  they  are  almolt  entirely  independent,  enjoying 
many  other  privileges  and  prerogatives  befides  thofe  we 
have  fpecilied  ;  but  if  they  engage  in  trade,  they  forfeit 
their  nobility.  ^  ^ 

The  PoHfh  tongue  is  a  dialeft  of  the  Sclavonic  :  (fecLan^^iag^ 
Philology,  n°  222.).  It  is  neither  copious  nor  harmo-  " 
nious.  Many  of  the  words,  as  they  are  written,  have  not  a 
-fingle  vowel  in  them  ;  but  the  High  Dutch  and  Latin 
arc  underftood  and  fpoken  pretty  commonly,  though 
incorre<aiy.  The  language  in  Lithuania  differs  much 
■from  that  of  the  other  provinces.  True  learning,  and 
the  ftudy  of  the  arts  and  fcienees,  have  been  httie  at- 
tended to  in  Poland,  till  of  late  they  began  to  be  re- 
gardtd  with  a  more  favourable  eye,  and  to  be  not  only 
patronized,  but  cultivated  by  feveral  of  the  nobles  and 
others,  both  laymen  and  ecqlefiaftics. 

There  are  two  archbifliops  in  the  kingdom,  viz,  \rchb?- 
tliofe  of  Gnefna  and  Laopol^  and  about  a  dozen  bi-^^'pr  «fe 
;fhops.    The  archbilhop  of  Gnefna  is  always  a  cardi-''^'^* 
nal,  and  primate  of  the  kingdona.    The  prevailing  reh- 
gion  is  Popery,  but  there  are  great  numbers  of  Luthe- 
rans, Calvinifts,  and  Greeks,  who  are  called  DifuUnts, 
and  by  the  laws  of  the  kingdom  were  intitled  to  tole- 
ration ;  but  were  much  oppreffed  till  very  lately.  The 
Jews  are  indulged  with  great  privileges,  and  are  very 
numerous  in  Poland  ;  and  iu  Lithuania,  it  is  {aid  there 
are  a  multitude  of  Mahometan  Tartars.  We  may  judge 
of  the  niunbers  of  Jews  in  this  country  by  the  produce 
of  their  annual  poll-tax,  which  amounts  to  near  57,000 
rixdollars. 

There  are  few  or  no  manufactures  in  the  king-Manuiaco 
dom,  if  we  except  fome  hnen  and  woollen  clothes 
and  hardwares;  and  the  whole  trade  is  confined  to 
the  city  of  Dautzic,  and  other  towns  on  the  Viftula 
or  Baltic. 

Before  the  prefent  troubles  the  kiag's  revenue  was  Rc/cnU 
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all  clear  to  himfelf ;  for  lie  paid  no  troops,  not  even  his 
own  guards  ;  but  all  the  forces,  as  well  as  the  officers 
^  of  ftate,  were  paid  by  the  republic.  The  public  reve- 
rues  arofe  chiefly  from  the  crown-lands,  the  falt-mines 
in  the  palatinate  of  Cracow,  from  the  rents  of  Marlen- 
burg,  DIrfhau,  and  Regenhus,  from  the  government  of 
Cracow,  and  diftrift  of  Niepolomiez,  and  from  ancient 
tolls  and  cuftoms,  particularly  thofe  of  Elbing  and  Dant- 
zic.  From  what  fources  thofe  revenues  now  arife,  it  is 
difficult  to  fay ;  but  Pruflia  has  got  pofTeffion  of  the 
moft  lucrative  cuftoms. 

The  order  of  the  White  Eagle  was  inftltuted  by  Au- 
guftus  II.  in  the  year  i  705.  Its  enfign  is  a  crofs  of 
gold  enamelled  with  red,  and  appendant  to  a  blue  rib- 
bon.    The  motto.  Pro  fide,  re^e,  et  lege. 

The  ftanding  forces  of  Poland  are  divided  into  the 
crown-army,  and  that  of  Lithuania,  confifting  of  horfe 
and"  foot,  and  amounting  to  between  20,000  and 
30,000  men.  Thefe  troops  are  moftly  cantoned  on  the 
crown-lands,  and  In  Poland  are  paid  by  a  capitation 
or  poll-tax  ;  but  in  Lithuania  other  taxes  are  levied 
for  this  pui'pofe.  Moft  of  the  foot  are  Germans.  On 
any  fudden  and  Imminent  danger,  the  whole  body  of 
the  nobility,  with  their  vaffals,  are  obliged  to  appear 
in  the  field  on  horfeback ;  and  the  cities  and  towns  fur- 
nlfli  a  certain  number  of  foot-foldlers,  witli  carriages, 
and  military  ftores  :  but  for  want  of  proper  arms,  pro- 
vifions,  fubordlnatiori,  and  difcipllne,  and  by  being  at 
liberty  after  a  . few  weeks  to  return  home,  this  body  has 
proved  but  of  little  advantage  to  the  republic.  Dant- 
zic  is  the  only  place  in  the  Polifh  dominions  that  de- 
ferveg  the  name  of  a  fortrefs,  and  it  is  now  in  the  pof- 
feffion  of  Pruffia.  Foreign  auxiliaries  are  not  to  be 
brought  Into  the  kingdom,  nor  the  national  troops  to 
march  out  of  it,  without  the  confent  of  the  ftates. 

Such  was  the  mllltai-y  eftabliftiment  of  Poland  be- 
fore the  partition  treaty.  What  it  has  been  lince,  and 
is  at  prefent,  we  cannot  pofitively  fay. 

The  Poles  are  perfonable  men,  and  have  good  com- 
plexions. They  are  efteemed  a  brave,  honeft  people, 
without  diffimulation,  and  exceedingly  hofpltable.  They 
clothe  themfelves  in  furs  in  winter,  and  over  all  they 
throw  a  ftiort  cloak.  No  people  keep  grander  equi- 
pages than  the  gentry.  They  look  upon  themfelves  as 
fo  many  fovereign  princes;  and  have  their  guards,  bands 
of  mufic,  and  keep  open  hpufes :  but  the  lower  fort  of 
people  are  poor  abjed;  wretches,  in  the  loweft,  ftate  of 
flavery.  The  exercifes  of  the  gentiy  are  huntmg,  ri- 
ding, dancing,  vaulting,  &c.  They  refide  moftly  up- 
pn  their  eftates  in  the  counti-y  ;  and  maintain  them- 
felves and  famlh'es  by  agriculture,  breeding  of  bees, 
and  grazing. 

POLAR,  In  general,  fometliing  relating  to  the  poles 
of  the  world,  or  poles  of  the  artificial  globes. 

Polar  Regions,  thofe  parts  of  the  world  which  He 
near  the  north  and  fouth  poles.    See  the  article  Pole. 

POLARITY,  the  quality  of  a  thing  confidered  a» 
kaving  poles,  or  a  tendency  to  turn  itfelf  into  one 
certain  pofture  ;  but  chiefly  ufed  in  fpcaking  of  the- 
magnet. 

POLE  (Reginald),  cardinal,  and  archbifhop  of  Can- 
terbury, a  younger  fan  of  Sir  RIcli.  Pole,  Lord  Mon- 
tague, was  born  at  Stoverton  caftle,  in  Staffordftiire,  in 
the  year  1500.  At  feven  years  of  age  he  was  fent  to  a 
Carthufian  nionaftery  atShene,  nearRIchmond in  Surry^; 
..and  thence,  wiieu  he  was  about  1 2  years  old,  removed 


to  Magdalen  college  in  Oxford,  where,  by  the  inftmc- 
tions  of  the  celebrated  Lineacre  and  Latimer,  he  made 
confiderable  progrefs  in  learning.  In  1  ij  1 5  he  took  the 
degree  of  bachelor  of  arts,  and  was  admitted  to  deacon's 
orders  fome  time  after  :  In  1  5  i  7,  he  was  made  preben- 
dary of  Sahftiury,  and  in  1 5 1 9  dean  of  Wimborne  and 
dean  of  Exeter.  We  are  not  furprifed  at  this  young 
nobleman's  early  preferments,  when  we  confider  him  as 
the  kinfman  of  Henry  VIII.  and  that  he  was  bred  to 
the  church  by  the  king's  fpecial  command. 

Being  now  about  the  age  of  19,  he  was  fent,  ac- 
cording to  the  fafhion  of  the  times,  to  finllh  his  ftudles 
at  Padua  in  Italy,  where  he  refided  fome  time  in  great 
fplendor,  having  a  handfome  penfion  from  the  king. 
He  returned  to  England  in  1 525,  where  he  was  moft; 
gracioufiy  received  at  court,  and  univerfally  admired 
for  his  talents  and  addrefs ;  but  preferring  ftudy  and 
fequeftration  to  the  pleafares  of  a  court,  he  retired  to 
the  Carthufian  convent  at  Shene,  where  he  had  conti- 
nued about  two  years,  when  the  pious  king  began  to 
divulge  his  fcruples  of  confclence  concerning  his  mar- 
riage with  Catharine  of  Spain.  Pole  forefaw  that  this 
affair  would  neceffarlly  involve  him  in  difficulties  ;  he 
therefore  determined  to  quit  the  kingdom,  and  accordr 
ingly  obtained  leave  to  vifit  Paris.  Having  thus  avoid- 
ed the  ftorm  for  the  prefent,  he  returned  once  more  to 
his  convent  at  Shene  ;  but  his  tranquillity  was  again 
interrupted  by  the  king's  refclution  to  fhake  off  the 
pope's  fupremacy,  of  which  Pole's  approbation  was 
thought  indifpenfably  neceffary.  How  he  managed  in 
this  affair,  is  not  veiy  clear.  However,  he  obtained 
leave  to  revifit  Italy,  and  his  penfion  was  continued  for 
fome  time. 

The  king,  having  now  divorced  Queen  Catharine, 
married  Anne  Boleyn,  and  being  refolved  to  throw  off 
the  papal  yoke,  ordered  Dr  Richard  Sampfon  to  write 
a  book  in  juftlficatlon  of  his  proceedings,  which  he  fent 
to  Pole  for  his  opinion.  To  this  Pole,  fecure  in  the 
pope's  protection,  wrote  a  fcurrllous  anfwer,  entitled 
Pro  Unit  ate  I^celefin flics,  and  fent  it  to  the  king  ;  who 
was  fo  offended  with  the  contents,  that  he  withdrew 
his  penfion,  ftrippcd  him  of  all  -his  prefennents,  and 
procured  an  aft  of  attainder  to  be  paffed  againft.hlm. 
In  the  mean  time,  Pole  was  created  a  cardinal,  and  fent 
nuncio  to  different  parts  of  Europe.  King  Henry  made 
feveral  attempts  to  have  him  fecured  and  brought  to 
England,  but  without  efteft.  At  length  the  pope  fix- 
ed him  as  legate  atViterbo,  where  he  continued  till 
the  year  1  543,  when  he  was  appointed  legate  at  the 
council  of  Trent,  and  was  afterwards  employed  by  tho 
pope  as  his  chief  counfellor. 

Pope  Paul  III.  dying  in  1549^  Pole  was  twice  eleft- 
ed  his  fucceffor,  and,  we  are  told,  twice  refufed  the  pa- 
pal dignity :  firft,  becaufe  the  eleftlon  was  made  in  too 
^reat  hafte  ;  and  the  fecond  time,  becaufe  it  was  done 
m  the  night.  This  delicacy  in  a  cardinal  is  truly  won- 
derful :  but  the  intrigues  of  the  French  party  feem  ta 
have  been  the  real  eaufe  of  his  mifcarriage;  they  ftartcd 
many  objeftions  to  Pole,  and  by  that  means  gained  tim« 
to  procure  a  majority  agalnft  him.  Cardinal  Maria  de 
Monte  obtained  the  triple  crown;  and  Pole,  having  kif- 
fed  his  flipper,  retired  to  the  convent  of  Magazune 
near  Verona,  where  he  continued  till  the  death  of  Ed- 
ward VI.  In  the  year  1 553.  On  the  aeceffion  of  queeit 
Mary,  PoTe  was  fent  legate  to  England,  where  he  wa* 
received  by  her  majefty  with  great  veneration,  and  cod- 
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Pftl*-  duftcd  to  tTie  archbifliop's  palace  at  Lambeth,  poor 
^-"'•'^r'^  Cranmer  being  at  that  time  prifoner  in  the  Tower.  He 

immediately  appeared  in  the  Houfe  of  Lords,  where  he 
made  a  long  fpeech ;  which  being  reported  to  the  com- 
mons by  their  fpeaker,  both  thefe  obfequlous  houfea 
concurred  in  an  humble  fuppUcation  to  be  reconciled  to 
the  fee  of  Rome.  They  prefented  it  on  their  knees  to 
her  majefty,  who  interceded  with  the  cardinal,  and  he 
gracioufly  condefcended  to  give  them  abfolution.  This 
bufmefs  being  over,  the  legate  made  his  public  entry  in- 
to London,  and  immediately  fet  about  the  extirpation 
of  herefy.  The  day  after  the  execution  of  Cranmer, 
which  he  is  faid,  though  we  believe  falfely,  to  have  ad- 
vifed,  he  was  confecrated  archbiihop  of  Canterbury.  In 
the  fame  year,  1556,  he  was  eleded  chancellor  of  the 
univerfity  of  Oxford,  and  foon  after  of  Cambridge  j 
both  which  he  vifited,  by  his  commiflioners.  He  died 
of  a  double  quartan  ague  in  the  year  1558,  about  16 
hours  after  the  death  of  the  queen  ;  and  was  buried  in 
the  cathedral  of  Canterbury. 

As  to  his  charafter,  the  Romifh  writers  afcrlbe  to 
'him  every  virtue  under  heaven  :  even  Bifhop  Burnet  is 
extremely  lavlfh  in  his  praife,  and  attributes  the  cruel- 
ties of  Mary's  reign  to  the  advice  of  Gardiner.  In  this 
Mr  Hume  agrees  with  the  bifhop,  and  reprefents  Pole 
as  the  advocate  of  toleration.  By  every  impartial  ac- 
count, he  feems  to  have  been  a  man  of  mild  manners,  and 
of  real  worth,  though  undoubtedly  a  zealous  member  of 
the  church  of  Rome.— He  wrote.  Pro  unitate  ecclefiajii- 
ca,  De  ejufdem  potejiatey  A  treatife  on  Juftification,  and 
various  other  tracts. 

Mr  Philips  publifhed  a  very  wcH  written,  though  a 
very  partial  account,  of  Pole's  life,  to  which  Glocefter 
Ridley  replied.  This  laft  work,  which  is  entitled  a 
Revieiv  of  Mr  Philips' s  Life  of  Reginald  Pole,  was  pub- 
lifhed in  1766.  It  Is  a  complete  confutation  of  the  for- 
mer, and  is  a  very  learned  and  temperate  vindication  of 
the  doftrines  of  the  Reformation.  ^ 

Pole,  in  aftronomy,  that  point  in  the  heavens  round 
which  the  whole  fphere  feems  to  turn.  It  is  alfo  ufed 
for  a  point  direftly  perpendicular  to  the  centre  of  any 
circle's  plane,  tod  diftant  from  it  by  the  length  of  a  ra- 
dius. 

Pole,  in  geography,  one  of  the  points  on  which  the 
terraqueous  globe  turns  ;  each  of  them  being  90  de- 
grees diftant  from  the  equattr,  and,  in  confequence  of 
their  fituation,  the  inclination  of  the  earth's  axis,  and 
its  parallelifm  during  the  annual  motion  of  our  globe 
j-ound  the  fun,  having  only  one  day  and  one  night 
throughout  the  year. 

It  is  remarkable,  that  though  the  north  in  Hebrew, 
Greek,  Latin,  and  French,  derives  its  name  from  gloom, 
»  obfcurity,  and  darknefs,  the  poles  enjoy  more  light  than 
The  poles  ^^^^j.  p^^t  of  the  world.  The  ancients  belieted 
the  north  to  be  covered  with  thick  darknefs;  Strabo 
' '  tells  us,  that  Homer,  by  the  word  <'ofO(,  which  properly 
fignifies  ohfcurity  or  darknefs,  meant  the  north  ;  and  thus 
TibuUus,  fpeaking  of  the  north,  fays, 

lllic  et  denfa  tellus  ab/conditur  umbra, 

Paneg.  ad  Miffel. 

The  Arabians  call  the  northern  ocean  the  darkfea;  the 
Latins  gave  the  name  of  Jquilo  to  the  north  wind,  be- 
caufe  aqui/us  fignifies  Uaci  ;  and  the  French  call  it  la 
Life,  from  bis  "black."  According  to  the  ancients,  the 
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Cimmerians  lived  In  darknefs,  becaufe  they  wci^  placed 
near  the  north.  But  all  this  is  mere  prejudice;  for  there  ~~v-" 
are  no  places  in  the  world  that  enjoy  light  longer  than 
the  arctic  and  antardlic  poles ;  and  this  is  accounted  ^ 
for  by  confidering  the  nature  of  twilight.  In  the  tor-  And  wh 
rid  zone,  and  under  the  line,  night  immediately  follows 
the  fetting  of  the  fun,  without  atiy  fenfible  twilight ; 
whereas  the  twilight  begins  and  continues  increafing  in 
proportion  as  places  are  diftant  from  the  equator  or  ap- 
proach the  pole.  To  this  long  twilight  we  muft  add 
the  aurora  borealis,  which  appears  in  the  northern  re- 
gions, Greenland,  &c.  in  clear  nights,  at  the  beginning 
of  the  new  moon,  cafting  a  light  equal  to  that  of  full 
moon.  See  GafTendi  in  the  life  of  Peyrefc,  book  iii.  and 
La  Perere  In  his  Account  of  Greenland.  There  Is  alfo 
long  moonlight  at  the  poles  during  winter.  See  As* 
TRONOMY,  n°  373.  But  though  there  is  really  more 
light  in  the  polar  regions  than  elfewhere,  yet  owing  to 
the  obliquity  with  which  the  rays  of  the  fun  fall  upon 
them,  and  the  great  length  of  winter  night,  the  cold  is 
fo  intenfe,  that  thofe  parts  of  the  globe  which  lie  near 
the  poles  have  never  been  fully  explored,  though  the  at- 
tempt has  been  repeatedly  made  by  the  moft  celebrated 
navigators.  Indeed  their  attempts  have  chiefly  been 
Confined  to  the  northern  regions ;  for  with  regard  to 
the  fouth  pole,  there  is  not  the  fame  incitement  to  at- 
tempt it.  The  great  object  for  which  navigators  have 
ventured  themfelves  in  thefe  frozen  feas,  was  to  find  out 
a  more  quick  and  more  ready  paffage  to  the  Eaft  In- 
dies* }  and  this  hath  been  attempted  three  fevdral  ways:  *  ^ 
one  bycoafting  along  the  northern  parts  of  Europe  and  ^^j^^-'* 
Afia,  called  the  north-eafi  paffage ;  another,  by  failing 
round  the  northern  part  of  the  American  contKient, 
called  the  north-iueji  pajfage  /  and  the  third,  by  failing 
direftly  over  the  pole  itfelf. 

We  have  already  given  a  fhort  account  of  feveral  un- 
fuccefsful  attempts  which  have  been  made  from  Eng- 
land to  difcover  the  firft  two  of  thefe.    See  North- 
JVeJt  Paffage,  and  NoRrn-Eafl  Pajfage,    But  before  we 
proceed  to  the  third,  we  ftiaU  make  a  few  further  obfer- 
vations  on  them,  and  mention  the  attempts  of  fome 
other  nations.  3 
During  the  laft  century,  various  navigators,  Dutch-  Attemi 
men  particularly,  attempted  to  firid  out  the  north-ea/i^^^^^^^ 
paffage,  with  great  fortitude  and  pcrfeverance.    They  ggft 
always  found  it  impoflible,  however,  to  furmount  the  fage. 
obftacles  which  nature  had  thrown  in  the  Way.  Sub- 
fequent  attempts  are  thought  by  many  to  have  demon- 
ftrated  the  impoflibility  of  ever  failing  eaftward  along 
the  northern  coaft  of  Afia  ;  and  this  impoflibility  is  ac- 
counted for  by  the  increafe  of  cold  in  proportion  to  the 
extent  of  land.    See  America,      3 — 5.    This  is  in- 
deed the  cafe  In  temperate  climates  ;  but  much  more  fo 
in  thofe  frozen  regions  where  the  influence  of  the  fun, 
even  in  fummer,  is  but  fmall.    Hence,  as  the  continent 
of  Afia  extends  a  vaft  way  from  weft  to  eaft,  and  has 
befides  the  continent  of  Europe  joined  to  it  on  the  weft, 
it  follows,  that  about  the  middle  part  of  that  traft  of 
land  the  cold  ftiould  be  greater  than  anywhere  elfe.  4 
Experience  has  determined  this  to  be  faft  ;  and  it 
appears,  that  about  the  middle  part  of  the  northern  ^^^^'-j'j 
coaft  of  Afia  the  ice  never  thaws  ;  neither  have  even  jon^  th 
the  hardy  Ruffians  and  Siberians  themfelves  been  able  north- e 
to  overcome  the  difficulties  they  met  with  in  that  part  "^'^ 
of  their  voyage.    In  order  to  make  this  the  more  plain 
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and  the  following  axicounts  more  intelligible,  we  fiiall 
obferve,  that  from  the  north-weftern  extremity  of  Eu- 
rope, called  the  Nort/j  Cape,  to  the  north-eaftern  extre- 
mity of  Afia,  called  the  Promontory  of  the  Tfchutjki^i  is 
a  fpace  including  about  i  60  degrees  of  longitude,  u/z. 
'  from  40  to  200  call  from  Ferro :  the  port  of  Archan- 
gel lies  in  about  57  degrees  eaft  longitude,  Nova  Zem- 
bla  between  70  and  95  ;  which  laft  is  alfo  the  fitUation 
of  the  mouth  of  the  great  river  Oby.  Still  farther  ea'ft- 
ward  are  the  mouths  of  the  rivers  Jenifey  in  i  oo*^  ;  Pi- 
aiida  in  105*^;  Chatanga  in  124°;  Leha,  which  has 
many  mouths,  between  134''  and  142°;  Indigirka  in 
162^^;  and  the  Kovyma  in  175°.  The  coldeft  place  in 
all  this  traft,  therefore,  ought  to  be  that  between  the 
mouths  of  the  Jenifey  and  the  Chatanga ;  and  indeed 
here  the  unfurmountable  difficulty  has  always  been,  as 
will  appear  from  the  following  accounts  of  the  voyages 
made  by  the  Ruffians  with  a  view  to  difcover  the  north- 
eaft  paffage. 

In  I  734j  lieutenant  Morzovieff  failed  from  Archangel 
towards  the  river  Oby,  but  could  fcarce  advance  20  de- 
grees of  longitude  during  that  feafon.  The  next  fum- 
m-jr  he  pafTed  through  tne  ftraits  of  Weygatz  into  the 
fea  of  Kara  ;  but  did  not  double  the  promontory  which 
feparates  the  fea  of  Kara  from  the  bay  or  mouth  of 
Oby.  In  1738,  the  lieutenants  Malgyin  and  Shura- 
koff  doubled  that  promontory  with  great  difficulty,  and 
entered  the  bay  of  Oby.  Several  unfuccefsful  attempts 
were  made  to  pafs  from  the  bay  of  Oby  to  the  Jenifey  \ 
which  was  at  laft  effefted,  in  1738,  by  two  vefTels  com- 
manded by  lieutenants  Offzin  and  Koflceleff.  The  fame 
year  the  pilot  Feodor  Menin  failed  eaftwards  from  the 
Jenifey  to  the  mouth  of  the  Piaflda :  but  here  he  was 
Itopped  by  the  ice  ;  and  finding  it  impoffible  to  force  a 
paliage,  he  returned  to  the  Jenifey. 

In„July  •735»  lieutenant  ProntlhiftchefF  failed  down 
the  river  Lena,  in  order  to  pafs  by  fea  to  the  mouth  of 
the  Jenifey.  The  weftern  mouths  of  the  Lena  were  fo 
choaked  up  with  ice,  that  he  was  obliged  to  pafs  thro' 
the  moft  eafterly  one  ;  and  was  prevented  by  contrary 
winds  from  getting  out  till  the  1 3th  of  Auguft.  Ha- 
ving fleered  north-weft  along  the  iflands  which  lie  fcat- 
tered  before  the  mouths  of  the  Lena,  he  found  himfelf 
in  lat.  70.  4.  ;  yet  even  here  he  faw  pieces  of  ice  from 
24  to  60  feet  in  height,  and  in  no  place  was  there  a 
free  channel  left  of  greater  breadth  than  100  or  200 
yards.  His  veffel  being  much  damaged,  he  entered  the 
mouth  of  the  Olenek,  a  fmall  river  near  the  weftern 
mouth  of  the  Lena  ;  and  here  he  continued  till  the 
enfuing  feafon,  when  he  got  out  in  the  beginning  of 
Auguft.  But  before  he  could  reach  the  mouth  of  the 
Chatanga,  he  was  fo  entirely  furrounded  and  hemmed 
in  with  ice,  that  it  was  with  the  utmoft  difficulty  he 
could  get  loofe.  Obferving  then  a  large  field  of  ice 
ftretching  into  the  fea,  he  was  obliged  to  fail  up  the 
Chatanga.  Getting  free  once  more,  he  proceeded  north- 
ward, doubled  the  cape  c;dled  Talmura,  and  reached  the 
bay  of  that  name,  lying  in  about  115*^  eaft  from  Ferro  ; 
from  thence  he  attempted  to  proceed  weft  ward  along 
tlie  coaft.  Near  the  fhore  were  feveral  fmall  iflands, 
between  which  and  the  fhore  the  ice  was  immoveabiy 
fixed.  He  then  diredted  his  courfe  towards  the  fea,  in 
order  to  pafs  round  the  chain  of  iflands.  At  firft  he 
found  the  fea  more  free  to  the  north  of  thefe  iflands, 
but  obferved  much  ice  lying  between  them.  At  laft  he 
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arrived  at  what  he  took  to  be  the  laft  of  the  li^ands,  P^'^c. 
lying  in  lat.  77.  2  5.  Between  this  ifland  and  the  ftiore,  — —v*"*^ 
as  well  as  on  the  other  fide  of  the  ifland  which  lay  moft 
to  the  north,  the  ice  was  firm  and  immoveable.  He 
attempted,  however,  t6  fteer  ftill  more  to  the  north  ; 
and  having  advanced  about  fix  miles,  he  was  prevented 
by  a  thick  fog  from  proceeding :  this  fog  being  dif- 
perfed,  he  faw  nothing  eveiywhere  but  ice,  which  at 
laft  drove  him  eaftward,  and  with  mpch  danger  and  dif- 
ficulty he  got  to  the  mouth  of  the  Olenek  on  the  29th 
of  Auguft.  J 

Another  attempt  to  pafs  by  fea  from  the  Lena  to  the  Of  Charl- 
Jenifey  was  made  in  1739  by  Chciriton  Laptieff",  but'^p"  l^^p- 
with  no  better  fuccefs  than  that  juft  mentioned.  This'^^^* 
voyager  relates,  that  between  the  rivers  Piafida  and  Tai- 
mura,  a  promontory  ftrftches  into  the  fea,  which  he 
could  not  double,  the  fea  being  entirely  frozen  up  be- 
fore he  could  pafs  round.  g 

Befides  the  Ruffians,  it  is  certain  that  fome  Englifli  Mr  00X6*18 
and  Dutch  veflels  have  paffcd  the  ifland  of  Nova  Zem-o'>ferva- 
bla  into  the  fea  of  Kara  :  "  But  (fays  Mr  Coxe  in  his"°"^* 
Account  of  the  Ruffian  voyages)  no  vefFel  of  any  na- 
tion has  ever  paffed  round  that  cape  which  extends  to 
the  north  of  the  Piafida,  and  is  laid  down  in  the  Ruffian 
charts  in  about  78°  lat.  We  have  already  feen  that  no 
Ruffian  veffel  has  ever  got  from  the  Piafida  to  the  Cha- 
tanga, or  from  the  Chatanga  to  the  Piafida  ;  and  yet 
fome  authors  have  pofitively  afferted  that  this  promon- 
tory has  been  failed  round.  In  order  therefore  to  elude 
the  Ruffian  accounts,  which  clearly  affert  the  contrary^ 
it  is  pretended  that  Gmelin  and  MuUer  have  purpofely 
concealed  fome  parts  of  the  Ruflian  journals,  and  have 
impofed  on  the  world  by  a  mifreprefentation  of  fafts. 
But  without  entering  into  any  difpute  upon  this  head, 
I  can  venture  to  affirm,  that  no  fufficient  proof  has 
been  as  yet  advanced  in  fupport  of  this  affertion  ;  and 
therefore,  until  fome  pofitive  information  fliall  be  pro- 
duced, we  cannot  deny  plain  fafts,  or  give  the  prefe-  ' 
rence  to  hearfay  evidence  over  circumftantlal  and  vi'ell 
attefted  accounts."  ^ " 

The  other  part  of  this  north-eaft  paffage,  viz.  from  Of  the  na-* 
the  Lena,  to  Kamfchatka,  though  fufficiently  difficult 
and  dangerous,  is  yet  prafticable  ;  as  having  been  once^;]"^'^,^^ 
performed,  if  we  may  beheve  the  accounts  of  the  Ruf-Kanikhat* 
fians.  According  to  fome  authors  indeed,  fays  Mr  Coxe,  ka. 
this  navigation  has  been  open  a  century  and  an  half ; 
and  feveral  vefTels  at  different  times  have  paffjd  round 
the  north-eaftern  extremity  of  Afia.    But  if  we  confult 
the  Ruffian  accounts,  we  fhall  find  that  frequent  expe- 
ditions have  been  unqueftionably  made  from  the  Lena 
to  the  Kovyma,  but  that  the  voyage  from  the  Kovyma 
round  Tfchutflcoi  Nofs  into  the  Eaflern  Ocean  has  been 
performed  but  once.    According  to  Mr  Muller,  this 
formidable  cape  was  doubled  in  the  year  1648.  The 
material  incidents  of  this  remarkable  voyage  are  as 

follow. 

"  In  T648  feven  kotches,  or  vefTels,  failed  from  the  Voyajre  of 
mouth  of  the  liver  Kovyma,  in  order  to  penetrate  into  Dellineffy 
the  Eaftern  Ocean.    Of  thefe,  four  were  never  "^o^ ^^J^"^'^ 
heard  of :  the  remaining  three  were  commanded  by  Si-  * 
mon  Deflmeff,  Gerafim  AnkudinQfT,  and  Fedot  Alex- 
eeff.    Deflineff  and  AnkudinofF  quarrelled  before  their 
departure  concerning  the  divifion  of  profits  and  honours 
to  be  acquired  by  their  voyage  ;  which,  however,  was 
not  fj  eafily  accomplilhed  as  they  had  imagined.  Yet 
Qjl  Deflmeff 
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_>olc.     DeiTineffln  his  memorials  makes  na  mention  of  obfti'uc- 
'   ■T'^  ti'ons  from  the  ice,  nor  prohably  did  he  meet  with  any  ; 
for  he  takes  notice  that  the  fea  is  not  every  year  fo  fiee 
from  ice  as  it  was  at  that  time.    The  vefTels  failed  from 
the  Kovyma  on  the  -lOth  of  June,  and  in  September 

*  they  reached  the  promontory  of  the  Tfchutflti,  where 
Ankiidinoff's  veffel  was  wrecked,  and  the  crew  diftri- 
buted  among  the  other  two.  Soon  after  this  the  two 
velTels  loft  fight  of  each  other,  and  never  joined  again. 
.Deflmeff  was  driven  about  by  tempeftuous  winds  till 

Oftober,  when  he  was  fhipwrecked  confiderably  to  the 
fouth  of  the  Anadyr.  Having  at  laft  reached  that  ri- 
ver, he  formed  a  fcheme  of  returning  by  the  fame  way 
that  he  had  come  ;  but  never  made  the  attempt.  As 
for  Alexeeff,  after  being  alfo  fhipwrecked,  4ie  had  died 
of  the  fcurvy,  together  with  Ankudinoff ;  part  of  the 
crew  were  killed  by  the  favages,  and  a  few  efcaped  to 
Kamfchatka,-where  they  fettled." 

*  See  From  Captain*  Cook's'  voyage  towards  the  north- 
Coo  k's      eaftern  pails  of  Afia,  it  appears,  that  it  is  poflible 
Difcov^ci,  promontory  of  Tfchutfki  without  any 
100!^         great  difiiculty  :  and  it  now  appears,  that  the  conti- 
nents of  Afia  and  America  are  iepai'ated  from  one  an- 
other but  by  a  narrow  ftrait,  which  is  free  from  ice  ;  > 
but,  to  the  northwards,  that  experienced  navigator  was 
everywhere  flopped  by  ice  in  the  month  of  Auguft,  fo 
that  he  could  neither  trace  the  American  continent  far- 
ther than  to  the  latitude  of  70°,  nor  r^ach  the  mouth 
of  the  river  Kovyma  on  the  Afiatic  continent;  though 
it  is  probable  that  this  might  have  been  done  at  another 
time  when  the  fituation  of  the  ice  was  altered  either  by 

11       winds  or  currents. 
Irfu'-  Oil  the  whole,  therefore,  it  appears  that  the  infur- 

^bft"  f  ''^  inountable  obftacle  in  the  north-eaft  paffage  lies  between 
in  the  "     ^^^^  rivers  Piafida  and  Chatanga;  and  unlefs  there  be  in 
iiorth-eaft  that  fpace  a  connexion  between  the  Afiatic  and  Ame- 
paffage.     rican  continents,  there  is  not  in  any  other  part.  Ice, 
however,  is  as  efFeftual  an  obftrudlion  as  land  :  and 
though  the  voyage  were  to  be  made  by  accident  for 
once,  it  never  could  be  efteemed  a  paffage  calculated 
for  the  purpofes  of  trade,  or  any  other  beneficial  pur- 
pofe  whatever. 

Of  the  AVith  regard  to  the  north-weft  paffage,  the  fame  dif- 

north-weft  faculties  occur  as  in  the  other.  Captain  Cook's  voyage 
paffage.  ^i^s  now  affured  us,  that  if  there  is  any  ftrait  which  di- 
vides the  continent  of  America  into  two,  it  muft  lie  in 
a  higher  latitude  than  70%  and  confequently  be  perpe- 
tually frozen  up.  If  a  north-weft  paffage  can  be  found 
then,  it  muft  be  by  failing  round  the  whole  American 
continent,  inftcad  of  feeking  a  paffage  through  it,  which 
fome  have  fuppofed  to  exift  in  the  bottom  of  Baffin's 
jBay.  But  the  extent  of  the  American  continent  to 
the  northward  is  yet  unknown  ;  dnd  there  is  a  poflibi- 
lity  of  its  being  joined  to  that  part  of  Afia  between  the 
Piafida  and  Chatanga,  which  has  never  yet  been  circum- 

*  See  navigated*  It  remains  therefore  to  confider,  whether 
Cook's  there  is  any  poffibility  of  attaining  the  wiflied  for  paf- 
Dj/lovertes,  ^^^^      failing  diredlly  north,  between  the  eaftern  and 

13  weftern  continents. 
Barring-  Of  the  prafticabillty  of  this  method,  the  Honourable 
ton  s  argu-  J)aines  Barrington  is^  very  confident,  as  appears  by  fe- 
favour'of  "^^^^^  trafts  Avhich  he  publifhed  in  the  years  1775  and 
a  roflibilitv  1 776,  in  confequence  of  the  unfuccefsful  attempts  made 
of  reaching  by  Captain  Phipps,  now  Lord  Mulgrave.  See  North- 
'tlie  pole.  Fajage,  p.  108.  col.  I.  top  of. the  page. — In  thefe 


trafts  he  jnftanccs  a  great  number  of  navigators  who 
have  reached  very  high  northern  latitudes  ;  nay,  fome 
who  have  been  at  the  pole  itfelf,  or  gone  beyond  it.— - 
Thefe  inflances  are,  i .  One  Captain  Thomas  Robertfon 
affured  our  author,  that  he  had  been  in  latitude.  8  2 4-, 
that  the  fea  was  open,  and  he  was  certain  that  he  could 
have  reached  the  latitude  of  83*^. — 2.  From  the  tefti- 
mony  of  Captain  Cheyne,  who  gave  anfwers  to  certain 
queries  drawn  up  by  Mr  Dalrymple  concerning  the  pop- 
lar feas,  it  appears  that  he  had  been  in  the  latitude  of 
82°. —  3.  One  Mr  Watt  informed  our  author,  that  when 
he  was  1 7  years  of  age,  at  that  time  making  his  firft 
voyage  with  Captain  M'Callam,  a  bold  and  flcllful  na- 
vigator, who  commanded  a  Scotch  whale-fifhing  fhip,  as 
during  the  time  that  the  whales  are  fuppofed  to  copu- 
late no  fifhing  can  be  carried  on,  the  captain  refolved 
to  employ  that  interval  in  attempting  to  reach  the  north 
pole.  He  accordingly  proceeded  without  the  leaft  ob- 
ftruftlon  to  83 1,  Vv^hen  the  fea  was  not  only  open  to 
the  northward,  but  they  had  fcen  no  ice  for  the  laft 
three  degrees  ;  but  while  he  ftill  advanced,  the  mate 
.complained  that  the  compafs  was  not  fteady,  and  the 
captain  was  obh'ged  with  reluftance  to  give  over  his 
attempt. — 4.  Dr  Campbell,  the  continuator  of  Harris's 
voyages,  informed  Mr  Barrington,  that  Dr  Dallie,  a  na- 
tive of  Holland,  being  in  his  youth  aboard  a  Dutch 
fliip  of  war  which  at  that  time  was  ufually  fent  to  fu- 
perintend  the  Greenland  fifhery,  the  captain  determined, 
like  the  Scotchman  above-mentioned,  to  make  an  attempt 
to  reach  the  pole  during  the  interval  between  the  firft 
and  fecond  fifheries.  He  penetrated,  according  to  the 
beft  of  Dr  Campbell's  recolle6lion,,as  far  as  88°;  when 
the  weather  was  warm,  the  fea  free  from  ice,  and  rolling 
like  the  bay  of  Bifcay.  Dallie  now  preffed  the  captaia 
to  proceed  :  but  he  anfwered,  that  he  had  already  gone 
too  far,  and  fliould  be  blamed  in  Holland  for  neglejSing 
his  ftation  ;  upon  which  account  he  would  fuffer  no. 
journal  to  be  kept,  but  returned  as  foon  as  poffible  to 
Spitfbergen. — 5.  In  the  year  1662-3,  Mr  Oldenburg, 
then  fecretary  of  the  Royal  Society,  was  ordered  to  re- 
gifter  a  paper,  entitled  "  Several  inquiries  concerning 
Greenland,  anfwered  by  Mr  Gray,  who  had  vifited  thefe 
parts."  The  19th  of  thefe  queries  is  the  following; 
How  neay  hath  any  one  been  known  to  approach  the 
pole  ?  — The  anfwer  is,  "  I  once  met  upon  the  coaft  of 
Greenland  a  Hollander  that  fwore  he  had  been  half  a 
degree  from  the  pole,  fhowing  me  his  journal,  which 
was  alfo  attefted  by  his  mate  ;  where  they  had  feen  no, 
ice  or  land,  but  all  water." — 6.  In  Captain  Wood's  ac- 
count of  a  voyage  in  queft  of  the  north-eaft  paffage,, 
we  have  the  following  account  of  a  Dutch  fhip  which 
reached  the  latitude  of  89  '.  "  Captain  Goulden,  who 
had  made  above  3  o  voyages  to  Greenland,  did  relate  to 
his  majefty,  that  being  at  Greenland  fome  20  years  be- 
fore, he  was  in  company  with  two  Hollanders  to  the 
eaftward  of  Edge's  ifland  ;  and  that  the  whales  not  ap- 
pearing on  the  fhore,  the  Hollanders  were  determined  to 
go  farther  northward;  and  in  a  fortnight's  time  return- 
ed, and  gave  it  out  that  they  had  failed  into  the  lati- 
tude 89'',  and  that  they  did  not  meet  with  any  ice,  but 
a  free  and  open  fea,  and  that  there  run  a  very  hollow 
groivn  fea  like  that  of  the  Bay  of  Bifcay.  Mr  Gould- 
en  being  not  fatisfied  with  the  bare  relation,  they  pro- 
duced him  four  journals  out  of  the  two  fhips,  which 
teftlfied  the  fame,  and  that  they  all  agreed  within  four 

minutes.'* 
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minutes.'*-— 7.  In  the  Philofophlcal  TranfaAIons  for 
167^  we  have  the  following  paffage :  "  For  it  is  well 
known  to  all  that  fail  northward,  that  moft  of  the  north- 
ern Coafts  are  frozen  up  for  many  leagues,  though  in  the 
open  fea  it  is  not  fo,  no  nor  under  the  pole  itjelf,  unlefs  by 
accident."  In  which  paffage  the  having  reached  the 
pole  is  alluded  to  as  a  known  facl,  and  as  fuch  ftated  to 
the  Royal  Society. — 8.  Mr  Miller,  in  his  Gardener's 
Diitionary,  mentions  'the  voyage  of  one  Captain  John- 
fon,  who  reached  88  degrees  of  latitude.  Mr  Barring- 
ton  was  at  pains  to  find  a  full  account  -of  this  voyage  ; 
but  met  only  with  the  following  paflage  in  Buffon's 
Natural  Hiftory,  which  he  takes  to  be  a  confirmation 
of  it.  "  I  have  been  alTured  by  perfons  of  credit,  that 
an  Engliili  captain,  whofe  name  was  Monfon,  inftead  of 
feeking  a  paffage  to  China  between  the  northern  coun- 
tries, had  directed  his  courfe  to  the  pole,  and  had  ap- 
proached it  within  two  degrees,  where  there  was  an 
open  fea,  without  any  ice."  Here  he  thinks  that  Mr 
Buffon  has  miftaken  Johnfon  for  Monfon. — 9.  A  map 
of  the  northern  hemifphere,  publifhed,  at  Berlin  (under 
the  direction  of  the  Academy  of  Sciences  and  Belles 
Letters),  places  a  fhip  at  the  pole,  as  having  arrived 
there  according  to  the  Dutch  accounts. — 10.  Moxon, 
hydrogi-apher  to  Charles  II.  gives  an  account  of  a  Dutch 
fhip  having  been-  two  degrees  beyond  the  pole,  which 
was  much  relied  on  by  Wood.  This  veffel  found  the 
weather  as  warm  there  as  at  Amfterdam. 

Befides  thefe,  there  are  a  great  number  of  other  tef- 
timonies  of  fliips  which  have  reached  the  lat.  of  81,  82, 
83,  84(A),  &c.  ;  from  all  which  our  author  concludes, 
tlrat  if  the  voyage  is  attempted  at  a  proper  time  qf  the 
year,  there  would  not  be  any  great  difficulty  of  reaching 
tlie  pole.  Thofe  vaft  pieces  of  ice  which  commonly 
obilru£t  the  navigators,  he  thinks,  proceed  from  the 
mouths  of  the  great  Afiatic  rivers  which  run  northwai-d 
into  the  frozen  ocean,  and  are  driven  eaftward  and  weft- 
ward  by  the  cm-rents.  But  though  we  fhould  fuppofe 
them  to  come  direftly  from  the  pole,  ftill  our  author 
thinks  that  this  affords  an  undeniable  proof  that  the 
pole  itfelf  is  fre^from  ice  ;  becaufe,  when  the  pieces 
leave  it,  and  come  to  the  fouthward,  it  is  impoffible 
that  they  can  at  the  fame  time  accumulate  at  the  pole. 


The  extreme  cold  of  the  winter  air  on  the  continents  Vale, 
of  Afia  and  America  hag  afforded  room  for  fufpicion, 
that  at  the  pole  itfelf,  and  for  fcveral  degrees  to  the  why 'we 
fouthward  of  it,  the  fea  muft  be  frozen  to  a  vaft  depth  cannot  fup- 
in  one  folid  cake  of  ice  ;  but  this  Mr  Bai-rington  refutes  "fe  the 
from  feveral  confiderations.    In  the  firft  place,  he  ^'^Y^f^^^^fl 
that  on  fuch  a  fuppofition,.  by  the  continual  intenfity  poi^j^f^g 
of  the  cold,  and  the  accumulation  of  fnow  and  frozen  frozen, 
vapour,  this  cake  of  ice  ftiuft  have  been  increafmg  in 
thicknefs  fince  the  creation,  or  at  leaft  lince  the  deluge 
fo  that  now  it  muft  be  equal  in  height  to  the  higheft 
mountains  in  the  world,  and  be  vifible  at  a  great  diftance. 
Befides,  the  pieces  broken  off  from  the  fides  of  fuch  an 
immenfe  mountain  muft  be  much  thicker  tlian  any  ice 
that  is  met  with  in  the  northern  ocean  ;  none  of  which  is 
above  two  yards  in  height  above  the  furface  of  the  wa- 
ter, thofe  immenfe  pieces  called  ice-mounlains  being  al- 
ways formed  on  land. 

Again,  the  fyftem  of  nature  is  fo  formed,  that  all  parts 
of  the  earth  arc  expofed  for  the  fame  length  of  time,  or 
nearly  fo,  throughout  the  year  to  the  rays  of  the  fun» 
But,  by  reafon  of  the  fpheroidal  figure  of  the  terraque- 
ous globe,  the  poles_  and  polar  regions  enjoy  the  fun 
fomewhat  longer  than  others  ;  and  hence  the  Dutch 
who  wintered  in  Nova  Zembla  in  1672  faw  the  fun  a 
fortnight  fooner  than  they  ought  to  have  done  by  aftro-. 
nomical  calculations.  By  reafon  of  this  flatnefs  about 
the  poles,  too,  the  fun  not  only  fhines  for  a  greater  fpace 
of  time  on  thefe  inhofpitable  regions,  hut  with  lefs  ob- 
hquity  in  the  fummer-time,  and  hence  the  effed  of  his 
rays  muft  be  the  greater.  Now  Mr  Barrington  confiders 
it  as  an  abfurd  fuppofition,  that  this  glorious  luminary 
fhould  fhine  for  fix  montlis  on  a  cake  of  barren  ice  where 
there  is  neither  animal  nor  vegetable.  He  fays  that  the 
polar  feas  are  affigned  by  nature  as  the  habitation  of  the 
whales,  the  largeft  animals  in  the  creation ;  but  if  the 
greateft  part  of  the  polar  feas  are  for  ever  covered  with 
an  impenetrable  cake  of  ice,  thefe  huge  animals  will  be 
confined  within  very  narrow  bounds  ;  for  they  cannot 
fubfift  without  frequently  coming  to  the  top  of  the 
water  to  breathe. 

Laftly,  the  quantity  of  water  frozen  by  different  de-y~  ' 
grees  of  cold  is  by  no  means  direftly  in  proportion  to  i^' formed'^ 
Qjl  2  the  is  not  al- 


(a)  See  M.  Bauche's  Obfcrvatlons  on  the  North  or  Ice  Sea,  where  he  gives  an  account  of  various  attempts 
tnade  to  reach  the  pole,  from  which  he  is  convinced  that  the  fea  is  there  open,  and  that  the  thing  is  practicable. 
M.  de  Pages,  in  his  Travels,  VoK  III.  informs  us,  that  he  wifhed  to  take  a  voyage  to  the  north  feas,  for  the 
purpofe  of  bringing  under  one  view  the  various  obftacles  fVom  the  ice,  which  have  impeded  the  refearches  of 
navigators  in  thofe  feas  ;  and  for  this  purpofe  he  was  prepared  to  continue  his  voyage  to  as  high  a  latitude  as 
poffible,  and  that  he  might  be  able  to  fay  whether  any  land  aftually  exifts  north  from  the  coaft  of  Greenland. 
He  fiuled  without  any  encouragement  from  his  court  (France)  on  the  i(>th  of* April  1776  from  the  Texel,  in 
a  Dutch  veflel  bound  to  Spitfbergen.  On  the  i6th,  o£  May.fhe  .w«a  a  little  way  north  of  81°,  the  higheft  lati-, 
tude  fhe  reached.  '  ;\     •,  :    .  ,■  r   *  :  i 

"  Being  now  (fays  the  author)  lefs  than  t8o  leagues  from  the  pole,  the  idea  of  fo  fmall  a  dift?nce  ferved 
(fteaually  to  awaken  my  curiofity.  _  Had  I  been  able  to  infpire  my  fellow-voyagers  with  fentiments  fimilar  to 
my  own,  the  winds  and  currents  which  at  this  moment  carried  us  faft  towards  the  pole,  a  region  hitheito  decmea 
'"nacceffible  to  the  eye  of  mortals,  would  have  been  fainted  with  acclamations  of  joy.    This  quarter,  however,  is 
>t  the  moft  eligible  for  fuch  an  enterprize  :  here  the  fea  lying  in  the  vicinity  of  thofe  banks  of  ice,  fo  frequent 
:  little  farther  to  the  weft,  is  much  too  confi-ned.    Neverthelefs,  when  I  confider  the  very  changeable  nature 
vi  the  ihoals  under  whatever  form,  even  io- their  moft  cro^vded  and  compad  ftate  ;  their  conftant^changes  and 
t  uncuffions  which  break  and  detach  them  from  one  another,  and  the  various  expedients  that  may  be  employed 
fyr  freeing  the  fhip  from  confinement,  as  well  as  for  obviating  impending  danger — tarn  far  frotn  viewino-  a  vor-, 
:  c  to  the  pole  as  a  chimerical  idea."  ^  ' 
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th^  {ht€fjfity  of  t\\t  cold,  but  likewife  to  tlie  duration 
of  it.  Thus,  large  bodies  of  water  are  never  frozen  in 
Sny  temi)erature  of  Ihort  duration,  though  fliallow  bo- 
die's  often  are.  Our  author  obferves,  that  as  much  of 
a  given  mafs  of  water  was  frozeh  in  five  hours  of  a  tem- 
perature 1 2°  below  the  freezing  point,  as  was  frozen  in 
one  hour  of  the  temperature  50°  below  it ;  and  that 
long  duration  of  the  temperature  between  20  and  32 
is,  with  regard  to  the  congelation  of  water,  equivalent 
to  intenfity  of  cold  fuch  as  is  marked  o  and  below  o  in 
Fahrenheit,  but  of  fliort  duration.  See  Cold  and  Con- 
gelation. 

On  the  other  hand,  Mr  Forfter,  in  his  Obfervations, 
takes  the  contrary  fide  of  the  qiteftion  with  no  little 
vehemence.  "  I  know  (fays  he)  that  M.  de  Buffon, 
Lomonofof,  and  Crantz,  were  of  opinion,  that  the  ice 
found  in  the  ocean  is  foi'med  near  the  lands  only  from 
the  frefh  water  and  ice  carried  down  into  the  fea  by  the 
many  rivers  in  Siberia,  Hudfon's  Bay,  &c.  ;  and  there- 
fore, when  we  fell  in  with  fuch  quantities  of  ice  in  De- 
cember 1772,  I  e^pefted  we  fliould  foon  rfieet  with  the 
land  from  whence  thefe  ice  mafles  had  been  detached. 
But  being  difappointed  in  the  difcover)^  of  this  land, 
though  we  penetrated  beyohd  the  67*  twice,  and  once 
feeyond  71^,  fouth  latitude,  and  having  befides  fome 
trther  doubts  concerning  the  exiftence  of  the  pretended 
fouthern  continent,  I  thought  it  neceffary  to  inquire 
what  reafons  chiefly  induced  the  above  authors  to  form 
the  opinion  that  the  ice  floating  in  the  ocean  muft  be 
formed  near  land,  or  that  an  auftral  land  is  abfoliitely 
fequifite  for  that  purpofe  ;  and  having  looked  for  their 
arguments,  I  find  they  amount  chiefly  to  this :  *  That 
the  ice  floating  in  the  ocean  is  all  frefh  :  that  fait  water 
does  not  freeze  at  all ;  or  if  it  does,  it  contains  briny 
particles.  They  infer  from  thence,  that  the  ice  in  the 
©cean  cannot  be  forrtied  in  the  fea  far  from  any  land : 
there  muft  therefore  exift  auftral  lands  ;  btcaufe,  in  or- 
der to  form  an  idea  of  the  original  of  the  great  ice-mafies 
agreeably  t^  what  is  obferved  in  the  northern  hemifphere, 
they  find  that  the  firft  point  for  fixing  the  high  iee- 
iflands  is  the  land  ;  and,  fecondly,  that  the  great  quan- 
tity of  flat  ice  is  brought  down  the  rivers.'  I  have  im- 
partially and  carefully  confidered  and  examined  thefe 
arguments,  and  compared  every  circumftance  with  what 
we  faw  in  the  high  fouthern  latitude,  and  with  other 
known  fafts  ;  and  will  here  infert  the  rcfult  of  all  my 
inquiries  on  this  fubjed. 

"  Firft,  they  obferve  the  Ice  floating  in  the  ocean  to 
yield,  by  melting,  frefh  water  :  which  I  believe  to  be 
true.  However,  hitherto  it  has  by  no  means  been  ge- 
nerally allowed  to  be  frefh  :  foi-  Grants  fays  exprefsly, 
that  *  the  flat  pieces  (forming  what  they  call  the  ice' 
fidds )  are  fait,  becaufe  they  were  congealed  from  fea- 
water.'  The  ice  taken  up  by  us  for  watering  the  fliip 
was  of  all  kinds,  and  neverthelefs  we  found  it  conftantly 
frefh  :  Which  proves,  either  that  the  principle  of  ana- 
logy cannot  be  applied  indifcriminately  in  both  hemi- 
fpheres  ;  and  that  one  thing  may  be  true  in  the  northern 


.8  ] 


POL 


hemifphere  \Vhieh  is  quite  otherwife  in  the  foiithtrn, 
frorn  r^afofis  not  yet  known  or  difcovered  by  us  ;  or  we 
muft  think  that  Crantz  and  others  are  millaken,  who 
fuppofe  the  ice  floating  in  the  oce^in  to  be  fait. 

"  The  next  remark  is.  That  fait  water  does  not  freeze 
at  all ;  or  if  it  does,  it  contains  briny  particles.    M.  de 
Buffon  tells  us,  *  that  the  fea  between  Nova  Zembla 
and  Spitzbcrgen,  under  the  79°  north  latitude,  does  not 
freeze,  as  it  is  there  confiderably  broad  :  and  that  it 
is  not  to  be  apprehended  to  find  the  fea  frozen  not  even 
under  the  pole  itfdf ;  for  indeed  there  is  no  example  of 
having  ever  found  a  fea  wholly  frozen  over,  and  at  a 
confiderable  diftance  from  the  fhores ;  that  the  only  in- 
ftance  of  a  fea  entirely  frozen  is  that  of  the  Black  Sea, 
which  is  narrow  and  not  veiy  fait,  and  receives  a  great 
many  rivers  coming  from  northern  regions,  and  bringing 
down  ice :  that  this  fea  therefore  fometimes  freezes  to  fuch 
a  degree,  that  its  whole  furface  is  congealed  to  a  confider- 
able thicknefs  ;  and,  if  the  hiftorians  are  to  be  credited, 
was  frozen,  in  the  reign  of  the  emperor  Conftantine 
Copronymus,  30  ells  thick,  not  including  20  ells  of  fnow 
which  was  lying  on  the  ice.   This  fa£t,  continues  M.  de 
Buffon,  feems  to  be  exaggerated  :  but  it  is  true,  how- 
ever, that  it  freezes  almoft  every  winter ;  whilft  the 
high  feas  which  are  1000  leagues  nearer  towards  the 
pole  do  not  freeze ;  which  can  have  no  other  caufe 
than  the  difference  in  faltnefs,  and  the  little  quantity  of 
ice  carried  out  by  rivers,  if  compared  to  the  enormous 
quantity  of  ice  which  the  rivers  convey  into  the  Black 
Sea.'    M.  de  Buffon  is  not  miftaken  when  he  mentions 
that  the  Black  Sea  frequently  freezes.    Strabo  informs 
us,  that  the  people  near  the  Bofphorus  Cimmerius  pafs 
this  fea  in  carts  from  Pantlcapceum  to  Phanagorea  ;  and 
that  Neoptolemus,  a  general  of  Mithridates  Eupator, 
won  a  battle  with  his  cavalry  on  the        on  the  veiy 
fpot  where  he  gained  a  naval  viftory  in  the  fummer. 
Marcellinus  Comes  relates,  that  under  the  confulfhip  of 
Vincentiua  and  Fravita,  in  the  year  4QI  after  Chrift,  the 
whole  furface  of  the  Pontus  was  covered  with  ice,  and 
that  the  ice  in  fpring  was  carried  through  the  Propontis, 
during  30  days,  like  mountains.  Zonaras  mentions  the  fea 
between  Conftantinople  and  Scutari  frozen  to  fuch  a  de- 
gree in  the  reign  of  Conftantine  Copronymusj  that  even  • 
loaded  carts  pjifled  over  it.  The  prince  Demetrius  Cante- 
mir  obferves,  that  in  the  year  1620-1  there  happened  fo- 
intenfe  a  froft,  that  the  people  walked  over  the  ice  from 
Conftantinople  to  Ifliodar.    All  thefe  inftances  confirm 
M.  de  Buffon's  affertion.    But  as  this  great  natural 
hiftorian  fays  that  tlie  Black  Sea  is  the  only  inftance 
of  a  fea  being'  entirely  frozen  (b),  I  muft  beg  leave  to 
diffent  from  him  ;  for  it  is  equally  well  attefted  that  the  - 
Baltic  is  fometimes  entirely  frozen,  according  to  Cafpar 
Schutz's  account.    In  the  year  1426,  the  winter  was 
fo  fevere,  that  people  travelled  over  the  ice  acrofs  the 
Baltic  from  Dantzic  to  Lubeck  ;  and  the  fea  was  like- 
wife  paffable  from  Denmark  to  Mecklenburgh  :  and  ia- 
the  year  1459  the  whole  Baltic  was  entirely  frozen,  fo 
that  perfons  travelled,  both  on  foot  and  on  horfeback,- 

over 


(  b)  In  the  yeaf  860  the  Mediterranean  was  covered  with  ice,  fo  that  people  travelled  in  carts  and  horfes  acrofs 
the  Ionian  Sea  to  Venice  ;  ( Hermmnus  ContraSus  ap.  Pijlor.  Script,  t.  ii.  p.  236.)  And  in  1234  the  Mediter- 
ranean was  again  thus  frozen,  that  the  Venetian  merchants  travelkd  over  the  ice  with  their  merchandife  to  what 
place  they  chofe  ;  Matth.  Paris ^  p.  78. 
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over  ice  from  Denmark  to  &t  Venedlck  Kanf-to\vns, 
called  Lubeci,  Wifmar,  Rofiock,  and  Stralfundy  which 
had  never  happened  before  ;  people  likewife  travelled 
acrofs  the  Baltic  over  ice  from  Reval  in  Eftland  to 
Denmark  and  to  Sweden,  and  back  again,  without  the 
kaft  danger  (c).  But,  according  to  Sasmund  Frode, 
even  the  great  German  Ocean  between  Denmark  and 
Nonvay  was  frozen  in  the  year  1048,  fo  that  the  wolves 
frequently  ran  over  the  ice  from  one  country  to  the 
other.  The  great  northern  ocean  is  likewife  moft  cer- 
tainly fometimes  frozen  to  a  great  diftance  from  any 
land  :  for  Muller  relates,  that  in  the  year  1715a  Cof- 
fack  called  Marioff^  with  fome  other  perfons,  was  fent 
by  the  Ruffian  government  to  explore  the  north  fea ; 
but  finding  it  next  to  impoflible  to  make  any  progrefs 
during  fummer  on  account  of  the  vaft  quantities  of  ice 
commonly  fiUing  this  ocean,  he  at  laft  determined  to 
try  the  experiment  during  winter.  He  therefore  took 
feveral  fledges  drawn  according  to  the  cullom  of  the 
country  by  dogs,  which  commonly  go  about  80  or  100 
verfts  per  day,  105  of  which  make  a  degree  ;  and  on 
March  the  15th,  old  ftyle,  with  this  caravan  of  nine 
perfons,  he  left  the  fliores  of  Siberia  at  the  mouth  of  the 
river  Yana,  under  the  71*?  of  north  latitude,  and  pro- 
ceeded  for  feven  days  together  northward,  fo  that  he 
bad  reached  at  leaft  the  77°  or  78°  north  latitude,  when 
he  was  Hopped  by  the  ice,  which  there  began  to  appear 
in  the  fhape  of  prodigious  mountains.  He  climbed  up 
to  the  top  of  fome  of  thefe  ice-mountains :  but  feeing 
from  thence  no  land,  nor  any  thing  except  ice  as  far 
as  the  eye  could  reach,  and  having  befides  no  more  food 
for  his  dogs  left,  he  thought  it  very  neceffary  to  return  j 
which  he  with  great  difficulty  performed,  on  April  the 
3d,  as  feveral  of  the  dogs,  which  had  periled  for  want, 
were  employed  to  fupport  thofe  that  remained  alive. 
Thefe  fafts,  I  believe,  will  convince  the  unprejudiced 
reader,  that  there  are  other  feas  befides  the  Black  Sea 
which  reaXy  do  freeze  in  winter,  and  that  the  ice  carried 
down  the  rivers  could  not  af  leaft  freeze  the  German 
Ocean  between  Norway  and  Denmark,  becaufe  the 
rivers  there  are  fo  fmall,  and  bear  a  very  inconfiderable 
proportion  to  the  immenfe  ocean,  which,  according  to 
experiments  made  by  Mr  Wilke,  is  very  fait,  though 
near  the  land,  in  the  Swcdifh  harbour  of  Landfcrona. 
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"  Now,  if  fix  or  feven  degrees  of  latitude,  containing 
from  360  to  420  fea-miles,  are  not  to  be  reckoned  a 
great  diftance  from  the  land,  I  do  not  know  in  what 
manner  to  argue,  becaufe  no  diftance  whatfoever  will 
be  reckoned  far  from  any  land.  Nay,  if  the  CofTaek 
Markoff,  being  mounted  on  one  of  the  Higheft  ice- 
mountains,  may  be  allowed  to  fee  at  leaft  to  the  diftance 
of  20  leagues,  the  extent  alluded  to  above  muft  thea- 
be  increafed  to  480  Enghfli  fea-miles  ;  which  certainly 
is  very  confiderable,  and  makes  it  more  than  probable 
that  the  ocean  is  frozen  in  winter,  in  high  northern  lati- 
tudes, even  as  far  as  the  pole.  Befides,  it  invalidates 
the  argument  which  thefe  gentlemen  wifh  to  infer  from^ 
thence,  that  the  scean  does  not  freeze  in  high  latitudes.,  efpe- 
daily  where  there  is  a  confulerahly  broad  fea  ;  for  w^  have- 
fliown  inftances  to  the  contrary.. 

"  But  M.  do  Buffon  fpeaks  of  ice  carried  down  the 
rivers  into  the  northern  ocean,  and  forming  there  thefe 
immenfe  quantities  of  ice.  '  And  in  cafe,  fays  he,  we 
would  fuppofe,  againft  all  probabihty,  that  at  the  pole 
it  could  be  fo  cold  as  to  congeal  the  furface  of  the  fea, 
it  would  remain  equally  incomprehenfible  how  thefe 
enormous  floating  ice-mafles  could  be  formed,  if  they 
had  not  land  for  a  point  to  fix  on,  and  from  whence 
they  are  fevered  by  the  heat  of  the  fun.  The  two  flups 
which  the  India  Company  lent  in  1739  upon  the  dif- 
coveiy  of  the  auftral  lands,  found  ice  in  47*^  or  48^ 
fouth  latitude,  but  at  no  great  diftance  from  land  ;  which 
they  difcovered,  without  being  able  to  approach  it. 
This  ice,  therefore,  muft  have  come  from  the  interior 
parts  of  the  lands  near  the  fouth  pole ;  and  we  muft 
conjefture,  that  it  follows  the  courfe  of  feveral  large 
rivers,  wafhing  thefe  imknown  lands,  in  the  fame  man- 
ner as  the  rivers  Oby,  the  Yenifea,  and  the  other  great 
rivers- which  fall  into  the  northern  fea,.  carry  the  ice- 
mafles,  which  ftop  up  the  ftraits  of  Waigats  for  the 
greater  part  of  the  year,,  and  render  the  Tartarian  fea- 
inaccefiible  upon  this  courfe.'  Before  we  can  allow  the 
analogy  between  the  rivers  Oby,  Yenifea,  and  the  reft, 
which  fall  into  the  northern  ocean,  and  thofe  coming 
from  the  interior  parts  of  the  auftral  lands,  let  us  com- 
pare the  fituation  of  both  countries,  fuppofing  the 
auftral  lands  really  to  exift.  The  Oby,  Yenifea,  and 
the  reft  of  the  Siberian  rivers,  falling  down  into  the 

northern 


•  (c)  In  1296  the  Baltic  was  frozen  from  Gothland  to  Sweden.   ( Incerti  aucCoris  Annaks  Denor.  in  Wejlphal'ti 

monument.  Cimbr.  t.  i.  p.  1392.  .     ,  „  ,    -r^    -ri.     j  o     j-a.  -n  j 

In  1 306  the  Baltic  was,  during  fourteen  weeks,  covered  with  ice  between  all  the  Danifh  and  bwedilh  illands.- 

/Lvd-wig.reliqui£,  MSS.  t.'iK. -p.  170.)  i-nt-j-r  1 

In  1323  there  was  a  road  for  foot-paiTengers  and  horfemen  over  the  ice  on  the  Baltic  during  fix  weeks. 

/^id.  ibid.)  ,      ,      .  .         t  j   -       •  o  \ 

In  1^40,  people  walking  over  the  ice  from  Stralfund  to  Denmark,  fincertt  aud.  at.  ap.  Ludivtg.  t.  ix.  p.  181.  j' 
In  1408  the  whole  fea  between  Gothland  and  Oeland,  and  likewife  between  Rollack  and  Gezoer,  was  frozen. 

^' In^i42  3  the  ice  bore  riding  from  Prufiia  to  Lubec.  fCrantzii  Vandal  1.  x.  c.  40.)  The  whole  fea  was  co- 
vered with  ice  from  Mecklenburg  to  Denmark.  (Incert.  aua.  ap.  Lud'ung.  t.  ix.  p.  125.) 

In  1 46 1  (fays  NicoL  Marfchallus  in  Annal  Herul  ap.  IVeJlphal  t.  i.  p.  261.)  Tanta  erat  hyems,  ut  concreto^ 
gelu,  oceano  plauftris  miUia  pafl-uum  fupra  CCC  merces  ad  ultimam  1  hylen  (IceJand)  et  Orcades  veherentur  ^ 

Germania  tota  pene  bruma.  ^.    .       ,  „   ,    .  1  r 

In  1545  the  fea  between  Roftock  and  Denmark,  and  likewife  between  Fionia  and  Sealand,  was  thus  trozen,.. 
that  the  people  travelled  over  the  ice  on  foot,  with  fledges  to  which  horfes  and  oxen  were  put.  ( Anonym,  ap. 

Ludivig.   t.  ix.    p.   176.)  ,  r  ^    n       •     XT  ..1, 

In  1294  the  Cattegat  or  fea  between  Norway  and  Denmark  was  frozen  ;  that  from  Qjdlo  in  Norway,  they 
could  travel  on  it  to  Jutland.  (Strskv;  Chron.  Juthiland,  p.  14B.) 
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northern  ocean,  have  their  fources  in  48''  and  50*  north 
latitude,  where  the  cUmate  is  mild  and  capable  of  pro- 
ducing corn  of-  all  kinds.  All  the  rivers  of  this  great 
continent  increafmg,  thefe  great  rivers  have  likewife  their 
fources  In  mild  and  temperate  climates,  and  the  main 
direftion  of  their  courfe  is  from  foiith  to  north  ;  and 
the  coaft  of  the  northern  ocean,  not  reckoning  its  finu- 
ofities,  runs  in  general  weft  and  eaft.  The  fmall  rivers 
which  are  formed  in  high  latitudes  have,  properly  fpeak- 
Ing,  no  fources,  no  fprings,  but  cai-iy  off  only  the  wa- 
ters generated  by  the  melting  of  fnow  In  fpring,  and  by 
the  fall  of  rain  in  the  fhort  fummer,  and  are  for  the 
greateft  part  dry  in  autumn.  And  the  reafon  of  this 
phenomenon  Is  obvious,  after  confidering  tlie  conftitu- 
tion  of  the  earth  in  thofe  high  northern  ch'matcs.  At 
Vakutfli,  In  about  62°  north  latitude,  the  foil  is  eter- 
nally frozen,  even  in  the  height  of  fummer,  at  the  depth 
of  three  feet  from  the  furface.  In  the  years  1685  and 
1686,  an  attempt  was  made  to  dig  a  well ;  and  a  n\an, 
by  great  and  indefatigable  labour,  continued  during  two 
fummer-feafons,  and  fucceeded  fo  far  in  this  laborious 
tafic,  that  he  at  laft  reached  the  depth  of  9 1  feet ;  but 
the  whole  earth  at  this  depth  was  frozen,  and  he  met 
with  no  water  ;  which  forced  him  to  defift  from  fo  fruit- 
lefs  an  attempt.  And  it  is  eafy  to  infer  from  hence 
how  impoffible  it  is  that  fprings  (hould  be  formed  in  the 
worab  of  an  eternally  frozen  foil. 

"  The  argument,  therefore,  is  now  reduced  to  this, 
That  fait  water  does  twt  free%e  at  all ;  or,  if  it  4oesy  the 
ice  contains  briny  particles.  But  we  have  already 
produced  numberlefs  inftances,  that  the  fea  does 
freeze ;  nay,  Crantz  allows,  that  the  fiat  pieces  of  ice 
are  fait,  becaufe  they  wuere  congealed  from  fea-ivater.  We 
beg  leave  to  add  a  few  declfive  fafts  relative  to  the  free- 
zing of  the  fea.  Barentz  obferves  in  the  year  1596, 
September  the  1 6th,  the  fea  froze  two  fingers  thick, 
and  next  night  the  ice  was  as  thick  again.  This  hap- 
pened in  the  midft  of  September  ;  what  effed  then 
muft  the  intenfe  froft  of  a  night  in  Januaiy  not  pro- 
duce ?  When  Captain  James  wintered  in  Charleton's 
Ifle,  the  fea  froze  in  the  middle  of  December  1631. 
It  remains,  therefore,  only  to  examine,  whether  the 
ice  formed  in  the  fea  muft  neceffarlly  contain  briny 
particles.  And  here  .  I  find  myfelf  in  a  very  difagree- 
able  dilemma  ;  for  during  the  Intenfe  froft  of  the  win- 
ter in  1776,  two  fets  of  experimenta  were  made  on  the 
freezing  of  fea-water,  and  publiflied,  contraditling  one 
another  almoft  in  every  material  point.  The  one  by 
Mr  Edward  Nairne  F.  R.  S.  an  ingenious  and  accurate 
obferver  ;  the  other  by  Dr  Higgins,  who  reads  lec- 
tures on  chemiftry  and  natural  philofophy,  and  confe- 
quently  muft  be  fuppofed  to  be  well  acquainted  with 
the  fubje£l.  I  will  therefore  ftill  venture  to  confider 
t}ie  queftian  as  undecided  by  thefe  experiments,  and 
content  myfelf  with  making  a  few  obfervations  on 
them  :  but  previoufly  I  beg  leave  to  make  this  gene- 
ral remark,  that  thofe  who  are  w<;ll  acquainted  with 
mechanics,  chemifti-y,  natural  philofophy,  and  the  va- 
rious arts  which  require  a  nice  obfervation  of  minute 
circumftances,  need  not  be  informed,  that  an  experi- 
ment or  machine  fucceeds  often  vei-y  well  when  made 
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upon  a  fmaller  fcale,  but  ^vill  not  anfw-er  if  uTidertaken 
at  large ;  and,  wee  verfa^  machines  and  experiments 
executed  upon  a  fmall  fcale  will  not  produce  the  effed 
which  they  certainly  have  when  made  in  a  more  enlar- 
ged manner.  A  few  years  ago  an  experiment  made 
on  the  dyeing  of  fcarlet,  did  not  fucceed  when  under^ 
taken  on  a  fmall  fcale,  whereas  it  produced  the  defired 
effed  when  tried  at  a  dyer's  houfe  with  the  large  ap- 
paratus ;  and  it  evidently  confirms  the  above  affertion, 
which  I  think  I  have  a  right  to  apply  to  the  freezing 
of  falt-water.  It  Is  therefore  probable,  that  the  ice 
formed  in  the  ocean  at  large,  inj  a  higher  latitude,  and 
in  a  more  Intenfe  degree  of  cold,  whereof  we  have  no 
idea  here,  may  become  folid,  and  free  from  any  briny- 
particles,  though  a  few  experiments  made  by  Dr 
Higgins,  in  his  houfe,  on  the  freezing  of  falt-water, 
produced  only  a  loofe  fpongy  ice  filled  with  briny  par- 
ticles. 

"  The  ice  formed  of  fea-water  by  Mr  Nairne  wasRefult  of 
very  hard,  3  \  inches  long,  and  2  inches  in  diameter :  Nairn 
it  follows  from  thence,  that  the  wafliing  the  outfide  of^^P^'"'" 
this  ice  in  frefh  water,  coyld  not  afFed  the  Infide  of  a[^i"f*b" 
hard  piece  of  Ice.  This  ice  when  melted  yielded  frelhjea:. 
water,  which  was  fpecifically  lighter  than  water  which 
was  a  mixture  of  rain  and  fnow-water,  and  next  in 
llghtnefs  to  diftilled  water.  Had  the  ice  thus  obtain- 
ed not  been  frefh,  the  refiduum  of  the  fea-water,  af- 
ter this  ice  had  been  take:-i  out,  could  not  have  been 
fpecifically  heavier  than  fea-water,  which,  however, 
was  the  cafe  in  Mr  Nairne's  experiment.  It  feems, 
therefore.  In  my  opinion,  evident  from  hence,  that 
falt-water  does  freeze,  and  has  no  other  briny  par- 
ticles than  what  adhere  to  its  outfide.  All  this  per- 
fedly  agrees  with  the  curious  fad  related  by  Mr  A- 
danfon  (d),  who  had  brought  to  France  two  bottles  of 
fea-water,  taken  up  in  different  parts  of  the  ocean,  in 
order  to  examine  It,  and  to  compare  Its  faltnefs,  when 
more  at  leifure  ;  but  both  the  bottles  containing  the 
falt-water  were  burfl  by  being  frozen,  and  the  water- 
produced  from  melting  the  Ice  proved  pcrfedly  frefii. 
This  fad  is  fo  fairly  llated,  and  fo  very  naturd,  that 

1  cannot  conceive  it  is  neceffary  to  fuppofe,  with- 
out the  leaft  foundation  for  it,  that  the  bottles  were  chan- 
ged, or  that  Mr  Adanfon  does  not  mention  the  circumjance 
by  ivhich  the  fea-ivater  ivas  thus  ^If^^d  upon  its  being  dif- 
folved :  for  as  he  exprcfsly  obferves  the  bottles  to  have 
been  burft,  It  is  obvious  that  the  concentrated  briny 
parts  ran  out,  and  were  entirely  drained  from  the  ice, 
which  was  formed  of  the  frefh  water  only. 

**  Tlie  ice  formed  by  Dr  Higgins  from  fea-water, 
conjifled  of  thin  lamina,  adhering  to  each  other  lucak/y, 
Dr  Higgins  took  out  the  frozen  ice  from  the  veffels 
wherein  he  expofed  the  fea-water,  and  continued  to  do 
fo  till  the  remaining  concentrated  fea-water  began  to 
form  cryftals  of  fea-falt.  Both  thefe  experiments,  there- 
fore, by  no  means  prove  ,  what  the  Dodor  intended  to 
infer  from,  thence  ;  for  it  was  wrong  to  tc^ke  out  fuch 
ice,  wliich  only  confijled  of  thin  lamina^  adhering  to  each 
other  iveakly.  Had  he  waited  with  patience,  he  would 
have  obtained  a  hard  ice  as  well  as  Mr  Nairne,  which, 
by  a  more  perfed  congelation,  would  have  excluded 

the 
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tlie  briny  panicles  interceotc^d  between  the  thin  'am'ma;, 
adhering  to  each  other  tueakly  ;  and  would  have  conneft- 
ed  the  laminse,  by  others  formed  by  frefh  water.  The 
Doftor  found  afterwards,  it  is  true,  thicker  and  fome- 
what  more  foHd  ice  :  but  the  fea-water  had  already  been 
fo  much  concentrated  by  repeated  congelations,  that  it 
is  no  wonder  the  ice  formed  in  it  became  at  laft-  brack-, 
iili  :  it  fliould  feem,  then,  that  no  conclufive  arguments 
can  be  drawn  from  thefe  experiments. 

"  There  are  two  other  'objections  againft  the  for- 
mation of  the  ice  in  the  great  ocean.  The  jirfl  is  taken 
from  the  immenfe  bulk  and  fize  of  the  ice  malTes  form- 
ed in  the  ocean,  which  is  the  deepejl  mafs  of  ivater  ive 
knoiu  of.  But  it  has  been  experimentally  proved,  that  in 
the  midft  of  fummer,  in  the  latitudes  of  55°,  55'^  26',  and 
64°  fouth,  at  100  fathoms  depth,  the  theraiometer  ftood 
at  34°,  34"4-  and  32°  ;  and  that  in  all  inftances,  the  dif- 
ference between  the  temperature  at  top  and  100  fa- 
thoms depth  never  cx  ceeded  four  degrees  of  Fahren- 
heit's thermometer,  or  that  the  temperature  of  the  air 
did  not  differ  five  degrees  from  that  of  the  ocean  at 
100  fathom  deep.  If  we  now  add  to  this,  that  be- 
yond the  71O  fouth  the  temperature  of  the  air  and 
ocean  muft  be  ftili  colder,  and  that  the  rigours  of  an  an- 
tarftic  winter  are  certainly  more  than  fufficient  to  cool 
tlve  ocean  to  28 '^^-j  vidiich  is  requifite  for  congealing 
the  aqueous  particles  in  it ;  if  we  moreover  confider, 
that  thcfe  fevere  frofts  are  continued  during  fix  or  eight 
months  of  the  year,  we  may  eafily  conceive  that  there 
is  time  enough  to  congeal  large  and,extenfive  maffes  of 
ice.  But  it  is  likewife  certain,  that  there  is  more  than 
one  way  by  which  thofe  immenfe  ice  maffes  are  formed. 
We  fuppofe  very  juftly,  that  the  ocean  does  freeze,  ha- 
ving produced  fo  many  inftances  of  it ;  we  allow  like- 
wife,  that  the  ice  thus  formed  in  a  calm,  perhaps  does 
not  exceed  three  or  four  yards  in  thicknefs ;  a  ftorm 
probably  often  breaks  fuch  an  ice-field,  which  Crantz 
allows  to  be  200  leagues  one  way  and  80  the  other  ; 
the  preffure  of  the  broken  fragments  againft  one  ano- 
ther frequently  fets  one  upon  the  other  piece,  and  they 
freeze  in  that  manner  together  ;  feveral  fuch  double 
pieces,  thrown  by  another  preiTure  upon  one  another, 
form  at  lafl:  large  maflcs  of  miles  extent,  and  of  20, 
40,  60,  and  more  fathoms  thicknefs,  or  of  a  great 
bulk  or  height.  Martens,  in  his  defcription  of  Spitz- 
bcrgen,  remarks,  that  the  pieces  of  ice  caufe  fo  great 
a  noife  by  their  fhock,  that  the  navigators  in  thofe  re- 
gions can  only  with  difficulty  hear  the  words  of  thofe 
that  fpeak  ;  and  as  the  ice-pieces  are  thrown  one  upon 
another,  ice-m®untains  are  formed  by  it.  And  I  ob- 
ferved  very  frequently,  in  the  years  1772  and  1773, 
when  we  were  among  the  ice,  maffes  which  had  the 
moft  evident  marks  of  fuch  a  formation,  being  compo- 
fed  of  ftrata  of  fome  feet  in  thicknefs.  This  is  in  fome 
meafure  confirmed  by  the  ftate  in  which  the  Coffack 
Markoff  found  the  ice  at  the  diftance  of  420  miles  north 
from  the  Siberian  coafls.  The  high  maffes  were  not 
found  formed,  as  is  fufpefted  in  the  Second fttpplement  to 
the  probability  of  reaching  the  north  pole,  p.  143-145,  near 
the  land,  under  the  high  cliffs,  but  far  out  at  fea ;  and 
when  thefe  ice  mountains  were  cHmbed  by  Markoff, 
nothing  but  ice,  and  no  veftiges  of  land,  appeared  as 
far  ^s  the  eye  could  reach.  The  high  climates  near 
the  poles  are  likewife  fubjed  to  heavy  falls  of  fiiow, 
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"  The  fdcond  obj-clion  againfl  the  freezing  of  the 
ocean  into  fuch  ice  as  is  found  floating  in  it,  is  taken 
from  the  opacity  of  ice  formed  in  fait  water  ;  becaufe 
the  largeft  maffes  are  commonly  tranfparent  like  cry- 
ftal,  with  a  fine  blue  tint,  caufed  by  the  refledtion  of 
the  fea.  This  argument  is  very  fpecious,  and  might 
be  deemed  unanfvverable  by  thofe  v.-ho  are  not  ufed  to 
cold  winters  and  their  effecls.  But  wliofoever  has 
ipent  feveral  winters  in  countries  which  are  fubjedl  to 
intenfe  frofls,  will  find  nothing  extraordinary  or  diffi- 
cult in  this  argument :  for  it  is  a  well-known  fail  in 
cold  countries,  that  the  ice  which  covers  their  lakes 
and  rivers  is  often  opaque,  efpecially  when  the  frofl. 
fets  in,  accompanied  by  a  fall  of  fnow ;  for,  in  thofo 
inftances,  the  ice  looks,  before  it  hardens,  like  a  dough 
or  pafte,  and  when  congealed  it  is  opaque  ancJ  white  ; 
however,  in  fpring,  a  rain  and  the  thaw,  followed  by 
frofty  nights,  change  the  opacity  and  colour  of  the  ice, 
and  make  it  quite  tranfparent  and  colourlefs  like  a  cry- 
ftal  :  but,  in  cafe  the  thaw  continues,  and  it  ceafes 
entirely  to  freeze,  the  fame  tranfparent  ice  becomes 
foft  and  porous,  and  turns  again  entirely  opaque.  This 
I  believe  may  be  apphcable  to  the  ice  feen  by  us  in 
the  ocean.  The  field-ice  was  commonly  opaque  ;  fome 
of  the  large  maffes,  probably  drenched  by  rain,  and  fro- 
zen  again,  were  tranfparent  and  pellucid  ;  but  the  fmall 
fragments  of  loofe  ice,  formed  by  the  decay  of  the  large 
maffes,  and  foaked  by  long-continued  rains,  we  found  to 
be  porous,  foft,  and  opaque. 

"  It  is  likewife  urged  as  an  argument  againft  the 
formation  of  ice  in  the  ocean,  that  it  always  requires 
land,  in  order  to  have  a  point  \ipon  which  it  may  be 
fixed.  Firft,  I  obferve,  that  in  Mr  Nairne's-  experi- 
ments, the  ice  was  generated  on  the  furface,  and  was 
feen  (hooting  eryftals  downwards :  which  evidently 
evinces,  in  my  opinion,  that  ice  is  there  formed  or  ge- 
nerated where  the  intenfefl  cold  is  ;  as  the  air  fooner 
cools  the  furface  than  the  depth  of  the  ocean,  the  ice 
fhoots  naturally  downwards,  and  cools  the  ocean  more 
and  more,  by  which  it  is  prepared  for  further  conge- 
lation. I  fuppofe,  however,  that  this  happens  always- 
during  calms,  which  are  not  uncommon  in  high  lati- 
tudes, as  we  experienced  in  the  late  expedition.  Nor- 
does  land  feem  abfokitely  neceffary  in  order  to  fix  the 
ice  ;  for  this  may  be  done  with  as  much  eafe  ancf  pro- 
priety to  the  large  ice  mountains  which  remain  undif- 
folved  floating  in  the  ocean  in  high  latitudes  ;  or  it  may, 
perhaps,  not  be  improper  to  fuppofe,  that  the  whole 
polar  region,  from  80'^  and  upwards,  in  the  fouthern- 
hemifphere,  i^mains  a  fohd  ice  for  feveral  years  toge- 
ther, to  which  yearly  a  new  circle  of  ice  is  added,  and 
of  which,  however,  part  is  broken  off  by  the  winds 
and  the  return  of  the  mild  feafon.  Wherever  the  ice- 
floats  in  large  maffes,  and  fometimes  in  compaft  bo- 
dies formed  of  an  infinite  number  of  fmall  pieces,  there: 
it  is  by  no  means  difficult  to  freeze  the  whole  into  one 
piece  ;  for  amongft  the  ice  the  wind  has  not  a  power- 
of  raifing  high  and  great  waves.  This  circumftance- 
was  not  entirely  unknown  to  the  ancients ;  and  it  is- 
probable  they  acquired  this  information  from  the  natives. 
7  -  &i 
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of  ancient  Gaul,  and  from  the  Britons  and  otlier  nor- 
thern nations,  who  fometimes  undertook  long  voyages. 
The  northern  ocean  was  called  by  the  ancients  the  fro- 
Kfw,  X\\c  dead,  xht  lazy,  znd  immoveah/e  fea  :  fometimes 
they  gave  it  the  name  tnare  cronluw,  the  concrete  fea, 
and  morimarufa,  the  dead  fea.  And,  what  is  very  re- 
markable, in  all  the  northern  cold  countries  the  froil 
fometimes  is  fo  intenfe,  that  all  the  waters  become  fud- 
denly  coagulated  into  a  kind  of  pafte  ojr  dough,  and 
thus-at  once  congeal." 

On  this  reafoning  of  Mr  Forfter's,  however,  we  muft 
obferve,  that  it  cannot  pofiibly  mvalidate  any  faft  which 
Mr  Barrington  has  advanced.  The  beft  concerted  and 
moft  plaufible  theory  in  the  world  muft  yield  to  expe- 
rience ;  for  this  is  in  fad  what  muft  judge  all  theories. 
Now,  from  what  we  have  already  related,  it  is  demon- 
ftrated,  that  in  the  fpace  between  the  mouths  of  the 
rivers  Piafida  and  Chatanga  more  ice  muft  be  formed, 
and  more  intenfe  colds  generated,  than  in  any  other 
part  of  the  world  ;  confequently,  for  a  confiderable 
fpace  both  on  the  eaft  and  weft  fide  of  that,  the  fea 
muft  be  more  full  of  ice  than  anywhere  elfe.  Now, 
between  thefe  two  rivers  there  is  the  promontory  of 
Taimura,  which  runs  out  to  the  latitude  of  78%^  or  near 
it,  and  which  of  neceffity  muft  obftruft  the  difperfion 
of  the  ice  ;  and  that  it  aAually  does  fo  is  in  fome  de- 
gree probable,  becaufc  in  one  of.  the  Ruffian  voyages 
above-mentioned  the  eaftern  mouth  of  the  Lena  was 
quite  free,  when  the  weftern  ones  were  entirely  choaked 
up  with  ice.  Now  the  mouth  of  the  Yana  Lies  feveral 
tiegrees  to  the  eaftward  of  the  Lena :  confequently, 
■w  hen  the  ice  comes  eaftward  from  the  Cape  of  Taimura, 
it  muft  ncceffarily  fill  all  that  fea  to  the  latitude  of  78° 
and  upA^ards ;  but  the  Coffack  Markoff,  if  he  pro- 
•ceeded  diredly  north,  could  not  be  farther  than  the 
promontory  of  Taimura,  and  confequently  ftill  enve- 
loped among  the  ice.  Befides,  we  are  certain,  that  the 
fea  in  78''  is  not  at  all  frozen  into  a  folid  cake  in  fome 
places,  fince  Lard  Mulgravc,  in  1773,  reached  81°. 
Mr  Forfter's  argument,  therefore,  either  proves  nothing, 
or  It  proves  too  much.  If  it  proves,  that  about  the 
middle  of  the  eaftern  continent  the  cold  is  fo  intenfe 
that  a  fufficlent  quantity  of  ice  is  formed  to  obftruft 
llie  navigation  for  feveral  hundred  miles  round,  this 
proves  nothing  ;  becaufe  we  knew  before  that  this  muft 
be  the  cafe  :  But  if  it  proves,  that  the  fea  muft  be  un. 
navigable  by  reafon  of  ice  all  round  the  globe  at  78° 
N.  L.  this  is  too  much  ;  becaufe  we  certainly  know, 
that  m  1773  Lord  Mulgrave  reached  the  latitude  of  8 1". 
However,  though  it  ftiould  be  allowed  that  the  fea 
is  quite  clear  all  the  way  to  the  pole,  it  muft  be  a 
very  great  uncertainty  whether  any  ftiip  could  by  that 
way  reach  the  Eaft  Indies  ;  becaufe  we  know  that  it 
muft  fail  down  between  the  continents  •  of  Afia  and 
America,  through  that  ftrait  whofe  mouth  muft  often 
be  blocked  up  with  ice  driving  eaftward  along  the  con- 
tinent of  Afia. 

The  fouth  pole  is  ftill  more  inacceflible  than  the  north 
pole  ;  for  the  ice  is  foimd  in  much  lower  fouthern  than 
northern  latitudes.  Upon  this  fvibjeft  M.  Pages  fpeaks 
thus :  "  Having  in  former  voyages  (fays  he)  vifited 
many  parts  of  the  terraqueous  globe  in  different  lati- 
tudes, I  had  opportunities  of  acquiring  a  confiderable 
knowledge  of  climate  in  the  tonid  as  well  as  in  the  tem- 
perate divifions  of  the  eartli.    In  a  fubfequent  voyage 
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I  made  it  my  bufincfs  to  be  equally  well  informed  re-  ^^>'f 
fpefting  the  reputed  inhofpltable  genius  of  the  South  ^ 
Seas  ;  and  upen  my  return  from  that  expedition  I  en-       ^  . 
tertained  not  the  fraallcft  doubt  that  there  exifts  a  pe- 
culiar and  perpetual  rigour  in  the  fouthern  hcnpifphere.* 
(See  his  Travels  round  the  IVorld,  v.  iii.  tranflated  from 
the  French,  and  printed  at  London,  1 792,  for  Murray.) 
This  fuperior  degree  of  cold  has  by  many  been  fuppofed 
to  proceed  from  a  greater  quantity  of  land  about  the 
fouth  than  the  north  pole  *  ;  and  the  notion  of  a.  vaft  *  See 
continent  in  thefe  regions  prevailed  almoft  unlverfally, 
infomuch  that  many  have  foueht  for  it,  but  hitherto  in  jTT-^' 
vam.  See  the  articles  Look  sJJtJcovertes,  n"  30 — 49.  and  oifioverit 
-  n"'  68.  and  69.  SovTn-Sea,  and  Terra  Aujlralis,  z"^,  & 

Magnetic  Pole.    See  Magnet,  Magnetism,  ^  4. 
p.  432.  and  p.  441.  and  Variation. 

North  Pole.    See  Pole. 

PoLE-Axe,  a  fort  of  hatchet  nearly  refembling  a 
battle-axe,  having  an  handle  about  1 5  inches  in  length, 
and  being  furniftied  with  afnarp  point  or  claw,  bending 
downwards  from  the  back  of  its  head  ;  the  blade  where- 
of is  formed  like  that  of  any  other  hatchet.  It  is  prin- 
cipally  employed  in  fea-fights  to  cut  away  and  deftroy 
the  rigging  of  any  adverfary  who  endeavours  to  board. 

Pole-axes  are  alfo  faid  to  have  been  fuccefsfuUy  ufed 
on  fome  occafions  in  boai-ding  an  enemy,  whofe  fides 
were  above  thofe  of  the  boarder.  This  is  executed  by 
detaching  feveral  gangs  to  enter  at  different  parts  of  the 
fhip's  length,  at  which  time  the  pole-axes  are  forcibly 
driven  into  her  fide,  one  above  another,  fo  as  to  form 
a  fort  of  fcaling-ladders. 

Pole  Cat.    See  Mu stela. 

Pole  Star.    See  Astronomy,  n°  3.  17.  and  39. 

POLE  IN,  in  Englifn  antiquity,  is  a  fort  of  fhoe, 
fharp  or  picked  at  the  point.  Tliis  fafhion  took  its 
rife  in  the  time  of  king  William  Rufus  ;  and  the  picks 
were  fo  long,  that  they  were  tied  up  to.  the  knees 
with  filver  or  golden  chains.  They  were  forbidden  by 
ttat.  an.  4  Edw.  IV.  cap.  7.  Tunc  Jluxus  crinium,  tunc 
luxus  njejllum,  tunc  ufus  calceorum  cum  arcuatis  acukis 
Inventus  ejl.    Malmefb.  in  WiU.  ii. 

POLEMARCHUS  was  a  maglftrate  at  Athens, 
who  had  under  his  care  all  the  ftrangers  and  fojouniers 
in  the  city,  over  whom  he  had  the  fame  authority  that 
the  archon  had  over  tlie  citizens.    It  was  his  duty  to  Potter't 
offer  a  folemn  facrlfice  to  Enyalus  (faid  to  be  the  fame  Grecian 
with  Mars,  though  others  will  have  it  that  he  was  only  ■^"tiquh 
one  of  his  attendants),  and  another  to  Diana,  furnamed 
A>'p77(fa,  in  honour  of  the  famous  patriot  Harmodius. 
It  was  alfo  his  bufinefs  to  take  care  that  the  children  of 
thofe  that  had  loft  their  lives  in  the  fervice  of  their  coun- 
try fliould  be  provided  for  out  of  the  public  treafury. 

POLEMICAL,  in  matters  of  literature,  an  apel* 
latlon  given  to  books  of  controverfy,  efpecially  thofe 
in  divinity. 

POLEMO,  who  fucceeded  Xenocrates  in  the  di- 
rection of  the  academy,  was  an  Athenian  of  dlftin- 
gulfhed  birth,  and  in  the  earlier  part  of  his  life  a 
man  of  loofe  morals.  The  manner  in  which' he  was 
reclaimed  from  the  purfuit  of  infamous  pleafures,  and 
brought  under  the  difcipline  of  philofophy,  affords  a 
memorable  example  of  the  power  of  eloquence  employed 
in  the  caufe  of  virtue.  His  hiftory  is  thus  relate^  by 
Dr  Enfield :  "  As  he  was,  one  morning  about  the 
rlfing  of  the  fun,  returning  home  from  the  revels  of  the 
8  nigbt, 
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night,  clad  in  a  loofe  robe,  crowned  with  garlands, 
ftrongly  p'erfumed,  and  intoxicated  with  wine,  he  paffed 
by  the  fchool  of  Xenocrates,  and  faw  him  furrounded 
with  his  difciples.  Unable  to  refill  fo  fortunate  an  op- 
portunity of  indulging  his  fportive  humour,  he  riifaed 
without  ceremony  into  the  fchool,  and  took  his  place 
among  the  philofophers.  The  whole  aflembly  was 
■aftonifhed  at  this  rude  and  indecent  intrufion,  and  all 
but  Xenocrates  difcovered  figns  of  refentment.  Xeno- 
•crates,  -however,  preferved  the  perfeft  command  of  his 
coimtenance  ;  and  with  great  prefence  of  mind  turned 
his  difcourfe  from  the  fubjeft  on  which  he  was  treating 
to  the  topics  of  temperance  and  modefty,  which  he  re- 
-commended  with  fuch  ftrength  of  argument,  and  energy 
of  language,  that  Polcmo  was  conltrained  to  yield  to 
the  force  of  conviAion.  Inilead  of  turning  the  philo- 
fophcr  and  his  doftrine  to  ridicule,  as  he  at  firft  intended, 
iie  became  ftnfible  of  the  folly  of  his  former  conduft  ; 
was  heartily  alhamed  of  the  contemptible  figure  which 
he  had  made  in  fo  refpeftable  an  affembly ;  took  his 
garland  from  his  head ;  concealed  his  naked  arm  under 
his  cloak  ;  alfumed  a  fedate  and  thoughtful  afpcft  ;  and, 
in  (hort,  refolved  from  tliat  hour  to  rclinquifh  his  hcen- 
tious  pkafures,  and  devote  himfelf  to  the  pmfuit  of 
•wifdom.  Thus  was  this  young  man,  by  the  powerful 
energy  of  truth  and  eloquence,  in  an  inltant  converted 
from  an  infamous  libertine  to  a  rtfpeftable  philofopher. 
In  fuch  a  fiidden  change  of  character  it  is  difficult  to 
avoid  pafiing  from  one  extreme  to  another,  Polemo, 
.after  his  reformation,  in  order  to  brace  up  his  mind  to 
ihe  lone  of  rigid  virtue,  conllantly  praftifed  the  fevereft 
aufterity  and  moll  hardy  fortitude.  From  the  thirtieth 
year  of  his  age  to  his  death  he  drank  nothing  but  water. 
When  he  fuffenxl  violent  pain,  he  fiiowed  no  external 
<fign  of  anguifh.  In  order  to  preferve  his  mind  imdif- 
turbed  by  pafllon,  he  habituated  hlmfclf  to  fpcak  in  an 
uniform  tone  of  voice,  without  elevation  or  depreflion. 
The  aufterity  of  his  manners  was,  howrever,  tempered 
with  urbanity  and  generofity.  He  was  fond  of  folitude, 
■and  paffed  much  of  his  time  in  a  garden  near  his  fchool. 
He  died,  at  an  advanced  age,  of  a  confumptlon.  Of 
ills  tenets  little  is  faid  by  the  ancients,  becaufe  he  ftridlly 
adhered  to  the  doilrlne  of  Plato." 

POLEMONIUM,  Greek  Valerian,  or  Jacob's 
Ladder:  A  genus  of  the  monogynia  order,  belonging 
to  the  pentandria  clafs  of  plants  ;  and  in  the  natural 
Tnethod  ranking  under  the  29th  order,  Campanacea. 
Tlie  corolla  is  quinquepartite ;  the  llamina  inferted  into 
fcales,  which  clofe  the  bottom  of  the  corolla  ;  the  ftig- 
ma  is  trifid  :  the  capfule  bilocular  fuperior.  There  are 
two  fpecies,  of  which  the  moll  remarkable  is  the  cceru- 
leum,  with  an  empalement  longer  than  the  flower.  It 
grows  naturally  in  fome  places  of  England  :  however, 
its  beaut)^  has  obtained  it  a  place  in  the  gardens.  There 
are  three  varieties ;  one  with  a  white,  another  with  a 
blue,  and  another  with  a  variegated  flower ;  alfo  a  kind 
with  variegated  leaves.  They  are  eafily  propagated  by 
feeds  ;  but  that  kind  with  variegated  leaves  is  preferved 
by  parting  its  roots,  becaufe  the  plants  raifed  from  feeds 
would  be  apt  to  degenerate  and  become  plain. 

POLEMOSCOPE,  in  optics,  the  fame  with  Opera- 
GLASS.    See  Dioptrics,  p.  37.  col.  i.  par.  3. 

POLENBURG  (Cornehus),  an  excellent  painter 
of  little  landfcapes  and  figures,  was  born  at  Utrecht  in 
1586,  and  educated  under  Blomaert,  whom  he  foon 
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quitted  to  travel  into  Italy  ;  and  ftudied  for  a  long  time  Po'eroa 
in  Rome  and  Florence,  where  he  formed  a  Ityle 
tirely  new,  which,  though  preferable  to  the  Flemifli,  is  ' 
unlike  any  Italian,  except  in  his  having  adorned  his 
landfcapes  with  ruins.   There  is  a  varniflied  fmoothnefs 
and  finilhing  in  his  piftures,  that  render  them  always 
plealing,  though  fimple  and  too  nearly  refembling  one 
another.     The  Roman  cardinals  were  charmed  with  , 
the  neatnefs  of  his  works,  as  was  alio  the  great  duke ; 
but  could  not  retain  him.    He  returned  to  Utrecht, 
and  pleafed  Rubens,  who  had  feveral  of  his  performances. 
King  Charles  I.  invited  him  to  London,  where  he  ge- 
nerally painted  the  figures  in  Steenwyck's  perfpeftlves  : 
but  the  king  could  not  prevail  on  him  to  Hx  here ;  for 
after  flaying  only  four  years,  and  being  handfomely  re- 
warded by  his  majefty  for  feveral  pieces  which  he  per- 
formed for  him,  he  returned  to  Utrecht,  and  died 
there  at  the  age  of  74.    His  works  are  very  fcarce 
and  valuable. 

POLE  RON,  one  of  the  Banda  or  nutmeg  iflands 
in  the  Eaft  Indies.  This  was  one  of  thofe  fpice  iflands 
which  put  themfelves  under  the  prote6lion  of  the  Eng- 
lifh,  and  voluntarily  acknowledged  James  I.  king  of 
England  for  their  fovercign  ;  for  which  reafon  the  na- 
tives of  this  and  the  rell  of  the  iflands  were  murdered 
or  driven  thence  by  the  Dutch,  together  with  the 
Englllh. 

POLESIA,  a  province  of  Poland,  bounded  by  Po- 
lachio  and  Proper  Lithuania  on  the  north,  and  by  Vol- 
hinia  on  the  fouth.  It  is  one  of  the  palatinates  of  Li- 
thuania, and  is  commonly  called  Brefcia:,  aixl  its  capital 
is  of  this  name.    It  is  full  of  /^orefis  and  lakes. 

FOLESINO-DE-RoviGO,  a  province  of  Italy,  in  the 
republic  of  Venice,  lying  to  the  north  of  the  river  Po  ; 
and  bounded  on  that  fide  by  the  Paduan,  on  the  fouth 
by  the  Ferrarefe,  on  the  eail  by  Dcgado,  and  on  the 
well  by  the  Veronefe.  It  is  45  miles  in  length,  and 
17  in  breadth,  and  is  a  fertile  country.  Rovigo  is  the 
capital. 

f,  ^OLETiE  were  ten  magiftrates  of  Athens,  who, 
with  three  that  had  the  management  of  money  allowed 
for  public  flipws,  were  empowered  to  let  out  the  tribute- 
money  and't'cher  public  revenues,  and  to  fell  confifcated 
ellates ;  all  which  bargains  were  ratified  by  their  pre- 
fident,  or  in  his  name.  They  were  by  their  office  alfo 
bound  to  convidl  fuch  as  had  not  paid  the  tribute  called 
MsI  j.xc  vj  and  fell  them  in  the  market  by  auftlon.  The 
market  where  thefe  wretches  were  fold  was  called 

POLIANTHES,  the  Tuberose  :  A  genus  of  the 
monogynia  order,  belonging  to  the  hexandria  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
lOth  order,  Coronar'ta.  The  corolla  is  funnel-fiiaped, 
incurvated,  and  equal ;  the  filaments  are  inferted  into 
the  throat  of  the  corolla ;  in  the  bottom  of  which  the 
germen  is  fituated.  1  here  is  but  one  fpecies,  confifl;ing 
of  fome  varieties  ;  all  of  which  being  exotics  of  tender 
quality,  require  aid  of  artificial  heat,  under  flielter  of 
frames  and  glalfes,  &c.  to  bring  them  to  flower  in  per- 
feftion  in  this  countiy.  The  polianthes,  or  tuberofe, 
hath  an  oblong,  bulb-hke,  tuberous,  white  root ;  crown- 
ed with  a  few  long  very  nan-ow  leaves ;  amidil  them  an 
upright,  ftraight,  -firm  ftem,  three  or  four  feet  high-, 
terminated  by  a  long  fpike  of  large  white  flowers  ar- 
ranged alternately.  The  varieties  are  the  common  tu- 
R  r  berofe. 
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anthe?,  |)erofe,  with  fingle  flowers, — double-flowered, — dwarf- 
*  ftalked, — variegated-leaved.  They  all  flower  here  in 
June,  July,  and  Auguft :  the  flowers  arc  funnel  or  bell 
fhaped  ;  garnifh  the  upper  part  of  the  Item  in  a  long 
Ipike,  confifting  of  from  lo  to  or  more  feparate  in 
alternate  arrangements,  the  lower  flowers  opening  firft, 
which  are  fucceeded  by  thofe  above,  in  regular  order, 
making  in  the  whole  a  mod  beautiful  appearance,  highly 
enriched  with  a  moft  fragrant  odour.  The  common 
fmgle -flowered  tuberofe  is  the  fort  the  mofl;  commonly 
eultivated,  as  it  generally  blows  the  moft  freely,  and 
poiTeffes  the  fineft  fragrance.  The  double-flowered 
kind  alfo  highly  merits  culture,  as  when  it  blows  fair  it 
makes  a  Angularly  line  appearance.  The  dwarf  and 
the  variegated  kinds  are  inferior  to  the  other  two,  but 
may  be  cultivated  for  variety. 

All  the  varieties  being  exotics  from  warm  countries, 
although  they  are  made  to  flower  in  great  perfeftion  in 
Gur  gardens  by  aflittance  of  hot-beds,  they  will  not 
profper  in  the  open  ground,  and  do  not  increafe  freely 
in  England ;  fo  that  a  fupply  of  the  roots  is  imported 
hither  annually  from  Genoa,  and  other  parts  of  Italy, 
by  moft  of  the  eminent  nurfery  and  feedfmen,  and  the 
Italian  warehoufe-keepers  ;  generally  arriving  in  Febru- 
ary or  March,  time  enough  for  the  enfuing  fumnier's 
bloom  ;  and  are  fold  com.monly  at  the  rate  of  twelve  or 
fifteen  flilUings  per  hundred,  being  careful  always  to 
procure  as  large  roots  as  poffible,  for  on  this  depends 
the  fuccefs  of  having  a  complete  blow.  They,  requiring 
artificial  heat  to  blow  them  in  this  countiy,  are  planted 
in  pots,  and  plunged  in  a  hot-bed,  under  a  deep  frame 
furniflied  with  glafs  hghts  ;  or  placed  in  a  hot-houfe, 
ivhere  they  may  be  blowed  to  great  perfeftlon  with 
little  trouble.  l"he  principal  feafon  for  planting  them 
is  March  and  April :  obferving,  however,  that  in  order 
to  continue  a  long  fuccelTion  of  the  bloom,  it  is  proper 
to  make  two  or  three  different  plantings,  at  about  a 
month  interval ;  one  in  March,  another  in  April,  and  a 
third  the  beginning  of  May,  whereby  the  blow  may  be 
continued  from  June  until  September;  obfer\ing,  a^ 
above-mentioned,  they  may  be  flowered  either  by  aid  of 
a  common  dung  or  bark  hot-bed,  or  in  a  hot-houfe. 

With  refpett  to  the  propagation  of  thefe  plants,  it 
is  principally  by  offsets  of  the  roots.  The  blowing 
roots  that  are  brought  annually  from  abroad  for  fale  are 
often  furniihed  with  offsets,  which  ought  to  be  feparated 
previous  to  planting.  Thofe  alfo  that  are  planted  here 
in  our  gardens  frequently  furnifli  offsets  fit  for  feparation 
in  autumn  when  the  leaves  decay :  they  muft  then  be 
prefer>,'cd  in  fand  all  winter  in  a  dry  fheltered  place  ; 
and  in  the  beginning  of  March,  plant  them  either  in 
a  bed  of  light  dry  earth  in  the  full  ground  ;  or,  to  for- 
ward them  a:^  much  as  poffible,  allow  them  a  moderate 
hot-bed;,  and  in  either  method  indulge  them  with  a 
ihelter  in  cold  weather,  either  of  a  frame  and  lights,  or 
arched  with  hoops  and  occafionally  matted;  but  let 
them  enjoy  the  full  air  in  all  mild  weather,  giving  alfo 
plenty  of  water  in  dry  weather  during  the  feafon  of 
•  heir  growth  in  fpring  and  fummer.  Thus  let  them 
grow  till  their  leaves  again  decay  in  autumn  :  thoi  take 
them  up,  clean  them  from  earth,  and  lay  them  in 
fand  till  fpring  ;  at  which  time  fuch  roots  as  are 
large  enough  to  blow  may  be  planted  and  managed  as 
already  direfted,  and  the  fmaller  roots  planted  again  in 
■i  nurfery-bed,  to  have  another  year's  growth  5  after- 
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wards  plant  them  for  flowering.    The  Egyptians  put  Po! 
the  flowers  of  tuberofe  into  fweet  oil ;  and  by  this 
means  give  it  a  moft  excellent  flavour,  fcarce  inferior  to 
oil  of  jafmine. 

FOLIC  AND  RO,  a  fmall  ifland  in  the  Archipelago, 
feated  between  Milo  and  Morgo.  It  has  no  harbour, 
but  has  a  town  about  three  miles  from  the  fhore  near  a 
huge  rock.  It  is  a  ragged  Itony  ifland,  but  yields  as 
much  corn  as  is  fufficient  for  the  inhabitants,  who  con- 
fift  of  about  120  Greek  families,  aU  Chriftians.  The 
only  commodity  is  cotton  ;  of  which  they  make  napkins, 
a  dozen  of  which  are  fold  for  a  crown.  E.  Long.  35.  25. 
N.  Lat.  36.  36. 

POLICASTRO,  an  epifcopal  town  of  Italy,  in  the 
kingdom  of  Naples,  and  in  the  Hither  Principato  ;  but 
now  almoft  in  ruins,  for  which  reafon  the  bifhop  refides 
in  asother  town.  E.  Long.  15.  46.  N.  Lat.  40.  26. 

POLICY,  or  Polity,  in  matters  of  government. 
See  Polity. 

PoLicr  of  Injur ance^  or  yljfurance,  of  fhips,  is  a  con- 
traft  or  convention,  whereby  a  perfon  takes  upon  him- 
felf  the  rifl<s  of  a  fea-voyage  ;  obliging  himfelf  to  make 
good  the  loffes  and  damages  that  may  befal  the  vefTel, 
its  equipage,  tackle,  vi6lualling,  lading,  &c;  either  from 
tempefts,  fhipwrecks,  pirates,  tire,  war,  reprifals,  in  part 
or  in  whole  ;  in  confideration  of  a  certain  fum  of  feven, 
eight,  or  ten  per  cent,  more  or  lefs  according  to  the  riflv 
run  ;  which  fiim  is  paid  down  to  the  alTurer  by  the  af- 
furee  upon  his  figning  the  policy.    See  Insurance. 

POLIDORO  DA  Caravaggio,  an  eminent  painter, 
born  at  Caravaggio  in  the  Milanefe  in  1492.-  He  went 
young  to  Rome,  where  he  worked  as  a  labourer  in 
preparing  ftucco  for  the  painters ;  and  was  lb  animated 
by  feeing  them  at  work  in  the  Vatican,  that  he  folicited 
fome  of  them  to  teach  him  the  rules  of  defigning.  He 
attaclicd  himfelf  particularly  to  Matui-ino,  a  young  Flo- 
rentine ;  and  a  fimilarity  in  talents  and  tafte  producing 
a  difinterefted  affection,  they  aflociated  like  brothers, 
laljoured  together,  and  lived  on  one  common  purfe,  un- 
til the  death  of  Maturino.  He  underftood  and  praftifed 
the  chiaro-fcuro  in  a  degree  fuperior  to  any  in  the  Ro- 
man fchool ;  and  finiftied  an  incredible  number  of  piftures 
both  in  frcfco  and  in  oil,  few  of  the  puBlic  buildings  at 
Rome  being  without  fome  of  his  paintings.  Being 
obliged  to  fly  from  Rome  when  it  was  flormed  and  pil- 
laged, he  retired  to  MefEna,  where  he  obtained  a  large 
fum  of  money  with  great  reputation,  by  painting  the 
triumphal  arches  for  the  reception  of  Charles  V.  after 
his  victory  at  Tunis :  and  when  be  was  preparing  to 
retarn  to  Rome,  he  was  murdered,  for  the  fake  of  his 
riches,  by  his  Sicihan  valet  with  other  afTaflins,  in  the 
year  1543. 

POLIFOLIA,    See  Andromeda. 

POLIGNAC  (Melchier  de)>  an  excellent  French 
genius  and  a  cardinal,  was  born  of  an  ancient  and  noble 
family  at  Puy,  the  capital  of  Velay,  in  1662.  He 
was  fent  by  Louis  XIV.  ambaflador  extraordinary  to 
Poland,  where,  on  the  -death  of  Sobielki,  he  formed  a 
projeft  of  procuring  the  eleftion  of  the  prince  of  Conti. 
But  failing,  he  returned  home  under  fome  difgrace  ; . 
but  when  reftored  to  favour,  he-  was  fent  to  Rome  as- 
auditor  of  the  Rota.  He  was  plenipotentiary  during 
the  congrcfs  at  Utrecht,  at  which  time  Clement  I, 
created  him  a  cardinal ;  and  upon  the  acceffion  of  Louis 
XV.  he  was  appointed  to  refide  at  Rome  as  minifter  of 
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er  T^rawce.  He  remained  there  till  the  ye^r  1752,  and 
died  in  the  yeav  1741.  He  left  behind  hini  a  MS. 
'  poem  entitled  y^ntULucretius,  feu  De  Deo  et  Natura  ; 
the  plan  of  which  he  is  faid  to  have  formed  in  Holland 
in  a  converfation  with  Mr  Bayle.  This  celebrated  poem 
was  firft  pubhftied  in  the  year  1 74.9,  and  has  fmce  been 
feveral  times  printed  in  other  countries  befides  France. 
He  had  been  received  into  the  French  Academy  in  i  704, 
into  the  Academy  of  Sciences  in  1 7 1 5,  into  that  of  the 
Belles  Lettres  in  1 7 1 7  :  and  he  would  have  been  an  or- 
nament to  any  fociety,  having  all  the  accomplifhments 
of  a  man  of  parts  and  learning. 

POLISHER,  or  B  URNisHER,  among  mechanics, 
an  inftrument  for  poliihlng  and  burni(hing  things  pro- 
per to  take  a  poUfh.  The  gilders  ufe  an  iron-poliflier 
to  prepare  their  metals  before  gilding,  and  the  blood- 
llone  to  give  them  the  bright  polifh  after  gilding. 

The  polifhers,  among  cutlers,  are  a  kind  of  wooden 
wheels  made  of  walnut-tree,  about  an  inch  thick,  and 
of  a  diameter  at  pieafnre,  vs^hich  are  turned  round  by  a 
great  wheel ;  upon  thefe  they  fmooth  and  polifli  their 
k      work  with  emeiy  and  putty. 

I         The  poHfliers  for  glafs  confift  of  two  pieces  of  wood; 
'     the  one  flat,  covered  with  old  hat  ;  the  other  long 
and  half-round,  faltened  on  the  former,  wliofe  edge 
it  exceeds  on  both  fides  by  fome  inches,  which  fcrves 
I      the  workmen  to  take  hold  of,  and  to  work  backwards 
and  foi-wards  by. 

The  poliflaers  ufed  by  fpeftacle-makers  are  pieces 
of  wood  a  foot  long,  feven  or  eight  inches  broad,  and 
an  inch  and  a  half  thick,  covered  with  old  beaver  hat, 
whereon  they  pohfh  the  fhell  and  horn  frames  their  fpec- 
tacle-glaffes  are  to  be  fet  in. 

POLISHING,  in  general,  the  operation  of  giving 
n  glofs  or  lullre  to  certain  fubftances,  as  metals,  glafs, 
marble,  &c. 

The  operation  of  poliihinff  optic-glaffes,  after  being 
properly  ground,  is  one  of  tlie  moft  difficult  points  of 
the  whole  procefs.    See  Telescope. 

POLITENESS   means  elegance  of  manners  or 
good  breeding :  Lord  Chefterfield  calls  it  the  art  of 
pleafing.    It  has  alfo  been  called  an  artificial  good  na- 
ture ;  and  indeed  good  nature  is  the  foundation  of 
true  pulitenefs ;  without  which  art  will  make  but  a 
very  indifferent  figure,  and  will  generally  defeat  its 
own  ends.    "  Where  compliance  and  affent,  caution 
'nox.'dnd  candour,  fays  an  elegant  effayift      arife  from  a  na- 
tural tendernefs  of  difpofition  and  foftnefs  of  nature, 
as  they  fometimes  do,   they  are  almoft  amiable  and 
I     certainly  excufiible  ;  but  as  the  effe6ts  of  artifice,  they 
I     mufl;  be  defpifed.    The  perfons  who  poffefs  them  are, 
I     indeed,  often  themfelves  dupes  of  their  own  deceit, 
I     when  they  imagine  others  are  deluded  by  it.    For  ex- 
'     celTive  art  always  betrays  itfelf ;  and  many,  who  do  not 
openly  take  notice  of  the  deceiver,  from  motives  of  de- 
licacy and  tendernefs  for  his  charafter,  fecretly  deride 
and  warmly  refent  his  ineffeftual  fubtilty." 
u  of  _  "  True  golltenefs  (fays  another  author  f)  is  that  con- 
tinual attention  which  humanity  infpires  us  with,  both  to 
pleafe  others,  and  to  avoid  giving  them  offence.  The 
lurly  plain  dealer  exclaims  loudly  againft  this  virtue,  and 
prefers  his  own  (hocking  bluntnefs  and  Gothic  freedom. 
The  courtier  and  fawning  flatterer,  on  the  contrary,  fub- 
ilitute  in  its  place  infipid  compliments,  cringings,  and  a 
jargon  of  unmeaning  fentcnees.  The  one  biames  polite- 
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nefs,  becaufe  he  takes  it  for  ^  vice  ;  and  the  Other  is  PyHte^ffi"* 
the  occafion  of  this,  becaufe  that  which  he  prailifes  — nr~**^ 
is  really  fo." 

BolJi  thefe  eharafters  aft  from  fnotives  equally  ab- 
furd,  though  not  equally  crimini^.  The  conduCl  of  the 
artful  flatterer  is  guided  by  felf-love,  while  that  of  the 
plain-dealer  is  the  effeft  of  ignorance  ;  for  nothing  is 
more  certain,  than  that  the  defire  'of  pleafing  is  found- 
ed on  the  mutual  wants  and  the  mutual  wiflies  of  man- 
kind ;  on  the  pleafure  which  we  wifh  to  derive  from  fo- 
ciety, and  the  charafter  which  we  wifli  to  acquire. 
Men  having  difcovcrcd  tliat  it  was  neceffary  and  aigree- 
able  to  unite  for  their  common  interetts,  they  have  made 
laws  to  reprefs  the  wicked,  they  have  fettled  the  duties 
of  focial  life,  and  connefted  the  idea  of  refpeclability 
with  the  pradlice  of  thofe  duties ;  and  after  having 
prefcribed  the  regulations  neceffary  to  their  common 
fafety,  they  have  endeavoured  to  render  their  commerce 
with  one  another  agreeable,  by  eftablUhing  the  rules  of 
politenefs  and  goo<.l  breeding.  Indeed,  as  an  elegant 
author  already  quoted  remarks,  the  philofopher  who, 
in  the  aufterlty  of  his  virtue,  fiiould  condemn  the  art  of 
pleafing  as  unworthy  cultivation,  would  deferve  little 
attention  from  mankind,  and  might  be  difraiffed  to  his 
folitary  tub,  hke  his  brother  Diogenes.  It  is  the  dic- 
tate of  humanity,  that  we  fliould  endeavour  to  render' 
ourfelves  agreeable  to  thofe  in  whofe  company  we  are 
deftined  to  travel  in  the  journey  of  life.  It  is  our  In- 
tereft,  it  is  the  fource  of  perpetual  fatlsfaftlon  ;  it  is 
one  of  our  moft  important  duties  as  men,  and  paiticu- 
larly  required  in  the  profeffor  of  Chrlftianity." 

It  is  needlefs  to  particularize  the  motives  which  have 
induced  men  to  praftlfe  the  agreeable  virtues ;  for^ 
from  whatever  fource  the  defire  of  pleafing  proceeds,  it 
has  always  increafed  in  proportion  to  the  general  civili- 
zation of  mankind.  In  a  rude  ftate  of  fociety,  pleafure 
is  limited  in  its  fources  and  in  its  operation.  When  the 
wants  of  mankind,  and  the  means  of  attaining  them,  are 
few,  perfonal  application  is  neceffary  to  gratify  them,  and 
it  is  generally  fufiicient ;  by  which  means  an  individual 
becomes  more  independent  than  can  poffibly  be  the  cafe 
in  civIHzed  life,  and  of  courfe  lefs  difpofed  to  give  or  re- 
ceive affiilance.  Confined  to  the  folitary^  wifli  of  furnlfii- 
ing  means  for  his  own  happinefs,  he  is  little  intent  on  the 
pleafures  of  converfation  and  fociety.  His  defire  of  com- 
munication is  equal  to  the  extent  of  his  knowledge.  But 
as  foon  as  the  natural  wants  of  life  are  filled  up,  we  find 
unoccupied  time,  and  we  labour  hard  to  make  it  pafs  in 
an  agreeable  manner.  It  Is  then  we  perceive  the  advan- 
tage of  poffeffmg  a  rationeil  nature,  and  the  delights  of 
mutual  intercourfe.  When  we  confider  fociety  in  that 
ftate  of  perfeftion  which  enables  a  great  part  of  the 
members  of  it  to  purfue  at  lelfure  the  pleafures  of  con- 
verfation,. we  fliould  expeft,  both  from  the  eafe  of  ac- 
quitting ourfelves  to  the'fatisfliftion  of  our  affociates, 
and  from  the  advantages  arlfing  from  this  conduct,  that 
the  art  of  pleafing  might  be  reduced  to  a  few  plain  and 
fimple  rules,  and  that  thefe  might  be  derived  from  a 
flight  attention  to  general  manners. 

'I'he  art  ol:  pleafmg,  in  our  intercomfe  vkh  man- 
kind,  is  indeed  fo  fimple,  that  it  requires  }>othing  more 
than  the  conftant  defire  to  pleafe  In  all  our  words  and 
aftlons  ;  and  the  practice  of  it  can  neither  wound  a 
man's  felf-love,  nor  be  prejudicial  to  iiis  intcrcft  in  any 
poffible  fituation. 

R  r  2  But 
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But  though  this  be  certain,  it  is  doubtlefs  lefs  attended 
to  than  in  reafou  it  ought  to  be.  Each  particular  man 
is  fo  zealous  to  promote  his  own  ends  or  his  own  pleafure, 
aa  to  forget  that  his  neighbour  has  claims  equal  to  his 
own ;  that  every  man  that  enters  into  company  gives 
up  for  the  time  a  great  many  of  his  peculiar  rights  ;  and 
that  he  then  forms  part  of  an  alTociation,  met  together 
not  for  the  particular  gratification  of  any  one,  but  for 
the  purpofc  of  general  fatisfadtion.  See  Breeding, 
CoNVEFcsATiON,  and  Good  Manners. 

The  qualities  effential  in  the  art  of  pleafing,  are  vir- 
tue, hnoivledge,  and  manners.  All  the  virtues  which 
form  a  good  and  refpeftable  charadler  in  a  moral  fenfe 
are  er.^ntlal  to  the  art  of  pleafmg.  This  muft  be  an 
ettablilhcd  principle,  becaufe  it  depends  on  the  wants 
and  mutual  relations  of  fociety.  In  all  affairs  of  com- 
mon bulinefs,  we  delight  in  tranfa6ting  with  men  in 
whom  we  can  place  confidence,  and  in  whom  we  find 
integrity  ;  but  truth  is  fo  naturally  pleafing,  and  the 
common  affairs  of  life  are  fo  interwoven  with  focial  in- 
tercourfe,  that  we  derive  abundantly  more  fatisfattion 
from  an  honeft  character  than  from  fpecious  manners. 
*'  Should  you  be  fufpefted  (fays  Chcfterfield)  of  in- 
juftice,  malignity,  perfidy,  lying,  &c.  all  the  parts 
and  knowledge  of  the  world  will  never  procure' you 
efteem,  friendfhip,  and  refpeCl." 

The  fiiil  of  virtues  in  our  comjnerce 'wIth  the  world, 
and  the  chief  in  giving  pleafure  to  thofe  with  whom  we 
affociate,  is  inviolable  fincerity  of  heart.  We  can  ne- 
ver be  too  punftiial  in  the  moll  fcrupulous  tendernefs 
to  our  moral  charafter  in  this  refpeft,  nor  too  nicely  af- 
fefted  in  preferving  our  integrity. 

The  peculiar  modes,  even  of  the  fafhionable  world, 
which  are  founded  in  diffimulation,  and  which  on  this 
account  have  induced  feveral  to  recommend  the  prac- 
tice, would  not  prevent  a  man  of  the  highefb  integrity 
from  being  acceptable  in  the  very  beft  company.  Ac- 
knowledged fincerity  gives  the  fame  ornament  to  cha- 
radler  that  modefty  does  to  manners.  It  would  abun- 
dantly atone  for  the  want  of  ridiculous  ceremony,  ov 
falfe  and  unmeaning  profeffions  ;  and  it  would  in  no  re- 
fpeft  diminifh  the  luilre  of  a  noble  air,  or  the  perfeftion 
of  an  elegant  addrefs. 

If  integrity  be  the  foundation  of  that  character  which 
is  moft  generally  acceptable,  or  which,  in  other  words, 
poffeffes  the  power  of  pleafing  in  the  higheft  degree, 
humanity  and  modefty  are  its  higheft  ornaments. 

The  whole  art  of  pleafing,  as  far  as  the  virtues  are 
concerned,  may  be  derived  from  the  one  or  other  of 
thefe  fources.  Humanity  comprehends  the  difplay  of 
every  thing  amiable  to  others  ;  modefty  removes  or  fup- 
prelTes  eveiy  thing  offenfive  in  ourfelves. 

This  modefty,  however,  is  not  inconfiftent  with  firm- 
nefs  and  dignity  of  charafter :  it  arifes  rather  from 
the  knowledge  of  our  imperfedlion  compared  with  a 
certain  ftandard,  than  from  confcious  ignorance  of  what 
we  ought  to  know.  We  muft  therefoi-e  dlftinguKh  be- 
tween this  modefty  and  what  the  French  call  mauvaife 
honte.  The  one  is  the  unaffefted  and  unafPaming  prin- 
ciple which  leads  us  to  give  preference  to  the  merit  of 
others,  the  other  is  the  aukward  ftruggUng  of  nature 
over  her  own  infirmities.  The  firft  gives  an  additional 
luftre  to  every  good  quality  ;  while  fome  people,  from 
feeling  the  pain  and  inconveniency  of  the  mauvaife 
Aen/f,  have  rufhed  into  the  other  extreme,  and  turned 
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impudent,  as  cowards  fometimes  grow  defpmtc  from'  Polite 
excefs  of  danger.    The  medium  between  thefe  two  ex- 
trcmes  marks  out  the  well-bred  man  ;  he  feel^  himfelf 
firm  and  eafy  in  all  companies,  is  modeft  without  being 
baftiful,  and  fteady  without  being  impudent. 

A  man  pofteffrng  the  amiable  virtues  is  ftlU  farther 
prepared  to  pleafe,  by  having  in  his  own  mind  a  perpe- 
tual fund  of  fatisfaftion  and  entertainment.  He  is  put 
to  no  trouble  in  concealing  thoughts  which  it  would  be 
difgraceful  to  avow,  and  he  is  not  anxious  to  difplay 
virtues  which  his  daily  converfation  and  his  conftant 
looks  render  vifible. 

The  next  ingredient  in  the  art  of  pleafmg,  is  to  pof- 
fcfs  a  correft  and  enlightened  underftanding,  and  a  fund 
of  rational  knowledge.  With  virtue  and  modefty  we 
muft  be  able  to  entertain  and  inftruft  thofe  with  whom- 
we  afl'oclate. 

The  faculty  of  communicating  ideas  is  peculiar  to 
man,  and  the  pleafure  which  he  derives  from  the  inter-, 
change  alone  is  one  of  the  moft  important  of  his  blef- 
fings.    Mankind  are  formed  with  numberlefs  wants,  and 
with  a  mutual  power  of  afiifting  each  other.  It  Is  a  beau- 
tiful and  happy  part  of  the  fame  perfeft  plan,  that  they 
are  llkewlfe  formed  to  delight  in  each  other's  company,- 
and  in  the  mutual  Interchange  of  their  thoughts.  The 
different  fpecles  of  communication,  in  a  highly  pohftied 
age,  are  as  numerous  as  the  different  ranks,  employments, 
and  occupations  of  men ;  and  Indeed  the  knowledge  which', 
men  wifli  to  communicate,  takes  its  tinge  from,  their 
peculiar  profeflion  or  occupation^ 

Thus  commercial  men  delight  to  talk  of  their  trade,, 
and  of  the  nature  of  public  bufinefs  ;  men  of  pleafure, 
who  wifti  merely  to  vary  or  quicken  their  amufements,. 
are  in  converfation  hght,  trifling,  and  infincere  ;  and 
the  literati  dehght  to  dwell  on  new  books,  learned  men,, 
and  important  difcoverles  in  fcience  or  in  arts.  But  as 
the  different  clafl'es  of  men  will  frequently  meet  toge- 
ther, all  parties  Tnuft  fo  contrive  matters,  as  to  combine 
the  ufeful  a  id  agreeable  together,  fo  as  to  give  the 
greateft  delight  at  the  time,  and  the  greatcft  pleafure 
on  refleftion.  An  attention  to  thefe  principles  would' 
make  the  man  of  pleafure  and  the  man  of  learning  meet 
together  on  equal  terms,  and  derive  mutual  advantage 
from  their  different  qualifications.  With  due  attention 
to  fuch  ideas,  we  proceed  to  mention  the  kinds  of 
knowledge  which  are  ihoft  fitted  for  converfation* 
Thofe  who  wifh  to  pleafe  fhould  particularly  endea- 
vour to  be  informed  in  thofe  points  which  moft  gene- 
rally occur.  An  accurate  or  extenfive  knowledge  on 
learned  fubjedls  is  by  no  means  fufficient :  we  muft  alfo- 
have  an  accurate  and  extenfive  knowledge  of  the  com- 
mon occurrences  of  life. 

It  is  the  knowledge  of  mankind,  of  governments,  of 
hiftory,  of  public  charafters,  and  of  the  fprings  which 
put  the  great  and  the  little  actions  of  the  world  in 
motion,  which  give  real  pleafure  and  rational  inftruc- 
tion.  The  knowledge  which  we  communicate  muft. 
in  fome  ftiape  be  interefting  to  thofe  to  whom  we  com- 
municate it ;  of  that  nature,  that  the  defire  of  recei- 
ving it  may  overbalance  every  kind  of  difgutt,  excited' 
too.  often  on  the  fcore  of  envy  and  -  felf-love,  againft 
thofe  who  happen  to  poflefs  fuperior  endowments,  and 
at  the  fame  time  of  that  importance,  as  to  elevate  the 
thoughts  fomewhat  above  the  aftions  and  the  faults  of 
the  narrow  circle  formed  in  our  own  immediate  neigh- 
bourhood. 
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nefs  bourhood.  On  this  account  it  is  recommended  by  an 
author  who  fully  knew  mankind,  as  a  maxim^  of  great 
importance  in  the  art  of  plealhig,  to  be  acquainted  with 
the  private  chnrafter  of  thofe  men  who,  from  their  fta- 
lion  or  their  aftions,  are  making  a  figure  in  the  world. 
We  naturally  wifh  to  fee  fuch  men  in  their  retired  and 
undifguifed  moments;  and  he  who  can  gratify  us  is  high- 
ly acceptable.  Hiftory  of  all  kinds,  fitly  introduced, 
and  occafionally  embellifhed  with  pleafing  anecdotes,  is 
»  chief  part  of  our  entertainment  in  the  intercourfe^  of 
life.  This  is  receiving  inftruftion,  without  exciting 
much  envy  ;  it  depends  on  memory,  and  memory  is  one 
of  thofe  talents  the  polTeffion  of  which  we  leaft  grudge 
to  our  neighbour.  Our  knowledge  of  hiftoiy,  at  the 
fame  time,  muft  not  appear  in  long  and  tedious  details  ; 
but  in  apt  and  well  chofen  allufions,  calculated  to  illuf- 
trate  the  particular  fubjeft  of  converfation.  Lut  the 
knowledge  moft  neceflary  is  that  of  the  human  heart. 
This  is  acquired  by  conftant  obfervation  on  the  manners 
and  maxims  of  the  world,  connected  with  that  which 
paffes  in  our  own  minds.  This  leads  us  from  the  com- 
mon details  of  conduft,  from  flander  and  defamation, 
to  the  fources  and  principles  of  adion,  and  enables  us 
to  enter  into  wliat  may  be  called  the  philofophy  of  con- 
▼erfation.  We  may  fee  both  the  praftlcability  of  this 
kind  of  difcourfe,  and  the  nature  of  it^  in  the  following 
lines  of  Horace  : 

Sermo  orltxir,  non  de  villis  domibufve  alienis  ; 
Nec  male  necne  Lepos  faltet  :  fed  quod  magis  ad  nos 
Pertinet,  &  nefcire  malum  eft,  agitamus  :  utrumne 
Divitiis  homines,  an  fint  virtute  beati  ?  » 
Quidve  ad  amicitias,  ufus  reftumne,  trahat  nos  ? 
Et  quae  fit  natura  boni,  fummumque  quid  ejus  ?  &c. 

By  this  means  conftant  materials  are  fupplied  for  free, 
eafy,  and  fpirited  communication.  The  rettraints  which 
are  impofed  on  mankind,  either  from  what  their  own 
chai-ader  may  fuffer,  or  from  the  apprehenfion  of  gi- 
ving off'ence  to  others,  are  entirely  taken  off,  and  they 
have  a  fufficient  quantity  of  current  coin  for  all  the  com- 
mon purpofes  of  life. 

In  addition  to  virtue  and  knowledge,  which  are  the 
chief  ingredients  in  the  art  of  pleafing,  we  have  to  con- 
fider  graceful  and  eafy  manners.  Lord  Chefterfield  in- 
deed confiders  thefe  as  the  moft  effentlal  and  important 
part ;  as  if  the  diamond  received  its  whole  value  from 
the  polifh.  But  though  he  is  unqueftionably  miftaken, 
there  is  yet  a  certain  fweetnefs  of  manners  which  is 
particularly  engaging  in  our  commerce  with  the  world. 
It  is  that  which  conftitutes  the  charafter  which  the 
French,  under  the  appellation  of  Paimabkyio  much  talk 
of,  and  fo  juftly  value.  This  is  not  fo  eafily  defcribed 
as  felt.  It  is  the  compound  refult  of  different  things 
as  complaifance,  a  flexibility,  but  not  a  fervility  of  man- 
ners, an  air  of  foftnefs  In  the  countenance,  gefture,  and 
cxpreflion,  equally  whether  you  concur  or  differ  with 
the  perfon  you  converfe  with.  This  is  particularly  to 
be  ftudied  when  we  are  obliged  to  refufe  a  favour  aflced 
of  us,  or  to  fay  what  in  itfelf  cannot  be  very  agreeable 
to  the  perfon  to  whom  we  fay  it.  It  is  then  the  ne- 
ceffary  gilding  of  a  dlfagreeable  pill.  But  this,  which 
may  be  called  the  fuaviter  in  modo,  would  degenerate 
and  fink  into  a  mean  and  timid  complaifance  and  paf- 
fivenefs,  if  not  fupported  by  firmnefs  and  dignity  of 
character.  Hence  the  Latin  fentence,  fuaviter  in  modo, 
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fartikr  in  r?,  becomes  a  ufeful  and  important  maxim  in  Politenefi. 

,  Genuine  eafy  manners  refult  from  a  conftant  atten- 
tion to  the  relations  of  perfons,  things,  tirne,  and  places. 
Were  we  to  converfe  with  one  greatly  our  fuperior,  we 
are  to  be  as  eafy  and  unembarraiTed  as  with  our  equals  ; 
but  yet  every  look,  word,  and  aftion,  ftio  aid  f-imply, 
without  any  kind  of  fervlle  riattery,  the  greatcft  refpeft. 
In  mixed  companies,  with  our  equals,  greater  eaie  and 
liberty  are  allowed  ;  but  they  too  have  their  proper  li- 
mits.   There  is  a  fecial  refpeft  necefiary.    Our  words, 
geftures,  and  attitudes,  have  a  greater  degree  of  lati- 
tude, though  not  an  imbounded  one.    That  eafinefs 
of  carriage  and  behaviour  which  is  exceedingly  enga- 
ging, widely  differs  from  negligence  and  inattention,, 
and  by  no  means  implies  that  one  m.ay  do  whatever  he 
pleafes  ;  it  only  mean?,  that  one  is  not  to  be  ftiff,  for- 
mal, and  embarraffed,  difconcerted  and  alhamed ;  but  it 
requires  great  attention  to,  and  a  fcrupuious  obfervation 
of,  what  the  French  call  le.t  bictifcancei  ;  a  word  which 
implies  "  decorum,  good-breeding,  and  propriety." 
Whatever  we  ought  to  do,  is  to  be  done  with  eafe  and- 
unconcern  ;  whatever  is  improper,  muft  not  be  done  at 
all.    In  mixed  companies,  alfo,  different  ages  and  fexes- 
are  to  be  differently  addreffed.    Although  we  are  to 
be  equally  eafy  with  all,  old  age  particularly  requires 
to  be  treated  with  a  degree  of  deference  and  regard. 
It  is  a  good  general  rule,  to  accuftom  ourfelves  to  have 
a  kind  feeling  to  every  thing  connefted  with  man  ;  and 
when  this  is  the  cafe,,  we  ftiall  feldom  err  in  the  appli- 
cation.   Another  important  point  in  the  hienftances  is^ 
not  to  run  our  own  prefent  humour  and  difpofition  in- 
difcriminately  againft  every  body,  but  to  obferve  and- 
adopt  theirs.    And  if  we  cannot  command  one  prefent 
humour  and  difpofition,  it  is  neceffary  to  fingle  out 
thofe  to  converfe  with  who  happen  to  be  in  the  hu- 
mour the  neareft  to  our  own.   Peremptorinefs  and  decl- 
fion,  efpecially  in  young  people,  is  contrary  to  the  bien- 
Jeances  :  they  fhould  feldom  feem  to  diffent,  and  always- 
ufe  fome  foftening  mitigating  expreffion. 

There  is  a  bienfeance  alfo  with  regard  to  people  of 
the  lowcft  degree ;  a  gentleman  obferves  it  with  his- 
footman,  and  even  Indeed  with  the  beggar  in  the 
ftreet.  He  confiders  them  as  objefts  of  compaffion,, 
not  of  infult  ;  he  fpeaks  to  neither  in  a  harfh  tone,  but 
con-eels  the  one  cooUy,  and  refufe  s  the  other  with  hu- 
manity. 

The  following  obfervations  perhaps  contain  the  fum 
of  the  art  of  pleafing  ; 

1.  A  fixed  and  habitual  refolution  of  endeavouring 
to  pleafe,  is  a  circuraftance  which  will  feldom  fail  of  ef- 
feft,  and  its  effed  will  every  day  become  more  vifible 
as  this  habit  increafes  In  ftrength. 

2-,  This  refolution  muft  be  regulated  by  a  very  confi-- 
derable  degree  of  good  fenfe.. 

3.  It  is  a  maxim  of  almoft  general  application,  that' 
what  plcaies  us  in  another  will  alfo  pleafe  others  In  us. 

4.  A  conftant  and  habitual  attention  to  the  different- 
difpofitlons  of  mankind,  to  their  ruling  paffions,  and  to 
their  peculiar  or  occafional  humours,  is  abfolutely  necef- 
fary. 

5.  A  man  who  would  pleafe,  muft  poffefs  a  firm,, 
equal,  and  fteady  temper.  And, 

6.  An  eafy  and  graceful  manner,  as  diftant  from  bafli- 
fulnefs  on  the  one  hand  as  from  impudence  on  tha 

other. 
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^  PnHtu"e''8,  other.  He  who  thinks  hi'rnrdf  Oifc  of  pleafing  (fays 
.'^"■'  i^ .  Lord  Chefleraelu),  and  lie  who  dcfpairs  of  it,  are  equal- 
ly fure  to  fail."  A;k1  he  is  undoubtedly  in  the  right. 
The  one,  by  his  afliuning  vanity,  is  inattentive  to  the 
means  of  plealing  ;  and  the  other,  from  fear,  is  ren- 
dered incapable  of  employing  them. 

A  variety  of  excellent  rules  for  acquiring  politenefs, 
with  ftri(5lures  on  particular  knids  of  impolite nefs,  may  be 
found  in  the  Spectator,  Rambler,  Idler,  Lounger,  Mirror^ 
and  other  periodical  works  of  that  kind  ;  in  Knox^s  Ef- 
fays^  and  aznong  Sivifi's  Works  ;  fee  Good  Manners. 
Chejierjield's  Art  of  Pleaftng,  and  his  Letters^  are  alfo 
worthy  of  perufal,  provided  the  reader  be  on  his  guard 
againft  the  infincerity  and  other  vices  which  thofe  books 
are  calculated  to  infufe,  and  provided  he  always  bears  in 
mind  what  we  have  endeavoured  to  fhow  in  this  article, 
that  true  politenefs  does  not  confiil  in  fpecibus  manners 
and  a  diflimulating  addrefs,  but  that  it  muft  always  be 
founded  on  real  worth  and  intrinfic  virtue. 

POLITIAN  (Angelo),  was  born  at  Monte  Pul- 
clano  in  Tu(cany  in  '454.  He  learned  the  Greek 
tongue,  of  which  he  became  a  complete  mailer,  under 
Andronicus  of  Theflalonica.  He  is  laid  to  have  written 
vevfes  both  In  Greek  and  Latin  when  he  was  not  more 
than  !  2  years  of  age.  He  Itudied  alfo  the  Platonic 
philofophy  under  Marfilius  Ficinus,  and  that  of  Ari- 
ilotle  under  Argyropylus.  He  was  one  of  the  moll 
learned  and  polite  writers  of  his  time.  The  firll  work 
which  gaiued  him  a  reputation  was  a  poem  on  the 
tournament  of  Julian  de  Medicis.  The  account  he 
wrote  fome  time  after  of  the  confpiracy  of  the  Pazzi's 
was  very  much  efteemed.  He  wrote  many  other  pieces 
which  have  merited  approbation  ;  and  liad  he  lived 
longer,  he  would  have  enriched  the  republic  of  letters 
with  many  excellent  works ;  but  he  died  at  the  age 
of  40  years.  His  morals  anfwered  the  homelinefs  of 
his  face  rather  than  the  beauty  of  his  genius  ;  for 
Paul  Jovius  informs  us,  that  "  he  was  a  man  of  aukward 
and  perverfe  manners,  of  a  countenance  by  no  means 
open  and  Hberal,  a  nofe  remarkably  large,  -and  fquinting 
eyes.  He  was  crafty,  fatlrlcal,  and  full  of  inward  ma- 
lice :  for  his  conftant  way  was,  to  fneer  and  ridicule  the 
■produ£lions  of  other  men,  and  never  to  allow  any  crltl- 
cifm,  however  juft,  upon  his  own." 

He  was,  neverthelefs,  as  all  acknowledge,  a  man 
of  moft  confummate  erudition  ;  and  not  only  fo,  but  a 
veiy  polite  and  elegant  writer.  Erafmus,  In  his  Cicero- 
fiianus,  calls  him  a  rare  miracle  of  nature,  on  account  of 
his  excelling  in  every  kind  of  writing :  his  words  are 
remarkable  :  "  Faiex/r  Angelum  prorfus  angelica  fulffe 
mente,  rarum  natura  miraculum,  ad  quodcvnque  fcr'ipti  ge- 
nus abplicaret  animum."  Some  of  his  poems  were  fo 
much  admired,  that  feveral  learned  men  have  made  it 
their  bufmefg  to  comment  on  them.  It  has  been  often 
reported  that  he  fpoke  of  the  Bible  with  great  con- 
tempt ;  and  that,  having  read  it  but  once,  he  complain- 
ed he  had  never  fpent  his  time  fo  ill.  But  this  is  not 
probable,  for  It  niuft  be  remembered  that  he  was  a 
pricll  and  canon  of  Florence  ;  and  we  learn  from  one 
of  his  Epiilles  that  he  preached  a  whole  Lent.  It 
does  not  indeed  follow  hence,  that  he  did  not  think 
ronteraptuoufly  of  the  Bible,  becaufe  many  of  his 
church,  efpecially  among  the  better  fort,  have  not  been 
very  good  bdievers,  and  he  might  be  one  of  them  :  but 
it  is  not  likely  he  would  fpeak  eut  fo  freely.  "  1  could 
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(as  Bayle  fuys)  much  more  eaiily  believe  the  judgment  roljtle?, 
he  is  f(ild  to  have  made  on  the  Pfalms  of  David  and  ^'^'••^i'-'' 
the  Odes  of  Pindar  :  he  did  not  deny  that  there  are  'tlll!!!!!^ 
many  good  ar.d  fine  things  in  the  Pfalms  ;  but  he  pre- 
tended  that  the  fame  things  appear  in  Pindar  with  more 
brightnefs  and  fwcetnefs."    I'he  two  Seallgers  have 
fpoken  highly  of  PoHtian  :  the  elder  has.  preferred  a 
confolatory  elegy  of  his  to  that  which  Ovidfent  to  Li- 
via  upon  the  death  of  Drufus,  and  fays,  he  had  rather 
have  been  the  author  of  It :  the  younger  calls  -him  an 
excellent  poet,  b'.it  thinks  the  iiyle  of  his  epiftles  too 
elated  and  declamatory. 

His  works  have  been  printed  at  various  times,  and  in 
various  places  :  his  epiftles  have  probably  been  moft  read, 
becaufe  thefe  are  things  which  the  generality  of  people 
are  beft  pleafed  with. 

POLITICAL,  from  ^ox'c  «  a  city,"  fignifies  any 
thing  that  relates  to  policy  or  civil  government. 

PoLi'tiCAL  Arithmetic,  is  the  art  of  reafoning  by 
figures  upon  matters  relating  to  government,  fuch  as 
the  revenues,  number  of  people,  extent  and  value  of 
land,  taxes,  trade,  &c.  in  any  nation. 

Thefe  calculations  are  generally  made  with  a  view 
to  afcertain  the  comparative  ftrength,  profperlty,  &c. 
of  any  two  or  more  nations.  With  this  view,  Sir  Wil- 
liam Petty,  in  his  Political  Arithmetic,  p.  74,  &c.  com- 
putes the  land  of  Holland  and  Zealand  to  be  about 
1, 00c, 000  acres,  and  that  of  France  to  be  8,000,000  ; 
and  yet  the  former  is  one-third  part  as  rich  and  ftrong 
as  the  hitter.  The  flilpplng  of  Europe  he  computew 
to  be  about  2,000,000,  of  which  Britain  has  500,000; 
Holland  900,000;  France  ioc,oco;  Hamburgh,  Den-  ^ 
mark,  Sweden,  and  Dantzic  250,000;  and  Spain,  Por-  | 
tugal,  Italy,  &c.  the  reft.  The  exports  of  France  he  I 
computes  at  L.  5,000,000,  of  which  one-fourth  came  \ 
to  Britain  ;  of  Holland  L.  i^S,coc,ooc,  of  which 
L.  300,000  came  to  Britain.  The  money  ralfed  year- 
ly by  the  king  of  France  was  about  L.  6,500,000  Ster- 
hng;  that  of  all  the  Dutch  provinces  L.  3,000,000,  of 
which  2,100,000  was  raifed  in  Plolland  and  Zealand. 
The  number  of  people  in  England  he  computed  to  be  fix 
millions,  and  their  expences,  at  L.  7  per  annum  a  head, 
L.  42,OJO,ooo  ;  the  rent  of  land  L.  8,000,000  ;  and 
the  interefts,  &c.  of  perfonal  eftates  as  much,  the  rents 
of  houfes  L.  4,000,000,  and  the  profits  oi  labour 
L.  26,000,000.  The  people  of  Ireland  he  reckoned 
i,300,coc.  The  corn  fpent  In  England,  at  5/.  a  buftiel 
for  wheat,  and  2 J.  6r/.  for  barley, amounts  toL.  1 0,000,000 
a-year.  The  navy  of  England  then  required  36,000 
men  to  man  it,  and  other  trade  and  ftiipping  48,000. 
In  France,  to  manage  the  whole  Ihipping  trade,  there 
were  then  required  only  1500  men.  The  whole  people 
of  France  were  13,500,000;  and  thofe  of  England, 
Scotland,  and  Ireland,  about  9,500,000.  In  the  three 
kingdoms  are  about  20,000  churchmen,  and  in  France 
more  than  270,000.  In  the  dominions  of  England 
were  above  40,000  feamen,  and  In  France  not  more 
than  1 0,000.  In  England,  Scotland,  and  Ireland,  and 
all  their  dependencies,  there  was  then  about  6o,ooo 
ton  of  fliipping,  worth  about  4,500,000  In  money. 
The  fea-line  round  England,  Scotland,  and  Ireland,  and  « 
the  adjacent  illes,  is  about  3800  miles.  In  the  whole 
world  he  reckoned  about  350,000,000  of  people;  and 
thofe  with  whom  the  Enghih  and  Dutch  have  any'com- 
mercc,  not  more  than  eighty  millions ;  and  the  value  of 
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itical  commodities  annually  traded  for  In  the  whole  not  above 
L.  45,000,000.  That  the  manufa6lures  exported  from 
England  amounted  to  about  L.  5,000,000  per  annum  ; 
lead,  tin,  and  cods,  to  L.  500,000  per  annum<.  The 
value  of  the  French  commodities  then  brought  into 
Jlngland  did  not  exceed  L.  1,200,000 /^r  annum  ;  and 
the  whole  calh  of  England  in  current  money  was  then 
about  L.  6,00c, 000  Sterling, 

With  thefe  calculations  Dr  Davenant  was  diffatisfied  ; 
and  therefore,  from  the  obfervations  of  Mr  Greg.  King, 
he  advanced  others  of  his  own.  He  reckons  the  land 
of  England  39  millions  of  aci'es  ;  the  number  of  people 
5  millions  and  a  half,  increafing  9000  a  year,  making 
allowance  for  wars,  plagues,  and  other  accidents.  He 
reckons  the  inhabitants  of  London  530,000  ;  of  other 
cities  and  market-towns  in  England  870,000  ;  and  thofe 
of  villages,  &c.  4,100,-  00.  The  yearly  rent  of  land 
he  reckons  L.  10,000,000;  of  houfes,  &c.  2,000,000; 
the  produce  of  all  kinds  of  grain  in  a  tolerable  year 
L. 9,075,000;  the  annual  rentof  corn  landsL. 2, 200,000, 
and  their  net  produce  L.  9,000,000 ;  the  rent  of  pa- 
llure,  meadows,  woods,  foreils,  commons,  heaths,  &c. 
L>.  7,00c, 000  ;  the  annual  produce  by  cattle  in  butter, 
cheefe,  and  milk,  about  L.  2,500,000 ;  the  value  of 
the  wool  yearly  fhorn  about  L.  2,000,000  ;  of  horfes 
yearly  bred  about  L.  250,000  ;  of  the  flefh  yearly  fpent 
as  food  about  L.  3,350,000  ;  of  the  tallow  and  hides 
about  L.  600,000 ;  of  the  hay  yearly  confumed  by 
liorfes  about  L.  1,300,000  ;  of  the  hay  confumed  by 
other  cattle  L.  1 ,000,000  ;  of  the  timber  yearly  felled 
for  building  L.  500,000;  and  of  the  wood  yearly  fpent 
•in  firing,  &c.  about  L.  500,000.  The  proportion  of 
the  land  of  England  to  its  inhabitants  is  now  about  7^ 
acres  per  head  ;  the  value  of  the  wheat,  rye,  and  bar- 
ley, neceffary  for  the  fullenance  of  England,  amounts 
to  at  leaft  L,.  6,000,000  Sterling  per  annum;  of  the 
woollen  manufa£ture  about  L.  8,000,000  per  annum, 
a«id  exports  of  all  kinds  of  the  woollen  manufafture 
amount  1.0  above  L.  2,000,000  per  annum  ;  the  annual 
income  of  England,  on  which  the  whole  people  fubfift, 
and  out  of  which  all  taxes  are  paid,  is  reckoned  to  be 
about  Xi.  43,000,000,  that  of  France  L.  Bi, 000,000, 
and  of  Holland  L.  18,250,000.  See  IDavenant's  EJfay 
cm  Trade,  in  vol.  vi.  of  his.  works.  For  calculations  re- 
fpedting  mortality,  fee  Major  Grant's  Gh/ervations  on 
ihe  Bills  of  Mortality,  and  our  article  Bills  of  Mor- 
•lAinr. 

In  Vol.  XLIX.  of  the  Philofophical  Tranfaftions  we 
have  an  eftimate  of  the  number  of  people  in  England 
by  Dr  Brakenridge,  from  conlidering  the  number  of 
lioufes  and  quantity  of  bread  confumed.  On  the  for- 
mer principle  he  computes  the  number  of  people  to  be 
6,257,418  of  all  ages,  counting  in  England  and  Wales 
911,310  houfes,  and  allowing  fix  perfons  to  a  houfe. 
From  a  furvey  of  the  window-lights  after  the  year 
1750,  the  number  of  houfes  charged  in  England  and 
Wales  were  690,000,  befides  200,000  cottages;  that 
pay  nothing  ;.the  whole  number  therefore  was  890,000, 
and  the  number  of  people,  allowing  fix  to  a  houfe, 
5,340,000.  On  the  latter  principle,  he  eftimjites  the . 
number  of  quarters  of  wheat  confumed  at  home  to  be 
2,026,100;  and  allowing  a  quarter  for  three  perfons 
in  a  year,  or  feven  ounces  a  day  for  each  perfon,  he 
concludes  the  nuniber  of  people  to  be  6,078,300.  Of 
this  auinber,  according  to  Dr  Halley^  rule,  he  fuppo- 
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fes  about  r, 50^,000  men  able  to  carry  anra.  Thecoun-  Political ' 
try  he  fuppofes  capable  of  fupporting  one-half  mqre'^'"^"^^'**' 
inhabitants,  or  9,000,000  ;  for,  accorduig  to  Mr  Tem-  pj^jj 
pieman's  furvey,  England  contains  49,450  fquare  miles,  .«J!^U1/. 
that  is,  31,648,000  acres,  of  which  300,000  acres 
are  proper  to  be  cultivated  ;  and  allowing  three  acres, 
well  manured,  for  the  maintenance  of  one  perfon,  there 
will  be  maintenance  in  England  for  8,430,000  people ; 
to  which  add  the  produce  of  fifhing,  and  it  will  enable 
the  country  to  fupport  9,000,000.  In  Ireland,  Mr 
Templeman  reckons  17,5'3 6,000  acres,  of  which  Dr 
Brakenridge  thinks  12,000,000  are  capable  of  cultiva- 
tion ;  and  allowing  four  acres  to  each  perfon,  and  the 
number  of  inhabitants  to  be  only  i, 000,00c,  Ireland 
could  maintain  2,000,000  more  people  than  it  has 
nov/.  In  Scotland,  containing  i, i?oc, 000  people,  and 
1 7,728,000  acres  of  land,  of  which  there  are  i  i,ooc,ooo 
good  acres,  allowing  five  for  each  perfon,  he  fuppofes 
there  may  be  provifion  for  2,200,000  people,  or  for 
700,000  more  than  there  are  at  prefent.  Hence  he 
infers,  that  were  both  the  Britifli  ifles  properly  cultiva- 
ted, there  is  a  provifion  for  6,or 0,000  inhabitants 
beyond  the  prefent  nimnber.  Extending  hi,^  furvey  to 
the  whole  globe,  he  fuppofes  the  whole  furface  tp  be 
to  the  quantity  of  land  as  8  to  3,  /.  e.  as  19 -,819,  ,-50 
to  74,182,331  fquare  miles;  out  of  which,  dedu6ting 
one-third  for  walle-gr«und,  there  will  be  49,45^4,887 
fquare  miles,  or  3 1 ,6  ?  l ,  1 2 7,6  ^o  good  acres.  And  Ha- 
ting the  whole  number  of  inhabitants  on  the  globe  to  . 
be  400,000,000,  there  will  be  79  good  acres  to  each 
perfon.  See  Dr  Hailey's  Cnk.ulotions  on  the  fame  fub- 
jeft,  and  Dr  Price's  (for  a  lift  of  whofe  works  fee  his 
life  at  the  word  Price),  and  King  on  the  National 
Deht. 

POLITICS,  the  firft  part  of  economy  or  ethics, . 
confifting  in  the  well  governing  and  regulating  the  af- 
fairs of  a  ftate  for  the  maintenance  of  the  public  fafety, 
order,  tranquillity,  and  morals. 

Lord  Bacon  divides  politics  into  three  parts,  viz.  the  • 
prefervation  of  the  ftate,  its  happinefs  and fouri/hlng,  and 
its  enlargement.    Of  the  firft  two,  he  informs  us,  various  ■ 
authors  have  treated,  but  the  laft  has  never  been  han- 
dled ;  and  he  has  given  a  fpecimen  of  an  effay  to  fup- 
ply  the  want,  -i ' 

POLI  FY,  or  Policy,  denotes  the  peculiar  form 
and  conftitution  of  tlie  government  of  any  ftate  or  na- 
tion ;   or  the  laws,  orders,  and  regulations,  relating 

thereto  *  Polity  differs  only  from  politics,  as  the*  See  fTs* 

theory  from  the  practice  of  any  art.  lernmia^ 

Of  the  nature  of  our  focial  duties,  both  private  and 
political,  we  have  already  fpoken  at  fome  length  (fee 
Moral  Philofophy,  Part  II.  chap.  iii.  and  particularly 
fe£l.  vii.  )  ;  and  we  (hall  have  occahon  to  take  a  view  of 
the  origin  and  nature  of  the  fevcral  political  eftablifli- 
ments  of  Europe,  &;c.  hereafter.  (See  Civil  SociE-Tr.) 
We  fhall  only  further  remaric  in  this  place  upon  the  ne- 
ceifity  of  always  joining  pohtica  and  morality  together. 
This  view  of  die  fubjcit  is  indeed  antiquated  and  negleft- 
ed ;  but  the  connexion  has  rJways  been  externally  re- 
fpeaed  even  by  thofc  who  have  feparated  them  the  moft 
widely.  Politics  and  morality,  far  from  ftanding  in  oppo- 
fition  to  each  other,  have  the  moft:;  inl  imate  connexion,  ; 
and  exhibit  the  relation  which  the  part  bears  to  the  wljole; 
that  is  to  fay,  that  politics  are  only  a  part  or  a  branch  ^ 
of  moralit  y.    No  truth  can  be  more  evident  than  this  ;  : 
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for  as  morality  is  the  guide  of  human  life,  the  principle 
of  order,  and  the  univerfal  fource  of  real  improvement 
and  genuine  happlnefs  to  all  mankind,  every  thing  re- 
lative to  the  direftion  of  individuals,  or  the  government 
of  nations,  muft  be  comprehended  within  its  fphere,  and 
be  fubfervient  to  its  laws.  All  the  fchemes  and  pro- 
jefts  of  pretended  political  wifdom,  that  deviate  from  or 
violate  the  rules  of  this  mafter-fcience,  turn  out  in  the 
ilTue  often  to  the  detriment  of.  their  contrivers,  always 
to  that  of  the  nation  ;  and  it  is  a  palpable  and  abiurd 
error  to  think  of  advancing  the  happlnefs  of  one  coun- 
try at  the  expence  of  the  general  good  of  mankind. 
'I"he  experience  of  ages,  and  the  hiiloiy  of  the  world, 
<;onfirm  thefe  alfertions }  from  which,  and  from  daily 
obfervatlou,  we  obtairi'a^convlncing  proof  of  the  wifdom 
of  the  good  old  maxim,  both  in  its  appHcation  to  indi- 
viduals and  to  nations,  that  *'  honelly  is  the  bcft  po- 
licy." See  Baron  Dahlberg's  Corfithr alums  on  the  Con- 
neifton  between  Morality  and  Politico,  read  by  himfelf  to 
the  Academy  of  Sciences  at  Erfurt. 

POLL,  a  word  ufed  in  ancient  writings  for  the  head: 
hence  to  poll,  is  either  to  vote,  or  to  enter  down  the 
names  of  tshofe  perfons  who  give  their  votes  at  an  elec- 
tion. 

PoiL-Evil.    See  Farriery,  ^  xxxii. 

PoLL-Money^  or  Capitation^  a  tax  impofed  by  autho- 
rity of  parliament  on  die  perfon  or  head ;  either  on  all 
•indifferently,  or  according  to  fome  known  mark  or  di- 
ilinftlon,  as  quality,  calling,  &c. 

Thus,  by  the  llatute  1  8  Car.  II.  every  fubjeft  in  the 
kingdom  was  affeffed  by  the  head,  or  poll,  according 
to  his  degree ;  every  duke  L.  100,  marquis  L.  J^o,  ba- 
ronet L.  30,  knight  L.  20,  efqulrc  L.  10,  &c.  and  eve- 
ry fingle  private  perfon  I2d. 

This  was  no  new  tax,  as  appears  by  former  afts  of 
parliament. 

POLLACHIUS,  or  Pollack.    See  Gadus. 

POLLARD,  or  Crocard,  the  name  of  a  fort  of 
bafe  money  current  In  Ireland  in  the  time  of  Edward  I. 
See  Simon's  Hi/lory  of  Irijh  Coins,  p.  15. 

POLLEN,  the  fecundating  or  fertilizing  dull  con- 
tained within  the  antherae  or  tops  of  the  ftamlna,  and 
difperfed  upon  the  female  organ  when  ripe  for  the  pur- 
pofes  of  Impregnation.    See  Botany. 

This  duft,  correfjx^ndlng  to  the  feminal  fluid  in  ani- 
mals. Is  commonly  of  a  yellow  colour;  and  Is  very  con- 
fplcuous  m  the  fummits  of  f®me  flowers,  as  the  tulip 
and  lily.  Its  particles  are  very  minute,  and  of  extreme 
hardnefs.  Examined  by  the  microfcope,  they  are  ge- 
nerally found  to  affume  fome  determinate  form,  which 
often  predominates,  not  only  through  all  the  fpecles  of 
a  particular  genus,  but  alfo  through  the  genera  of  a  na- 
tural family  or  order.  The  powder  In  quelllon  being 
triturated,  and  otherwife  prepaied  in  the  ftomach  of 
bees,  by  whom  gi'eat  quantities  are  coUedled  in  the 
hairy  bruflies  with  which  their  legs  are  covered,  is  fup- 
pofed  by  fome  authors  to  produce  the  fubftance  known 
by  the  name  of  ivax  ;  a  fpecles  of  vegetable  oil,  ten- 
dered concrete  by  the  prefence  of  an  acid,  which  mufl 
^be  rem.oved  before  the  fubftance  can  be  rendered  fluid. 

POLLENTIA,  a  town  or  colony  of  Roman  citi- 
zens in  the  Balearls  Major.  It  is  now  fald  to  be  Al- 
cudia,  Situated  on  the  north-eaft  fide  of  the  ifland  Ma- 
jorca. '1  here  was  another  PoUentia  of  the  PIcenum, 
likewife  a  colony.    It  is  thought  to  be  either  the.  fame 


with  or  near  to  the  Urbs  Salvia,  but  is  now  extln^S, 
There  was  a  third  of  LIgurIa,  fituated  at  the  conflu- 
ence of  the  Stura  and  Tanarus.  Suetonius  calls  it  a  _ 
munlclpium,  and  the  people  Pollentina  Plehs.  It  was 
famous  for  its  abundance  of  black  fleeces  ;  but  was  af- 
terwards, under  Arcadlus  and  Honorlus,  ftalned  with  a 
defeat  rather  of  the  Romans  under  Stilico  than  of  the 
Goths  under  Alarlcus,  though  palliated  by  Claudlan 
the  poet ;  after  which  Rome  was  taken  and  fet  on  fire. 
It  is  now  called  So/enza,  a  fmall  town  of  Piedmont,  not 
far  from  Afti. 

POLLEX,  in  anatomy,  denotes  either  the  thumb  or 
great  toe,  according  as  manus  or  pedis  is  added  to  it. 

POLLICHIA,  in  botany  :  A  genus  of  the  mono- 
gynla  order,  belonging  to  the  monandria  clafs  of  plants; 
and  In  the  natural  method  ranking  with  thofe  that  are 
doubtful.  Of  this  there  is  only  one  fpecles,  viz,  the 
campejiris,  or  whorl-leaved  pollichia,  a  native  of  the  Cape 
of  Good  Hope,  and  flowers  In  September. 

POLLICIPES,  the  toe-shell,  in  yatural  hlftorv^, 
is  the  name  of  a  genus  of  fliells,  the  charafters  of  which 
are  thefe  :  they  are  multivalve  flat  fliells,  of  a  triangu- 
lar figure,  each  being  compofed  of  feveral  laminae,  which 
end  in  a  fliarp  point.  They  fl;and  upon  pedicles,  and 
are  furnlflied  with  a  great  number  of  hairs.  We  have 
only  one  known  fpecles  of  this  genus, ,  which  is  always 
found  in  large  clufters. 

POLLICIS  PREssio,  and  Pollicis  versio,  were 
ufed  at  the  combats  of  gladiators  as  fignals  of  life  or 
death  to  the  vanqulflied  combatant  ;  or  to  the  victor  to 
fpare  or  take  the  life  of  his  antagonlft.  The  pollids 
pre^o,  by  which  the  people  granted  life  to  the  proftvate 
gladiator,  was  no  more  than  a  clenching  of  the  fingers 
of  both  hands  together,  and  fo  holding  the  two  thumbs 
upright  clofe  together.  The  pollicis  ve^Jio,  which  au- 
thorifed  the  vI6lor  to  kill  the  other  as  a  coward,  was 
the  bending  back  of  the  thumbs.  Such  Is  Dacler's 
opinion  ;  but  others  fay  the  poVucis  prejfio  was  when  the 
people  held  up  one  hand  with  the  thumb  bent,  and  the 
pollicis  vL'r/io  when  they  fliowcd  the  hand  with  the 
thumb  ralfed.  Authors,  however,  are  not  perfeftly 
agreed,  though  the  phrafes  pollicem  premere,  and  poUicem 
vertere,  frequently  occur  in  the  Latin  claffics  as  indica- 
tions of  the  people's  will  that  a  gladiator  ftiould  live  or 
die. 

POLLIO  (Caius  Afinius),  a  celebrated  Latin  poet 
and  orator,  was  of  confular  dignity,  and  compofed  fome 
tragedies  which  were  efteemed,  but  are  now  loft.  He 
was  the  firll  who  opened  at  Rome  a  library  for  the  ufe 
of  the  public.  He  was  the  friend  of  Mark  Antony  ; 
which  prevented  his  complying  with  the  foKcItations  of 
Auguilus,  who  prefled  him  to  embrace  his  party.  At 
length  Auguftus  having  wrote  fome  verfes- againil  Pol- 
llo,  he  was  urged  to  anfwer  them  :  on  which  he  faid, 
"  I  fliall  take  care  of  writing  againil  a  man  who  has 
the  power  of  profcribing  us."  He  Is  pralfed  by  Virgil 
and  Horace,  whofe  patron  he  was. 

There  was  another  PolUo,  a  friend  of  Auguftus,  who 
ufed  to  feed  his  fiflies  with  human  flefli.  This  cruelty 
was  difcovered  when  one  of  his  fervants  broke  a  glafs 
in  the  prefence  of  Auguftus,  who  had  been  invited  to 
a  ftaft.  Tliemafter  ordered  the  fervant  to  be  felzed,  but 
lie  threw  himfelf  at  the  feet  of  the  emperor,  and  begged 
him  to  interfere,  and  not  to  fuft'er  him  to  be  devoured 
by  fifties.  Upon  this  the  caufes  of  his  apprehenfion 
I  were 
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ati)  we5"«  examined ;  and  Aiiguftue,  aHonlflied  at  the  barbarl- 
tv  of  his  favourite,  caufed  the  fervant  to  be  dlfmifTed, 
all  the  filh  pands  to  be  filled  up,  and  the  cryllal  glafies 
of  PoUio  to  be  broken  to  pieces. 

POLLUTION,  in  general,  fignifies  defilement,  or 
the  rendering  a  perfon  or  place  unclean  or  unholy. 
For  the  Jewilh  pollutions,  fee  the  article  Impurity. 

The  Romanifts  hold  a  church  to  be  polluted  by  the 
pffufion  of  blood  or  of  feed  therein  :  and  that  it  mult 
be  confecrated  anew.  And  the  Indians  are  fo  fuper- 
ftitious  on  this  head,  that  they  break  all  the  vefTels 
which  thofe  of  another  religion  have  drank  out  of,  or 
e^-en  only  touched ;  and  drain  all  the  water  out  oi  a 
pond  in  which  a  ftrangcr  has  bathed. 

Pollution,  in  medicine,  a  difeafe  which  confifts  in 
an  involuntary  emifTion  of  the  feed  in  time  of  fleep. 
This,  in  different  perfons,  i*  very  different  in  degree  ; 
fome  being  affefted  with  it  only  once  in  a  week,  a  fort- 
night, three  weeks,  or  a  month,  and  others  being  fubjedl 
to  it  almoll  every  night.  The  perfons  moft  fubjeft  to 
k,  are  young  men  of  a  fanguineous  temperament,  who 
feed  high  and  lead  a  fedentary  hfe.  When  this  hap- 
pens to  a  perfon  but  once  in  a  fortnight  or  a  month,  it 
is  «f  no  great  confequence;  but  when  it  happens  almoft 
every  night,  it  greatly  injures  the  health  ;  the  patient 
looks  pale  and  fickly  ;  in  fome  the  eyes  become  weak 
and  inflamed,  are  fometimes  affected  with  violent  de- 
fluAions,  and  are  ufually  at  laft  encircled  with  a  livid 
appearance  of  the  /kin.  This  diftemper  i^  to  be  cured 
rather  by  a  change  of  life  than  by  medicines.  When 
it  has  taken  its  rife  from  a  high  diet  and  a  fedentary 
life,  a  coarfer  food  and  the  ufe  of  exercife  will  generally 
cure  it.  Peifons  fubjeft  to  this  difeafe  Ihould  never 
take  any  ftimulating  purges,  and  mult  avoid  as  much  as 
poflible  all  violent  paflionsof  the  mind:  and  though  ex- 
ercife is  recommended  in  moderation,  yet  if  this  be  too 
\iolent,  it  will  rather  increafe  the  diforder  than  contri- 
bute to  its  cure. 

Se/f-PoiiuTio^.    See  Onanism. 

POLLUX  (JuHus),  a  Greek  writer  of  antiquity, 
flouriflied  in  the  reign  of  the  emperor  Commodus,  and 
was  born  at  Naucrates,  a  town  in  Egypt.  He  was  edu- 
cated under  the  fophifts,  and  made  great  progrefs  in 
grammatical  and  critical  learning.  He  taught  rhetoric 
at  Athens,  und  became  fo  famous  that  he  was  made  pre- 
ceptor of  the  emperor  Commodus.  He  drew  up  for 
his  ufe,  and  infcribed  to  him,  while  his  father  Marcus 
Antoninus  was  living,  an  Onomajlicon  or  Greek  Voca- 
bulary, divided  into  ten  books.  It  is  extant,  and  con- 
tains a  vail  variety  of  fynonymous  words  and  phrafes, 
agreeably  to  the  copioufnefs  of  the  Greek  tongue, 
-ranged  under  the  general  claffes  of  things.  It  was  in- 
tended to  facilitate  the  knowledge  of  the  Greek  lan- 
guage to  the  young  prince;  and  it  is  llill  very  ufeful  to 
all  who  have  a  mind  to  be  perfeft  in  it.  The  firll  edi- 
tion of  it  was  printed  at  Venice  by  Aldus  in  1 502,  and  a 
Latin  verfion  was  afterwards  made  and  publilhed  with 
it :  but  there  was  no  ct  eft  and  handfome  edition  of  it 
till  that  of  Amfterdam,  1 706,  in  folio,  by  I^ederlinus 
and  Hemllerhufius.  Lederlinus  went  through  the  firll 
feven  books,  correfting  the  text  and  verfion,  and  fub- 
joining  his  own,  with  the  notes  of  Salmafius,  If.  Vof- 
/lus,  \'alefiu8,  and  of  Kuhnius,  whofe  fcholar  he  had 
been,  and  whom  he  fucceeded  in  the  profelTorfliip  of 
the  oriental  languages  in  the  univerlity  of  Stralburg, 
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Hemfterhufiu*  continued  the  fame  method  through  the  P*)!'*'!* 
three  laft  books;  this  learned  lyan  has  fince  diftinguifh-  „  , 
ed  himfelf  by  an  excellent  edition  of  Lucian,  and  other    ^  ^  - 
monuments  of  folid  and  profound  literature. 

Pollux  wrote  many  other  things,  none  of  which  re* 
main.  He  hved  to  the  age  of  58.  Phllollratus  and  Lu- 
cian have  treated  him  with  much  contempt  and  ridicule4 
Philojlrat.  (ie  v'lt.  Soph'tjl.  hb,  ii.  and  Luciaa  in  RhetO' 
rum  priEceptore. 

Pollux.    See  Castor  and  Pollux. 

Pollux,  in  aftronomy,  a  fixed  ftar  of  the  fecond'-- 
magnitude  in  the  confteUation  Gemini,  or  the  Twins. . 
See  Castor.  " 

PoLLvx  and  Cajlor^  a  fiery  meteor.    See  Castor  . 
and  Pollux. 

POLOCSKI,  a  palatirtate  in  the  duchy  of  Lithua* 
nia,  bounded  on  the  north  by  the  palatinate  ofWeytep- 
flfi,  on  the  fouth  by  the  Dwlna,  on  the  north  by  Mufco- 
vy,  and  on  the  weft  by  Livonia.  It  is  a  defert  country 
full  of  wood,  .and  had  formerly  its  own  dukes. 

Polocski,  a  town  of  Lithuania,  and  capital  of  a  pa- 
latinate of  the  fame  name,  with  two  caftles  to  defend  it. 
It  was  taken  by  the  Mufcovites  in  1563,  and  retaken 
the  fame  year.  It  is  feated  on  the  river  Dwina,  50' 
miles  fouth-weft  of  Weyteplki,  and  80  eaft  of  Braflaw, 
E.  Long.  29.  o.  N.  Lat.  56.  4. 

POLTROON,  or  PoLTRON,  a  coward  or  daftard, 
wanting  coiu'age  to  perform  any  thing  great  or  noble. 
The  word  is  borrowed  from  the  French,  who  according 
to  S<ilmafiu8,  derive  \tapoUice  truncalo;  becaufe  ancient- 
ly thofe  who  vv'ould  avoid  going  to  the  "wars  cut  off 
their  thumb.  But  Menage,  with  more  probability,  de- 
rives it  from  the  Italian  poltrone^  and  that  from  poltro 
a  "  bed  ;"  becaufe  timorous,  pufillanimous  people  take 
pleafure  in  lying  a-bed.  Others  choofe  to  derive  the 
word  from  the  Italian  poltro  a  **  colt  j"  becaufe  of  that 
creature's  readinefs  to  run  away. 

POLVERINE,  the  calcined  afhes  of  a  plant  ;  of  a 
fimilar  nature  with  our  pot-afhes  or  pearl-afhes.  It  is 
brought  from  the  Levant  and  Syria ;  and  in  the  glafs- 
trade  it  is  always  to  be  preferred  to  a:<y  other  afhes. 
The  barilla,  or  pot-aflies  of  Spain,  yield  more  pure  falc 
than  the  polverine  of  the  Levant,  but  the  glafs  made 
with  it  has  always  fome  blue  tinge  :  that  made  with 
the  polverine  is  perfectly  ..white,  which  ought  always  to 
be  ufed  for  the  fineft  cryftal. 

POLYADELPHIA  (from  -^ox^j^  many^  and  aJt>^?'x 
brotherhood ),  many  brotherhoods.  The  name  of  the  1 8th 
clafs  of  Linnaeus's  fexual  fyftem,  confiiting  of  plants 
with  hermaphrodite  flowers,  in  which  feveral  ftamina 
or  male  organs  are  united  by  their  filaments  into  three 
or  more  diftinCt  bundles. 

POLY^NUS,  the  n^me  of  many  famous  men  re- 
corded in. ancient  writers.  Among  them  was  Juh us 
Polyaenus,  of  whom  we  have  fbmc  Greek  epigfams  ex- 
tant in  the  firft  book  of  the  Anthologia,  The  Polyae* 
nus  whom  it  moft  concerns  us  to  know  about,  is  the 
author  of  the  eight  books  of  th«  Stratagems  of  iUuftrious 
Commanders  in  War.  He  was  probably  a  Macedo- 
nian, and  perhaps  a  foldier  in  the  early  part  of  his  life  ; 
but  of  this  there  is  no  certainty.  He  vvas  undoubtedly 
a  rhetorician  and  a  pleader  of  caufes ;  and  appears^ 
from  the  dedication  of  his  work  to  the  emperors  Antoi 
ninus  and  Verus,  to  have  lived  towards  the  latter  part  of  ^ 
the  fecond  century.  The  Stratagmata  were  publiffeed 
S  s  in 
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Polyanc'rja  in  Greek  by  Ifaac  Cafaubon,  with  notes,  in  1589, 


?olybius. 


1 2mo  ;  but  no  good  edition  of  them  appeared  till  that 
^ofLeyden,  1690,  in  8vo.    The  title-page  runs  thus.: 
Polyani  Stratagem  itum  libri  ofloy  yujio  Fulte'io  interprets 
Pancrat'tus  Maafviclus  recenfuity  //aaci  Cafauhoru  nec  non 
Juas  notas  adjeclt. 

We  have  in  this  work  the  various  ftratagems  of  above 
gco  captains  and  generals  of  armies,  chiefly  Greeks  and 
barbarians  :  for  the  Romans  feldom  uied  fuch  finelles  ; 
and  Polyaenus  has  fhown  further,  that  he  was  not  well 
"tferfed  in  Roman  affairs.  A  great  number  of  thefe  llra- 
tagems  appear  to  us  to  be  ridiculous  or  impradlicable  ; 
and  neither  the  genei'als,  nor  even  common  foldiers  of 
our  days,  would  be  found  fimple  enough  to  be  caught 
by  them.  Few  of  this  order  are  capable  of  reading 
Poly{enus''s  Stratagems ;  and  if  they  were,  they  would 
»eap  little  benefit  from  it.  The  book  is  ufeful  to  fuch 
as  ftudy  the  Greek  langti^e  aud  antiquity  for  many 
things  will  be  found  in  it,  illuftrating  the  cuftoms  and' 
opinions  of  ancient  times.  The  fixth  and  feventh  books, 
are  imperfedl. 

Polyjenus  compofed  other  works  befides  the  Slratage- 
mata,  Stoboeus  has  produced  fome  palTages  out  of  a 
book  De  Republica  Macedonum  ;  and  Suidas  mentions  a 
piece  concerning  the  Thebans  and  three  books  of  Ta- 
citus. If  death  had  not  prevented,  he  would  have  writ- 
ten Memorabilia  of  the  Emperors  jlntonmus  and  Verus  : 
for  he  makes,  a  proraife  of  this  in  the  preface  to  his- 
lixth  book  of  Stratagems.  Cafaubon,.  in  the  dedication 
of  Poly^nus  to  Moi-nfeus,  calls  him  an  elegant,  acuteyund 
learned  turiter. 

POLYANDRIA  (from  -^oxuc  many,  and  a  man 
or  hu (hand),  many  hufbandsi  The  name  of  the  13th 
elafs  in  I^innaeus's  fexu,al  method,  confiiling  of  plants 
with  hermaphrodite  flowers,  which  are  furnifhed  with 
feveral  ftamlna,  that  are  inferted  inta  the  common  recep- 
tacle of  the  flower. 

POLYANTHEA,  a  coUeftion  of  common-places  In 
alphabetical  order,  for  the  ufe  of  orators,  preachers,  &c. 
The  wQrd  is.  form.ed  from  the  Greek  ^'--^I'f  much^  and 
«,9nf  fi-inver  ;  and  has  much  the  fame  meaning  with  an- 
thology or Jlorilege,  The  firfl;  author  of  tlie  polyanthea 
was  Dominic  Nalnni  de  Mirabellio,  vi'hofe  labour  has 
been  improved  on  by  Barth.  Amantius,  and  Franc.  Tor- 
tus ;  and  lince  thefe,  by  Jof.  Langius,  under  the  title  of 
Polyanthea  nova,  161^?. 

POLYANTHUS,  in.  botany.  See  Primula. 
POLYBIUS,  a  famous  Greek  hiftorian,  was  born 
at  Megalopolis,  a  city  of  Arcadia,  205^  years  before 
Chrift ;  and  was  the  fon  of  Lycortas,  chief  of  the  re- 
public of  the  Achaeans.  He  was  trained  to  ^ms  under 
the  celebrated  Phjlopoemen,  and  is  defcribed  by  Plutarch, 
carrying  the  urn  of  that  great  but  unfortunate  general 
in  his  funeral  procefRon.  He  arofe  to  confiderable  ho- 
l>ours  in-  his  own  country,  but  was  compelled  to  vifit 
Rome  with  other  principal  Achaeans,  who  were  detain- 
ed there  as  pledges  for  the  fubmifiion  of  their  Itate. 
yrom  hence  he  became  intimate  with  the  fecond  Scipio 
Africanus„  and  was  prefent  with  him  at  the  demolition 
©f  Carthage.  He  faw  Corinth  alfo  plundered  by  Mum- 
mius,  and  thence  pafling  through  the  cities  of  Achaia,. 
reconciled  them  to  Rome.  He  extended  his  travels  in- 
to Egypt,  France,  and  Spain,  that,  he  might  avoid  fuch 
geographical  errors  as  he  has  cenfured  in  others. 
It  was  in  Roioe  that  he  compofed      excellent  hlf- 
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tory,  for  the  fake  of  which  his  travels  were  undertaken-.  P<>>' 
This  hiftory  was  divided  into  40  books  ;  but  there  on- 
ly  remains  the  five  fi^rft,  with  extra£ls  of  fome  parts  of 
the  others.  It  has  had  leveral  editions  ia  Greek  and 
Latin  ;  and' there  is  an  Englidi  tranflation  by  Mr  Hamp- 
ton.   He  died  at  the  age  of  8z. 

POLYCARP,  one  of  the  moft  ancient  fathers  of 
the  Chriftian  church,  was  born  tovi'ards  the  end  of  t!ie 
reign  of  Nero,  probably  at  Smyrna ;  where  he  was  edu- 
cated at  tlie  expence  of  Califta,  a  noble  n-^itron  diftin- 
guifhed  by  her  piety  a,Td  charity.  He  was  unqueftion- 
ably  a  difciple  of  St  John  the  Evangelift,  and  converfed- 
familiarly  with  other  of  the  apoftles.  When  of  a  pro- 
per age,  Bucolus  ordained  him  a  deac<.^n  and  catechift  of 
his  church;  and  upon  his  death  he  fucceeded  him  in  the 
bifhapric,  to  which  he  is  faid  to  have  been  confecrateA 
by  St  John,  who  alfo  direfted  his  Apocalypfe,  amon^ 
others,  to  him,  under  the  title  of  the  angel  vf  the  church 
of  Smyrn^i.  At  length  the  controverfy  about  the  obfer- 
vation  of  Eafter  beginning  to  grow  high  between  the- 
eaftern  and  weftern  churches,  he  went  to  Rome  to  dif- 
eourfe  with  thofc  who  were  of  the  oppofite  party.  The 
fee  was  then  poffeffed  by  Anicetus,  with  whom  he  had 
many  conferences,  that  were  carried  on  in  the  mbfl 
peaceable  and  amicable  manner ;  and  though  neither  of 
them  could  bring  the  other  to  embrace  his  opinion, 
they  both  retained  their  own  fentiments  without  viola- 
ting that  charity  which  is  the  great  law  of  their  religion. 

Whilft  at  Rome  he  particularly  oppofed  the  herefies 
of  Marcian  and  Valentinus.  His  conduft  on  this  oc- 
eafion  is  related  by  Iren^sus;^  wlio  informs  us,  that  when 
Polycarp  pafled  Marcian  in  the  ftreet  without  fpeak* 
ing,  Marcian  faid,  "  Polycarp,  own  us  !"  To  which  he 
replied  with  indignation,  "  I  own  thee  to  be  the  firft-. 
born  of  Satan.'*  Irenajus  adds,  that  when  any  hereti- 
cal do6lrines  were  fpoken  In  his  prefence,  he  would  Hop 
his  ears  and  fa:y,  *'  Good  God!  to  Avhat  times  haft  thou, 
referved  me,  that  I  fhould  hear  fuch  things!"  and  Im- 
mediately left  the  place.  He  was  wont  to  tell,  that 
St  Jolin,  going  into,  a  bath  at  Ephefus,  and  finding  Ce- 
rlnthus  the  heretic  in  it,  immediately  ftarted  buck  with- 
out bathing,  crying  out,,  "  Let  us  run  away,  left  the 
bath  ftiould  fall  upon  us  while  Cerlnthus  tlie  enemy  of 
truth  is  in  it."  Polycarp  governed  the  church  of  Smyr- 
na^with  apoftolic  purity,  till  he  fufFered  martyrdom  in 
the  7th  year  of  Marcus.  Aurehus  ;  tlie  manner  of  which 
is  thus  related. 

The  perfecution  waxing  hot  at  Smyrna,  and  many 
having  fealed  their  faith  with  tlieir  blood,  the  general 
cry  was,  "Away  with  the  impious;  let  Polycarp  be. 
fought  for."  Upon  which  he  privately  withdrew  into  a: 
neighbouring  village,  where  he  continued  for  fome  time 
praying  night  and  day  for  the  peace  of  the  church.  He 
was  thus  employed,  when  one  night  he  fell  into  a 
trance,  and  drearned  that  his  pillow  took,  fire,  and  was 
burnt  to,  aflies ;  which,  when  he  awoke,  he  told  his 
friends  was  a  prefage  that  he  fhould  be  burnt  alive  for 
the  caufe  of  Chrift.  Three  d^ys  afterwards,  in  order 
to  efcape  the  inceffant  fearch  for  him,  he  retired  into 
another  village:  his  enemies,  however,  were  at  hand,  who 
feized  upon  two  youths  (.one  of  whom  tliey  forced  by 
ftripes  to  a  confefiion),  by  whom  they  were  conducted 
to  his  lodging.  He  might  have  faved  himfelf  by  get-^ 
ting  into  another  houfe ;  but  he  fubmitted,  faying, 
*'  The  will  of  the  Lord:  be  done."    He  therefore  came 

down 


POL  I  3 

down  from  ^is  ted-chamber,  and  faluting  his  perfecutors 
with  a  ferene  and  cheerful  countenance,  he  ordered  a 
table  to  be  fet  with  provilions,  invited  them  to  partake 
of  them,  and  only  requeued  for  himfelf  one  hour  for 
prayer ;  after  which  he  was  fet  upon  an  afs,  and  con- 
duced towards  Smyrna.  On  the  road  he  met  Herod 
^in  irenarch  or  juftice  of  the  province,  and  his  father, 
>vho  were  the  principal  inlligators  of  the  perfecution, 
■Herod  took  him  xip  into  his  chariot,  and  ftrenuouf- 
■ly  endeavoured  to  undermine  his  conftancy  ;  but  ha- 
ving failed  in  the  attempt,  he  thruft  him  out  of  the 
chariot  with  fo  much  violence  and  indignation,  that  he 
bruifed  his  thigh  with  the  fall.  When  at  the  place  of 
execution,  there  came,  as  is  faid,  a  voice  from  heaven, 
faying,  *'  Polycaip,  be  ftrong,  and  quit  thy  f elf  like  a 
man."  Before  the  tribunal  he  was  urged  to  fwear  by 
the  genius  of  Caefar.  *'  Repent  (fays  the  proconful), 
and  fay  with  us,  take  away  the  impious."  Whereupon 
the  martyr  looking  round  at  the  crowd  with  a  fevere 
and  angiy  countenance,  beckoned  with  his  hand,  and 
looking  up  to  heaven,  faid  with  a  figh,  in  a  very  different 
tone  from  what  they  meant,  **  Take  away  the  impious." 
At  laft,  confefiing  himfelf  to  be  a  Chriilian,  the  crier 
thrice  proclaimed  his  confeffion,  and  the  people  fhouted, 
*'  This  is  the  great  doftor  of  Afia,  and  the  father  of  the 
Chriftians  ;  this  is  the  deftroyer  of  our  gods,  that  teaches 
men  not  to  do  facrifice,  or  worfhip  the  deities."  When 
the  fire  was  prepaied,  Polycarp  requefted  not  to  be 
nailed,  as  ufual,  but  only  tied  to  the  Itake ;  and  after  a 
ftiort  prayer,  which  he  pronounced  with  a  clear  and  au- 
dible voice,  the  executioner  blew  up  the  fire,  which  in- 
creafing  to  a  mighty  flame,  "  Behold  a  wonder  feen 
(fays  my  author)  by  us  who  were  purpofely  refer ved, 
that  we  might  declare  it  to  others ;  the  flames  difpo- 
fing  thanfelves  into  the  refemblance  of  an  arch,  like  the 
fails  of  a  fliip  fwelled  with  the  wind,  gently  encircled 
the  body  of  the  martyr,  who  ftood  all  the  while  in  the 
xnidft,  not  like  roafted  flelh,  but  like  the  gold  or  filver 
purified  in  the  furnace,  his  body  fending  forth  a  de- 
lightful fragrancy,  which,  like  frankincenfe  or  fome 
other  coftly  fpices,  prefented  itfelf  to  our  fenfes.  The 
irfidels,  exafperated  by  the  miracle,  commanded  a  fpear- 
ynan  to  run  him  through  with  a  fword  ;  which  he  had 
no  fooner  done,  but  fuch  a  vafl  quantity  of  blood  flow- 
ed from  the  wound  as  extinguiflied  the.  fii  e  ;  when  a 
dove  was  feen  to  fly  from  the  wound,  which  fome  fup- 
pofe  to  have  been  his  foul,  clothed  in  a  vifible  fliape  at 
the  time  of  its  departure  (a)."  The  Chriilians  endea- 
voured to  earry  off^  his  body  entire,  but  were  not  cil- 
lowed  by  the  irenarch,  who  commanded  it  to  be  burnt 
to  afhes.  The  bones,  however,  were  gathered  up,  and 
decently  interred  by  the  Chriftians. 

Thus  died  St  Polycarp,  the  7th  of  the  kalends  of 
May,  A.  C.  1 67.  I'he  amphitheatre  on  which  he  fuf- 
fered  was  moflJy  remaining  not  many  years  ago ;  and 
his  tomb,  which  is  in  a  little  chapel  in  the  fide  of  a 
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mountain,  brt  the  fouth-eafl:  of  the  city,  was  folettnly  PoJycar- 
vifited  by  the  Greeks  on  his  feftival  day  ;  ar.d  for  the  P"" 
maintenance  and  repairing  of  it,  travellers  were  wont  to  Jolycratcn, 
throw  a  few  afpers  into  an  earthen  pot  that  ftands       ^   ,  j 
there  for  the  purpofe.    He  wrote  fome  horrahes  and 
epiftles,  which  are  now  loft,  except  that  to  the  Philip- 
pians,  which  is  a  truly  pious  and  Chriftian  piece,  con- 
taining fiiort  and  ufeful  precepts  and  rules  of  Hfe,  which 
St  Jerome  infonns  us  was  even  in  his  time  read  in  the 
public  afiemblies  of  the  Afiatic  churches.    It  is  fingo- 
larly  ufeful  in  proving  the  authenticity  of  the  books  of 
the  New  Tcftament ;  for  he  has  feveral  paffages  and 
expreflions  from  Matthew,  Luke,  the  Afts,  St  Paul's 
Epiftles  to  the  Philippians,  Ephefians,  Galatians,  Ca- 
rinthians,  Romans,  Theffalonians,  Coloflfians,  i  ft  Timo- 
thy, I  ft  Epiftleof  St  John,  and  1  ft  of  Peter;  and  makes 
particular  mention  of  St  Paul's  Epiftle  to  the  Ephefians. 
Indeed  his  whole  Epiftle  confifts  of  phrafes  and  fentv- 
ments  taken  from  the  New  Teftament  (b). 

POLYCARPON,  in  botany  :  A  genus  of  the  tri- 
gynia  order,  belonging  to  the  triandria  clafs  of  plants  ; 
and  in  the  natural  method  ranking  under  the  2 2d  or- 
der, Caryophyllel.  The  calyx  is  pentaphyllous  ;  there 
are  five  very  fmall  ovate  petals ;  the  capfule  is  unilocular 
and  trivalved. 

POLYCHREST,  in  pharmacy,  fignifies  a  medicine 
that  ferves  for  many  ufes,  or  that  cures  many  difeafes. 

Sal  PoircHRESTy  a  compound  fait  made  of  equal 
parts  of  faltpetre  and  fulpliur,  deflagrated  in  a  led-hot 
crucible. 

POLYCNEMUM,  in  botany:  A  genus  of  the  mo- 
nogynla  order,  belonging  to  the  triandria  clafs  of  plants; 
and  in  the  natural  method  ranking  under  the  1  2th  or- 
der, Ho/sracea.  The  calyx  Is  triphyllous;  and  there  are 
five  calclform  petals,  with  one  feed  almoft  naked. 

POLYCRATES,  was  a  tyrant  of  Samos,  famous 
for  the  good  fortune  which  always  attended  him.  He 
became  very  powerful ;  and  got  poffeffion  not  only  of 
the  neighbouring  iflands,  but  alfo  of  fome  cities  on  the 
coaft  of  Afia.  He  had  a  fleet  of  100  (hips  of  war,  and 
was  fo  univerfally  efteemed,  that  Amafis  the  king  of 
Egypt  made  a  trealty  of  alliance  with  him.  The  Egyp- 
tian king  was,  however,  afraid  of  his  continued  profpe- 
rlty,  and  advifed  him  to  chequer  his  enjoyments,  by  re- 
Hnquilhing  fome  of  his  moft  favourite  objefts.  Poly- 
crates,  In  compliance,  threw  into  the  fea  a  beautiful  feal, 
the  moft  %'aluable  of  his  jewels.  The  lofs  of  fo  precious 
a  feal  afflifted  him  for  fome  time  ;  but  foon  after  he  re- 
ceived as  a  prefent  a  large  fifli,  in  whofe  belly  it  was 
found.  Amafis  no  fooner  heard  this,  than  he  gave  up 
ail  alliance  with  the  tyrant  of  Samos,  and  obferved,  that 
fooner  or  later  his  good  fortune  would  vanilh.  Some 
time  after  Polycrates  vifited  Magnefia  on  the  Masander, 
where  he  had  been  invited  by  Orontes  the  governor. 
Here  he  was  ftiamefuUy  put  to  death,  merely  becaufe 
the  governor  wiflied  to  terminate  his  profperity.  The 
S  s  .2  daugh- 


(a)  The  miraculous  part  of  this  account  is  ridiculed  by  Dr  Middleton  in  his  Free  Enquiry  and  Defence  of  it; 
but  fomething  is  offered  in  its  favour  by  Mr  Jortin,  who  obferves,  "  the  circumftances  are  fufBcient  only  to  create 
a  paufe  and  a  doubt."    Remarks  on  Eccl.  Hiji,  vol.  i. 

(e)  Jortin,  vol.  i.  p.  68.  who  to  the  particulars  made  out  by  Cotelerius,  has  added  one  from  Galat.  iv-  26» 
snd  aaother  from  Hebr.  iv.  12,13. 
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Pfilyerotft  daughter  of  Polycratcs  had  'diffua dei  her  father  from 
going  to  the  houfe  of  Orontes,  on  account  of  the  bad 
^  dreains  which  fhe  had,  but  in  vain. 

POLYCROTA,  in  the  naval  archltefture  of  the  an- 
cients, is  a  word  ufed  to  exprefs  fuch  of  their  galleys  as 
had  three,  four,  five,  or  more  tiers  of  rowers,  feated  at 
different  heights;  they  were  diftinguifhed  by  this  term 
from  the  monocrota,  or  thofe  which  had  only  fingle  rows 
©f  oarsi  The  number  of  rows  of  rovvers  in  the  poly- 
crote  galleys  has  given  occafion  to  fome  to  fuppofe  thole 
uefftls  of  fuch  a  height  from  the  water  as  is  fcarce  cre- 
dible. Gomrhentators  are  not  at  all  agreed  upon  the 
Conftruftion  of  thefe  veflels. 

POLYDAMAS,  was  a  famous  athlete,  who  Imita- 
ted Hercules  in  whatever  he  did.  He  killed  a  lion  with 
his  lift,  and  it  is  reported  he  could  Hop  a  chariot  with 
his  hand  in  its  moll  rapid  courfe.  He  was  one  day 
with  fome  of  his  friends  in  a  cave,  when  on  a  fudden  a 
large  piece  of  rock  came  tumbling  down,  and  while  all 
fled  away  he  attempted  to  receive  the  falling  fragment 
in  his  arms.  His  prodigious  ftrength,  however,  wasin- 
fufficient,  and  he  was  inftantly  crufhed  to  pieces  under 
the  rock. 

POLYDECTES,  a  fon  of  Magnes,  was  king  of  the 
ifland  of  Seriphos.  He  received  with  great  kindnefs 
Danae  and  her  fon  Perfeus,  who  had  been  cxpofed  on 
the  fea  by  Acrifuis.  He  took  great  care  of  the  edu- 
cation of  Perfeus  ;  but  becoming  enamoured  of  Danae, 
he  removed  her  from  his  kingdom,  appiehenftve  of  his 
refentment.  He  afterwards  paid  his  addrelTes  to  Da- 
nae ;  and  being  i-ejedled,  he  prepared  to  offer  her  vio- 
lence. Danae  fled  to  the  altar  of  Minerva  for  protec- 
tion ;  and  Ditliys,  the  brother  of  Polydeftes,  who  had 
himfelf  faved  her  from  the  fea-waters,  oppofed  her  ra- 
viflier,  and  armed  himfelf  in  her  defence.  At  this  cri- 
tical moment  Perfeus  arrived ;  and  with  Medufa's  head 
he  turned  into  ftones  Polydedles,  with  the  affociates  of 
Kis  guilt.  The  crown  of  Seriphos  was  given  to  Di6tys, 
•who  had  Ihown  himfelf  fo  aftive  in  the  caufe  of  inno- 
cence. 

POLYDORE  VIRGIL.  See  Virgil. 
POLYDORUS,  a  fon  <5f  Priam  by  Hecuba,  or,  ac- 
cording to  others,  by  Laothoe,  the  daughter  of  Altes, 
kiiig  of  Pedafus.  Being  young  and  inexperienced  when 
Troy  was  befieged  by  the  Greeks^  his  father  removed 
him  to  the  court  of  Polymneftor,  king  of  Thraee,  to 
whofe  care  he  entruiled  the  greateft  part  of  his  treafures,, 
till  hie  country  fhould  be  freed  from  foreign  invafion. 
On  the  death  of  Priam,  Polymneftor  made  himfelf  mafter 
©f  the  riches  which  were  in  his  pofleffion  ;  and  to  en- 
fure  them  the  better,  he  murdered  the  young  prince, 
and  threw  his  body  into  the  fea,  where  it  was  found 
fey  Hecuba.  According  to  Virgil,  his  body  was  bu- 
ried near  the  Ihore  by  his  airaffin ;  and  there  grew  on 
"hh  grave  a  myrtle,  whofe  boughs  dropped  blood,  when 
iEneas  going-  to  Italy,  attempted  to  tear  them  from  the 
tree. 

POLYGALA,.  milkwort:  A  genus  of  the  oftan- 
dria  order,  belonging  to  the  diadelphia  clafs  of  plants 
and  in  the  natural  method  ranking  under  the  33d  or- 
4er,  Lomentaeete.  The  calyx  is  pentaphyllous,  with  two 
of  its  leaflets  wing-lhaped  and  coloured ;  the  legumen, 
i«  obcordate  and  bilocular.  There  are  24  fpecies  ;  of 
ivhich  the  moft  remarkable  are, 

I,  The  vulgaris,  or  common  milkwort,  is  a  native  of 
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the  Britifh  heaths  and  dry  paftuves.    The  ft^fl  are 

about  five  or  lax  inches  long,  feveral  arifing  from  the 
fame  root  :  the  leaves  are  fimi,  fmooth,  entire,  aqd 
grow  alternate  upon  the  ftalks,  which  are  terminated 
with  fpikes  of  flowers,  moft  commonly  blue,,  but  often 
red  or  white  :  the  calyx  confilts  of  five  leaves,  three  of 
wfiich  are  fmall  and  green,  two  below,  and  pne  above 
the  corolla  ;  the  other  two  intermediate  ones  are  large, 
oval,  flat-coloured,  veined,  and  refemble  petals,  which 
at  length  turn  greenilh,  and  remain  a  defence  to.  the 
feed-veffel  ;  the  corolla  confifts  of  three  petals  folded 
together,  and  forming  a  tube  ;  the  carina  is  terminated 
by  a  kind  of  heart-fhaped,  concave  appendage,  fringed 
at  the  extremity.  The  root  of  this  plant  has  a  bitter 
tafte,  and  has  been  found  to  poflefs  the  virtues  of  the 
American  rattlefnake-root.  It  purges  without  danger, 
and  is  alfo  emetic  and  diuretic  ;  fometimes  operating  all 
the  three  ways  at  once.  A  fpoonful  of  tl?e  decoftion 
made  by  boiling  an  o\mce  of  the  herb  in  a  pint  of  wa- 
ter till  one  half  has  exhaled,  has  been  found  ferviccable 
in  pleurifies  and  fevers,  by  promoting  a  diaphorefis  and 
expeftoration ;  and  thi-ee  fpoonfuls  of  the  fame,  taken 
once  an  hour,  has  proved  beneficial  in  the  dropfy  and 
anafarca.  It  has  alfo  been  found  ferviceable  in  con- 
fumptive  complaints. 

2.  The  fenega,  or  feneka,  rattlefnake-wort,  grows  na-. 
turally  in  moft  parts  of  North  America.  This  hath  a 
perennial  root  compofed  of  feveral  flefliy  fibres,  from 
which  arife  three  or  four  branching  ftalks  which  grov/ 
ere£l,  garniflied  with  fpear-fhaped  leaves  placed  alter.^ 
nately.  The  flowers  are  produced  in  loofe  fpikes  at  the 
end  of  the  branches  :  they  are  fmall,  white,  and  fliaped 
like  thofe  of  the  common  fort.  It  flowers  here  in  Ju-. 
ly,  but  the  plants  do  not  produce  feeds.  The  root  of 
this  fpecies  operates  more  powerfully  than  the  laft  ;^ 
but  befides  the  virtues  of  a  purgative,  emetic,  and  diu* 
rotic,  it  has  been  recommended  as  an  antidote  againft 
the  poifon  of  a  rattlefnake  ;  but  this  opinion  is  now  ex- 
ploded. It  ftill,  h<9wever,  maintains  its  character  in  fe- 
veral diforders.  Its  efficacy,  particularly  in  pleurifies, 
is  moft  fully  eftabliftied  in  Virginia :  formerly  near  50 
out  of  100  died  of  that  diftemper,  but  by  the  happy 
ufe  of  this  root  hardly  three  out  of  the  fame  numbed 
have  been  loft. 

As  the  feeds  of  the  rattlefnake-wort  feldom  fucceej 
even  in  the  countries  where  the  plant  is  a  native,  the 
heft  method  of  propagating  it  Is  to  procure  the  root&: 
from  America,  and  plant  them  in  a  bed  of  light  earth, 
in  a  fheltered  fituation,  where  they  will  thiive  without 
any  other  culture  than  keeping  them  free  from  weeds* 
But  though  the  plant  will  ftand  out  ordinary  winters, 
it  will  be  proper  to  cover  it  during  that  feafon  with  old 
tanner's  bark,  or  other  mulch,  to  keep  out  the  froft. 

POLYGAMIA  (i-oxvf  manyy  and  7a.«^f  marriage). 
This  term,  exprefling  an  intercommunication  of  fexes,  ia- 
applied,  by  Lianaeus,  both  to  plants  and  flowers.  A 
polygamous  plant  is  that  which  bears  both  hermaphro-- 
dite  flowers  and  male  or  female,  or  both. 

POLYGAMY,  a  plurality  of  wives  or  huft)ands,  in; 
the  pofleffion  of  one  man  or  woman  at  the  fame  time. 

Polygamy  is  fo  univerfally  efteemed  unlawful,  and. 
even  unnatural,  through  Europe,  and  in  all  Chriftian 
countries,  that  we  have  generally  reafoned  upon  this 
convidtion.  Both  religion  and  reafon  appear  at  firlt. 
fight  at  leaft  to  condemn  it  j  and  with  this  view  of  the 
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B»i*»y  fufejeft  rosnkbd  in  gener4  reft  fatisiied  5  but  fome  bolder 
gertiules  have  taken  the  oppofite  fide  of  the  queftion  j 
have  caft  off  the  prejudices  of  education,  and  attempted 
to  fhow  that  polygamy  is  not  unlawful,  but  that  it  is 
juft  and  neceffary,  and  would  be  a  public  benefit.  Such 
!enthly  Writers,  to  ufe  the  words  of  an  intelligent  critic  *,  '*  re- 
cur  to  the  common  fubterfuge,  of  which  every  fetter 
^3  up  of  Jlranj;re  gods,  and  every  conscientious  troubler 
of  the  public  peace,  have  artfuEy  availed  themfelves 
to  filence  the  clamour  of  expoftulation.  *  Truth  1 
Truth  !'  is  their  general  cry  :  and  with  this  hopeful 
pretence,  prudence  and  humility,  and  every  amiable  and 
ufeful  virtue,  are  left  behind  ;  while  conscience  f coti' 
Jcience .' )  blindly  ruflies  forward  to  oppofe  order,  infult 
authority,  and  overturn  the  cnftoms  of  ages." 

But  notwithitanding  thefe  fair  pretences,  it  will,  we 
doubt  not,  be  eafy  to  fhow  that  truth  is  not  upon  their 
fide  ;  prudence  and  delicacy  are  certainly  at  open-  war 
with  them  :  for  Dr  Percival,  Phil.  Tranf.  vol.  Ixvi. 
parti,  p.  163.  has  very  juftly  obferved,  that  the  practice 
is  brutal,  dellrudfive  to  friendfliip  and  moral  fentiment, 
jncgnfiif  ent  with  one  great  end  of  marriage,  the  education 
of  children,  and  f\ibverfive  of  the  natural  rights  of  more 
than  half  of  the  fpecies.  Befides,  it  is  injurious  to  po- 
pulation, and  therefore  can  never  be  countenanced  or 
allowed  in  a  well-regulated  ftate  ;  for  though  the  num- 
ber of  females  in  the  world  may  confiderably  exceed  the 
number  of  males,  yet  there  are  more  men  capable  of 
propagating  their  fpecies  than  women  capable  of  bearing 
children  ;  and  it  is  a  well-known  faft,  that  Armenia, 
in  which  a  plur<dlty  of  wives  is  not  allowed,  abounds 
more  with  inhabitants  than  any  other  province  of  the 
Turkilh  empire. 

Indeed  it  appears,  that  in  fome  countries  where  it  is 
allowed,  the  inhabitants  do  Hot  take  advantage  of  it.. 
Er*ro«'*  *'  The  Europeans  (fays  M.  Niebuhrf )  are  miilaken  in 
'vwtaii  .n  thinking  th^  ftate  of  marriage  fo  different  among  the 
^ububr's  Muflulmans  from  what  it  is  with  Chriftian  nations.  I 
could  jaot  difeern  any  fuch  difference  in  Arabia.  The 
women  of  that  country  feem  to  be  as  free  and  as  happy 
as  thofe  of  Europe  can  polfibly  be.  Polygamy  is  per- 
mitted, indeed,  among  Mahometans,  and  the  delicacy 
of  our  ladies  is  ftiocked  at  this  idea ;  but  the' Arabians, 
e  Hilt,  rarely  avail  X  themfelves  of  the  privilege  of  marrying 
n*5).  four  lawful  wives,  and  entertaining  at  the  fame  time  any 
number  of  female  flaves.  None  but  rich  voluptuaries 
marry  fo  many  wives,  and  their  conduft  is  blamed  by 
aU  fober  men.  Men  of  fcnfe,  indeed,  think  this  privi- 
lege rather  troublefome  than  convenient.  A  huft)and  is 
by  law  obliged  to  treat  his  wives  fuitably  to  their  con- 
dition, and  to  difpenfe  his  favours  among  them  with 
perfecf  equality  :  but  thefe  are  duties  not  a  little  dit 
agreeable  to  moft  Muffulmans;  and  fuch  modes  of  luxury 
are  too  expenfivg  to  the  Arabians,  who  are  feldom  in 
eafy  ciixrumftances.  ■  I  muft,  hoYvever,  except  one  cafe  ; 
for  it  fom^etimes  happens  that  a  man  marries  a  number 
of  wives  in  the  way  of  commercial  fpeculation.  I  know 
a  Mullah,  in  a  town  near  the  Euphrates,  who  had  mar- 
ried four  wives,  and  was  fupported  by  the  profits  of 
their  labour." 

See  a  curious  kind  of  polygamy  under  the  article 
I      Kayres.    The  ancient  Britons,  too,  had  a  kind  of 
folygamy  among  them,  li  women  being  common  to 
12  men. 

£«14eE^  hae  proved,  m      Uxsr  ffdraica,  that  plura.- 
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lity  of  wives  w4s  allowed  of,  not  only  amon^  the  He-  P^^yp*"** 

bi-ews,  but  alfo  am»ng  all  other  nations,  and  in  all  ages.  » 
It  is  true,  the  ancient  Romans  were  more  fevere  in  their 
morals,  and  never  pra£tifsd  it,  though  it  was  not  forbid 
among  them:  and  Mark  Aptony  is  mentioned  as  the 
firft  vvho  took  the  liberty  of^  having  two  wives. 

From  that  time  it  became  pretty  frequent  in  the  em- 
pire till  the  reigps  of  Theodofius,  Honorius,  and  Area- 
dius,"  who  firft  prohibited  it  by  exprefs  law  in  393. 
After  this  the  emperor  Valeatinian,  by  an  edift,  per* 
mitted  all  the  fubjedls  of  the  empire,  if  they  pleafed,  to 
marry  feveral  wives ;  nor  does  it  appear,  from  the  ec- 
elefiaftical  hiftory  of  thofe  times,  that  the  bifhops  made 
any  oppofition  to  this  introduftion  of  polygamy.  In 
efteft,  tliere  are  fome  even  among  the  Chriftian  cafuifts 
who  do  not  look  on  polygamy  as  in  itfelf  criminaL 
Jurieu  obferves,  that  the  prohibition  of  polygamy  is  a 
pofitive  law  ;  but  from  which  a  man  may  be  exempted, 
by  fovercign  neceflity.  BaiUet  adds,  that  the  example 
of  the  patriarchs  is  a  veiy  powerful  argument  in  favour- 
of  polygamy :  of  thefe  arguments  we  fliiall  ipeak  hereafter* 
It  has  been  much  difputed  among  the  dodlors  of  the 
civil  law  whether  polygamy  be  adultery.  In  the  Ro- 
man law  it  is  called  Jlvprum,  and  punifhed  as  fuch,  that. 
Is,  in  fome  cafes,  capitally.  But  a  fmallcr  puniftiment 
is  more  confiftent  with  the  Jewifli  law,  wherein  the  pro- 
hibition of  adultei-y  is  perpetual,  but  that  of  polygamy 
temporary  only. 

In  Germany,  Holland,  and  Spain,  this  offence  Is; 
differently  punilhed.  By  a  conftitutioa  of  Charles  V . 
it  was  a  capital  crime.  By  the  laws  of  ancient  and. 
modern  Sweden  it  is  punilhed  with  death.  In  Scotland 
it  is  puniftied  as  perjury. 

In  En^and  it  is  enafted  byftatut^  Jac.  I.  cap.  II» 
that  if  any  perfon,  being  married,  do  afterwards  marry- 
again,- the  former  huft)and  or  wife  being  alive,  it  is  fe- 
lony, but  within  the  beneht  of  clergy.  The  fii^:  wife: 
in  this  cafe  fhall  not  be  admitted  as  an  evidence  againil. 
her  hu(band,  becaufe  fhe  is  the  true  wife ;  but  the  fe- 
eond  may,  for  flie  is  indeed  no  ^ife  at  all ;  and  fo  vice 
verfa  of  a  fecond  hufband.  This  aft  makes  an  exception 
to  five  cafes,  in  which  fuch  fecond^arriage,  tho'  in  the 
three  firft  it  is  void,  is,  however,  no  felony*  i.  Where- 
either  party  hath  been  continually  abroad  for  feven  years,,  ' 
whether  the  party  ia  England  had  notice  of  the  other's 
being  living  or  not.  2.  Where  either  of  the  parties 
hath  betn  abfent  from  the  other  feven  years  within  this, 
kingdom,  and  the  remaining  party  hath  had  no  notice  of 
the  other's  being  alive  withia  that  time.  3..  Where 
there  is  a  divorce  or  feparation  a  mtnfa  et  thoro  by  fen- 
tence  in  the  eccleSaftical  courts  4.  Where  the  firft 
marriage  is  declared  abfolutely  void  by  any  fipch  fentence,. 
and  the  parties  loofed  a  vinculo.  Or,  5.  Where  either 
of  the  parties  was  under  the  age  of  confent  at  the  time 
of  the  firft  marriage  ;  for  in  fuch  cafe  the  firft  marriage 
was  voidable  by  the  difagreement  of  either  party,  which 
this  fecond  marriage  veiy  clearly  amounts  to.  But  if 
at  the  age  of  confent  the  parties  had  agreed  to  the 
marriage,  which  com.pletes  the  contrafl:,  and  is  indeed 
the  re^  marriage,  and  afterwards  one  of  them  fhould 
marry  again,  judge  Blackftone  apprehends  that  fuch. 
fecond  marriage  would  be  within  the  reafoivand  penalties; 
of  the  aft. 

Bernardus  Ochinus,  general  of  the  order  of  Capu- 
chins, and  afterwards  a  Proteftant,  publllhed,  about  the 
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Polypamy.  ffildclle  of  the  16th  century,  Dialogues  !n  favour  of  Po- 
Ui  1",^— lygzxnj,  which'were  anfwered  by  1  heodore  Beza.  And 
about  the  conclufion  of  the  laft  century  we  had  at  Lon- 
<don  an  j^rtful  trcatife  publifhed  in  behalf  of  a  plurah'ty 
of  wives,  under  the  title  of  Polygamia  Triutnphatrix  :  the 
author  whereof  afFumes  the  name  of  Theophilus  Ahtheus; 
but  his  true  name  was  Lyferus,  He  was  a  native  of 
Saxony.    It  has  been  anfwered  by  fevcral. 

A  new  argument  in  favour  of  polygamy  has  been 
adduced  by  Mr  Bruce,  on  this  principle,  that  in  fome 
parts  of  the  world  the  proportion  of  female  children  is 
much  greater  than  that  of  males.  "  From  a  diligent 
inquiry  (fays  he)  into  tlie  fouth  and  fcripture^art  of 
Mefopotamia,  Armenia,  and  Syria,  from  Mouful  or 
Nineveh  to  Aleppo  and  Antioch,  I  find  the  proportion 
to  be  fully  two  women  to  one  man.  There  is  indeed  a 
fraftion  over,  but  it  is  not  a  confiderable  one.  From 
Latikea,  Laodicea  ad  mare,  down  the  coaft  of  Syria 
to  Sidon,  the  number  is  nearly  three,  or  two  and  three- 
fourths,  to  one  man.  Through  th.t  Holy  Land,  the 
country  called  Horariy  in  the  Ifthmus  of  SueE,  and  the 
parts  of  the  Delta  unfrequented  by  fti-Jingers,  it  is  fome- 
thlnglefs  than  three.  But  from  Suez  to  the  Straits  of 
Babelmandel,  which  contains  the  three  Arabias,  the 
proportion  is  fully  four  women  to  one  man  j  which  I 
have  reafon  to  beheve  holds  as  far  as  the  line,  and  30** 
beyond  it.  The  Imam  of  Sama  was  not  an  old  man 
when  I  was  in  Arabia  Felix  in  1769  ;  but  he  had  88 
children  then  alive,  of  whom  1 4  only  were  fons.  The 
prieft  of  the  Nile  had  70  and  odd  children ;  of  whom, 
as  I  remember,  above  50  were  daughters. 

^*  It  may  be  objefted,  that  Dr  Ai'buthnot,  in  quo- 
ting the  bills  of  mortality  for  20  years,  gave  the  moll 
unexceptionaible  "rounds  for  his  opinion  ;  and  that  my 
fingle  afTertion  of  what  happens  in  a  foreign  country, 
■without  further  foundation,  cannot  be  admitted  as 
equivalent  teftimony :  and  I  am  ready  to  admit  this  ob- 
j|e6tIon,  as  there  are  no  bills  of  mortality  in  any  of  thefe 
countries.  I  flrdU  therefore  fay  in  what  manner  I  at- 
tained the  knowledge  which  I  have  juft  mentioned. 
Whenever  I  vvent  into  a  town,  village,  or  inhabited 
place,  dwelt  long  in  a  mountain,  or  travelled  journeys 
with  any^fct  of  people,  I  always  made  it  my  bufmefsto 
inquire  how  many  children  they  had,  or  their  fathers, 
their  next  neighbours  or  acquaintance.  I  then  a&ed 
my  landlord  at  Sidon,  fuppofe  him  a  weaver,  how  many 
children  he  has  had  ?  He  tells  me  how  many  fons  and 
how  many  daughters.  The  next  I  alk  is  a  tailor,  a 
fmith,  &c.  In  fhort  every  man  who  is  not  a  ftranger, 
from  whom  I  can  get  the  proper  Information.  I  fay, 
therefore,  that  a  mediimi  of  both  fexes,  arifing  from 
three  or  four  hvmdred  families,  indifcriminately  taken, 
ihall  be  the  proportion  in  which  one  differs  from  the 
other ;  and  this,  I  am  confident,  will  give  the  refult  to 
i)e  three  women  in '50°  of  the  90"  under  every  meridian 
of  the  globe." 

/  Our  author  corroborates  tlils  argument  by  fuppofing 
that  Mahomet  perceived  this  difproportion,  and  that 
upon  it  he  founded  his  inftitution  allowing  one  man  to 
have  four  wives.  ^'  With  this  view  he  enafted,  or  ra- 
ther revived,  the  law  which  gave  liberty  to  every  indi- 
vidual to  marry  four  wives,  each  of  whom  was  to  be 
equal  in  rank  aftd  honour,  without  any  preference  but 
what  the  prcdile6tion  of  the  hufband  gave  her." 

Having  thug  fftablilhed,  as  kc  fuppofes,  the  nccelTity 
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of  polygamy  In  the  Eaft,  Mr  Bruce  proceeds  to  confider 
whether  there  is  not  lome  other  reai'ons  why  it  Ihould 
not  be  pra£lifed  in  Britain  farther  than  the  mere  equa- 
lity in  numbers  of  the  fexes  to  one  another.  This  rea- 
fon he  finds  in  the  difference  between  the  conflitution? 
of  tlie  Europeans  and  eaflern  nations.  "  Women  in 
England  (fays  he)  are  capable  of  child-bearing  at  14.; 
let  the  other  term  be  48,  when  they  bear  no  mpre ; 
34  years  therefore  an  Englifh  woman  bears  children. 
At  the  age  of  14  or  15  they  are  objefts  of  our  love  ; 
they  are  endeared  by  bearing  us  children  after  that 
time ;  and  none,  I  hope,  will  pretend,  that  at  48  and 
50  an  Englifhwoman  is  not  an  agreeable  companion. 
The  Arab,  on  the  other  hand,  if  fhe  begins  to  bear 
children  at  1 1 ,  feldom  or  never  has  a  child  after  20. 
The  time,  then,  of  her  child-bearing  is  nine  years  ;  and 
four  women,  taken  altogether,  have  then  the  term  of 
36.  So  that  the  Englifh  woman  that  bears  children 
for  34  years  has  only  two  years  lefs  than  the  tei-m  en- 
joyed by  the  foyr  wives  whom  Mahomet  has  allowed  % 
and  If  it  be  granted  that  an  Englifh  wife  may  bear  at 
50,  the  terras  are  equal.  But  there  are  other  grievous 
differences.  An  Arabian  girl,  at  1 1  years  old,  by  her 
youth  and  beauty,  Is  the  objert  of  man's  defire  :  being 
an  infant,  however,  in  underflanding,  fhe  is  not  a  ra- 
tional companion  for  him.  A  man  marries  there,  fay 
at  20;  and  before  he  is  30,  his. wife,  improved  as  a 
companion,  ceafes  to  be  an  objeft  of  his  defires  and  a 
mother  of  children  :  fo  that  all  the  beft  and  moft  vigo- 
rous of  his  days  are  fpent  with  a  woman  he  cannot 
love  ;  and  with  her  he  would  be  deftlrted  to  live  40,  or 
45  years,  without  comfort  to  himfelf  by  increafe  of 
family,  or  utility  to  the  public.  ,  The  reafons,  then, 
agalnft  polygamy,  which  fubfift  In  England,  do  not  by 
any  means  fubfift  in  Arabia ;  and  that  being  the  cafe, 
it  would  be  unworthy  of  the  wifdom  of  God,  and  an 
unevennefs  in  his  ways,  which  we  fliall  never  fee,  to 
fubjeft  two  nations  under  fuch  difierent  circumftances 
abfolutdy  to  the  fame  obfervances." 

To  all  this  argumentation,  however,  it  may  be  re- 
plied, that  whatever  we  may  now  fuppofe  to  be  the 
conflitution  of  nature  in  the  warmer  parts  of  the  globe, 
it  cert^ilnly  was  different  at  the  beginning.  We  sannot 
indeed  afcertain  the  exaft  pofitlon  of  the  Garden  of 
Eden  ;  but  it  is  with  reafon  fuppofed  not  to  have  been 
far  froai  the  ancient  feat  of  Babylon.  In  that  countiy, 
therefore,  where  Mr  Bruce  contends  that  four  women 
are  neceffary  to  the  comfort  of  one  man,  k  pleafed 
God  to  grant  only  one  to  the  firft  man  j  and  that,  too^ 
when  there  was  more  occafion  for  population  than  ever 
there  has  been  fiiice,  becaufe  the  whole  earth  was  to  be 
peopled  from  a  fmgle  pair.  Matters  were  not  altered 
at  the  flood ;  for  Noah  had  but  one  wife.  And  this 
is  the  very  argument  ufed  by  our  Saviour  himfelf  when 
fpeaking  of  divorce  without  any  fufficient  caufe,  and 
then  marrying  another  woman,  which  is  a  fpecies  of 
polygamy. — Again,  with  refpedt  to  the  alleged  multi* 
plicity  of  females  in  the  eaftern  part  of  the  world,  it  is 
by  no  means  probable  that  the  calculatlons.of  Mr  Bruce 
or  any  other  perfon  can  be  admitted  in  this  cafe^  Hif- 
toiy  mentions  no  fuch  thing  in  any  nation  ;  and  confi- 
dering  the  vaft  deftruftlon  among  the  male  part  of  the 
human  fpecies  more  than  of  the  females  by  war  and 
other  accidents,  we  may  fafely  fay,  that  if  four  women 
children  were  bom  for  every  izngle  raal^  there  would 
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awy  in  fucK  countries  be  five  or  fix  grown  up  women  for 
every  man  ;  a  proportion  which  we  may  venture  to 
affirm  does  not,  nor  ever  did,  exifl;  anywhere  in  the 
world.  That  it  was  not  fo  in  former  times  we  can 
only  judge  from  the  particular  examples  recorded  in 
hiftory,  and  thefe  are  but  few.  We  read  in  the  Greek 
hiftory,  indeed,  of  the  fifty  daughters  of  Danaus  ;  but 
thefe  were  matched  by  as  many  fons  of  as  other  man. 
Job  had  only  one  wife,  yet  had  /even  fons  and  but  three 
daughters.  Jacob  had  two  wives,  who  bore  tivehe 
fons,  and  only  one  daughter.  Abraham  had  only  one 
cliild  by  his  firft  wife,  and  that  was  a  fon.  By  his 
fecond  wife  Keturah  lie  had  fix  fons  ;  and  confidering 
his  advanced  age  at  the  time  he  married  her,  it  is  by 
no  means  probable  that  he  could  have  24.  daughters  ; 
nay,  if,  as  Mr  Bruce  tells  us,  the  women  in  the  eadern 
countries  bear  children  only  for  nine  years,  it  was  im- 
poffible  {he  could  have  fo  many.  Gideon,  who  had 
many  wives,  had  no  fewer  than  feventy  fons  by  thefe 
wives,  and  even  his  concubine  had  a  fon  ;  fo  that  if  all 
thefe  women  had  produced  according  to  Mr  Bruce's 
proportion,  of  nearly  three  females  to  one-  male,  he 
muft  have  had  almoft  284  children;  a  better  family 
than  any  of  Mr  Bruce's  eaftern  acquaintances  can  pro- 
bably boaft  of. 

With  regard  to  this  fubjeil,  however,  it  muft  be 
obfen'ed,  that;  the  procreation  of  male  or  female  chil- 
dren depends  in  fome  degree  on  the  health  and  vigour 
of  the  parents.  It  is  by  nq^means  improbable,  there- 
fore, that  the  eaftern  voluptuaries,  whofe  conilitutions 
are  debilitated  by  their  excefTes,  may  have  many  more 
female  than  male  children  born  to  them.  The  wojmen 
themlelves,  by  premature  enjoyment,  will  alfo  be  in- 
clined to  produce  females  inftead  of  males  ;  but  neither 
of  thefe  circumllances  can  prove  this  to  be  an  original 
law  of  nature.  Something  like  this  may  be  gathered 
ii-om  facred  hiftory.  Gideon  above-mentioned,  who 
was  a  hardy  and  active  warrior,  had  many  fons,  The. 
fame  was  the  cafe  with  David,  who  led  an  aftivc  and 
laborious  life ;  while  Solomon,  who  was  a  voluptuary, 
had  only  one  fon,  notwithftanding  his  multitude  of 
wives. 

llie  moft  barefaced  defence  of  polygam.y  that  has  ap- 
peared in  modern  times  is  by  the  Rev.  Mr  Madan,  who 
publilhed  a  treatife,  artfully  vindicating,  and  ftrongly 
recommending  it,  under  the  titk  of  Thelyi>hthoj-a  ;  or, 
j4  treatifd  on  Female  ^Rutrii  in  its  Cau/es,  JLJeEls,  Con- 
fequenceSf  Prevention,  and  Remedy,  Sue.  Marriage,  ac- 
cording to  this  writer,^  fimply  and  wholly  confifts  in 
the  aft  of  perfonal  umon,  or  aSus  coitus^  Adultery, 
he  fays,  is  never  ufed  in  the  facred  writings  but  to 
denote  the  defilement  of  a  betrothed  or  married  wo^ 
man,  and  to  this  fenfe  he  reftrifts  the  ufe  of  the  term  ; 
fo  that  a  married  man,  in  hist  opinion,  is  no  adulterer, 
if  his  commerce  with  tlie  fex  be  confined  to  lingle  wo^ 
men,  who  are  under  no  obligations  by  efpoufals  or 
marriage  to  other  men  :  but,  on  the  other  hand,  the 
woman  wlio  fhould  dare  to  have  even,  but  once  an  in- 
trigue with  any  other  man  befides.  her  huffeand,  (let 
him  have  as  many  wives  as  Solomon),  would,  ipfo 
faSoy  be  an  adulterefs,  and  ouglit,  together  with  her 
gallant,  to  be  puniftied  with  immediate  dx^ath.  This, 
he  boldly  fays,  is  the  law  of  God  ;  and  on  this  foun- 
dation he  limits  the  privilege  of  polygamy  to  the 
man  j.  in  fupport  of  which  he  refsrs  to  tlie  polyg^. 
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mous  conneftions  of  the  patriarchs  and  faints  of  the  Polygamy* 

Old  Teftament,  and  infers  the  lawfuluefs  of  their '  ■  »  "' 
practice  from  the  bleffings  which  attended  it,  and  the 
laws  which  were  inftituted  to  regulate  and  fuperintend 
it.  He  contends  for  the  lawfulnefs  of  Chriftians  ha-- 
ving, '  like  the  ancient  Jews,  more  wives  than  one 
and  labours  much  to  reconcile  the  genius  of  the  evan- 
gelical difpenfation  to  an  arrangement  of  this  fort.- 
With  this  view  he  afferts,  that  there  is  not  one  text  in 
the  New  Teftament  that  even  hints  at  the  criminality 
of  a  polygamous  conneftion  ;  and  he  would  infer  from 
St  Paul's  direftion,  that  biftiops  and  deacons  fixould' 
have  but  one  wife,  that  it  was  lawful  for  laymen  t» 
have  more.  Chrift,  he  fays,  was  not  the  giver  of  a- 
new  law  ;  but  the  bufinefs  of  marriage,  polygamy,, 
&c.  had  been  fettled  before  his  appearance  in  the  world, 
by  an  authority  which  could  not  be  revoked.  Befides, 
this  writer  not  only  thinks  polygamy  lawful  in  a  reli- 
gious, but  advantageous  in  a  civil,,  light,  and  highly  po- 
litic in  a  domeftic  view. 

In  defence  of  his  notion  of  marriage,  which,  he  fays, 
confifts  in  the  union  of  man  and  woman  as  one  body,  the 
efFefts  of  which  in  the  fight  of  God  na  outward  forms  or 
ceremonies  of  man's  invention  can  add  to  or  detraft  from, 
he  grounds  his  principal  arg^ument  on  the  Hebrew  words 
made  ufe  of  in  Gen.  ii.  24.  to  exprefs  the  primitive  in- 
ftitution  of  marriage,  viz.  inii'io  pm,  rendered  by  the 

LXX.  ■^Q^c-noKKnU-rtUi  if^ic  Try  yvyama.  au7-.',  which  trauf. 

lation  is  adopted  by  the-  evangelift  (Mat,  xix. 
with  the  omiffion  only  of  the  fuperfluous-  prepofitioii 
('Tf-'f)  after  the  verb.    Our  tranfiation,  "  fiiall  cleave 
to  his  wife,"  doth  not,  he  fays,  convey  the  idea  of 
the  Hebrew,^ which  is  literally,  as  Mbntanus  renders- 
the  words,  "  ftiall  be  joined  or  cemented  in  his  woman,, 
and  they  fhall  become  (,/'.  e.  by  this  union)  one  flefti." 
But  oathls  criticlfm,  it  is  well  remaiked,  that  both  the 
Hebrew  and  Greek  tenns  mean  limply  and  litei-ally  at- 
tachment or  adherence  ;.  and  are  evidently  made  ufe  of. 
in  the  facred  writings  to  exprefs  the  v^^hole  fcope  of  con- 
jugal fidelity  and  duty,,  though  he  would  rcftrain  them^ 
to  the  grofftT  part  of  it. 

With,  refpeft  to  the  Mofaic  law,  for  which  Mr  Ma-- 
dan  is  a  v/arm  advocate,  it  was  certainly  a  local  and^- 
temporary  inftitution,  adapted  to  the  ends  for  whiclv* 
it  was  appointed,  and  admirably  calculated,  in  its  re- 
Lition  to  marriage,  to  maintain,  and  perpetuate  the  fe- 
paration  of  the  Jewifn  people  from  the  Gentiles.  In^ 
attempting  to- depreciate  t-lte  outward  forms  of  mar- 
riage, this  writer  would  make  his  readers  believe,  that- 
becaufe  none  are  explicitly  defcribed,  therefore  none, 
exifted ;  and  confequently  that  they  are  the  fuper-- 
fluous  ordinances  of  human  policy.  But  it  is  evident,, 
from  comparing  Ruth  iv.  ro,  13.  with  Tobit  vii.  13. 
1.4.  and-  from  the  cafe  of  Dinah,  related  Gen.  xxxiv, 
that  fome  forms  were  deemed  effential  to  an  honour- 
able alhance  by  the  patriarchs- and  faints  under  the 
Old  Teftament,  exclufive  of  the  carnal  knowledge 
of  each>  other's  perfons.  It  is  alfo  evident  in  the 
cafe  of  the  woman  of  Samaria,,  whofe  conneftion  with 
a  man  not  her  huft>and  is  mentioned  in  John  iv.  that 
fomcthing  befides  cohabitation  is  necefiary  to  conftitute 
marriage  in  tlie  fight  of  God. 

Having  ftated  his  notion  of  marriage,  he  urges,  its 
defence  of  polygamy,  that,  notwithftanding  the  fe- 
venth  commandment,  it  was  allowed  by  God  himfelf^^ 
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frilygRwy,  ^vjiQ  xn^ie  laws  for  the  regulation  ef  it,  wrought  mi- 
^  »  racles  in  fupport  of  it  by  making  th«!  barren  woman 
fruitful,  and  declared  the  iffue  legitimate  to  all  intents 
and  purpofes.  God's  allowance  of  polygamy  is  ar- 
gued from  Exod,  xxi.  ic.  and  particularly  from  Deut. 
jcxiji^.  which,  he  fays,  amounts  to  a  demonftration. 
This  paffage,  however,  at  the  utmoft,  only  prefup- 
pofes  that  the  praftice  might  have  exiftence  among  fo 
hard-hearted  ^nd  fickle  a  people  as  the  Jews  ;  and 
therefore  wifely  provides  againft  fome  of  its  more  un- 
juft  and  pernicious  confequences,  fuch  as  tended  to  af- 
feft  the  rights  and  privileges  of  heirfliip.  Laws  en- 
afted  to  regulate  it  cannot  be  fairly  urged  in  proof  of 
Its  lawfulnefs  on  the  author's  own  hypot'hefis  ;  becaufe 
laws  were  alfo  made  to  regulate  divorce,  which  Mr 
Madan  condemns  as  abfolutely  unlawful,  except  in 
cafes  of  adult*,  vy.  Befides,  it  is  more  probable  that 
the  "  hated  wife"  had  been  difmifled  by  a  bill  of  di- 
vorcement, than  that  (he  was  retained  by  her  huf- 
band  :  and  moreover,  It  is  not  certain  but  that  the  two 
wives,  fo  far  from  living  with  the  fame  hufband  at  the 
fame  time,  might  be  dead  ;  for  the  words  may  be 
rendered  thus,  "  if  there  Jhould  have  been  to  a  man  two 
wives,  &c."  The  words  expreffing  the  original  iir!li- 
tution  of  marriage.  Gen.  ii.  24.  compared  with  Mat. 
xix.  4,  5,  8.  afford  infuperable  objeAions  againft  Mr 
Madan' s  doftrlne  of  polygamy. 

If  we  appeal  on  this  fubjedl,  from  the  authority  of 
Scripture  to  the  writings  of  the  earlicft  fathers  in  the 
Chriftian  church,  there  Is  not  to  be  found  the  falnteft 
trace  of  any  thing  refembling  a  teftimony  to  the  law- 
fulnefs of  polygamy  ;  on  the  contrary,  many  paffages 
occur,  in  which  the  praftice  of  it  is  Itrongly  and  tx- 
pllcltly  condemned. 

We  ftiall  clofe  this  article  with  the  words  of  an  excellent 
anonymous  writer  already  quoted,  and  to  whofe  critique 
on  Mr  Madan's  work  we  are  indebted  for  the  above  re- 
Tnarks :  "  In  a  word,  when  we  refleft  that  the  primitive 
inftltution  of  marriage  Umlted  it  to  one  man  and  one  wo- 
man; that  this  inftltution  was  adhered  to  by  Noah  and  his 
fons,  amidft  the  degeneracy  of  the  age  in  which  they 
lived,  and  in  fpite  of  the  examples  of  polygamy  which 
the  accurfed  race  of  Cain  had  introduced ;  when  we 
confider  how  very  few  (comparati-vely  fpeaking)  the 
examples  of  this  pra£lice  were  among  the  faithful ; 
how  much  it  brought  its  own  punifhment  with  it  ;  and 
how  dubious  and  equivocal  thofe  paffages  are  In  which 
jt  appears  to  have  the  fandlon  of  divine  approbation  ; 
when  to  thcfe  refleftlons  we  add  another,  refpefting 
the  limited  views  and  temporary  nature  of  the  more 
ancient  difpenfations  and  iuftltutlons  of  religion— how 
often  the  imperfeftions  and  even  vices  of  the  patriarchs 
and  people  of  God,  in  old  time,  are  recorded,  with- 
put  any  exprefs  notification  of  their  criminality — how 
much  is  fald  to  be  commantled,  which  our  reverence 
for  the  hoKnefs  of  God  and  his  law  will  only  fuffer  us 
to  fuppofe,  were,  for  wife  ends,  permitted— how  fre- 
quently the  meffengers  of  God  adapted  themfelves  to 
the  genius  of  the  people  to  whom  they  were  fent,  and 
the  circumftances  of  the  times  in  which  they  lived 
above  all,  when  we  confider  the  purity,  equity,  and 
benevolence  of  the  Chriftian  law  ;  the  explicit  decla- 
l^tions  of  our  Lord,  and  his  apoftle  St  Paul,  refpec- 
the  inftltution  of  marriage,  its  defign  and  Hmita- 


vol.  63. 

p. 338. 
See  alfo 
vol.  69. 
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tion  ; — when  we  refleft,  too,  on  the  teftimony  ef  tht 

moft  ancient  fathers,  who  could  not  poffibly  be  Igndi- 
rant  of  the  general  and  common  practice  of  the  apo« 
ftolic  church  ;  and,  finally,  when  to  thefe  confidera- 
tions  we  add  thofe  which  are  founded  on  juftice  to  the 
female  fex,  and  all  the  regulations  of  domeftic  economy 
and  national  policy-^we  muft  wholly  condemn  the  revi- 
val of  polygamy  ;  and  thus  bear  our  honeft  teftimony 
againft  the  leading  defign  of  this  dangerous  and  ill-ad- 
vlfed  publication." 

We  would  advife  our  readers  to  read  the  whole  crl- 
tlcifms  on  Madan's  book  in  the  Monthly  Review,  toge- 
ther with  their  account  of  the  feveral  anfwers  to  it.  The 
reverend  author  of  the  Thelyphthora  has  there  met  with 
a  moft  able  antagonitt,  who  traces  him  through  all  hia 
deceitful  windings,  and  expofes  the  futility  and  falfe- 
hood  of  his  arguments  with  fingular  ability.  See  Month' 
ly  Revieiv,  vol.  Ixiii.  p.  273,  &c.  ;  fee  alfo  Paley^s  Moral 
Ph'tlofophy,  4to.  p.  262.  .  ■ 

POLYGARS,  are  natives  of  Hindoftan.  They  in- 
habit almoft  impenetrable  woods,  and  are  under  the  ab- 
folute  direftion  of  their  own  chieftains.  In  time  of 
peace  they  are  profeflionally  robbers,  but  in  times  of 
war  are  the  guardians  of  the  countr)\  The  general 
name  of  thefe  people  is  Polygar.  Their  original  inftl- 
tution, for  they  live  in  diftinct  clans.  Is  not  very  well 
underftood.  It  probably  took  its  rife  from  the  muni- 
cipal regulations  relative  to  the  deftru6tion  of  tygers 
and  other  ferocious  beafts.  Certain  trafts  of  woodland 
Were  indifputably  allotted  as  rewards  to  thofe  who  fhoiJd 
flay  a  certain  number  of  thofe  animals ;  and  thofe  lands 
approximating,  probably  laid  the  foundation  of  the  feve- 
ral confederacies  of  Polygars. 

"  The  PoUams,  or  woods,  from  which  is  derived  th6 
word  Polygar^  lyl"g  "i  profufion  through  all  the  fouth- 
?rn  parts  of  Hindoftan,  the  ravages  committed  in  the 
open  countries  by  thefe  adventurous  clans,  are  both  fre- 
quent and  deftruftlve.  Cattle  and  grain  are  the  con- 
stant booty  of  the  Polygars.  They  not  unfrequently 
even  defpoil  travellers  of  their  property,  and  fometimes 
murder,  if  they  meet  with  oppofitlon  :  yet  thefe  very 
Polygars  are  the  hands  Into  which  the  aged  and  infirm, 
the  wives,  children,  and  treafure,  of  both  Hindoos  and 
others  are  entrufted,  when  the  circumjacent  country  un- 
fortunately  happens  to  be  the  feat  of  war.  The  pro- 
teftion  they  afford  is  paid  for  ;  but  the  price  is  inconfi- 
derable,  when  the  helplefs  fituation  of  thofe  who  fly  to 
them  for  fhelter  is  confidercd,  and  efpecially  when  their 
own  very  peculiar  character  is  properly  attended  to. 
The  native  governments  of  Hindoftan  are  nnder  the  ne- 
ceffity  of  tolerating  this  honourable  banditti.  Many 
of  them  are  fo  formidable  as  to  be  able  to  bring  15,000 
and  2^,000  men  into  the  field. 

"  The  Hindoo  code  of  laws,  in  fpeaking  of  robbe- 
ries, hath  this  remarkable  claufe,  '  TTie  mode  of  fhares 
amongft  robbers  ftiall  be  this  : — If  any  thief  or  thieves, 
by  the  command  of  the  magiftrate,  and  with  his  af- 
fiftance,  have  committed  depredations  upor^  and 
bit)ught  away  any  booty  from,  another  province,  the 
magiftrate  fiiall  receive  a  fliare  of  one  fixth  part  of  the 
whole.  If  they  received  no  command  or  afliftance  from 
the  magiftrate,  they  fhall  give  the  magiftrate  in  that 
cafe  one  tenth  pirt  for  his  ftiare,  and  of  the  remainder 
their  chief  Hiall  receive  four  fhares ;  and  whoXoever 
4  among 
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among  them  I's  perfeft  mafter  of  his  occupation,  {hall 
receive  three  (hares :  alfo,  whichever  of  them  is  remark- 
ably ftrong  and  ftout,  (hall  receive  two  (hares,  and  the 
reft  fliall  receive  each  one  fhare.'  Here,  then,  we  fee 
not  only  a  fanftion,  but  even  an  inducement,  to  fraudu- 
lent praftices. — Another  Angular  inconfiftency  among 
a  people  who,  in  many  periods  of  their  hiftory,  have 
been  proverbial  for  innocency  of  manners,  and  for  un- 
common honefty  in  their  conduft  towards  travellers  and 
ftrangers. 

*'  At  the  firft  fight,  it  would  appear  that  the  tolera- 
tion of  the  Polygars,  owing  to  their  great  numbers, 
and  to  the  fecurity  of  their  fortreffes,  which  are  in  ge- 
neral impenetrable  but  to  Polygars  ;  that  the  govern- 
ment licence,  in  this  manner  given  to  them,  to  live  on 
the  fpoUs  of  the  in duftrious— -might  have  originally  oc- 
cafioned  the  formal  divifion,  and  encouragement  to  per- 
feverance,  which  we  have  juft  quoted  :  but  the  caufe  I 
fhould  rather  fuppofe  to  lie  in  the  nature  of  certain  go- 
vernments, than  to  have  arifen  from  any  accidental  cir- 
cumftance  afterwards ;  and  I  am  the  more  inchned  to 
this  opinion,  from  the  fituation  of  the  northern  parts  of 
Hindoftan,  which  are,  and  always  have  been,  uninfefted 
by  thefe  freebooters. 

"  The  dominion  of  the  Eaft  was,  in  former  days, 
moft  probably  divided  and  fubdivided  into  all  the  vari- 
ous branches  of  the  feodal  fyftem.  The  veftiges  of  It 
remain  to  this  hour ;  rajahs  and  zemindars  are  nothing 
more  than  chieftains  of  a  certain  degree  of  confequence 
in  the  empire.  If,  then,  experience  has  fhown,  in  other 
parts  of  the  world,  that  clans  have  always  been  obferved 
to  commit  the  moft  pernicious  afts  of  depredation  and 
hoftility  on  each  other,  and  that  the  paramount  lord 
has  feldom  been  able  effedlually  to  crufti  fo  general  and 
fo  complicated  a  fcene  of  mifchief — may  we  not  reafon- 
ably  venture  to  fuppofe,  that  the  Hindoo  legiflature 
pafTed  this  ordinance  for  the  fuppreflion  of  fuch  provin- 
cial warfare,  and  for  the  wholefome  purpofe  of  drawing 
the  people,  by  unalarming  degrees,  more  immediately 
under  the  controul  of  the  one  fovereign  authority  ?  The 
conclufion,  I  own,  appears  to  me  fatisfaiSlory.  More- 
over, Polygars  cannot  but  be  of  modern  growth  ;  for 
the  law  relative  to  thefts  is  antecedent  to  the  mention  of 
Polygars  in  hiftory."  SuUivan's  Phiiofophical  Rhapfo' 
dies, 

POLYGLOTT,  among  divines  and  critics,  chiefly 
denotes  a  Bible  printed  in  ieveral  languages.  See  Bi- 
ble and  Printing. 

POLYGLOTTUS,  In  ornithology.     See  Tur- 

DUS. 

POLYGNOTUS,  a  famous  painter  of  Thafos,  flou- 
rllhed  about  422  years  before  the  Chriftian  era,  and  was 
the  fon  and  fcholar  of  Aglaophon.  He  adorned  one  of  the 
public  porticoes  of  Athens  with  his  paintings,  In  which  he 
had  reprefented  the  moft  ftriking  events  of  the  Trojan 
war.  The  Athenians  were  fo  pleafed  with  him,  that 
they  offered  to  reward  his  labours  with  whatever  he 
pleafed  to  accept ;  but  he  declined  the  offer  ;  and  the 
Amphiftyonic  council,  which  was  compofed  of  the  re- 
prefcntatives  of  the  principal  cities  of  Greece,  ord^ed 
that  Polygnotus  fhould  be  maintained  at  the  pubhc  ex- 
pence  wherever  he  went. 

Of  the  talents  of  Polygnotus  much  honourable  men- 
tion is  made  by  many  of  the  beft  authors  of  antiquity, 
as  Ariftotle  and  Plutarch,  Dionyfuis  Halicarnaflenfis, 
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&c.    Paufanias  fpeaks  of  his  pidures  of  the  events  Polygon, 
of  the  Trojan  war,  and,  in  his  Tenth  Book,  intro-  Polygo- 
duces  a  very  long  defcription  of  other  piftures  by  ,  _ 
the  fame  artift,  painted  alfo  from  Homer  in  the  temple  ' 
at  Delphos.    The  paffage,  however,  gives  but  a  confu- 
fed  and  imperfeft  idea  of  the  painter's  performance. 
How  much  the  art  Is  Indebted  to  this  ancient  mafter, 
what  grace  and  foftnefs  he  gave  to  the  human  counte- 
nance, what  embelllfhments  he  added  to  the  female  fi- 
gure and  drefs,  are  much  more  happily  defcrlbed  by 
Pliny.    "  Primus  mulieres  luclda  vefte  pinxit,  capita 
eariim  mitrls  verficoloribus  operult,  plurlmumque  pic- 
turae  primus  contullt :  fiquidem  Inftltuit  os  adaperire, 

dentes  oftendere,  vultum  ab  antique  rigore  variare."  . 

The  fame  author  likewife  bears  honourable  teftimony 
to  the  hberal  fpirit  of  this  great  artift,  who  refufed  any 

reward  for  his  Ingenious  labours  in  the  portico.  . 

Porticum  gratuito,  cum  partem  ejus  Mycon  mercede 
pingeret."    Plin.  lib,  35.  cap.  8. 

POLYGON,  in  geometry,  a  figure  with  many  fides, 
or  whofe  perimeter  confifts  of  more  than  four  fides  at 
leaft  ;  fuch  are  the  pentagon,  hexagon,  heptagon,  &c. 

POLYGONUM,  Knot-grass  :  A  genus  of  the  trl- 
gynla  order,  belonging  to  the  odtandria  clafs  of  plants  ; 
and  in  the  natural  method  ranking  under  the  12  th  or- 
der, Holoracea.  There  Is  no  calyx  ;  the  corolla  is  quin- 
quepartite,  and  calycine,  or  ferving  inftead  of  a  calyx  ; 
there  is  one  angulated  feed.  There  are  27  fpecies  ;  but 
the  moft  remarkable  are,  r.  The  biftorta,  biftort,  or 
greater  fnakeweed,  hath  a  thick  oblique  intorted  root, 
blackifli  without,  and  red  within ;  a  fimple,  round,, 
flender  ftem,  near  two  feet  high  ;  oval  leaves,  having 
decurrent  foot-ftalks,  and  the  ftalk  terminated  by  thick 
(hort  fpikes  of  whitl(h-red  flowers.  2.  The  vlvipa- 
rum,  or  fmaller  biftort,  hath  a  thickifli  root,  a  fimple 
flender  ftem  half  a  foot  high,  fpear-fhaped  leaves, 
and  the  ftalks  and  branches  terminated  by  long  fpikes 
cf  whitifh-red  flowers.  Both  thefe  perennials  flower 
In  May  and  June,  fucceeded  by  ripe  feeds  In  Au- 
guft.  They  grow  wild  in  England,  &c.  the  firft  In 
moift,  the  other  in  mountainous,  fituations.  3.  Ori- 
ental polygonum,  commonly  called  perficarioy  hath  fi- 
brous roots ;  an  upright,  robuft,  ftrong,  jointed  ftem, 
rifing  eight  or  ten  feet  high,  dividing  at  top  into  fe- 
veral  branches ;  very  large  oval-lanceolate  alternate 
leaves,  on  broad  footftalks  half  furrounding  the  ftem  ; 
and  all  the  branches  terminated  by  long,  flender,  hang- 
ing fpikes  of  reddlfh-purple  heptandrous  and  digynious 
flowers,  from  July  till  Oftober.  4.  Fagopyrum,  buck- 
wheat, or  brank,  rifes  with  an  upright,  Imooth,  branchy 
ftem,  from  about  a  foot  and  a  half  to  a  yard  high,  heart- 
fhaped  faglttated  leaves,  and  the  branches  terminated 
by  clufters  of  whitifli  flowers,  fucceeded  by  large  an- 
gular feeds ;  excellent  for  feeding  pigeons  and  moft 
forts  of  poultry. 

All  thefe  plants  are  hardy,  and  fucceed  in  almoft 
any  foil  and  fituation  ;  the  two  firft  are  perennial  In 
root ;  and  the  third  and  fourth  are  annual,  wholly  decay 
at  the  end  of  fummer,  01  early  In  winter.  The  firft  two 
forts  are  retained  in  fbme  curious  gardtias  for  variety; 
but  their  chief  merit  Is  for  medical  purpofes  ;  they  are 
powerful  aftringents,  and  are  ufed  both  internally  and 
externally;  efteemed  very  efiicacious  in  hsmorrhagies 
and  other  fluxes;  and  good  to  heal  fore  mouths.  The 
tliird  fort.  Oriental  polygonum,  or  perficaria,  Is  a  moft 
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the  embelUfhmcnt  of 
majeftic  tfee-like  growth  by  its 
ereft  htxuriant  ilern,  and  branchy  head ;  which  being 
garnifhed  with  noble  lafge  foliage,  and  numerous  pen- 
dulous fpikes  of  flowers,  in  conftant  fucceffion  three  or 
four  months,  exhibits  a  very  ornamental  appearance 
from  Ju:ie  or  July  until  Oftober,  and  is  fo  eafy  of  cul- 
ture, that  from  its  fcattered  feeds  in  autumn,  young 
plants  rife  fpontaneoufly  in  abundance  the_  enfuing 
fpring,  and  fhoot  up  fo  rapidly  as  to  attain  fix  or 
eight  feet  in  height  by  July,  wlienthey  generally  begin 
flowering,  and  continue  till  attecked  by  the  frolt,  when 
they  totally  perifh  ;  fo  that  a  frefh  fupply  muft  be  raifed 
from  feed  annually.    The  fourth  fort  (buck-wheat)  is 
a  fort  of  corn,  and  is  frequently  cultivated  both  by  way 
of  fodder,  cutting  its  Italics  whik  young  and  green  to 
feed  cattle,  and  for  its  grain  to  feed  pigeons,  poultry, 
hogs,  &c.  •  It  flourifhes  in  any  foil  and  fituation,  but 
o-enerally  thrives  beft  in  a  light  dry  earth  ;  and  the 
drieft  feafons  feldom  retard  its  growth.    The  firft  and 
fecond  forts  are  eafily  propagated  in  plenty,  hj  parting 
the  roots  in  autumn.    The  third  fort,  Oriental  poly- 
gonum, being  annual,  is  always  propagated  from  feed 
annually,  either  in  the  full  ground,  or  by  means  of  hot- 
beds. 

U/es.  The  root  of  a  kind  of  biftort,  according  to 
Gmelin,  is  ufed  in  Siberia  for  ordinary  food.  This  fpe- 
cies  is  by  Haller  called  bi/iorta  fo/tis  ad  otam  vervqfisy 
and  by  fome  other  botanifts  b'ljlorta  montana  minor. 
The  natives  call  it  tnouka  :  and  fo  indolent  are  they, 
that,  to  fave  themfelves  the  trouble  of  digging  it  out 
of  the  earth,  they  go  in  fpring  and  pillage  the  holes  of 
the  mountain  rats,  which  they  find  filled  >\ath  thefe 
roots.  In  our  country,  biftort  is  ufed  as  a  medicine.  All 
the  parts  of  biftort  have  a  rough  auftere  tafte,  parti- 
cularly the  root,  which  is  one  of  the  ftrongeft  of  the 
vegetable  aftringents.  It  is  employed  in  all  kinds  of 
immoderate  h«morrhagies  and  other  fluxes,  both  inter- 
nally and  externally,  where  aftringency  is  the  only  in- 
dication. It  13  certainly  a  very  powerful  ftyptic,  and 
is  to  be  looked  on  fimply  as  fuch  ;  the  fudorific,  anti- 
peftilential,  and  other  like  virtues  afcribed  to  it,  it  has 
■no  other  claim  to  than  in  confequence  of  its  aftringen- 
cy, and  of  the  antifeptic  power  which  it  has  in  common 
with  other  vegetable  ftyptics.  The  largeft:  dofe  of  the 
root  in  powder  is  a  fmgle  dram. 

POLYGRAPHY,  Polygraphia,  or  Polygraphicf^ 
the  art  of  writingin  various  unufual  manners  or  ciphers; 
as  alfo  of  deciphering  the  fame.  The  word  is  formed 
from  the  Greek,  ■^om,  multum,  and  Jcripturay 
«  writing." 

The  ancients  feem  to  have  been  very  little  acquaint- 
led  with  this  art ;  nor  is  there  any  mark  of  their  having 
gone  beyond  the  Lacedemonian  fcytala.  Tri^emius, 
Porta,  Vigcnere,  and  father  Niceron,  have  written  on 
tlie  fubje^l  of  polygraphy  or  ciphers.    See  Ci p her. 

POLYHYMNIA,  in  the  pagan  mythology,  one  of 
the  nine  mufes,  thus  named  from  the  Greek  words  noxi/f 
•«  much,"  and  mv^'*  "  memory."  She  prefided  over 
hiftory,  or  «.ther  rhetoric  5  and  is  reprefented  with  a 
crown  of  pearls  and  a  white  robe ;  her  right  hand  in 
aftion  as  if  haranguing,  and  holding  in  her  left  a.  ca- 
duceus  or  fceptre  to  Ihow  her  power. 

POLYHEDRON,  in  geometry,  denotes  a  body  or 
folid  comprehended  under  many  fides  or  planes. 

Polyhedron,  in  opticsj  is  a  miiltiplying  glafs  or 
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pleafure-    lens,  confifting  of  feveral  plane  furfaces  difpofcd  into  a  Poi 
convex  fonn.    See  Optics,  n*  256. 

POLYMATHY,  denotes  the  knowledge  of  many 
arts  and  fciences.  The  word  is  derived  from  the  Greek,  ^ 
iXy^u,  multum^  and  ^aSa'^,  difca. 

POLYMNESTOR,  was  a  king  of  the  Thracian 
Chcrfonefus.  He  married  Ilicne,  Priam's  eldeft  daugh- 
ter; and  for  the  fake  of  the  treafui-e  with  which  he  was 
entrufted  by  Priam  during  the  fiegc  of  Troy,  he  mur- 
dered Polydorus,  (fee  Polydorus).  The  fleet  in  whick 
the  victorious  Greeks  returned,  together  with  their  Tro- 
jan captives,  among  whom  was  Plecuba,  flopped  on  the 
coafts  of  Thrace,  where  one  of  the  female  captives  dif- 
covered  on  the  fiiore  the  body  of  Polydorus,  whom  Po<. 
lymneftor  had  thrown  into  the  fea.    The  dreadful  in- 
telligence was  immediately  communicated  to  Hecuba 
his  mother,  who  recolledling  the  frightful  dreams  flie 
had  the  preceding  night,  did  not  doubt  but  Polymne- 
Itor  was  the  cruel  aflaflin.    Refolved  t(->  revenge  her 
fon's  death,  ftie  immediately  called  out  Polymneftor,  as 
if  to  impart  to  him  fomething  of  importance.    He  was 
drawn  into  the  fnare;  and  no  fooner  was  he  introduced 
into  the  apartment  of  the  Trojan  princefs,  than  the  fe- 
male captives  rufliing  upon  him,  put  out  his  eyes  with 
their  pins,  while  Hecuba  murdered  his  tviro  children, 
who  had  accompanied  him.  Euripides  informs  us,  that 
the  Greeks  condemned  Polymneftor  to  be  baniflied  into 
a  diftant  ifland  for  his  perfidy.    Hyginus,  however, 
relates  the  whole  diff'erently,  and  tells  us,  that  when 
Polydorus  was  fent  to  Thrace,  Ihone  his  lifter  took 
him  inftead  of  her  fon  Deiphilus,  who  was  of  the  fame 
age,  being  fearful  of  her  hulband's  cruelty.    The  mo- 
narch, unacquainted  with  the  impofition,  looked  upon 
Polydorus  as  his  own  fon,  and  treated  Deiphilus  as 
her  brother.    After  the  deftruftlon  of  Troy,  the  con- 
querors wiflied  the  houfe  and  family  of  Priam  to  be  ex- 
tirpated, and  therefore  offered  Eleilra  the  daughter  of 
Agamemnon  to  Polymneftor,  if  he  would  deftroy  Ilione 
and  Polydorus.    He  accepted  the  offer,  and  immedi- 
ately difpatched  his  own  fon  Deiphilus,  whom  he  took 
for  Polydorus.    Polydorus,  who  pafled  as  the  fon  of 
Polymneftor,  confulted  the  oracle  after  the  murder  of 
Deiphilus,  and  being  informed  that  his  father  was  dead, 
his  mother  a  captive  in  the  hands  of  the  Greeks,  and 
his  country  in  ruins,  he  communicated  the  artlwer  to  i 
Ilione,  whom  he  had  always  regarded  as  his  mother.  . 
She  told  him  the  meafuresAe  had  purfued  to  fave  lus 
Ufe,  upon  which  he  avenged  the  pej-fidy  of  Polymneftor  : 
by  putting  out  his  eyes. 

POLYMNIA,  in  botany  :  A  genus  of  the  polyga* 
mia  neceffaiia  order,  belonging  to  the  fyngenclia  clala 
of  plants  ;  and  in  the  natural  method  ranking  under  the 
49th  order,  Compoftta.  The  receptacle  is  paleaceous  i 
there  is  no  pappus  ;  the  exterior  calyx  is  tetraphyllous, 
or  pentaphyllous  ;  the  interior  decaphyllous,  and  com-, 
pofed  of  concave  leafets. 

POLYNICES,  the  fon  of  CEdipus  by  his  mother 
Jocafta.    See  Jocasta,  CEdipus,  and  Eteocl£s. 
POLYPE.    See  Polypus. 

POLYPETALOUS,  among  botanifts,  an  epithet 
applied  to  fucli  flowers  as  confift  of  feveral  petals  or 
flower-leaves. 

POLYPHEMUS  (fab.  hift.),  a  celebrated  Cyclops, 
and  king  of  all  the  Cyclops  in  Sicily,  was  the  fon  of 
Neptune  and  Thoofa  tJbe  daughter  of  Phorcys.  He  ia 
faid  to  have  been  a  monfter  of  great  flrength,  very  tail, 
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and  with  one  eye  in  tlie  hiiddle  of  the  forehead.  He 
eat  human  flefh,  and  kept  his  flocks  on  the  coafts  of 
Sicily,  when  Ulyffes,  at  his  return  from  the  Trojan  war, 
was  driven  there.  Ulyfles,  together  with  I  2  of  his  com- 
panions, vifited  the  corfft,  and  with  them  was  feized  by  the 
Cyclops,  who  confined  them  in  his  cave,  and  daily  devou- 
red two  of  them.  Ulyfles  would  have  fhared  the  fate  of 
the  reft,  had  he  not  intoxicated  the  Cyclops,  and  put  out 
his  eye  with  a  firebrand  wlien  he  was  afleep.  Polyphe- 
mus was  awakened  by  the  fudden  pain,  and  flopped  the 
entrance  of  his  cave  ;  but  UlylTes  efcaped,  by  creeping 
between  the  legs  of  the  rams  of  the  Cyclops,  as  they 
were  led  out  to  feed  on  the"  mountains.  Polyphemus 
became  enamourisd  of  Galatasa  ;  but  his  addrelTes  were 
difregarded,  and  the  nymph  fl:iunned  his  prefence.  The 
Cyclops  was  ftill  more  earneft  ;  and  when  he  faw  Gala- 
ta;a  furrender  herfelf  to  the  pleafures  of  Acis,  he  crufli- 
ed  his  rival  with  a  piece  of  a  broken  rock. 

POLYPODIUM,  in  botany  ;  a  geaus  of  the  or- 
der of  fihces,  belonging  to  the  cryptogamia  clafs 
of  plants.  The  fruftifications  are  in  roundifh  points, 
fcattered  over  the  inferior  difc  of  the  frons  or  leaf. — 
There  are  65  fpecies,  of  which  the  moft  remarkable 
■ts  the  filix  mas,  or  common  male  fern,  l^his  grows 
in  great  plenty  throughout  Britain  in  woods  and  ftony 
uncultivated  foils.  The  greateft  part  of  the  root  lies 
horizontally,  and  has  a  great  number  of  appendages 
placed  clofe  to  each  other  in  a  vertical  direftion,  while 
a  number  of  fmall  fibres  ftrike  downwards.  The  leaves 
are  a  cubit  high,  and  grow  in  circular  tufts.  They 
are  at  firft  alternately  pinnate,  the  pinnas  increafing  in 
fize  from  the  bafe  towards  the  middle,  and  afterwards 
gradually  decreafing  upwards  to  the  fummit  of  the  leaf. 
Thefe  pinnae  are  again  pinnatifid,  or  fubdivided  almoft 
to  the  nerve  into  obtufe  parallel*  lobes,  crenated  on  the 
edges.  The  ftalks  are  covered  with  brown  filmy  fcales. 
The  frudtificatiohs  are  kidney-fliaped,  and  covered  with 
a  permanent  fcaly  fliield  or  involucrum.  The  capfules 
are  of  a  pale  brown,  furrounded  with  a  faffron-coloured 
•elaftic  ring. 

This  fern  has  nearly  the  fame  qualities,  and  is  ufed 
for  moft  of  the  fame  intentions,  as  the  pteris  aquilina. 
They  ai-e  both  burnt  together  for  the  fake  of  their 
afties,  which  are  purchafed  by  the  foap  and  glafs-makers. 
In  the  ifland  of  Jura  are  exported  annually  150 1.  worth 
of  thefe  aflies. 

Gunner  relates,  in  his  Flor.  J^oveg.  thtit  the  young 
curled  leaves,  at  their  firft  appearance  out  of  the  ground, 
are  by  fome  boiled  and  eaten  like  afparagus ;  and  that 
the  poorer  Norwegians  cut  off  thofe  fucculent  laminas, 
like  the  nails  of  the  finger  at  the  crown  of  the  root, 
which  are  the  bafes  of  the  future  ftalks,  and  brew  tliem 
into  beer,  adding  thereto  a  third  portion  of  malt,  and 
in  times  of  great  fcarcity  mix  the  fame  in  their  bread. 
The  fame  author  adds,  that  this  fern  cut  green,  and 
dried  in  the  open  air,  affords  not  only  an  excellent  lit- 
ter for  cattle,  but,  if  infufed  in  hot  water,  becomes  no 
contemptible  fodder  to  goats,  fheep,  and  other  cattle, 
which  will  readily  eat  and  fometimcs  grow  fat  upon 
it :  a  circumilance  Well  worth  the  attention  of  the  in- 
habitants of  the  Highlands  and  Hebrides,  as  great 
numbers  of  their  cattle,  in  hard  winters,  frequently  pe- 
rifh  for  want  of  food. 

But  the  anthelmintic  quality  of  the  root  of  the  male 
fern  is  that  for  which  it  is  chiefly  to  be  valued,  and  of 
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which  an  account  is  given  under  the  article  Medici«£,  PoIypr«- 
p.  343.  col.  2.  _  p«j;'"'^_ 

The  polypodium  oreopteris  is  only  remarkable  be-  -.„ 
caufe  it  has  been  confounded  by  moft  of  the  Enghfh 
botanifts  with  the  fpecies  which  we  have  now  de- 
fcribed,  and  the  polypodium  thelypteris.  It  has  a 
large  icaly  root,  wrapped  and  tied  together  with  fmall 
ftrong  fibres,  not  to  be  feparated  without  difficulty. — 
I'he  fruftifications  are  on  the  margins  both  when  young 
and  old,  and  never  run  into  one  another :  the  lobes  are 
oval  and  plain.  It  is  four  times  as  large  as  the  thelyp- 
teris,  and  grows  in  dry  woods,  moors,  or  hiils,  and  very 
feldom  near  water ;  all  which  charaftcrs  are  widely  dif^ 
ferent  from  thofe  of  the  fpecies  with  which  it  has  been 
confounded.  It  is  to  be  found  both  in  England  and 
Scotland,  in  the  latter  place  very  plentifully.  See  Lin- 
titean  Tranf actions ^  vol.  I.  p.  181. 

POLYPREMUM,  in  botany  :  A  genus  of  the  mo- 
nogynia  order,  belonging  to  the  tetrandria  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
22d  \order,  CaryoplAllei.  The  calyx  is  tetraphyllous  ; 
the  corolla  quadrifid  and  rotaceouS,  with  its  lobes  ob- 
cordate  ;  the  capful«  compreffed,  cmarginated,  and  bi- 
locular. 

POLYPUS,  a  fpecies  of  frefli-water  infers,  belong- 
ing to  the  genus  of  hydra,  of  the  order  of  zoophytes,  and 
clafs  of  vermes.  (See  Animalcule,  n°  24,  &c.)  Tlie 
name  of  hydra  was  given  them  by  Linnasns  on  account 
of  the  property  they  have  of  reproducing  themfelves 
when  cut  in  pieces,  every  part  foon  becoming  a  peifeft 
animal.  Dr  Hill  called  them  biotay  on  account  of  the 
llrong  principle  of  life  with  which  every  part  of  them 
is  endowed. 

Thefe  animals  were  firft  difcovered  by  Leeuwenhoek, 
who  gave  fome  account  of  them  in  the  Philofophical 
Tranfadions  for  1703  }  but  their  wonderful  properties 
were  not  thoroughly  known  till  the  year  1 740,  when 
Mr  Trembley  began  to  inveftigate  them.  Previous  to 
his  difcoveriee,  indeed,  Leibnitz  and  Boerhaave,-  by  rea- 
fonings  a  priori,  had  concluded  that  animals  might  be 
found  which  would  propagate  by  flips  like  plants ;  and 
their  conjedtures  were  foon  verified  by  the  obfervations 
of  the  gentleman  above-mentioned^  At  firft,  however, 
Mr  Trembley  was  uncertain  whether  he  fhould  reckon 
thefe  creatures  animals  or  plants ;  and  while  thus  uncer- 
tain, he  wrote  a  letter  on  the  fubjeft  to  Mr  Bonnet  in  Ja- 
nuary 1 741  ;  but  in  March  the  fame  year  he  had  fatisiied 
himfelf  that  they  were  real  animals.  The  furprife  of  Mr 
Trembley,  and  of  others,  on  difcovering  the  true  nature 
of  thefe  animals,  was  very  great.  When  Mr  Reaumur 
faw  for  the  firft  time  two  polypes  formed  from  one 
-which  he  had  divided  into  two  parts,  he  could  hardly 
believe  his  own  eyes  ;  and  even  after  having  repeated 
the  operation  an  hundred  times,  he  faid  that  the  fight 
was  by  no  means  familiar  to  him.  On  the  i  8th  of  July 
1 741,  M.  Buffon  wrote  to  Martin  Folkes,  Efq;  prefi- 
dent  of  the  Royal  Society,  acquainting  him  with  "  the 
difcovery  of  a  fmall  inieCt  called  a  p'Jypus,  which  is 
found  about  the  common  duck-weed  ;  and  which,  being 
cut  in  two,  puts  forth  from  the  upper  part  a  tail,  and 
from  the  lower  end  a  head,  io  as  to  become  two  animals 
inftead  of  one.  If  it  be  cut  into  three  parts,  the  middle- 
moil  alfo  puts  out  from  one  end  a  head, and  from  the  other 
a  tail,  fo  as»to  become  three  dillinct  animals,  all  living 
like  the  firft,  and  performing  the  various  offices  of  their 
T  t  2  fpecies." 
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polypus,  fpecies." — In  September  the  fame  year,  a  letter  was 
— ""V"— '  communicated  from  C.  Bentink,  Efq;  at  the  Hague, 
defcribing  the  infefts  difcovered  by  Mr  Trembley,  ad- 
ding,  that  he  himftlf  had  feen  them  ;  and  in  November 
that  year,  a  letter  was  read  before  the  Society  from 
Gronovius  at  Leyden,  giving  an  account  of  a  water- 
infeft,  which,  fays  he,  if  cut  into  five  or  fix  pieces,^  in 
a  few  hours  there  will  be  as  many  animals  exaftly  fimilar 
to  their  parent.  Thefe  accounts,  however,  were  all 
deemed  fo  extraordinary,  that  they  were  not  credited, 
until  profefTors  Albinus  and  Mufchenbroeck  provided 
themfelves  with  them,  and  found  every  thing  related 
concerning  them  to  be  exaftly  true.  In  March  1 742, 
Mr  Folkes  gave  an  account  of  them  to  the  Royal  So- 
ciety, from  fome  obfervatlons  made  on  feveral  polypes 
which  Mr  Trembley  had  fent  from  Holland.  They 
were  foon  after  found  in  England,  and  the  obfervations 
made  upon  them  were  publiJhed  by  feveral  perfons  ;  fo 
that  no  doubt  remained  concerning  the  reality  of  what 
had  been  related  concerning  them. 

The  general  charafter  of  the  polype  is,  that  it  fixes 
itfelf  by  its  bafe  i  is  gelatinous,  Unear,  naked,  contrac- 
tile ;  and  can  change  its  piaee.  The  mouth,  which  is 
placed  at  one  end,  is  furrounded  by  hair-like  feelers. 
^  The  young  ones  grow  out  from  its  fides  ;  but  in  autumn 
it  produces  eggs  from  its  fides.   There  are  fix  varieties. 

1.  The  viridisy  or  green  polype,  has  commonly  ten 
fiiort  arms. 

2.  The  fufca  has  frequently  eight  arms  feveral  times 
longer  than  the  body. 

3.  T\\t  grifea  is  of  a  yellowifh  colour,  fmall  towards 
the  bottom,  and  has  long  arms,  generally  about  feven 
in  number. 

4.  The  pallens  has  generally  about  fix  arms  of  a  mo- 
derate lengths 

5.  The  hydatula  has  a  veficular  body,  and  four  obfo- 
lete  arms.  It  is  found  in  the  abdomen  of  flieep, 
fwine,  &c. 

6.  The  Jlentorea  has  been  called  the  tunnelfhaped,  and  ^ 
lias  a  mouth  furreunded  with  a  row  of  hairs. 

7.  The  fochl'ts  is  bearded,  thick,  and  wrinkled. 
The  three  firft  fpecies  are  thofe  on  which  the  greateft 

number  of  experiments  have  been  made  ;  and  their 
lhapes  are  fo  various,  that  it  is  by  no  means  eafy  to  de- 
fcrfbe  them.  They  are  generally  found  in  ditches. 
Whcfever  has  carefully  examined  thefe  when  the  fun  is 
very  powerful,  will  find  many  little  tranfparent  lumps  of 
the  appearance  of  a  jelly,  and  fize  of  a  pea,  and  flatted 
TipoB  one  fide.  The  fame  kind  of  fubftances  are  hke- 
wife  to  be  met  with  on  the  under  fide  of  the  leaves  of 
plants  which  grow  in  fuch  places.  Thefe  are  the  po- 
lypes in  a  quiefcent  ftate,  and  apparently  inanimate. 
They  are  generally  fixed  by  one  end  to  fome  folid  fub- 
ftance,  with  a  large  opening,  which  is  the  mouth,  at 
the  other  ;  having  feveral  arms  fixed  round  it,  projecting 
as  rays  from  the  centre.  They  are  flender,  pellucid, 
and  formed  of  a  tender  fubftance  hke  the  horns  of  a  fnail, 
and  capable  of  contracting  themfelves  into  a  very  fmall 
compafs,  or  of  extending  to  a  confiderable  length.  The 
arms  are  capable  of  the  fame  contraction  and  expanfion 
as  the  body ;  and  with  thefe  they  lay  hold  of  minute 
worms  and  other  infeCls,  bringing  them  to  the  mouth 
and  fwallowing  them ;  the  indigeftible  parts  are  again 
thrown  out  by  the  mouth. 
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The  green  polype  was  that  firft  difcovered  by  Mr 

Trembley ;  and  the  firft  appearances  of  fpontaneous  ' 
motion  were  perceived  in  its  arms,  which  it  can  contraft, 
extend,  and  twift  about  in  various  direftions.  On  the 
firft  appearance  of  danger  they  contract  tQ  fuch  a  de- 
gree that  they  appear  little  bigger  than  a  grain  of  fand, 
of  a  fine  green  colour,  the  arms  difappearing  entirely. 
Soon  after  he  found  the  grifea,  and  afterwards  the 
fufca. 

The  bodies  of  the  viridis  and  grifea  diminifii  almoft 
infenfibly  from  the  anterior  to  the  poftei-ior  extremity  ; 
but  the  fufca  is  for  the  moft  part  of  an  equal  fize  for 
two-thirds  of  its  length  from  the  anterior  to  the  pofte- 
rior  extremity,  from  which  it  becomes  abruptly  fmaller, 
and  then  continues  of  a  regular  fize  to  the  end.  Thefe 
three  kinds  have  at  leaft  fix,  and  at  moft  12  or  13  arms, 
though  fometimes  the  grifea  is  met  with  having  1 8  arms. 
They  can  contraCl  themfelves  till  their  bedies  do  not 
exceed  one-tenth  of  an  inch  in  length,  and  they  can 
ftop  at  any  intermediate  degree  of  contraction  or  ex- 
tenfion.  They  are  of  various  fizes,  from  half  an  inch  tO' 
an  inch  and  an  half  long ;  their  arms  are  feldom  longer 
than  their  bodies,  though  fome  have  them  an  inch,  and: 
fome  even  eight  inches,  long.    The  thicknefs  of  their 
bodies  decreafes  as  they  extend  themfelves,  and  vice 
verfa ;  and  they  may  be  made  to  contra6:  themfelves 
either  by  agitating  the  water  in  which  they  are  contain- 
ed, or  by  touching  the  animals  themfelves.  When 
taken  out  of  the  water,  they  all  contraCt  fo  much  that 
they  appear  only  like  a  httle  lump  of  jelly.    The  arms  ^ 
have  the  fame  power  of  contraftion  or  expanfion  that 
the  body  has ;  and  they  can  contraCt  or  expand  one 
arm,  or  any  number  of  arms,  independent  of  the  reft  ;. 
and  they  can  Ukewife  bend  their  bodies  or  arm.s  in  all  i 
poflible  directions.    They  can  alfo  dilate  or  contraCt  ! 
their  bodies  in  various  places,  and  fometimes  appear  1 
thick  fet  Avith  folds,  which,  when  carelefsly  viewed,, 
appear  like  rings.    Their  progreflive  motion  is  per- 
formed by  that  power  which  they  have  of  contracting 
and  dilating  their  bodies.    When  about  to  move,  they 
bend  dovPn  their  head  and  arms,  lay  bold  by  means  of 
them  on  fome  other  fubftance  to  which  they  defign  to 
faften  themfelves  ;  then  they  loofeH  their  tail,  and  draw 
it  towards  the  head ;  then  either  fix  it  in  that  place, j 
or  ftretching  forward  their  head  as  before,  repeat  the 
fame  operation.    They  afcend  or  defcend  at  pleafure- 
in  this  manner  upon  aquatic  plants,  or  upon  the  fides  of 
the  veflel  in  which  they  are  kept ;  they  fometimes  hang 
by  the  tail  from  the  furface  of  the  water,  or  fometimes 
by  one  of  the  arms  ;  and  they  can  walk  with  eafe  upon 
the  furface  of  the  water.    On  examining  the  tail  with 
a  microfcope,  a  fmall  part  of  it  will  be  found  to  be  dry 
above  the  furface  of  the  water,  and  as  it  were  in  a. 
little  concave  fpace,  of  which  the  tail  forms  the  bottom  ; . 
fo  that  it  feems  to  be  fufpended  on  the  furface  of  the 
water  on  the  fame  principle  that  a  fmall  pin  or  needle 
is  made  to  fwim.    When  a  polype,  therefore,  means  to 
pafs  from  the  fides  of  the  glafs  to  the  furface  of  the 
water,  it  has  only  to  put  that  part  out  of  the  water  by 
which,  it  is  to  be  fupported,  and  to  give  it  time  to  dry^, 
which  it  always  does  upon  thefe  occafions ;  and  they 
attach  themfelves  fo  firmly  by  the  tail  to  aquatic  plants, 
ftones,  &c.  that  they  cannot  be  eafily  difengaged  : 
they  often  further  ftrengthen  tkefe  attachments  by 
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fn<ans  of  one  or  two  of  tlieir  arms,  wKich  fcrvc  as  a  kind 

of  anchors  for  fixing  them  to  the  adjacent  fubftances. 

The  ftomach  of  the  polype  is  a  kind  of  bag  or  gut 
into  which  the  raouth  opens,  and  goes  from  the  head 
to  the  tail.  This,  in  a  ilrong  light,  is  vifible  to  the 
naked  eye,  efpecially  if  the  animal  be  placed  between 
the  eye  and  a  caadle  ;  for  thefe  animals  are  quite  ti-anf- 
parent  whatever  their  colour  may  be.  The  ftomach, 
however,  appears  to  more  advantage  through  a  power- 
ful magnifier.  Mr  Trembley,  by  cutting  one  of  thefe 
animals  tranfverfely  into  three  parts,  fatisfied  himfelf 
that  they  were  perforated  throughout.  Each  piece  im- 
mediately contracted  itfelf,  and  the  perforation  was  very 
vifible  through  a  microfcope.  The  fkin  which  inclofes 
the  ftomach  is  that  of  the  polype  itfelf ;  fo  that  the 
whole  animal,  properly  fpeaking,  confifts  only  of  one 
flcin,  in  the  fonn  of  a  tube,  and  open  at  both  ends.  No 
veflels  of  any  kind  are  to  be  diftinguifhed. 

The  mouth  is  fituated  at  the  anterior  end  in  the 
middle  between  the  fhooting  forth  of  the  arms,  and  af- 
fumes  different  appearances  according  to  circumftances ; 
being  fometimes  lengthened  out  in  tlie  form  of  a  nipple, 
at  others  appearing  truncated  ;  fometimes  \he  aperture 
is  quite  clofed,  at  others  there  is  a  hollow  ;  though  at 
all  times  a  fmall  aperture  may  be  difcovered  by  a  power- 
ful magnifier. 

The  flcin  of  a  polype,  when  examined  with  a  micro- 
fcope, appears  like  fliagreen,  or  as  if  covered  with  little 
grains,  more  or  lefs  feparated  from  each  other,  accord- 
ing to  the  degree  of  contraftion  of  the  body.  If  the 
lips  of  a  polype  be  cut  tranfverfely,  and  placed  fo  that 
the  cut  part  of  the  flcin  may  lie  dire&ly  before,  the  mi- 
crofcope, the  flcin  throughout  its  whole  thicknefs  will 
be  found  to  confift  of  an  infinite  number  of  grains,  and 
the  interior  part  is  found  to  be  more  fliagreened  than 
the  exterior  one  ;  but  they  are  not  ftrongly  united  to 
each  other,  and  may  be  feparated  without  much  trouble. 
They  even  feparate  of  themfelves,  though  in  no  great 
numbers,  in  the  mott  healthy  animals  of  this  kind ; 
for  where  they  are  obferved  to  feparate  in  large  quan- 
tities, it  is  a  fymptom  of  a  very  dangerous  diforder.  In 
the  prOgrefs  of  this  diforder,  the  furface  of  the  polype 
becomes  gradually  more  and  more  rough  and  unequal, 
and  no  longer  well  defined  or  terminated  as  before. 
T  he  grains  fall  off  on  all  fides ;  the  body  and  arms 
contract  and  dilate,  and  affume  a  white  fhining  colour ; 
and  at  laft  the  whole  diffoives  into  an  heap  of  grains, 
which  is  more  particularly  obferved  in  the  green  polype. 
By  a  careful  examination  we  find,  that  the  fkin  of  the 
polype  is  entirely  compofed  of  grains,  cemented  by 
means  of  a  kind  of  gummy  fubftance  ;  but  it  is  to  the 
grains  entirely  that  the  polype  owes  its  colour.  The 
ftrufture  of  the  arms  is  analogous  to  that  of  the  body  ; 
and  they  appear  fhagreened  when  examined  by  the  mi- 
erofcope,  whether  they  be  in  a  ftate  of  contraftion  or 
extenfion  ;  but  if  very  much  oontrafted,  they  appear 
more  fhagreened  than  the  body,  though  almoft  quite 
fmooth  when  in  their  utmoft  ftate  of  extenfion.  In  the 
green  polype  the  appearance  of  the  arm  is  continually 
varying ;  and  thefe  vanatiations  are  more  fenfible 
towards  the  extremity  of  the  arm  than  at  its  origin, 
but  more  fcattered  in  the  parts  further  on.  The 
extremity  is  often  terminated  by  a  knob,  the  hairs  of 
%'hich  eaunot  be  obferved  without  a  very  powerful  mag- 


nifier.   They  have  a  remarkable  Inclination  of  turning  Polypi? 
towards  tfie  light ;  fo  that  if  that  part  of  the  glafs  on  » 
which  they  are  be  turned  from  the  light,  they  will 
quickly  remove  to  the  other. 

That  fpecies  named  the  fufca  has  the  longeft  arms, 
and  makes  ufe  of  the  moft  curious  manoeuvres  to  feize 
its  prey.  They  are  bell  viewed  in  a  glafs  feven  or  eight 
inches  deep,  when  their  arms  commonly  hang  down  to 
the  bottom.  When  this,  or  any  other  kind,  is  hungry, 
it  fpreada  its  arms  in  a  kind  of  circle  to  a  confiderable 
extent,  inclofing  in  this,  as  in  a  net,  every  infedt  which 
has  the  misfortune  to  come  within  the  circumference. 
(See  Animalcule,  n°  27.)  While  the  animal  is  con- 
trafted  by  feizing  its  prey,  the  arms  are  obferved  to 
fwell  like  the  mufcles  of  the  human  body  when  in 
action.  Though  no  appearance  of  eyes  can  be  ob- 
ferved in  the  polype,  they  certainly  have  fome  know- 
ledge of  the  approach  of  their  prey,  and  fhow  the 
greateft  attention  to  it  as  foon  as  it  comes  near 
them»  It  feizes  a  worm  the  moment  it  is  touched  by 
one  of  the  arms  ;  and  in  conveying  it  to  the  mouth, 
it  frequently  twifts  the  arm  into  a  fpiral  like  a  cork- 
fcrew ;  by  which  means  the  infeft  is  brought  to  the 
mouth  in  a  much  fhorter  time  than  otherwife  it  would 
be ;  and  fo  foon  are  the  infedts  on  which  the  polypes 
feed  killed  by  them,  that  M.  Fontana  thinks  they  muft 
contain  the  moft  powerful  kind  of  poifon  ;  for  the  lips 
fcarce  touch  the  animal  when  it  expires,  though  there 
cannot  be  any  wound  perceived  on  it  when  dead.  The^^ 
worm,  when  fwallowed,  appears  fometimes  fingle,  fome-"- 
times  double,  according  to  circumftances.  When  full,, 
the  polype  contrails  itfelf,  hangs  down  as  in  a  kind  of 
ftupor,  but  extends  again  in  proportion  as  the  food  is 
digefted  and  the  excrementitious  part  is  difcharged. 
The  bodies  of  the  infe6ls,  when  fwallowed,  are  firft  ma- 
cerated in  the  ftomach,  then  reduced  into  fragments, 
and  driven  backward  and  forward  from  one  end  of  the 
ftomach  to  the  other,  and  even  into  the  arms,  however 
fine  they  may  be ;  whence  it  appears  that  ilie  arms,  as 
well  as  the  other  parts  of  this  remarkable  creature,  are 
a  kind  of  hollow  guts  or  fto»michs.  In  order  to  obferve 
this  motion,  it  is  beft  to  feed  the  polypes  with  fuch 
food  as  will  give  a  lively  colour  ;  fuch,  for  inftance,  as 
thofe  worms  which  are  furniftied  with  a  red  juice.  Some 
bits  of  S  fmall  black  fnail  being  given  to  a  polype,  the 
fubftance  of  the  fkin  was  foon  diffolved  into  a  pwlp  con- 
fifting  of  fmall  black  fragments ;  and  on  examining 
the  polype  witli  a  microfcope,  it  was  found  that  the' 
particles  were  driven  about  in  the  ftomach,  and  that 
they  paffed  into  the  arms,  from  thence  back  into  the 
ftomach,  then  to  the  tail;  from  whence  they  paffed 
again  into  the  arms,  and  fo  on.  The  grains  of  which 
the  body  of  the  polype  confift  take  their  colour  from 
the  food  with  which  it  is  nourifhed,  and  become  red  or 
black  as  the  food  happens  to  afford  the  one  colour  or 
the  other.  They  are  likewife  more  or  lefs  tinged  witli 
thefe  colours  in  proportion  to  the  ftrength  of  the  nutri- 
tive juices ;  and  it  is  obfervable  that  they  lofe  tlieir  co* 
lour  if  fed  with  aliments  of  a  colour  different  from 
themfelves.  They  feed  on  moft  infefts  found  in  frelh: 
water ;  and  will  alfo  be  fupported  with  worms,  the 
larvae  of  gnats,  &c.  and  even  with  fnails,  large  aquatic 
inft£ls,  and  fifh  or  flefh,  if  cut  into  fmall  bits.  Some- 
times two  polypes  lay  hold  of  the  fame  worm,  and  cacb., 
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Polypus,  begins  to  fwallow  its  own  end  till  their  mouths  meet 
»  and  the  worm  breaks.  But  Ihould  this  happen  not  to 
be  the  cafe,  the  one  polype  will  fometimcs  devour  the 
other  along  with  its  portion.  It  appears,  however,  that 
the  ftomach  of  one  polype  is  not  fitted  for  difiblviug 
the  fubilance  of  another  ;  for  the  one  which  is  fwaUot/- 
ed  always  gets  clear  again  after  being  imprifoned  for  an 
hour  or  two. 

The  manner  in  which- the  polypes  generate  is  mod 
perceptible  in-  the  grifea  and  fufca,  as  being  cr.nfiderably 
larger  than  the  viridis.    If  we  examine  one  of  them  in 

•  fummer,  when  the  animals  are  moft  aftive,  and  prepared 
for  propagation,  fome  fmall  tubercles  will  be  found  pro- 
ceeding from  its  fides,  which  conftantly  increafe  in  bulk, 
-until  at  laft  in  two  or  three  days  they  afl'ume  the  figure 
of  fmall  polypes.  WJien  they  firll  begin  to  fhoot,  the 
excrefcence  becomes  pointed,  afiuming  a  conical  figure, 
and  deeper  colour  than  the  reft  of  the  bony.  In  a 
Ihort  time  it  becomes  truncated,  and  then  cylindrical, 
after  which  the  arms  begin  to  flioot  from  the  anterior 
end.  The  tail  adheres  to  the  body  of  the  parent-animal, 
but  gradually  gro\ys  fmall er,  until  at  laft  it  adheres  only 
by  a  point,  and  is  then  ready  to  be  feparated.  When 
this  is  the  cafe,  both  the  mother  and  young  ones  fix 
themfelves  to  the  fides  of  the  glafs,  and  are  feparated 
from  each  other  by  a  fudden  jerk.    Th*e  time  requifite 

.  for  the  formation  of  the  young  ones  is  very  different, 
siccording  to  the  warmth  of  the  weather  and  the  nature 
of  the  food  eaten  by  the  mother.  Sometimes  they  are 
fully  formed,  and  ready  to  drop  off,  in  24  hours  ;  in 
other  cafes,  when  the  weather  is  cold,  1 5  days  have 
been  requifite  for  bringing  them  to  perfeftion. 

It  is  remarkable,  that  there  is  a  reciprocal  communi- 
cation of  food  betwixt  the  young  and  old  before  they 
be  feparated.    The  young  ones,  as  foon  as  they  are  fur- 

-  nifhed  with  arms,  catch  prey  for  themfelves,  and  com- 
municate the  digefted  food  to  the  old  ones,  who  on  the 
other  hand  do  the  fame  to  the  young  ones.  This  was 
fully  verified  by  the  following  experiment :  One  of  the 
large  polypes  of  the  fufca  kind  being  placed  on  a  flip 
of  paper  in  a  little  water,  the  middle  of  the  body  of  a 
young  one  growing  out  from  it  was  cut  open  ;  when 
the  fuperior  part  of  that  end  which  remained  fixed  to 
the  parent  was  foUnd  to  be  open  alfo.  By  cutting  over 
the  parent  polype  on  each  fide  of  the  fhoot,  a  fhort  cy- 
linder was  obtained,  open  at  both  ends ;  which  being 
viewed  through  a  microfcope,  the  light  was  obferved  to 
come  through  the  young  one  into  the  ftomach  of  the 
t>ld  one.  On  cutting  open  the  cylindrical  portion  length- 
Wife,  not  only  the  hole  of  communication  was  obferved, 
but  one  might  fee  through  tlie  end  of  the  young  one 
alfo.  On  clianging  the  iituation  of  the  two  pieces,  the 
light  was  feen  "through  the  hole  of  '  communication. 
This  may  be  feen  between  the  parent  polype  and  its 
young  ones  after  feeding  them  ;  for,  after  the  pareiits 
have  eaten,  the  bodies  of  the  young  ones  fwell  as  if  they 
tiierafelves  had  been  eating. 

The  polypes  produce  young  ones  indifcriminately 
from  all  parts  of  their  bodies,  and  five  or  fix  young 
ones  have  frequently  been  produced  at  once  ;  nay,  Mr 
Trembley  has  obferved  nine  or  ten  pr-oduced  at  the  fame 
time. 

Nothing  like  copulation  among  thefe  creatures  was 
ever  obferved  by  Mr  Trembley,  though  for  two  years 
he  had  thoufands  of  them  under  iiis  Inlpcdion,    To  be 
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more  certain  on  this  fubjeft,  he  took  two  j6mg  ones  Pol/pi* 
the  moment  they  came  from  their  parent,  and  placed  — -v~* 
them  in  feparate  glafles.  Both  of  them  multiplied,  not 
only  themfelves,  but  alfo  their  offspring,  which  were  fe- 
parated and  watched  in  the  fame  manner  to  the  feventh 
generation  ;  they  have  even  the  fame  power  of  genera- 
tion while  adhering  to  their  parent.  In  this  ftate  the 
-parent,  with  its  children  and  grandchildren,  exhibits  a 
lingular  appearance,  looking  like  a  fhrub  thick  fet  with 
branches.  'I  hus  feveral  generations  fometimes  are  at- 
tached to  one  another,  and  all  of  them  to  one  parent. 
Mr  Adams  gives  a  figure  of  one  polype  with  nintteen 
young  ones  hanging  at  it;  the  whole  group  being  about 
an  inch  broad,  ajid  an  inch  and  an  half  in  length  :  the 
old  polype  eat  about  twelve  monoculi  per  day,  and  the 
young  ones  about  20  among  them. 

When  a  polype  is  cut  tranfverfely  or  longitudinally 
into  two  or  three  parts,  each  part  in  a  fhort  time  be- 
comes a  perfedt  animal ;  and  fo  great  is  this  prolific 
power,  that  a  new  animal  will  be  produced  even  from 
a  fmall  portion  of  the  llcin  of  the  old  one.  If  the  young 
ones  be  mutilated  while  they  grow  upon  the  parent,  the 
parts  fo  cut  off  vV-ill  be  reproduced,  and  the  fame  pro- 
perty belongs  to  the  parent.  A  truncated  portion  will 
lend  forth  yeung  ones  before  it  has  acquired  a  new  head 
and  tail  of  Its  own,  and  fometimes  the  head  of  the  young 
one  fupplies  the  place  of  that  which  fhould  have  grown 
out  of  the  old  one.  If  we  flit  a  polype  longitudinally 
through  the  head  to  the  middle  of  the  body,  we  fhall 
have  one  formed  with  two  heads ;  and  by  flitting  thefc 
again  in  the  fame  manner  we  may  form  one  with  as  ma- 
ny heads  as  we  pleafe. 

A  ftill  more  furprifing  property  of  thefe  animals  is, 
tliat  they  may  be  grafted  together.  If  the  truncated 
portions  of  a  polype  be  placed  end  to  end,  and  gently 
pufhed  together,  they  will  unite  into  a  lingle  one.  The 
two  portions  are  firil  joined  together  by  a  flender  neck» 
which  gradually  fills  up  and  difappears,  the  food  paffing 
from  the  one  part  into  the  other ;  and  thus  we  may 
form  polypes  not  only  from  portions  of  the  fame,  but 
of  different  animals  ;  we  may  fix  the  head  of  one  to  the 
body  of  another,  and  the  compound  animal  will  grow, 
eat,  and  multiply,  as  if  it  had  never  been  divided.  By 
pufhing  the  body  of  one  into  the  mouth  of  another,  fo 
far  that  their  heads  may  be  brought  into  contaft,  and 
kept  there  for  fome  time,  they  will  at  laft  unite  into  one 
animal,  only  having  double  the  number  of  arms  which 
it  would  otherwife  have  had.  The  hydra  fufca  may  be 
turned  infide  out  like  a  glove,  at  the  fame  time  that 
it  continues  to  live  and  a6t  as  before.  The  lining  of 
the  ftomach  now  forms  the  outer  fliin,  and  the  former 
epidermis  conftitutes  the  lining  of  the  ftomach.  If  pre- 
•  vious  to  this  operation  the  polype  have  young  ones  at- 
tached to  it,  fuch  as  are  but  newly  beginning  to  ve- 
getate turn  themfelves  infide  out,  while  the  larger 
ones  continue  to  increafe  in  fize  till  they  reach  beyond 
the  mouth  of  the  patent,  and  are  then  fcpafated  In  the 
ufual  manner  from  the  body.  When  thus  turned  the 
polype  combines  itfelf  in  many  different  ways.  The 
■fore  part  frequently  clofes  and  becomes  a  fupernumerary 
tail.  The  animal,  which  was  at  firft  ftralght,  now  bends 
itfelf,  fo  that  the  two  tails  refemble  the  legs  of  a  pair  of 
compafTes,  which  it  can  open  and  fhut.  The  old  mouth 
is  placed  as  it  were  at  the  joint  of  the  compafTes,  bat 
lofes  its. power  of  adlion  ;  to fupply  which,  anew  one  is 
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formed  in  its  neighbourhood  ;  and  in  a  little  time  there 
is  a  new  fpecies  of  hydra  formed  with  feveral  mouths. 

The  fides  of  a  polype,  which  has  been  cut  through 
in  a  longitudinal  dii-e£tion,  begin  to  roll  themfelves  up, 
commonly  from  one  of  the  extremities,  with  the  out- 
fide  of  the  flcin  inwards  ;  but  in  a  little  time  they  un- 
roll themfelves,  and  the  two  cut  edges  join  together, 
femetimes  beginning  at  one  extremity,  and  fometimes 
approaching  throughout  their  wliole  length.  As  foon 
as  the  edges  join,  they  unite  fo  clofely  that  no  fear  can 
be  perceived.  If  a  polype  be  partly  turned  back,  the 
©pen  part  clofes,  and  new  mouths  are  formed  in  diffe- 
rent places..  Every  portion  of  a  polype  is  capable  of 
devouring  infefts  almoft  as  foOn  as  it  is  cut  off :  and 
the  voracity  of  the  whole  genus  is  aftonifliing  ;  for 
Mr  Adams  obferves,  that  moll  of  the  infedis  on  which 
they  feed  bear  the  fame  proportion  to  the  mouth  of  a 
polype  that  an  apple  of  the  fize  of  a  man's  head  bears 
to  his  mouth. 

The  hydra  pallens  is  very  rarely  met  with,  and  is  de- 
fcribed  only  by  M.  Roefel.  It  is  of  a  pale  yellow  co- 
lour, growing  gradually  fmaller  from  the  bottom  ;  the 
tail  is  round  or  knobbed;  the  arms  are  about  the  length 
of  the  body,  of  a  white  colour,, generally  feven  in  num- 
ber, and  are  apparently  compofed  of  a  chain  of  globules. 
The  young  are  brought  forth  from  aU  paits  of  its 
body. 

The  hydraiula  is  mentioned  by  many  medical  writers. 
Dr  Tyfon,  in  diffefting  an  antelope,  found  feveral  hyda- 
tides  or  films,  about  the  fize  of  a  pigeon's  egg,  £lled 
with  water,  and  of  an  oval  form,  faftened  to  the  omen- 
tum ;  and  fome  in  the  pelvis  between  the  bladder  of  urine 
and  reft  am.  He  fufpetted  them  to  be  animals  for  the 
following  reafons  :  i .  Becaufe  they  were  included  in  a 
membrane  like  a  matrix,fo  loofely,  that  byopening  it  with 
the  finger  or  a  knife,  the  internal  bladder,  containing 
the  ferum  or  lympha,  feemed  nowhere  to  have  any  con- 
nexion with  it,  but  would  very  readily  drop  out,  ftill 
retaining  its  liquor  without  fpiUing  any.  2.  This  in- 
ternal bladder  had  a  neck  or  wliite  body,  more  opaque 
than  the  reft,  and  protuberant  from  it,  with  an  orifice 
at  its  extremity  ;  by  which,  as  with  a  mouth,  it  ex- 
hauftcd  the  ferum  from  the  external  membrane,  aiul  fo 
fupplied  its  bladder  or  ftomach.  3.  On  bringing  this 
neck  near  the  candle,  it  .  moved  and  fhortened  itfell'.  It 
is  found  in  the  abdomen  of  Iheep,  fwine,  mice,  &c.  lying 
tjetweenthe  peritoneum  and  the  inteftines. 

The  Jientorea^  or  funnel-like  polype,  is  of ,  three  co- 
lours, green,  blue,  and  white  ;  but  the  laft  is  the  moll 
.common.  They  do  not  form  clufters,  but  adhere  fmgly 
by  the  tail  to  whatever  comes  in  their  way  :  the  an- 
terior end  is  wider  than  the  pofterior ;  and,  being 
round,  gives  the  animal  fomewhat  of  a  funnel  form, 
though  the  circle  is  interrupted  by  a  kind  of  flit  or  gap. 
The  edge  of  this  gap  is  furrounded  with  a  great  num- 
ber of  little  fimbrillx,  which  by  their  motions  excite  a 
current  of  water,  that  forces  into  the  mouth  of  the  ani» 
mal  the  fmail  bodies  that  come  within  its  reach.  Mp 
Tremhley  fays,  that  he  has*  often  feen  a  grxat  number 
of  animalcules  fall  into  the  mouths  of  thefe  creatures  ; 
fome  of  which  were  let  out  again  at  an  opening  which 
he  could  not  defcribe.  They  can  fafliion  their  mouths 
into  feveral  different  forms  ;  and  they  multi»sly  by  di- 
viding neither  ti'anfverfely  nor  longitudinally,  but  dia- 
gonally. 


5   ]  POL 

The  fociaris  is  defcribed  by  Mullcr  under  the  title  of  Polyp 
•vortice/la.  They  are  found  in  clufters ;  and  when  view-. '~' 
ed  by  a  microfcope,  appear  like  a  circle  furrounded  with 
crowns  or  ciliated  heads,  tied  by  fmali  thin  tails  to  a 
common  centre,  from  whence  they  advance  towards  the 
circumference,  and  then  turn  hke  a  wheel,  occafiouing 
a  vortex  which  brings  along  with  it  the  food  proper  for 
them. 

The  anq^aticfif  or  cluftering  polypes,  form  a  group 
refembling  a  clufter,  or  rather  an  open  flower,  fupport- 
ed  by  a  Item,  which  is  fixed  by  its  lower  extremity  to 
fome  of  the  aquatic  plants  or  extraneous  bodies  that  are 
found  in  the  water  ;  the  upper  extremity  is  formed  into 
eight  or  nine  lateral  branches,  perfettly  fimilar  to  each 
other,  which  have  alfo  fubordinate  branches,  whofe  col- 
lective form  much  refembles  that  of  a  leaf.  Every  one 
of  thefe  affemblages  is  compofed  of  one  principal  branch 
or  nerve,  which  makes  the  main  ftem  of  the  duller  an 
angle  fomewhat  larger  than  a  right  one  :  the  fmaller  la- 
teral branches  proceed  from  both  fides  of  this  nerve,  and 
thefe  are  ftiorter  the  nearer  their  origin  is  to  the  princi- 
pal branch.  There  is  a  polype  at  the  extremity,  and 
others  on  both  fides  of  the  lateral  twigs,  but  at  diffe- 
rent dillances  from  their  extremities.  They  are  all  ex- 
ceedingly fmall,  and  bcU-fhaped,  with  a  quick  motion 
about  the  mouth,  though  it  is  impoflible  to  difcern  the 
caufe  of  it.  See  Animalcule,  24,  26,  Pulex, 
and  Vorticella. 

The  feveral  ftrangc  properties  ^  recorded  of  this  ani- 
mal, though  very  furprifing,  are,  however,  none  of  them 
peculiar  to  it  alone.  The  Surinam  toad  is  well  known 
to  produce  its  young,  not  in  the  ordinary  way,  but  in 
cells  upon  its  back.  Mr  Sherwood  has  very  lately  dif- 
covered  the  fmall  eels  in  four  pafte  to  be  without  excep- 
tion fuU  of  living  young  ones.  And  as  to  the  moil  ama- 
zing of  all  its  properties,  the  reprodudlion  of  its  parts, 
we  know  the  crab  and  lobfter,  if  a  leg  be  broken  off, 
always  produce  a  new  one :  and  Monf.  Bonei,  Monf. 
Lyonet,  Monf.  de  Reaumur,  and  Mr  Folkes,  have  all 
found,  by  experiment,  that  feveral -earth  and  water 
worais  have  the  fame  property,  fome  of  them  even 
when  cut  into  thirty  pieces.  The  urtica  marina,  or 
fea-nettle,  has  been  alfo  found  to  have  the  fame  ;  and 
the  feft  itar»filh,  of  which  the  polype  is  truly  a  fpecies,  . 
though  it  had  long  ufcaped  the-fearches  of  the  natura- 
lills,  was  always  well  known  by  tlie  fifliermen  to  have 
it  alfo. 

Marine  Polypus,  Is  different  in  form  from  the  frefh- 
water  polype  already  defcribed ;  but  is  nourilhed,  in- 
creafes,  and  may  be  propagated,  after  the  fame  manner  ; 
Mr  Ellis  having  often  found,  in  his  inquiries,  that  fmal! 
pieces  cut  off  from  the  liviiig  parent,  in  order  to  view 
the  feveral  parts  more  accurately,  foon  gave  indications 
that  they '.contained  rot  only  the  principles  of  life,  but 
likewife  the  faculty  of  increafing  and  multiplying  into  a 
numerous  iffue.  It  has  been  lately  difcovered  and  fuf- 
ficiently  proved  by  Peyffonel,  EUis,  Juflieu,  Reaumur, 
Donati,  &c.  that  many  of  thofe  fubftances  wliich  had 
formerly  been  confidered  by  natui"aliits  as  marine  vege- 
tables or  fea-plants,  are  in  reahty  animal-produftions ; 
and  that  they  ar-;  formed  by  polypes  of  different  ihapes 
and  fizes,  for  their  habitation,  defence,  and  propagation. 
To  this.clafs  may  be  referred  tlie  corals,  corallines,  ke- 
ratophyta,  efchara,  fponges,  and  alcyonium  :  nor  is  it 
improbable,  that  the  more  compaft  bodies,  known  by 
5  the 
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Polypvs.       common  appellations  of  Jlar,J}ones^ 

V  '  irtfied  fungi y  and  the  like,  brought  from  varioua  parts  of 

the  Eaft  and  Weft  Indies,  are  of  the  fame  origin.  To 
this  purpofe  Mr  ElHs  obferves,  that  the  ocean,  in  all  the 
warmer  latitudes  near  the  fhorc,  and  wherever  it  is  pof- 
fible  to  obferv'e,  abounds  fo  much  witli  animal  life,  that 
no  inanimate  body  can  long  remain  unoccupied  by  fome 
fpecies.  In  thoie  regions,  (hips-bottoms  are  foon  co- 
vered with  the  habitations  of  thoufands  of  animals : 
rocks,  ftones,  and  every  thing  lifelefs,  are  covered  with 
them  inftantly  ;  and  even  the  branches  of  living  vege- 
tables that  hang  into  the  water  are  immediately  loaded 
with  the  fpawn  of  different  animals,  fhell-fiih  of  various 
kinds  :  and  fhell-fifti  themfelves,  when  they  become  im- 
potent and  old,  are  the  bafis  of  new  colonies  of  animals, 
from  whofe  attacks  they  can  no  longer  defend  them- 
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hain-jlonesi  pe-   felveg,  For  a  farther  account  of  this  fyftem,  fiie  Coral 
and  CoRAfci-iNEs, 

Poirpvs  of  the  Ifesrt,    See  MedjcinEi  n'  971  98, 
274,  and  290, 

POLySARClA,orCoRPULENCY.  See  Medicine, 
n®  335. 

POLYSCHIDES,  or  sea  hunger.  See  Fucus. 
POLYSPERMOUS  (from         and  '^^'Ff^^  feedj, 
in  botany,  is  applied  to  fuch  plants  as  have  more  than 
four  feeds  fucceeding  each  flower,  without  any  certain 
order  or  number. 

POLYSYLLABLE,  in  grammar,  a  word  confift- 
ing  of  more  than  three  fyllables ;  for  when  a  word  con- 
fifts  of  one,  two,  or  three  fyllables,  it  is  called  a  monofyl' 
labky  a  d'lffyllaUe,  and  trifyllahle, 
POLYSYNDETON.    See  Oratory,  n<'67. 
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THE  doftrine  of  a  plurality  of  gods  or  invifiblc 
powers  fuperior  to  man. 
"  That  there  exift  beings,  one  or  many,  powerful 
above  the  human  race,  is  a  propofition  (fays  Lord 
Karnes*)  univerfally  admitted  as  true  in  all  ages  and 
among  all  nations.  I  boldly  call  it  univerfal^  notwlth- 
ftanding  what  is  reported  of  fome  grofs  favages  ;  for  re- 
ports that  contradid  what  is  acknowledged  to  be  gene- 
ral among  men,  require  more  able  vouchers  than  a  few 
illiterate  voyagers.  Among  many  favage  tribes,  there 
are  no  words  but  for  objefts  of  external  fenfe  :  is  it  fur- 
prifing  that  fuch  people  are  incapable  of  exprefling  their 
religious  perceptions,  or  any  perception  of  internal  fenfe  ? 
The  conviftion  that  men  have  of  fuperior  powers,  in  eve- 
ry country  where  there  are  words  to  exprefs  it,  is  fo 
well  vouched,  that  in  fair  reafoning  it  ought  to  be  taken 
for  granted  among  the  few  tribes  where  language  is  de- 
ficient.^' 

Thefe  are  judicious  obfervations,  of  which  every  man 
will  admit  the  force  who  has  not  fome  favourite  fyftem 
to  build  upon  the  unftable  foundation  which  his'  Lord- 
fhip  overturns.  Taking  it  for  granted,  then,  that  our 
conviftion  of  fuperior  powers  has  long  been  univerfal, 
the  important  quelHon  is,  From  what  caufe  it  proceeds? 
The  fame  ingenious  author  (hows,  with  great  ftrength 
of  reafoning,  that  the  operations  of  nature  and  the  go- 
vernment of  this  world,  which  to  us  loudly  proclaim  the 
exiftence  of  a  Deity,  are  not  fufficient  to  account  for 
the  univerfal  belief  of  fuperior  beings  among  favage 
tribes.  He  is  therefore  of  opinion,  that  this  univerfali- 
ty  of  convlftion  can  fpring  only  from  the  image  of  Dei- 
ty {lamped  upon  the  mind  of  every  human  being,  the  ig- 
norant equally  with  the  learned.  "  Nothing  lefs  (he 
fays)  is  fufficient :  and  the  original  perception  which 
we  have  of  Deity  muft  proceed  (he  thinks)  from  an 
internal  fenfe,  which  may  be  termed  the  fenfe  of  Deity." 

We  have  elfe where  expreffed  our  opinion  of  that  phi- 
lofophy  which  accounts  for  every  phenomenon  in  human 
nature,  by  attributing  it  to  a  particular  inftinft  (fee  In- 
'stinct)  ;  but  to  this  inftin^l  or  fenfe  of  Deity,  con- 
fidered  as  complete  evidence,  many  objeftions,  more 
than  ufually  powerful,  force  themfelves  upon  us.  AU 
nations,  except  the  Jews,  were  once  polytheifts  and  ido- 
laters. If  therefore  his  Lordftiip's  hypothefis  be  ad- 
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mltted,  either  the  doftrine  of  polytheifm  muft  be  true 
theology,  or  this  inftinft  or  fenfe  is  of  fuch  a  nature  as 
to  have  at  different  periods  of  the  world  mifled  all  man- 
kind. All  favage  tribes  are  at  prefent  polytheifts  and 
idolaters  ;  but  among  favages  every  inftinft  appears  in 
greater  purity  and  vigour  than  among  people  poliihed 
by  arts  and  fciences  ;  and  inftinft  never  miftakes  its  ob- 
je<ft.  The  inftinft  or  primary  impreffion  of  nature, 
which  gives  rife  to  felf-love,  affeftion  between  the  fexes, 
love  of  progeny,  &c.  has  in  all  nations,  and  in  every  pe- 
riod of  time,  a  precife  and  determinate  objeft  which  it 
inflexibly  purfues.  How  then  comes  it  to  pafs,  that  this 
particular  inftinft,  which  if  real  is  furely  of  as  much  im- 
portance as  any  other,  Ihould  have  uniformly  led  thofe 
who  had  no  other  guide  to  purfue  improper  objefts, 
to  fall  into  the  groffeft  errors  and  the  moft  pernicious 
pra6tices  ?  To  no  purpofe  are  we  told,  that  the  fenfe  of 
Deity,  like  the  moral  fenfe,  makes  no  capital  figure 
among  favages.  There  is  reafon  to  believe  that  the 
feeling  or  perception,  which  is  called  the  moral  fenfe,  is 
not  wholly  inftinftive  ;  but  whether  it  be  or  not,  a 
fingle  inftance  cannot  be  produced  in  which  it  multi- 
plies  its  objefts,  or  makes  even  a  favage  exprefs  grati- 
tude to  a  thoufand  perfons  for  benefits  which  his  prince 
alone  had  power  to  confer. 

For  thefe,  and  other  reafons  which  might  eafily  be 
afligned,  we  cannot  help  thinking,  that  the  firft  religious 
principles  muft  have  been  derived  from  a  fource  diffe- 
rent as  well  from  internal  fenfe  as  from  the  deduftions  of 
reafon ;  from  a  fource  which  the  majority  of  mankind 
had  early  forgotten  ;  and  which,  when  it  was  banifhed 
from  their  minds,  left  nothing  behind  it  to  prevent. the 
very  firft  Jjrlnclple  of  religion  from  being  perverted  by 
various  accidents  or  caufes,  or,  in  fome  extraordinary 
concurrence  of  circumftances,  from  belsg  perhaps  en- 
tirely obliterated.  This  fource  of  religion  every  con- 
fiftent  Theift  muft  believe  to  be  revelation.  Reafon, 
it  is  acknowledged,  and  we  ftiall  afterwards  fliow  (fee  tion. 
Religion),  could  not  have  introduced  favages  to  the 
knowledge  of  God  ;  and  we  have  juft  feen,  that  a  fenfe 
of  Deity  is  an  hypothefis  clogged  with  infuperable  dif- 
ficulties. Yet  it  Is  undeniable,  that  all  mankind  have 
believed  in  fuperior  invifible  powers  :  and  if  reafon  and 
Inftinft  be  fet  afide,  there  remains  no  other  origin  of 
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.  thh  onlvCrfal  belief  than  primeval  revelation,  corrupted, 
indeed,  as  it  pafTed  by  oral  tradition  from  father  to  fon, 
in  the  courfe  of  many  generations.  It  is  no  flight  fup- 
port  to  this  doftrine,  that  if  there  really  be  a  Deity*, 

"•^  It  is  highly  prefumable  that  he  w-ould  reveal  himfelf  to 
the  firft  men — cfeatures  whom  he  had  formed  with  fa- 
culties to  adore  and  to  worfhip  him.  To  other  ani- 
mals, the  knowledge  of  a  Deity  is  of  no  importance  ; 
to  man,  it  i«  of  the  firft  importance.  Were  we  totally 
ignorant  of  a  Deity,  this  world  would  appear  to  us  a 
mere  chaos.  Under  the  government  of  a  wife  and  be- 
nevolent Deity,  chance  is  excluded  ;  and  every  event  ap- 
pears to  be  the  refult  of  eftablifhed  laws.  Good  men 
fubmit  to  whatever  happens  without  repining,  knowing 
that  every  event  is  ordered  by  Divine  Providence:  they 
fubmit  with  entire  refignatlon  ;  and  fuch  refignatlon  is 
a  fovereign  balfam  for  every  misfortune  or  evil  in 
life. 

Admitting,  then,  that  the  knowledge  of  Deity  was 
ure  originally  derived  from  revelation,  and  that  the  firft 
men  profelTed  pure  theifrn,  it  ftiall  be  our  bufinefs  in  the 
prefent  article  to  trace  the  rife  and  progrefs  of  polythe'ifm 
and  idolatry  ;  and  to  afcertain,  if  we  can,  the  real  opi- 
nions of  the  Pagan  world  concerning  that '  multitude  of 
gods  with  which  they  filled  heaven,  earth,  and  hell. 
In  this  inquiry,  though  we  ftiall  have  occafion  to  appeal 
to  the  writmgs  of  Mofes,  we  fhall  attribute  to  them  no 
other  authority  than  what  is  due  to  records  of  the  ear- 
Heft  ages,  more  ancient  and  authentic  than  any  othex's 
which  are  now  extant. 

Whether  we  believe,  with  the  author  of  the  book  of 
Genefis,  that  all  men  have  defcended  from  the  fame 
progenitors  ;  or  adopt  the  hypothefis  of  modern  theo- 
rifts,  that  there  have  been  fucceffive  creations  of  men, 
and  that  the  European  derives  his  origin  from  one  pair, 
the  AJiatic  from  another,  the  wooUy-headed  African 
from  a  third,  and  the  cOpper-coloured  Ainerican  from  a 
fourth — polythelfm  and  idolatry  will  be  feen  to  have 
avlfen  from  the  fame  caufcs,  and  to  have  advanced  near- 
ly in  tlif  fame  order  from  one  degree  of  impiety  to  an- 
othei\  On  either  fuppofition,  it  muftbe  taken  for  grant- 
ed, that  the  original  progenitors  were  inftrudled  by  their 
Creator  in  the  truths  of  genuine  thelfm  :  and  there  is 
no  room  to  doubt,  but  that  thofe  truths,  fimple  and 
fubllme  as  they  are,  would  be  conveyed  pure  from  fa- 
ther to  fon  as  long  as  th€  race  lived  in  one  family,  and 
were  not  fpread  over  a  large  extent  of  country.  If  any 
credit  be  due  to  the  records  of  antiquity,  the  primeval 
inhabitants  of  this  globe  lived  to  fo  great  an  age,  that 
they  muft  have  increafed  to  a  very  large  number  long 
before  the  death  of  the  common  parent,  who  would  of 
•courfe  ;be  the  bond  of  union  to  the  whole  foclety,  and 
whofe  diftates,  efpecially  in  what  related  to  the  origin 
of  his  being  and  the  exiftence  of  his  Creator,  woidd  be 
llftened  to  with  the  utmoft  refpedl  by  every  individual 
of  his  numerous  progeny. 

Many  caufes,  however,  would  confpire  to  dlffolve  this 
family,  after  the  death  of  Its  anceftor,  into  feparate  and 
independent  ti-ibes,  of  which  fome  would  be  driven  by 
"violence,  or  would  voluntarily  wander,  to  a  diftance  from 
the  reft.  From  this  dlfpeifion  great  changes  would 
take  place  in  the  opinions  of  fome  of  the  tribes  refpeft- 
iiifT  the  objefl  of  their  religious  woiftilp.  A  fingle  fa- 
mily, or  a  fmall  tribe  banlftied  Into  a  defert  wildernefs 
(fuch  as  the  v/hole  earth  muft  then  have  been),  would 
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find  employment  for  all  their  time  in  providing  the  Polytheifm. 
means  of  fubfiftence,  and  in  defending  themfelves  from  " 
beafts  of  prey.    In  fuch  circumftances  they  would  have  circum- 
little /fi/j/z-f  for  meditation,  and,  being  conftantly  con- fiances 
verfant  with  objefts  of  fenfe,  they  would  gradually  lofe  '-vhich  led 
the  poiver  of  meditatmg  upon  the  fpirltual  nuture  ^f (.jj^^^^j 
that  Being  by  whom  their  anceftors  had  taught  them 
that  all  things  were  created.  The  firft  wanderers  would 
no  doubt  retain  in  tolerable  purity  their  original  notions 
of  Deity  ;  and  they  would  certainly  endeavour  to  im- 
prefs  thofe  notions  upon  their  children  :  but  in  circum- 
ftances infinitely  more  favourable  to  fpeculatlon  than 
theirs  could  Iiave  beeYi,  the  human  mind  dwells  not  long 
upon  notions  purely  intelleftual.    We  are  fo  accuftom- 
ed  to  fenfible  objefts,  and  to  the  ideas  of  fpace,  exten- 
fion,  and  figure,  which  they  are  perpetually  Imprtfling 
upon  the  imagination,  that  we  find  it  extremely  diffi- 
cult to  conceive  any  being  without  affigning  to  him  a 
form  and  a  place.    Hence  a  learned  writer*  has  fup-  *  ^'JtoJ> 
pofed,  that  the  earlieft  generations  of  men  (even  thofe " 
to  whom  he  contends  that  frequent  revelations  ^"^^'^  tl'"„s  on  tle 
vouchfafed)  may  have  been  no  better  than  anthropomor-  Theory  of 
phites  in  their  conceptions  of  the  Divine  Being,  Religion. 

Be  this  as  It  may,  it  is  not  conceivable  but  that  the 
members  of  thofe  firft  colonies  would  quickly  lofe  many 
of  the  arts  and  much  of  the  fcience  which  pei-haps  pre- 
vailed in  the  parent  ftate  ;  and  that,  fatigued  with  the 
contemplation  of  intellectual  objefts,  they  would  relieve 
their  overftrained  faculties,  by  attributing  to  the  Deity  ^ 
a  place  of  abode,  if  not  a  human  form.  To  rnen  to.  Firft  ftcps 
tally  iUIterate,  the  place  fittcft  for  the  habitation  of  the  in  the  j-ro- 
Deity  would  undoubtedly  appear  to  be  the  fun,  the 
moft  beautiful  and  glorious  objeft  of  which  they  could 
form  any  Idea ;  an  object,  too,  from  which  they  could 
not  but  be  fenfible  that  they  received  the  benefits  of 
light  and  heat,  and  which  experience  muft  foon  have 
taught  them  to  be  in  a  great  meafure  the  fource  of  ve- 
getation. The  great  fpirit  therefore  inhabiting  the  fun, 
which  they  M'ould  confider  as  the  power  of  light  and 
heat,  was  in  all  probability  the  firft  obje£l  of  idolatrous 
adoration.  ^ 

From  looking  upon  the  fun  as  the  habitation  of  their  rhe  fpirft 
God,  they  would  foon  proceed  to  confider  it  as  his  of  light  the 
body.    Of  pure  mind  entirely  feparated  from  matter,  ^'"^ 
men  in  their  "circumftances  could  not  long  retain  the  P^g^"^^"^« 
fainteft  notion  j  but  confcious  each  of  power  in  him- 
felf, and  experiencing  the  effefts  of  power  in  the  fun, 
they  would  naturally  conceive  that  luminaiy  to  be  ani- 
mated as  their  bodies  were  animated.    They  would  feel 
his  influence  when  above  the  horizon  ;  they  would  fee 
him  moving  from  eaft  to  weft  ;  they  would  confider 
him  when  fet  as  gone  to  take  his  repofe:  and  thofe  ex- 
ertions and  intermlflions  of  power  being  analogous  to 
what  they  experienced  in  themfelves,  they  would  look 
upon  the  fun  as  a  real  animal.    Thus  would  the  Divi- 
nity appear  to  their  untutored  minds  to  be  a  compound 
being  like  man,  partly  coi-poreal  and  partly  fpirltual ; 
and  as  foon  as  they  imbibed  fuch  notions,  though  per- 
haps not  before,  they  may  be  pronounced  to  have  been 
ablblute  idolaters. 

When  man  had  once  got  into  this  train,  their  gods 
would  multiply  upon  them  with  wonderful  rapidity.  • 
Darknefs  and  cold  they  could  not  but  perceive  to  be 
contrary  to  light  and  heat ;  and  not  having  phllofophy 
enough  to  diftinguifti  between  mere  privations  and  pofi- 
U  u  tivc 
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ttve  effe(51:s,  tKey  would  confider  darknefs  and  cold  as 
entities  equally  real  with  light  and.  heat ;  and  attribute 
thefe  different  and  contrary  effefts  to  different  and  con- 
trary powers.  Hence  the  fplrit  or  power  of  darknefs 
was  in  all  probability  the  fecond  god  in  the  Pagan  ca- 
lendar ;  and  as  they  confidered  the  power  of  light  as  a 
benevolent  principle,  the  fource  of  all  that  is  good,  they 
muff  have  looked  upon  the  contrary  power  of  darkneis 
as  a- malevolent  fpirit,  the  fource  of  all  that  is  evil.  This 
we  know  from  authentic  hillory  to  have  been  the  belief 
of  the  Perfian  magi,  a  very  ancient  feft,  who  called  their 
good  god  Tazdan,  and  alfo  Ormuzd,  and  the  evil  god 
Ahraman.  Confidering  light  as  the  fymbol,  or  perhaps 
as  the  body,  of  Ormu%d,  they  always  worfliipped  him  be- 
fore the  fire,  the  fource  of  light,  and  efpecially  before 
the  fun,  the  fource  of  the  moft  perfe£l  light  ;  and  for 
the  fame  reafon  fires  were  kept  continually  burning  on 
his  akars.  That  they  fometimes  addreffed  prayers  to 
tlie  evil  principle,  we  are  informed  by  Plutarch  in  his 
life  of  Themillocles  ;  but  with  what  particular  rites  he 
was  worfhipped,  or  where  he  vras  fuppofed  to  refide,  is 
not  fo  evident.  Certain  it  is,  that  his  worfhippers  held 
liim  in  detaftation  ;  and  when  they  had  occafion  to 
write  his  name,  tlrey  always  inverted  it  (uviuojqy to 
denote  the  malignity  of  his  nature. 

The  principles  of  the  magi,  though  widely  diftant 
from  pure  theifm,  wei-e  much  lefs  abfurd  than  thofe  of 
other  idolaters.  It  does  not  appear  that  they  ever 
worfhipped  their  gods  by  the  medium  of  graven  ima- 
ges, or  had  any  other  emblems  of  them  than  light  and 
darknefs.  Indeed  we  are  told  by  Diogenes  Laertius 
and  Clemens  Alexandriniis,  that  they  condemned  aU 
ftatucs  and  images,  allowing  fire  and  water  to  be  the 
only  proper  emblems  or  reprefentatives  of  their  gods. 
And  we  learn  from  Cicero*,  that  at  their  inftigatlon 
Xerxes  was  faid  to  have  burnt  all  the  temples  of  Greece, 
hecaufe  the  builders  of  thofe  edifices  irnpioufly  prefu- 
med  to  inclofe  within  walls  the  gods,  to  whom  all  things 
ought  to  be  open  and  free,  and  whofe  proper  tem^ple  is 
the  whole  world.  To  thefe  authorities  we  may  add 
that  of  all  the  hiftorians,  who  agree,  that  when  magia- 
nifm  was  the  religion  of  the  court,  the  Perfian  monarchs 
made  war  upon  images,  and  upon  every  emblem  of 
idolatry  different  from  their  own. 

The  Magi,  hoWever»  were  but  one  feft,  and  not  the 
largeft  fe£l  of  ancient  idolaters.  The  worfiiip  of  the 
fun-,  as  the  fource  of  light  and  heat,  foon  introduced 
into  the  calendar  of  divinities  the  other  heavenly  bodies, 
the  moon,  the  planets,  and  the  fixed  ftars.  Men  could 
not  but  experience  great  benefit  from  thofe  luminaries 
in  the  abfence  of  their  chief  god  ;  and  when  they  had 
proceeded  fo  far  as  to  admit  two  divine  principles,  a 
good  and  an  evil,  it  was  natural  for  minds  clouded  with 
fuch  prejudices  to  confider  the  moon  and  the  ftars  as 
benevolent  intelligences,  fent  to  oppofe  the  power  of 
darknefs  whilft  their  firft  and  greatell  divinity  was  ab- 
fent  or  afleep.  It  was  thus,  as  they  imagined,  that  he 
maintained  (for  all  held  that  he  did  mafntain)  a  con- 
ftant  fuperiority  over  the  evil  principle.  Though  to 
aftronomers  the  moon  is  known  to  be  an  opake  body  of 
very  fmall  dimenfions  when  compared  with  a  planet  or 
a  fixed  ftar,  to  the  vulgar  eye  fhe  appears  much  more 
magnificent  than  either.  By  thofe  early  idolaters  (he 
was  confidered  as  the  divinity  fecond  in.  rank  arid  in 


power  ;  and  whilll  the  fun  was  worrtiipptd  as  the  khig,  Sal: 
flae  was  adoi-ed  as  the  queen,  of  heaven.  """'^ 

The  earth,  confidered  as  the  common  mother  of  all 
things ;  the  ocean,  whofe  waters  are  never  at  rell ;  the  air, 
the  region  of  ftorms  and  tempefts,  and  indeed  all  the  ele- 
ments— were  g'-adually  added  to  the  number  of  divinities; 
not  that  mankind  in  this  early  age  had  fo  far  degene- 
rated from  the  principles  of  their  anceftors  as  to  wor- 
fiiip  brute  matter.  If  fuch  worfhip  was  ever  praftifed, 
which  to  us  is  hardly  conceivable,  it  was  at  a  later  pe- 
riod, when  it  was  confined  to  the  veiy  loweft  of  the 
vulgar,  in  nations  otherwife  highly  civilized.  The  po- 
lytheifts,  of  whom  we  now  treat,  conceived  eveiy  thing 
in  motion  to  be  animated,  and  animated  by  an  intelli- 
gence powerful  in  proportion  to  the  magnitude  of  the 
body  moved. 

This  feft  of  idolaters,  which  remains  in  fome  parts  of 
the  Eaft  to  this  day,  was  known  by  the  name  of  Sabi- 
ans,  which  they  pretend  to  have  derived  from  Sah'ms 
2l  fon  of  Seth ;  and  among  the  books  in  which  their  fa- 
cred  doftrines  are  contained,  they  have  one  which  they 
call  the  book  of  Seth.  We  need  hardly  obferve,  that 
thefe  are  fenfelefs  and  extravagant  fables.  The  .name 
Sabtan  is  undoubtedly  derived  from  the  Hebrew  word 
Tfaha^  which  fignifies  "  a  hoft  or  army  ;"  and  this  clalt5 
of  polytheifts  was  fo  called,  bccaufe  they  worfhipped 
"  the  hoft  of  heaven ;"  the  Tfaba  hefem)m,  againft 
which  Mofes  fo  pathetically  cautions  the  people  of  If- 
rael  *. 

This  fpecies  of  idolatry  is  thought  to  have  firft  pre- 
vailed  in  Chaldea,  and  to  have  been  that  from  which  ^^^^^ 
Abraham  feparated  himfelf,  when,  at  the  command  of  chal 
the  true  God,  he  "  departed  from  his  country,  and 
from  his  kindred,  and  from  his  father's  houfe."  But 
as  it  nowhere  appears  that  the  Chaldeans  had  fallen  into 
the  favage  ftate  before  they  became  polytheifts  and  ido- 
laters, and  as  it  is  certain  that  they  were  not  favages  at 
the  call  of  Abraham,  their  early  Sabiifm  may  be  thought 
inconfiftent  with  the  account  which  we  have  given  of 
the  origin  of  that  fpecies  of  idolatry.  If  a  great  and 
civilized  nation  was  led  to  worfhip  the  hoft  of  heaven, 
why  fliould  that  worfhip  be  fuppofed  to  have  arifcH  a- 
mong  favages  ?  Theories,  however  plaufible,  cannot  be 
admitted  in  oppofition  to  fafts. 

True  :  but  we  beg  leave  to  reply,  that  our  account 
of  the  origin  of  polytheifm  is  oppofed  by  no  fa£l ;  be- 
caufe  we  have  not  fuppofed  that  the  worfhip  of  the  hoft 
of  heaven  arofe  among  favages  only.  That  favages,  be- 
tween whom  it  is  impoflible  to  imagine  any  intercourfe 
to  have  had  place,  have  univerfally  worfhipped,  as  their 
firft  and  fupreme  divinities,  the  fun,  moon,  and  Jiarj,  is 
a  faft  evinced  by  every  hiftorian  and  by  eveiy  travel- 
ler ;  and  we  have  fhown  how  their  rude  and  uncultiva- 
ted ftate  naturally  leads  them  to  that  fpecies  of  idolatry. 
l3ut  there  may  have  been  circumftances  peculiar  to  the 
Chaldeans,  which  led  them  likewife  to  the  worfhip  of 
the  heavenly  hoft,  even  in  a  ftate  of  high  civilization. — 
We  judge  of  the  philofophy  of  the  ancients  by  that  of 
ourfelves,  and  imagine  that  the  fame  refined  fyftem  of 
metaphyfics  was  cultivated  by  them  as  by  the  follow- 
ers of  Descartes  and  Locke.  But  this  is  a  great  mi- 
ftake  ;  for  fo  grofs  were  the  notions  of  early  antiquity, 
that  it  may  be  doubted  whether  there  was  a  fingle  man 
uninfpired,  who  had  any  notion  of  mind  as  a  being  di- 

ftina^ 
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'm.  Ainft  and.  entirely  feparated  from  matter  (fee  Meta- 
physics, Part  III.  c.  4).  From  feveral  paffages  in  the 
books  of  Mofes,  we  learn,  that  when  in  the  firll  ages  of 
the  world  the  Supreme  Being  condefcended  to  manlfeft 
his  prefcnce  to  men,  he  generally  exhibited  fome  len- 
jSble  emblem  of  his  power  and  glory,  and  declared  his 
will  from  the  midll  of  a  preternatural  ^re.  It  was 
thus  that  he  appeared  to  the  Jewifh  lawgiver  himfelf, 
when  he  fpoke  to  him  from  the  midfl;  of  a  burning 
bufh  ;  it  was  by  a  pillar  of  cloud  and  ^re  that  he  led 
the  Ifraelites  from  Egypt  to  the  Land  of  promife  ;  and 
it  was  in  the  midil  of  fmoke,  and  Jire,  and  thunder- 
ings,  that  the  law  was  dehvered  from  Mount '  Sinai. — ■ 
That  fuch  manifeftations  of  the  Divine  Prefence  would 
be  occalionally  made  to  the  defcendants  of  Noali  who 
fettled  in  Chaldea  foon  after  the  deluge,  muft  appear  ex- 
tremely probable  to  every  one  who  admits  the  authori- 
ty of  the  Hebrew  Scriptures  :  and  he  who  queftions  that 
authoi-ity,  has  no  right  to  make  the  objeftion  to  which 
we  now  reply  ;  becaufe  it  Is  only  from  the  book  of  Ge- 
nefis  that  we  know  the  ChpJdeans  to  have  been  a  civi- 
lized people  when  they  fell  into  idolatry.  All  hiftories 
agree  in  reprefenting  the  inhabitants  of  Chaldea  as  at 
a  very  early  period  con^upted  by  luxury  and  funk  in 
vice.  When  this  happened,  we  muft  fuppofe  that  the 
moral  Governor  of  the  unive'rfe  would  withdraw  from 
them  thofe  occafional  manifeftations  of  himfelf,  and 
leave  them  to  their  own  inventions.  In  fuch  circum- 
ftances,  it  was  not  unnatural  for  a  people  addifted  to 
the  ftudy  of  ailronomy,  who  had  been  taught  to  believe 
that  the  Deity  frequently  appeared  to  their  anceftors 
■in  a  flame  of  fire,  to  confider  the  fun  as  the  place  of  his 
permanent  refidence,  if  not  as  his  body.  But  when  ei- 
ther opinion  was  fmnly  eftabHfhed,  polytlieifm  would 
be  its  inevitable  confequence,  and  the  progrefs  of  Sa- 
biifm  would,  in  the  moft  polillied  nation,  be  fuch  as  we 
have  traced  it  among  favage  tribes. 

From  Chaldea  the  idolatrous  worfhip  of  the  hoft  of 
heaven  fpread  itfelf  over  all  the  Eaft,  palfed  into  Egypt, 
rt/y. and  thence  into  Greece  ;  for  Plato  aflirmsf,  that  "the 
firft  inhabitants  of  Greece  feemed  to  him  to  have  wor- 
'&c  ^^^'PP^^       other  gods  but  the  fun,  moon,  earth,  ftars, 
'and  heavens,  as  moft  barbarous  nations  (continues  he) 
-    ftill  do."    That  Sabiifm,  or  the  worfhip  of  the  hoft  of 
heaven,  was  the  firft  fpecies  of  idolatry,  befides  the  pro- 
bability of  the  thing,  and  the  many  allufions  to  it  in  fa- 
cred  Scripture,  we  have  the  pofitive  evidence  of  the 
moft  ancient  pagan  hiftorians  of  whofe  writings  any  part 
has  been  tranfmitted  to  us.    Herodotus  *,  fpeaking  of 
the  religion  of  the  Perfians,  fays,  that  *'  they  worlhip 
the  fmi,  moon,  and  earthy  fif^^  ivater,  and  the  ivinds  ; 
and  this  adoration  they  have  all  along  paid  from  the 
beginning."    He  teftifies  the  fame  thing  of  the  favage 
Iv    Africans,  of  whom  he  affirms  f,  that  they  all  worihip- 
•    ped  the  fun  and  moon,  and  no  other  divinity.  Diodo- 
i      ru£  SiciJus,  witing  of  the  Egyptians  J,  tells  us,  that 
*'  the  firft  men  looking  up  to  the  world  above  them, 
and  terrified  and  ftruck  with  admiration  at  the  nature 
of  the  univerfe,  fuppofed  the  fun  and  moon  to  be  the 
principal  and  eternal  gods."    And  Sanchonlathon  the 
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Phoenician,  a  more  ancient  writer  tlian  either  of  thefe,  Statua- 
informs  us,  in  the  fragment  of  his  hiftory  preferred  by 
Eufcbius,  that  "  the  two  firft  mortals  were  iEon  and  " 
Protogonus  ;  and  their  children  were  Genus  and  Ge- 
nea,  who  inhabited  Phoenicia  ;  and  v/hen  they  were 
fcorched  with  the  heaty  they  lifted  up  their  hands  to 
the  fun,  whom  they  Llieved  to  be  the  Lord  of  Hea- 
ven, and  called  him  Baal-famen^  the  fame  whom  the 
Greeks  call  z^"f." 

Hitherto  thofe  divinities  were  worfhipped  la  perfon, 
or,  as  Dr  Prideaux  exprefles  it,  in  their  faceUa,  or  fa- 
cred  tabernacles  ;  for  the  votaries  of  each  directed  their 
devotions  towards  the  planet  which  they  xuppofed  to 
be  animated  by  the  particular  intelligence  whom  they 
meant  to  adore.  But  thefe  orbs,  by  their  "rifing  and 
fetting,  being  as  much  below  the  horizon  as  above  it, 
and  their.grofsly  ignorant  worfiiippers  not  fuppofmg  it 
poffible  thai  any  intelligence,  however  divine,  could  ex-  15 
ert  its  influence  but  in  union  with  fome  body,  ftatues  proatt- 
or  pillars  were  foon  thought  of  as  proper  emblems  of  ^^^.^jj^*"** 
the  abfent  gods.  Sanchonlathon,  in  the  fragment  al-  * 
ready  quoted,  informs  us,  that  "  Hyfpouranios  and  his 
brother  Oufous,  Phoenician  patriarchs,  erefted  two  pil- 
lars, the  one  to  Jire  and  the  other  to  air  or  wind,  and 
worfhipped  thofe  pillars,  pouring  out  to  them  libations 
of  the  blood  of  the  wild  beafts  hunted  down  in  the 
chace."  As  thefe  early  monuments  of  Idolatry  were 
called  /3ai7uxia,  a  word  evidently  derived  from  the  He- 
brew Bethel,  the  probability  is,  that  they  were  altars  of 
loofe  ftones,  fuch  as  that  which  was  built  by  Jacob  §  Genefis^ 
and  from  him  received  the  fame  name.  As  his  wasch.  xxxn 
confecrated  to  the  true  God,  theirs  were  confecrated 
to  the  hoft  of  heaven  ;  and  the  form  of  confecration 
feems  to  have  been  nothing  more  than  the  anointing  of 
the  ftone  or  pillar  with  oil  (a),  in  the  name  of  the  di- 
vinity whom  it  was  intended  to  reprefent.  When  this 
ceremony  was  performed^  the  Ignorant  Idolaters,  who 
fancied  that  their  gods  could  not  hear  them  but  when 
they  were  vifible,  fuppofed  that  the  intelligences  by  which 
the  fun  and  planets  were  animated,  took  pofleflion,  In 
fome  Inexplicable  manner,  of  the  confecrated  pillars,  and 
were  as  well  pleafed  with  the  prayers  and  praifes  offer- 
ed up  before  thofe  pillars,  as  with  the  devotions  which, 
were  addreffed  towards  the  luminaries  themfelves. — 
Hence  Sanchonlathon  calls  them  animated  or  living 
Jhnes,  MS''t<$-  fu-^u-^ou;^  from  the  portion  of  the  Divine 
Spirit  which  was  believed  to  refide  in  them  ;  and  as  they 
were  dedicated  to  the  hoft  of  heaven,  they  were  gene- 
rally eredled  on  the  tops  of  mountains  ;  or  in  countries 
which,  like  Egypt,  were  low  and  level,  they  were  ele- 
vated to  a  great  height  by  the  labour  of  men. 

It  has  been  fuppofed,  that  this  pra£lice  of  ralfing  the  With  th« 
piUars  on  high  places  proceeded  from  a  defire  to  make  the  idolatry 
objefts  of  worfhip  confpicuous  and  magnificent :  but  we°^^'^*' 
are  ftrongly  inclined  to  believe,  that  the  ereitors  of 
/SaiJjAia  had  fomething  farther  in  view,  and  that  they 
thought  of  nothing  lefs  than  to  bring  the  facred  ftone  or 
pillar  as  near  as  poflible  to  the  god  whom  it  reprefent- 
ed.    Whatever  be  in  this,  we  know  that  the  praftlce 
itfelf  prevailed  univerfally  through  the  eaft  ;  and  that 
U  u  2  there 


(a)  Hence  the  proverb  of  a  fuperftltlous  man,  iavl«  ^«3^)v  Ms-apov  Trgocy-wu^  he  llffcs  or  adores  every  anointed Jlonet 
*vihich  Arnobius  calls  /ubricatam  Ic^id^m,  et  ex  olivi  unguine  fordidatum, — Stillingfleet's  Origtnes  Sacra^ 
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^Daemons,  there  waj  nothing  v/hich  the  Jev.'ifh  legiflator  more 
^"'  ^        ftridlly  enjoined  his  people  to  deftroy,  than  the  altars, 
ftatues,  and  pillars,  eredted  for  idolatrous  worfhip  upon 
mountains  and  high  places.    "  Ye  ihall  utterly  deftroy 
(fays  he)  all  the  places  wherein  the  nations  which  ye 
fhall  poffefs  ferved  their  gods,  upon  the  high  mountains, 
and  upon  the  hills,  and  under  C  w^ry  green  tree.  And 
ye  lhalt  overthrow  their  altars,  and  break  down  their 
*  D^ut-'^i}-  j:f!/ars,  and  burn  ihdr  groves  with  fire 
*"^*  The  mention  of  groves  by  the  Hebrew  lawgiver, 

brings  to  our  recoUeftion  another  fpecles  of  idolatry, 
which  was  perhaps  the  fecond  in  order,  as  men  devia- 
ting from  the  principles  of  pure  theifm  were  more  and 
more  intangled  in  the  labyrinths  of  error.  The  Chal- 
deans, Egyptians,  and  all  the  eaftern  nations  who  be- 
lieved in  a  fuperintending  providence,  imagined  that 
the  government  of  this  world,  the  care  of  particular  na- 
tions, and  even  the  fuperintendence  of  groves,  rivers, 
and  mountains,  in  each  nation,  was  comn^iitted  by  the 
gods  to  a  clafs  of  fpirits  fuperior  to  the  foul  of  man,  but 
inferior  to  thofe  heavenly  intelligences  whidi  animated 
the  fun,  the  moon,  and  the  planets.  Thefe  fpirits  were 
by  the  Greeks  called  ^ocifiovif^  damons,  and  by  the  Ro- 
mans genit.  Timseus  the  Locrian,  who  flourifhed  befoi-e 
4  i5*-^«/««Plato,  fpeaking  of  the  punifhment  of  wicked  men,  faysf, 
terTcrr T'a^^^  thefe  things  hath  Nemefis  decreed  to  be  executed 
T.  Gale,  ^^^^  fecond  period,  by  the  miniftry  of  vindiftive  tcr- 
reftrial  dasmona,  who  are  overfeers  of  human  affairs ;  to 
which  daemons  the  Supreme  God,  the  ruler  over  all, 
hath  committed  the  government  and  adminiftration  of 
this  world,  which  is  made  up  of  gods,  men,  and  ani- 
mals^ 

Concerning  the  origin  of  thefe  intermediate  beings, 
fcholars  and  philofophers  have  framed  various  hypothe- 
fes.  The  behef  of  their  exiftence  may  have  been  derived 
from  five  different  fources. 

1.  It  feems  to  have  beer^  impoflible  for  the  limited 
capacities  of  thofe  men,  who  could  not  form  a  notion  of 
a  God  diveiled  of  a  body  and  a  place,  to  conceive  how 
the  influence  and  agency  of  fuch  a  being  could  every 
inilant  extend  to  every  point  of  the  univerfe.  Hence, 
as  we  have  feen,  they  placed  the  heavenly  regions  un- 
der the  government  of  a  multitude  of  heavenly  gods,  the 
fun,  the  moon,  and  the  JIars.  But  as  the  neareft  of  thofe 
divinities  was,  at  an  immenfe  diflance  from  the  earth, 
and  as  the  intelligence  animating  the  earth  itfelf  had 
fufficient  employment  in  regulating  the  general  affairs 

^of  the  whole  globe,  a  notion  infmuated  itfelf  into  the 
untutored  mind,  that  thefe  fuperior  governors  of  univer- 
fal  nature  found  it  neceffary,  cr  at  leaft  expedient,  to 
employ  fubordinate  intelligences  or  daemons  as  miniilers 
to  execute  their  behefts  in  the  various  parts  of  their 
widely  extended  dominions. 

2.  Such  an  univerfal  and  uninterrupted  courfe  of  ac- 
tion, as  was  deemed  neceffary  to  adminifler  the  affairs 
of  the  univerfe,  would  be  judged  altogether  inconfiftent 
with  that  ftate  of  indolence,  which,  efpecially  in  the  eaft, 
was  held  an  indifpenfable  ingredient  in  perfedt  fehcity. 
It  was  this  notion,  abfurd  as  it  is,  which  made  Epicu- 
tus  deny  the  providence,  whilil  he  admitted  the  exljlence, 
of  gods.  And  if  it  had  fuch  an  effeft  upon  a  philofo- 
pher  who  in  the  moil  enlightened  ages  had  many  fol- 
lowers, we  need  not  furely  wonder  if  it  made  untaught 
idolaters  imagine  that  the  governor  or  governors  of  the 
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univerfe  had  devolved  a  great  part  of  their  trouble  ojj  P 
deputies  and  minifliers.  — 

3.  When  men  came  to  refleft  on  the  ioflnite  diftance 
between  themfelves  and  the  gods,  they  would  naturally 
form  a  wifli,  that  there  might  fomewhere  exift  a  clafs 
of  intermediate  intelligences,  whom  they  might  employ 
as  mediators  and  interceffors  with  their  far  diftant  divi- 
nities. But  what  men  earneilly  Avifh,  they  veiy  readily 
believe.  Hence  the  fuppofed  diftance  of  their  god's 
would,  among  untutored  barbarians,  prove  a  fruitful 
fource  of  intermediate  inteUigences,  more  pure  and  inore, 
elevated  than  human  fouls. 

4.  Thefe  three  opinions  may  be  denominated  popu- 
lar ;  but  that  which  we  are  now  to  ftate,  wherever  it 

may  have  prevailed,  was  the  offspring  of  philofophy.  

On  this  earth  we  perceive  a  fcale  of  beings  rifing  gradu- 
ally above  each  other  in  perfeftion,  from  mere  brute 
matter  through  the  various  fpecies  of  foffils,  vegetables, 
infefts,  fifties,  birds,  and  beafts,  up  to  man.  But  the 
diftance  between  man  and  God  is  infinite,  and  capable 
of  admittmg  numberlefs  orders  of  intelligences,  all  fupe- 
rior to  the  human  foul,  and  each  rifing  gradually  above 
the  other  till  they  reach  that  point,  wherever  it  may 
be,  at  which  creation  ftopa.  Pait  of  this  immenfe 
chafm  the  philofophers  perceived  to  be  adually  filled  bv 
the  heavenly  bodies  ;  for  in  phllojophical  polytheifm  there 
was  one  invifible  God  fupreme  over  all  thefe  :  but  ftill 
there  was  left  an  immenfe  vacuity  between  the  human 
fpecies  and  the  moon,  which  was  known  to  be  the  loweft 
of  the  heavenly  haft  ;  and  this  they  imagined  muft  cen- 
tainly  be  occupied  by  invifible  inhabitants  of  different 
orders  and  difpofitions,  v/hich  they  called  good  and  evil 
daemons, 

5/  There  is  yet  another  fource  from  which  tlie  uni- 
verial  belief  of  good  and  evil  demons  may  be  derived, 
with  perhaps  greater  probability  than  from  any  or  all 
of  thefe.  If  the  Mofaic  account  of  the  creation  of  the 
world,  the  peopling  of  the  earth,  and  the  difperfion  of 
mankind,  be  admitted  as  true  (and  a  more  confiftent  ac- 
count lias  not  as  yet  been  given  or  devifed),  fome  know- 
ledge of  good  and  evil  angels  muft  neceffarily  have  been 
tranfmitted  from  father  to  fon  by  the  channel  of  oral 
tradition.  This  tradition  would  be  corrupted  at  the 
fame  time,  and  in  the  fame  manner,  with  others  of  • 
greater  importance.  When  the  true  God  was  fo  far 
miftaken  as  to  be  confidered,  not  as  the  fole  governor 
of  the  univerfe,  but  only  as  the  felf-extant  power  of 
light  and  good,  the  Devil  would  be  elevated  from  the 
rank  of  a  rebellious  created  fpirit  to  that  of  the  inde- 
pendent power  of  darknefs  and  evil  ;  the  angels  of 
light  would  be  transformed  into  good  demons,  and 
thofe  of  darknefs  into  demons  that  are  evil.  This  ac- 
count of  the  origin  of  daemonology  receives  no  fmall 
fupport  from  Plato,  who  derives  one  branch  of  it  whol- 
ly from  tradition.  "  With  refpeft  to  thofe  demons 
(fays  he  J)  who  inhabit  the  fpace  between  the  earth  andf 
the  moon,  to  underftand  and  declare  their  generation  is 
a  taf]<  too  arduous  for  my  flender  abilities^  In  this  cafe 
we  muft  credit  the  report  of  men  of  other  times,  who, 
according  to  their  own  account,  were  the  dcfcendants 
of  the  gods,  and  had,  by  fome  means  or  other,  gained 
exadl  intelligence  of  that  myftery  from  their  anceftors. 
We  muft  not  queftion  the  veracity  of  the  children  of 
the  gods,  even  though  they  ftxould  tranfgrefs  the  bounds 
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of  probability,  and  produce  no  evidence  to  fupport  their 
affertions.  We  mull,  I  fay,  notwithftanding,  give  them 
credit,  becaufe  they  profefs  to  give  a  detail  of  fafts  with 
which  they  are  intimately  acquainted,  and  the  laws  of 
our  country  oblige  us  to  believe  tlvem." 

Though  thefe  daemons  were  generally  invifible,  they 
were  not  f\ippofed  to  be  pure  difembodied  fpirits. — 
Prcclus,  in  his  Commentaiy  upon  Plato's  Timaeus,  tells 
us,  that  "  every  daemon  fuperior  to  human  fouls  con- 
fifted  of  an  intelleftual  mind  and  an  ethereal  vehicle." 
Indeed  it  is  very  little  probable,thatthofe  who  gave  a  body 
and  a  place  to  the  Supreme  God,  fhould  have  thought 
that  the  inferior  orders  of  his  minifters  were  fpirits  entirely 
feparated  from  matter.  Plato  himfelf  divides  the  clafs  of 
.daemons  into  three  orders*  ;  and  whilll  he  holds  their 
fouls  to  be  particles  or  emanations  from  the  divine  ef- 
fenee,  he  affirms  that  the  bodies  of  each  order  of  daemons 
are  compofed  of  that  particular  element  in  which  they 
for  the  moil  part  refide.  Thofe  of  the  firft  and  high- 
eft  order  are  compofed  of  pure  ether  ;  thofe  of  the  fe- 
cond  order  confift  of  groffer  air  ;  and  daemons  of  the 
third  or  loweft  rank  have  vehicles  extrafted  from  the 
element  of  water.  Daemons  of  the  firft  and  fecond  oi- 
ders  are  invifible  to  mankind.  The  aquatic  daemons, 
being  invefted  with  vehicles  of  groffer  materials,  are 
fometimes  vifible  and  fometimes  invifible.  When  they 
do  appear,  though  faintly  obfervable  by  the  human  eye, 
tKey  llrike  the  beholder  with  terror  and  ailoniiliment." 
Daemons  of  this  laft  order  were  fuppofed  to  have  paf- 
fions  and  affections  fimilar  to  thofe  of  men  ;  and  though 
all  nature  was  full  of  them,  they  were  believed  to  have 
local  attachments  to  mountains,  rivers,  and  groves, 
whtre  their  appearances  were  moft  frequent.  The  rea- 
fon  of  thefe  attachments  feems  to  be  obvious.  Poly- 
theifm  took  its  rife  in  countries  fcorched  by  a  burn- 
troves,  ing  fun  ;  and  daemons  by  their  compofition  being  necef- 
bof^^  farily  fubjedl  in  fome  degree  to  the  influence  of  heat 
and  cold,  it  was  natural  to  fuppofe  that  they,  like  men, 
would  delight  in  the  fhady  grove  and  in  the  purling 
Itream.  Hence  the  earliefl  altars  of  paganifm  we're  ge- 
nerally built  in  the  midft  of  groves,  or  on  the  banks  of 
rivers  ;  becaufe  it  was  believed  that  in  fuch  places  were 
affembled  multitudes  of  thofe  intelligences,  whofe  office 
it  was  to  regulate  the  affairs  of  men,  and  to  carry  the 
prayers  and  oblations  of  the  devout  to  the  far-diftant 
refidence  of  the  celeftial  gods.  Hence  too  are  to  be  de- 
rived the  mountain  and  river  gods,  with  the  dryads  and 
hamadryads,  the  fatyrs,  nymphs,  and  fawns,  which  held 
a  place  in  the  creed  of  ancient  paganifm,  and  make  fo 
confpicuous  a  figure  in  the  Greek  and  Roman  poets. 

Thefe  different  orders  of  intelligences,  which,  though 
worfhipped  as  gods  or  demigods,  were  yet  believed  to 
partake  of  human  paffions  and  appetites,  led  the  way 
ication  to  the  deification  of  departed  heroes  and  other  eminent 
sparted  bertefaftors  of  the  human  race.  By  the  philofophers 
all  folds  were  believed  to  be  emanations  from  the  divi- 
nity ;  but  "  gratitude  f  and  admiration,  the  warmeft 
and  mofl  a£live  affeftions  of  our  natm-e,  concurred  to 
enlarge  the  objeft  of  religious  worfhip,  and  to  make  man 
regard  the  inventors  of  arts  and  the  founders  of  fociety 
as  having  in  them  more  than  a  common  ray  of  the  di^ 
vinity.  So  that  god-like  benefits,  befpeaking  as  it  were  a 
god-like  mind,  the  deceafed  parent  of  a  people  was  eafily 
advanced  into  the  rank  of  a  daemon.  When  the  religi- 
ous bias  was  in  fo  good  a  train,  natural  affedlion  would 
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have  its  fhare  in  promoting  this  new  mode  of  adoration.  ^y°'''^'^', 
Piety  to  parents  would  naturally  take  the  lead,  as  it  was 
fupported  by  gratitude  and  admiration,  the  primum  mo- 
lile  of  the  whole  fyftem  :  and  in  thofe  early  ages,  the 
natural  father  of  the  tribe  often  happened  to  be  the  po- 
litical father  of  the  people,  and  the  founder  of  the  flate. 
Fondnefs  for  the  offspring  would  next  have  its  turn  ; 
and  a  difconfolate  father,  at  the  head  of  a  people,  would 
contrive  to  footh  his  grief  for  the  untimely  death  of  a 
favourite  child,  and  to  gratify  his  pride  under  the  want 
of  fuuejjlony  by  paying  divine  honours  to  its  memory." 
*'  For  a  father  j;  affliAedwith  untimely  mourning,  when  \  Wiflom  of 
he  had  made  an  image  of  his  child  foon  taken  away,  '^f^<""o*» 
now  honoured  him  as  a  god,  who  was  then  a  dead  man,^'*^* 
and  delivered  to  thofe  that  were  under  him  ceremonies 
and  facrifices."  That  this  was  the  origin  and  progrefs 
of  the  worfhip  of  departed  fouls,  we  have  the  authority 
of  the  famous  fragment  of  Sanchoniathon  already  quot- 
ed, where  the  various  motives  for  this  fpecies  of  idolatry 
are  recounted  in  exprefs  words.  "  After  many  gene- 
rations (fays  he)  came  Chryfor ;  and  he  invented  many 
things  ufeful  to  civil  life,  for  which,  after  his  deceafe, 
he  was  worfhipped  as  a  god.  Then  flourifhed  Quranos 
and  his  filler  Ge,  w^ho  deified  and  offered  facrifices  to 
their  father  Hypjijlos,  when  he  had  been  torn  in  pieces 
by  wild  bealls.  Afterwards  Cronos  confecrated  yJ/y//^ 
his  fon,  and  vras  himfelf  confecrated  by  hi«  fubjefts."^ 

In  the  reign  of  Cronos  flourifhed  a  perfonage  of  grtet 
reputation  for  wifdom,  who  by  the  Egyptians  was  call- 
ed Thoth,  by  the  Phoenicians  Taautos,  and  by  the 
Greeks  Hermes.  According  to  Plutarch,  he.  was  a 
profound  politician,  and  chief  counfellor  to  Ofiris, 
then  the  king,  and  afterwards  the  principal  divinity,  of 
Egypt  :  and  we  are  told  by  Phi/o  Byblius,  the  tranfla- 
tor  of  Sanchoniathon,  "  that-it  was  this.  Thoth  or  Her-  ^  political 
mes  who  firft  took  the  matters  of  reh'gious  worfhip  out  inventions  - 
the  hands  of  unflcilful  men,  and  brought  them  into  due  which  in-^ 
method  and  order."  His  objedl  was  to  make  religion 
ferviceable  to  the  interells  of  the  fl:ate.  With  this  view 
he  appointed  OJtris  and  other  departed  princes  to  be 
joined  with  the  flars  and  worfhipped  cts  gods  ;  and  be- 
ing by  Cronos  made  king  of  Egypt,  he  was,  after  his 
death,  worfhipped  himfelf  as  a  god  by  the  Egyptians. 
To  this  honour,  if  what  is  recorded  of  him  be  true,  he 
had  indeed  a  better  title  than  mofl  princes  ;  for  he  is 
faid  to  have  been  the  inventor  of  letters,  arithmetic, 
geometry,  afl;ronomy,  and  hieroglypliics',  and  was  there- 
fore one  of  the  greatefl  benefaAors  of  the  human  race 
which  any  age  or  country  has  ever  produced. 

That  the  gods  of  Greece  and  Rome  were  derived 
from  Egypt  and  Phoenicia,  is  fo  univerfally  known,  that  i 
it  is  needlefs  to  multiply  quotations  in  order  to  prove  -  i 
that  the  progrefs  of  polytheifm  among  the  Greeks  and 
Romans  was  the  fame  with  that  which  we  have  traced  '' 
in  more  ancient  nations.    The  following  tranflation,  ' 
however,  of  the  account  given  by  Hefiod  of  the  deifi-  r 
cation  of  departed  heroes,  with  which  we  have  been  fa- 
voured by  a  learned  and  ingenious  friend,  is  fo  jufl^ . 
and  in  our  opinion  fo  beautiful,  that  we  cannot  deny 
ourfelves  the  pleafure  of  giving  it  to  our  readers. 

"  The  gods  who  dwell  on  high  Olympus'  hill, 
Firft  fram'd  a  golden  race  of  men,  who  liv'd  J 
Under  old  Saturn's  calm  aufpicious  fway.  } 
Like  gods  they  liv'd,  their  hearts  devoid  of  care,  '! 
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Beyond  the  reach  of  pain  and  piercing  woes ; 
^    v~~"~'  infirmities  of  age  nor  felt,  nor  fear'd. 

I'heir  nerves  with  youthful  vigour  ftrung,  their  days 
Tn  jocund  mirth  they  paft,  remote  from  ills. — 
Now  when  this  godlike  race  was  lodg'd  in  earth, 
By  Jove's  high  will  to  demigods  they  rofe, 
And  airy  daemons,  who  benign  on  earth 
Converfe — the  guides  and  guardians  of  mankind. 
In  darknefs  veil'd,  they  range  earth's  utmofb  bound, 
Difpenfing  wealth  to  mortals.    This  reward 
H  Zgy^v  )t«i     From  bounteous  Jove  awaits  illuftrious  deeds 

IOC  ^  '^^^  deification  of  departed  heroes  and  ftatefmen  was 

'j  that  which  in  all  probability  introduced  the  univerfal 
National  belief  of  natlonai  and  tutelar  gods,  as  well  as  the  practice 
and  tutelar  of  worfliipping  thofe  gods  through  the  medium  oijlatues 
gods.  j.yj.  jjj^-Q  a  human  figure.  When  the  founder  of  a  ftate 
or  any  other  public  benefaftor  was  elevated  to  the  rank 
of  a  god,  as  he  was  believed  ftill  to  retain  human  paf- 
/{ipns  and  affeftions,  it  was  extremely  natural  to  fuppofe 
that  he  would  regard  with  a  favourable  eye  that  nation 
for  which  he  had  done  fo  much  upon  earth ;  that  he 
would  oppofe  its  enemies,  and  proteft  the  laws" and  in- 
ftitutions  which  he  himfelf  had  given  it.  By  indul- 
ging the  fame  train  of  fentiment,  each  city,  and  even 
every  family  of  confequence,  found  I. ares  and  Penates 
among  their  -departed  anceftors,  to  wliom  they  paid  the 
■warmeft  adoration,  and  under  whofe  protection  they 
believed  their  private  affairs  to  be  placed.  As  thofe 
national  and  houfehold  gods  were  believed  to  be  in  their 
-deified  ftate  clothed  with  airy  bodies,  fo  thofe  bodies 
were  fuppofed  to  retain  the  form  which  their  groffer 
bodies  had  upon  earth.  The  image  of  a  departed  friend 
^anight  perhaps  be  formed  by  the  hand  of  forrowful  af- 
feftion,  before  the  ftatue  or  the  (hrine  of  a  deity  was 
thought  of ;  but  when  that  friend  or  benefactor  became 
-the  objeft  of  religious  adoration,  it  was  natural  for  his 
votaries  to  enliven  their  devotion  by  the  view  of  his  fi- 
militude.  Maximus  Tyrlus  tells  us  jj,  that  "  there  is  no 
race  of  men,  whether  barbarian  or  Grecian,  living  on 
..tlie  fea-coaft  or  on  the  continent,  wandering  in  deferts 
or  living  in  cities,  which  hath  not  confecrated  fome 
kind  of  fymbol  or  other  in  honour  of  the  gods."  This 
is  certainly  true  ;  but  there  is  no  good  evidence  that 
the  firft  fymbols  of  the  gods  were  ftatues  of  men  and 
women.  Whilft  the  fun  and  otlier  heavenly  bodies  con- 
tinued to  be  the  fole  objefts  of  rehgious  worfliip,  the 
jymbols  confecrated  to  them  were  pillars  of  a  conical  or 
pyramidal  figure  ;  and  if  fuch  pillars  are  ever  called 
graven  images  by  Mofcs  and  other  ancient  writers,  it 
was  probably  on  account  of  the  allegoric  figures  and 
eharaders,  or  hieroglyphic  writing,  with  which  they'were 
infcribed. 

Hitherto  we  have  confidered  the  fouls  of  departed 
heroes  as  holding  the  rank  only  of  demons  or  demigods ; 
but  they  gradually  rofe  in  the  fcale  of  divinities,  till 
they  dethroned  the  heavenly  bodies,  and  became  them- 
grafted  on  fgi^es  the  di'i  nujorum  gentium.  This  revolution  was  ef- 
tarV^*^"^"  fefted  by  the  combined  operation  of  the  prince  and  the 
'  prieft  ;  and  the  firft  ftep  taken  towards  it  feems  to  have 
been  the  complimenting  of  tlieir  heroes  and  public  be- 
nefaftors  with  the  name  of  that  being  which  was  moft 
cfteemed  and  v/orftiipped.  "  Thus  a  king  for  his  be- 
neficence was  called  the  fun,  and  a  queen  for  her  beau- 
ty the  moon,    Diodorus  jelates,  that  Sol  firll  reigned 


^8. 


Hero-wor 
ftiip  en 


in  Egypt,  called  fo  from  the  luminary  of  tlsat  name  m  W.. 
the  heavens.  This  will  help  us  to  underftand  an  odd 
palfage  in  the  fragment  of  Sanchoniathon,  where  it  is 
faid  that  Cronus  had  /even  fans  by  Rhea.,  the  youngejl  of 
ivhom  nvas  a  god  as  foon  as  born.  The  meaning  pro- 
bably is,  that  this  youngeft  fon  was  called  after  fome 
luminary  in  the  heavens  to  which  they  paid  divine  ho- 
nours ;  and  thefe  honours  came  in  procefs  of  time  to  be 
transferred  to  the  terreftrial  namefake.  The  fame  hif- 
torian  had  before  told  us,  that  the  fons  of  Genos,  mortals 
like  their  father,  were  called  by  the  names  of  th.e  ele- 
ments— light,  fire,  and  fiurne,  of  v/hich  they  had  difco- 
vered  the  ufe." 

"  As  this  adulation  advanced  iq^o  an  eftablifhcd  wor- 
fhip,  they  turned  the  compliment  the  other  v/ay,  -and 
called  the  planet  or  luminary  after  the  hero,  the  better 
to  accuftom  the  people,  even  In  the  a£l  of  Planet-ivor-  , 
Jhsp,  to  this  netv  adoration.  DIodorus,  in  the  palfage  'A'hic 
already  quoted,  having  told  us,  that  by  the  firft  inha-'"^^^ ' 
bitants  of  Egypt  the  fun  and  moon  were  ftippofed  to^^^'""* 
be  the  principal  and  eternal  gods,  adds,  that  tke  former 
was  called  Osiris,  and  the  latter  Isis.  This  was  in- 
deed  the  general  praftlce  ;  for  we  learn  from  Macro- 
bius,  that  the  Ammonites  called  the  fun  Moloch  ;  the 
Syrians  /Idad ;  the  Arabs  Dtonyfus  ;  the  AfTynans  Be^ 
lus ;  the  Phoenicians  Saturn  ;  the  Carthaginians  Her- 
cules ;  and  the  Palmyrians  Ekgabalus.  Again,  by  the 
Phrygians  the  moon  was  called  Cyhele,  or  the  mother 
of  the  gods  ;  by  the  Athenians  Minerva  ;  by  the  Cy- 
prians Venus  ;  by  the  Cretans  Diana;  by  the  Sicilians 
Projerpine ;  by  others  Hecate,  Bcllona,  Vfia,  Urania, 
Lucina,  8cc.  Phdo  Byblius  explains  this  praftlce  :  "  It 
is  remarkable  (fays  he)  that  the  ancient  idolaters  Im- 
pofed  on  the  elements,  and  on  thofe  parts  of  nature  which 
they  efteemed  gods,  the  names  of  their  kings  :  for  the 
natural  gods  which  they  acknowledged  were  only  the 
fun,  moon,  planets,  elements,  and  the  hke  ;  they  being 
now  in  the  humour  of  having  gods  of  both  claffes,  the 
mortal  and  the  immortal." 

"  As  a  farther  proof  that  /{^fro-woriliip  was  thus  fu- 
perlnduced  upon  the  planetary,  it  is  worthy  of  obferva- 
tion,  that  the  firft  ftatues  confecrated  to  the  greater 
hero-gods — thofe  who  were  fuppofed  to  be  fupreme — 
were  not  of  a  human  form,  but  conical  or  pyramidal^ 
like  thofe  which  in  the  earlieft  ages  of  idolatry  were 
dedicated  to  the  fan  and  planets.  Thus  the  fcholiaft 
on  the  Vefpse  of  Ariftophanes  tells  us,  that  the  ftatues 
of  Apollo  and  Bacchus  were  conic  pillars  or  obelillcs ; 
and  Paufanias,  that  the  ftatue  of  Jupiter  MelHchlus  re- 
prefented  a  pyramid ;  that  of  the  Argive  Juno  did  the 
fame,  as  appears  from  a  verfe  of  Phoronis  quoted  by 
Clemens  Alexandrlnus  %  ;  and  indeed  the  praftlce  was  \  StroA 
univerfal  as  well  amongft  the  early  barbarians  as  amongft 
the  Greeks.  But  it  is  well  known  that  the  ancients 
reprefented  the  rays  of  light  by  pillars  of  a  conical  or 
pyramidal  form ;  and  therefore  it  follows,  that  when 
they  eredled  fuch  pillars  as  reprefentatlves  of  their  hero- 
gods,  thefe  latter  had  fucceeded  to  the  titles,  rights,  and 
honours  of  the  natural  and  celefiial  divinities  *."  *  W^./ 

But  though  it  feems  to  be  certain  that  hero-worfhi-p  ^' 
was  thus  engrafted  on  the  planetary,  and  that  fome  of  j^^*^'  ^ 
thofe  heroes  in  pvocefs  of  time  fupplanted  the  planets  ' 
themfclves,  this  was  fuch  a  revolution  in  theology  as 
could  not  have  been  fuddenly  eff"e£ted  by  the  united  in- 
fluence of  the  prince  and  the  prieft.    We  doubt  not 

the 
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1-    the  faSl  that  sol  was  believed  to  have  reigned  in  Egypt, 
and  was  afterwards  worfhipped  under  the  name  of  OJins  ; 
.   rbut  it  was  furely  impoffible  to  perfuade  any  nation, 
01°. however  ftupid  or  prone  to  idolatry,  that  a  man,  whom 
hec-they  retnembered  difcharging  the  duties  of  their  fovereign 
and  leglflator,  was  the  identical  fun  whom  they  beheld 
in  the  heavens.    Ofiris,  if  there  was  in  Egypt  a  king 
of  that  name,  may  have  been  deiEed  irrtmediately  after 
his  death,  and  honoured  with  that  worfhip  which  was 
paid  to  good  demons  ;  but  he  mull  have  been  dead  for 
ages  before  any  attempt  was  made  to  perfuade  the  na- 
tion that  he  was  the  fup-eme  God.    Even  then  great 
addrefs  would  be  requifite  to  make  fuch  an  attempt  fuc- 
cefsful.     The  prince  or  prieft  who  entered  upon  it 
would  probably  begin  with  declaring  from  the  oracle, 
that  the  divine  intelligence  which  animates  and  governs 
the  fun  had  defcended  to  earth  and  animated  the  perfon 
of  their  renowned  legiflator  ;  and  that,  after  their  laws 
were  framed,  and  the  other  purpofes  ferved  for  which 
the  defcent  was  made,  the  fame  intelligence  had  re- 
turned to  its  original  refidence  and  employment  among 
the  celeftials.    The  poflibility  of  this  double  tranfmi- 
gration  from  heaven  to  earth  and  from  earth  to  heaven, 
would  without  difficuky  be  admitted  in  an  age  when 
the  pre-exiftence  of  fouls  was  the  univerfal  belief.  Ha- 
ving proceededrthus  far  in  the  apotheofis  of  dead  men, 
the  next  ftep  taken  in  order  to  render  it  in  fome  degree 
probable  that  the  early  founders  of  ftates,  and  inventors 
of  arts,  were  divine  intelligences  clothed  with  human 
bodies,  was  to  attribute  to  one  fuch  benefaftor  of  man- 
kind the  aaions  of  many  of  the  fame  name.  VofQus, 
who  employed  vaft  erudition  and  much  time  on  the  fub- 
jea,  has  proved,  that  before  the  sera  of  the  Trojan 
wars  mcft  kings  who  were  veiy  powerful,  or  highly  re- 
nowned for  their  fkill  in  legiflation,  &c.  were  called 
Jove;  and  when  the  aftions  of  all  thefe  were  attributed 
to  one  Jove  of  Crete,  it  would  be  eafy  for  the  crafty 
prieft,  fupported  by  all  the  power  and  influence  of  the 
ftate,  to  perfuade  an  ignorant  and  barbarous  people, 
that  he  whofe  wifdom  and  heroic  exploits  fo  far  furpaffed 
thofe  of  ordinaiy  men  muft  have  been  the  fupreme  God 
in  human  form, 
of  the    This  fhort  il<etch  of  the  progrefs  of  polytheifm  and 
^""^^  idolatiy  will  enable  the  reader  to  account  for  many  cir- 
cumftances  recorded  of  the  pagan  gods  of  antiquity, 
which  at  firft  view  feem  very  fui-prihng,  and  which  at 
laft  brought  the  whole  fyftem  into  contempt  among  the 
philofophers  of  Athens  and  Rome.    The  circumftances 
to  which  we  allude  are  the  immoral  charafters  of  thofe 
divinities,  and  the  abominable  rites  with  which  they 
were  worfhipped.     Jupiter,  Apollo,  Mars,  and  the 
whole  rabble  of  them,  ai-e  defcribed  by  the  poets  as  ra- 
vifhers  of  women  and  notorious  adulterers.    Hermes  or 
Mercury  was  a  thief,  and  the  god  of  thieves.  Venus 
was  a  proftitute,  and  Bacchus  a  drunkard.    The  malice 
and  revenge  of  Juno  were  implacable  ;  and  fo  little  re- 
gard was  any  of  them  fuppofed  to  pay  to  the  laws  of 
honour  and  reftitude,  that  it  was  a  common  pradice  of 
the  Romans,  when  befieging  a  town,  to  evocate  the 
tutelar  deity,  and  to  tempt  him  by  a  reward  to  betray 
his  friends  and  votaries  f.    In  a  word,  they  were,  in 
^^'^^^  the  language  of  the  poet, 

,  c.  0,     "  Gods  partial,  changeful,  paflionate,  unjuft, 

"  Whofe  attributes  were  rage,  revenge,  and  lull 
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This  was  the  natural  confequcnce  of  their  origin.  Ha-  Vrot^vp.  ^ 
ving  once  animated  human  bodies,  and  being  fuppofed 
ftill  to  retain  human  paflions  and  appetites,  they  were  Accounted: 
believed,  in  their  ftate  of  deification,  to  feel  the  fame  for, 
fenfual  defires  which  they  had  felt  upon  earth,  and  to 
purfue  the  fame  means  for  their  gratification.  As 
the  men  could  not  well  attempt  to  furpafs  the  gods 
in  purity  and  virtue,  they  were  eafily  perfuaded  by  art- 
ful and  profligate  priefts,  that  the  moft  acceptable  wor- 
flrip  which  could  be  rendered  to  any  particular  deity 
was  to  imitate  the  example  of  that  deity,  and  to  indulge 
in  the  praAices  over  which  he  prefided.  Hence  the 
worfhip  of  Bacchus  was  performed  during  the  night  by 
men  and  women  mixing  in  the  dark  after  intemperate 
eating  and  drinking  ||.  Hence  too  it  was  the  praftice 
in  Cyprus  and  fome  other  countries  to  facrifice  to  Ve- 
nus *  the  virginity  of  young  women  fome  days  before 
their  marriage,  in  order,  as  it  was  pretended,  to  fecure 
their  chaftity  ever  aftemards  ;  and,  if  Herodotus  may  be 
credited,  every  woman  among  the  Babylonians  was  ob- 
li^^ed  once  in  her  hfe  to  proftitute  lierfelf  in  the  temple 
of  the  goddefs  Myhife  (Venus),  that  fhe  might  thence- 
forward be  proof  againfl  all  temptation.  ftj 

The  progrefs  of  polytheifm,  as  far  as  we  have  traced  f'l'ogrefs  of 
it,  has  been  regular ;  and  after  the  enormous  error  of '  3^^^.'^^^^^" 
forfaking  the  worflilp  of  the  true  God  was  admitted,  ^miverfaU 
every  fubfequent  ftep  appears  to  be  natural.    It  would 
be  no  difficult  taflc  to  prove  that  it  has  likewife  been 
univerfah    Sir  William  Jones,  the  learned  prefident  of 
the  Afiatic  Society,  has  difcovered  fuch  a  ftriking  re- 
femblance  between  the  gods  of  ancient  Greece  and  thofe 
of  the  pagans  of  Hindoitan  f,  as  puts  it  beyond  a  doubt  l^-f^'^f' 
that  thofe  divinities  had  the  fanve  origin.  The  GANtsA^^^^^r^'"''' 
of  the  Hindoos  he  has  clearly  proved  to  be  the  Janus 
of  the  Greeks  and  Romans.    As  the  latter  was  repre- 
fented  with  two  and  fometimcs  with  four  faces,  as  em- 
blems of  prudence  and  circumfpeaion,  the  former  is 
painted  with  an  elephant's  head,  the  well-known  fymbol  ^g. 
among  the  Indians  of  fagacious  difcernment.    The  SA-i^^ian  jdj,, 
TURN  of  Greece  and  Rome  appears  to  have  been  thelatry. 
fame  perfonage  with  the  Menu  or  Satyavrata  of 
Hindoftan,- whofe  patronymic  name  is  Vaivaswata,  or 
child  of  ihe  fun;  which  fufficiently  marks  his  origin.. 
Among  the  Romans  there  were  many  Jupiters,_of  whom 
one  appears  from  Ennius  to  have  been  nothing  more 
than  the  firmament  perfonihed» 


Afpice  hoc  fublime  candens,  quern  invocant  omnes 

JOVEM. 

But  this  Jupiter  had  the  fame  attributes  with  the  Indian 

god  of  the  vifible  heavens  called  Indra  or  the  king,  and 

DivESPETiR  or  the  lord  of  the  Jhy,  whofe  confort  is 

Sachi,  and  whofe  weapon  is  vajra  or  the  thunderbolt. 

Indra  is  the  regent  of  winds  and  fhowers  ;  and  though 

the  eaft  is  peculiarly  under  his  care,  yet  his  Olympus 

is  the  north-pole,  allegorically  rcprefented  as  a  mountain 

of  gold  and  gems.    With  all  his  power  he  is  confidered 

as  a  fubordinate  deity,  and  far  inferior  to  the  Indian 

triad  Brahma,  Vishnou,  and  Mahadeva  or  Siva*,   *  pjare- 

who  are  three  forms  of  one  and  the  fame  godhead.  CCCCXI. 

The  prefident  having  traced  the  refemblance  between 

the  idolatiy  of  Rome  and  India  through  maay  other 

gods,  obferves,  that  "  we  muft  not  be  furprifed  at 

finding,  on  a  clofe  examination,  that  the  charaders  o£ 

aU  the  pagan  deities  melt  into  each  other,  and  at  laft 

ft  into 
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Scandi-^a- 
vian  aivi 
Saxon -ido- 
latry. 


*  Plate 


Into  Dnc  or  two  ;  foi-  it  foems  a  well-founded  opinion, 
that  the  whole  crowd  of  gods  and  goddeffes  in  ancient 
Rome,  and  likewife  in  Hindoftan,  mean  only  the  powers 
of  nature,  and  principally  thofe  of  the  fun,  exprefled 
in  a  variety  of  ways,  and  by  a  multitude  of  fanciful 
names." 

Nor  is  it  only  in  Greece,  Rome,  Egypt,  and  India, 
that  the  progrefs  of  idolatry  has  been  from  planetary  to 
hero-worftiip.  From  every  account  which  modern  tra- 
vellers have  given  us  of  the  religion  of  favage  nations,  it 
appears  that  thofe  nations  adore,  as  their  firft  and 
greateft  gods,  the  fun,  moon,  and  liars ;  and  that  fuch 
of  them  as  have  any  other  divinities  have  proceeded  in 
the  fame  road  with  the  celebrated  nations  of  antiquity, 
from  the  worfhip  of  the  heavenly  bodies  to  that  of  ce- 
lellial  demons,  and  from  celeftial  demons  to  the  deifica- 
tion of  dead  men.  It  appears  likewife  that  they  uni- 
verfally  believe  their  hero-gods  and  demigods  to  retain 
the  paffions,  appetites,  and  propenfities  of  men. 

That  the  Scandinavians  and  our  Saxon  anceftors  had 
the  fame  notions  of  the  gods  with  the  other  pagans 
whofe  opinions  we  have  ftated,  Is  evident  from  their 
calling  the  days  of  the  week  by  the  names  of  their  divi- 
r!.'ties,  and  from  the  forms  of  the  ftatues  by  which  thofe 
divinities  were  reprefented  *.  i.  The  idol  of  the  fun, 
from  which  Sunday  is  derived,  among  the  Latins  dies 
Solis,  was  placed  in  a  temple,  and  adored  and  facrlficed 
to ;  for  they  believed  that  the  fun  did  co-operate  with 
this  idol.  He  was  reprefented  like  a  man  half  naked, 
with  his  face  like  the  fun,  holding  a  burning  wheel 
with  both  hands  on  his'  breaft,  fignifying  his  courfe 
round  the  world  ;  and  by  its  fiery  gleams,  the  light  and 
heat  with  which  he  warms  and  nourifheth  all  things. — 

2.  The  idol  of  the  moon,  from  which  cometh  our  Mon- 
day, dies  Luna,  anciently  Moonday,  appears  ftrangely 
fingular,  beijig  habited  in  a  fhort  coat  like  a  man.  Her 
holding  a  moon  expreffes  what  fhe  is ;  but  the  rcafon  of 
her  fhort  coat  and  long-eared  cap  is  loft  in  oblivion. — 

3.  Tuifco,  the  moft  ancient  and  peculiar  god  of  the 
Germans,  reprefented  in  his  garment  of  a  flcin  according 
to  their  ancient  manner  of  clothing,  was  next  to  the 
fun  and  moon,  the  idol  of  highefl  rank  in  the  calendar 
of  northern  paganlfm.  To  him  the  third  day  in  the 
•week  was  dedicated ;  and  hence  is  derived  the  name 
Tuefday,  anciently  Tuifdny,  called  in  Latin  dies  Mart'is, 
though  it  muft  be  confeffed  that  Mars  does  not  fo  much 
refemble  this  divinity  as  he  does  Odin  or  Woden. 

4.  Woden  was  a  valiant  prince  among  the  Saxons. 
His  image  was  prayed  to  for  vi6lory  over  their  enemies  ; 
which,  if  they  obtained,  they  ufuaUy  facrificed  the 
prifoners  taken  in  battle  to  him.  Our  Wednefday  is 
derived  from  him,  anciently  Wodnefday.  The  northern 
hlftories  make  him  the  father  of  Thor,  and  Friga  to  be 
his  wife. 

5.  Thor  was  placed  in  a  large  hall,  fitting  on  a  bed 
canopied  over,  with  a  crown  of  gold  on  his  head,  and 
1 2  ftars  over  it,  holding  a  fceptre  in  the  right  hand. 
To  him  was  attributed  the  power  over  both  heaven  and 


earth  ;  and  that  as  he  was  pleafed  or  difpleafed  he  could  Brn 
fend  thunder,  tempefts,  plagues,  &c.  or  fair,  feafonable  ^^'^ 
weather,  and  caufe  fertility.    From  him  our  Thurfday  * 
derives  its  name,  anciently  T borf day ;  zmong  the  Ro» 
mans  dies  jfovis,  as  this  idol  may  be  fubftituted  for 
Jupiter. 

6.  Fr'tga  reprefented  both  fexes,  holding  a  drawn 
fword  in  the  right  hand  and  a  bow  in  the  left ;  denoting 
that  women  as  well  as  men  fliould  fight  in  time  of  need. 
She  was  generally  taken  for  a  goddcfs  ;  and  was  repu- 
ted the  giver  of  peace  and  plenty,  and  caufer  of  l«ve 
and  amity.  Her  day  -of  worfliip  was  called  by  the 
Saxons  Frigedeag,  now  Friday,  dies  V meris  ;  but  the 
habit  and  weapons  of  this  figure  have  a  refemblance  of 
Diana  rather  than  Venus. 

7.  Seater,  or  Crodu,  flood  on  the  prickly  back  of  a 
perch.  He  was  thin-vifaged  and  long-haired,  with  a 
long  beard,  bare-headed  and  bare-footed,  carrying  a  pail 
of  water  in  his  right  hand  wherein  are  fruit  and  flowers, 
and  holding  up  a  wheel  in  his  left,  and  his  coat  tied 
with  a  long  girdle.  His  ftanding  on  the  fharp  fins  of 
this  filh  fignified  to  the  Saxons,  that  by  v/orihipping 
him  they  fliould  pafs  through  all  dangers  unhurt ;  by 
his  girdle  flying  both  ways  was  fliown  the  Saxons  free- 
dom ;  and  by  the  pail  with  fruit  and  flowers,  was  de- 
noted that  he  would  nourifli  the  earth.  From  him,  or 
from  the  Roman  deity  Saturn,  comes  Saturday. 

Such  were  the  principal  gods  of  the  northern  nations : 
but  thefe  people  had  at  the  fame  time  inferior  deities, 
who  were  fuppofed  to  have  been  tranflated  into  heaven 
for  their  4ieroic  deeds,  and  whofe  greateft  happinefs 
confiiled  in  drinking  ak  out  of  the  flcuUs  of  their  ene- 
mies in  the  hall  of  Woden.  But  the  limits  prefcribed 
to  the  prefent  article  do  not  permit  us  to  purfue  this 
fubjeft ;  nor  is  it  necefltiry  that  we  fhould  purfue  it. 
The  attentive  reader  of  the  article  Mythology,  of 
the  hiftories  given  In  this  work  of  the  various  divinities 
of  paganlfm,  and  of  the  different  nations  by  whom  thofip" 
divinities  were  worfhipped,  will  pei-celve  that  the  pro- 
grefs of  polythelfm  and  idolatry  has  been  uniform  over 
the  whole  earth. 

There  is,  however,  one  fpecles  of  idolatry  more 
wonderful  than  any  thing  that  has  yet  been  mentioned, 
of  which  our  readers  will  certainly  expeft  fome  account.  a8 
It  is  the  worfhip  of  brutes,  reptiles,  and  •vegetables,  among  Bi  ute.- 
the  Egyptians.  To  the  Greeks  and  Romans,  as  well|.j^g  e.',^.  ° 
as  to  us,  that  fuperftitlon  appeared  fo  monftrous,  that  jians,''^' 
to  enumerate  every  hypothefis,  ancient  and  modern,  by 
which  philofopheis  have  endeavoured  to  account  for  it, 
would  fwell  this  article  beyond  all  proportion.  Brute- 
worfhlp  prevailed  at  fo  early  a  period  in  Egypt,  that 
the  philofophers  of  antiquity  whofe  writings  have  de- 
fcended  to  us,  had  little  or  no  advantage  over  the  mo- 
derns in  purfuing  their  refeai-ches  into  its  origin  ;  and 
among  the  modern  hypothefes,  thofe  of  M'Jhelm  and 
War  bur  ton  appear  to  us  by  much  the  moft  probable  of 
any  that  we  have  feen  (n).  The  former  of  thefe  learned- 
writers  attributes  it  wholly  to  the  policy  of  the  prince 

and 


(b)  There  is,  however,  another  hypothefis  worthy  of  fome  attention,  if  it  were  only  for  the  learning  and 
ingenuity  of  its  author.  The  celebrated  Cudvvorth  infers,  from  the  writings  of  Phllo  and  other  Platonifts  of 
the  Alexandrian  fchool,  that  the  ancient  Egyptians  held  the  Platonic  doArine  of  ideas  exifting  from  eternity, 
and  conftituting,  in  one  of  the  perfons  of  the  godhead,  the  intelligible  and  archetypal  world.  (See  Platonism.) 

Philo, 


rute- 
'■(jifhip. 


P    O    L    Y   T   H    E    I    S    M.  ' 

and  the  craft  of  tlie  prleft.    The  latter  contends,  witli  ,  pie,  appointed  for  each  fpecies  of  facred  animals  r;pprn-  Bn 
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much  earneftnefi  and  ingenuity,  that  it  refulted  froni 
the  ufe  of  hieroglyphic  writing.  We  are  ftrongly  in- 
clined to  believe  that  both  thefe  caufes  contributed  to 
the  produftion  of  fo  portentous  an  effeil ;  and  that  the 
ufe  of  hieroglyphics  as  facred  fymbols,  after  they  were 
laid  afide  in  civil  life,  completed  that  wonderful  fuper- 


pnated  rites  and  ceremonies,  which  were  quiciiiy  fo!- 
lov>'ed  with  building  Purines  and  temples  to  theni,  autl 
approaching  them  with  oblations,  and  facrillces,  and 
other  rites  of  divine  adoration. 

To  corroborate  this  hypothefis,  he  obferves,  that, 
befides  the  a,iiimals  facred  over  all  Egypt,  each  pro- 
ftition  which  the  craft  of  the  prieft  and  the  policy  of    vince  and  each  city  had  its  particular  animal  to  which 


truiiuceii 
th  a  vo- 
cal view. 


the  prince  had  undoubtedly  begun. 

We  learn  from  Herodotus  *,  that  in  his  time  the 
nimiber  of  ufeful  animals  in  Egypt  was  fo  fmall  as 
hardly  to  be  fufficient  for  tillage  and  the  other  pur- 
pofes  of  civil  life  ;  whilll  ferpents  and  other  noxious 
animals,  fuch  as  the  crocodile,  wolf,  bear,  and  hippo- 
potamus, abounded  in  that  country.    From  this  faft 
k/;jo»-//Ci,  Moflieim  very  naturally  concludesf,  that  the  founders 
uleii      of  fociety  and  government  in  Egypt  would  by  every 
^  cap.  4.       en(jgayour  to  increafe  the  number  of  ufexul  animals 
*      as  the  number  of  inhabitants  increafed  ;  and  that  with 
this  view  they  would  make  it  criminal  to  kill  or  even  to 
hurt  fheep,  cows,  oxen,  or  goats,  &c.  whilil  they  would 
wage  perpetual  war  upon  the  noxious  animals  and  bealls 
of  prey.    Such  animals  as  were  affifting  to  them  in  the 
carrying  on  of  this  warfare  would  be  juftly  conildered 
as  in  a  high  degree  ufeful  to  fociety.    Hence  the  moft 
grievous  punifiiments  were  decreed  againft  the  killing, 
or  fo  much  as  the  wounding,  of  the  ichneumon  aiid  ibis  ; 
becaufe  the  former  was  looked  upon  as  the  inftinc- 
tive  enemy  of  the  crocodile,  and  the  latter  of  every  fpe- 
Jch-  cies  of  ferpents  *.    The  learned  writer,  hov/ever,  ob- 
m  and  ferves,  that  in  Egypt  as  in  other  countries,  people 
would  be  tempted  to  facrifice  the  good  of  this  public  .to 
the  gratification  of  their  own  appetites,  and  fometimes 
even  to  the  indulgence  of  a  momentary  caprice.  Hence 
he  thinks  it  was  found  neceffary  to  llrenglhen  the  au- 
thority of  tlie  laws  enafted  for  the  prefcrvation  of  ufe- 
ful animals  by  the  fanftions  of  religion  :  and  he  fays, 
that  with  this  view  the  priells  declared  that  certain 
animals  Avere  under  the  immediate  prote6lion  of  certain 
gods  ;  tliat  fome  of  thofe  animals  had  a  divine  virtue 
refiding  in  them ;  and  that  they  could  not  be  killed 
without  the  moll  facrilegiou^  wickednefs,  incurring  the 


the  inhabitants  paid  their  devotions.    This  arofe  from 
the  nniverfal  jjraClice  among  idolaters  of  confecrating 
to  themfelves  Lares  and  Penates  ;  and  as  the  animals 
which  were  worfhipped  over  the  whole  kingdom  wi^re 
confidered  as  facred  to  the  Dii  maprum  gentium,  fo  tiit 
animals  whofe  worlhip  was  confined  to  particular  cities 
or  provinces  were  ficred  to  the  Lares  of  thofe  cities 
dnd  provinces.    Hence  there  was  in  Upper  Egypt  a 
city  called  Lycopolls,  becaufe  its  inhabitants  woi  (hipped 
the  wolf,  whilft  the  inhabitants  of  Thebes  or  Hchopalis 
paid  their  devotions  to  the  eagle,  which  was  probably 
looked  upon  as  facred  to  the  fun.    Our  author,'  ho\s- 
ever,  holds  it  as  a  fa£l  which  will  admit  of  no  difpute, 
that  there  was  not  one  noxious  animal  or  beaft  of  prey 
woriliipped  by  the  Egyptians  till  after  the  conquelt 
of  their  country  by  the  Pcrfians.    That  the  earlieil 
gods  of  Egypt  were  all  benevolent  beings,  he  appeals 
to  the  teftimony  of  Diodorus  Siculus ;  but  he  quotci* 
Herodotus  and  Plutarch,  as  agreeing  that  the  latter 
Egyptians  worfhipped  an  evil  principle  under  the  name 
of  Typhon.    This  Typhon  was  the  inveterate  enemy  of 
Q/'zm,  juft  as  Ahraman  was  of  Ormu%d ;  and  therefore 
he  thinks  it  in  the  higheft   degree  probable  that  the 
Egyptians  derived  their  behef  of  two  felf-exiftent  prin- 
ciples, a  good  and  an  evil,  from  their  Perfian  conque- 
rors, among  whom  that  opinion  prevailed  from  the  ear- 
lieil; ages. 

From  whatever  fource  their  belief  was  derived,  Ty- 
phon was  certainly  worfhipped  in  Egypt,  not  with  a 
view  of  obtaining  from  him  any  good,  for  there  was 
nothing  good  in  his  nature,  but  in  hopes  of  keeping 
him  quiet,  and  averting  much  evil.  Ascertain  animals 
had  long  been  facred  to  all  the  benevolent  deities,  i* 
was  natural  for  a  people  fo  befotted  with  fuperflition  as 
highefl  indignation  of  the  gods.  When  once  the  ido-  the  Egyptians  to  confecrate  emblems  of  the  fame  kind 
latrous  Egyptians  were  perfuaded  that  certain  animals  to  their  god  Typhon.  Hence  arofe  the  worfhip  of 
were  facred  to  the  immortal  gods,  and  had  a  divine  vir-  ferpents ,  crocodiles ,  bears,  and  other  noxious  animals  and 
tue  refiding  in  them,  they  could  not  avoid  viewing  beails  of  prey.  It  may  hideed  feem  at  firft  light  very 
thofe  animals  with  fome  degree  of  veneration  ;  and  the  inconfiftent  to  deify  fuch  animals,  after  they  had  been 
priefts,  taking  advantage  of  the  fuperflition  of  the  peo-  in  the  praftlce  for  ages  of  worfhipping  others  for  being 
Vol.  XV.  Parti.  Xx  their 
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Phllo,  he  obferves,  did  not  himfelf  confider  thofe  ideas  as  fo  many  diflinft  fubjlances  and  animals,  much  lefs  as 
gods  ;  but  he  mentions  others  who  deified  the  whole  01*  this  intelligible  fyflem  as  well  as  its  feveral  parts.  Hence, 
when  they  paid  their  devotions  to  the  fenfible  fun,  they  pretended  to  worfhip  only  the  divine  idea  or  archetype  of 
that  luminary  :  and  hence,  thinks  our  learned  author,  the  ancient  Egyptians,  by  falling  down  to  bulls,  and 
cows,  and  crocodiles,  meant  at  firft  to  worfliip  only  the  divine  and  eternal  ideas  of  thofe  animals.  He  allows, 
indeed,  that  as  few  could  entertain  any  thoughts  at  all  of  thofe  eternal  ideas,  there  were  fcarcely  any  who  could 
perfuade  themfelves  that  the  intelligible  fyjtem  had  fo  much  reality  in  it  as  the  fenjible  things  of  nature  ;  and  hence 
he  thinks  the  devotion  which  was  originally  paid  to  the  divine  ideas  had  afterwards  no  higher  objeft  than  the 
brutes  and'  vegetables  of  which  thofe  ideas  were  the  eternal  patterns. 

This  hypothefis  is  mgenious,  but  not  fatisfadory.  There  is  no  evidence  that  the  myfterious  doftrine  of 
Plato  concerning  ideas  had  anywhere  been  thought  of  for  ages  after  brute-worfhip  was  eflablifhed  in  Egypt.  Of 
the  ftate  of  Egyptian  theology  at  that  early  period,  Phllo,  and  the  other  philofophers  of  the  Alexandrian 
Ichool,  had  no  better  means  of  forming  a  judgment  than  we  have  ;  and  they  laboured  under  many  Grecian  pre- 
judices, which  mull  have  prevented  them  from  judging  with  our  Impartiality. 
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^Rrure-  tlu  ir  cicilrcycrs  ;  but  it  Is  to  bf  remembered,  that  long 
or/liip.  jjgfy^g  v}jg  deification  of  crocodiles,  &c.  the  real  origin 
wf  brute  worfhip  was  totnlly  forgotten  by  the  people,  if 
they  were  ever  acquainted  with  it.  The  crafty  prieft 
wlio  wiihes  to  introduce  a  gainful  fuperftition,  muft  at 
firfl  etJiploy  fome  plaufible  reafon  to  delude  the  multi- 
tude ;  but  after  the  fuperftition  has  been  long  and 
firmly  eftablifned,  it  is  obvioufiy  his  bufmefs  to  keep 
its  origin  out  of  fight. 

Such  is  Molheim's  account  of  the  origin  and  pro- 
grefs  of  that  fpecies  of  idolatry  which  was  peculiar  to 
Egypt ;  and  with  refpeft  to  the  rife  of  brute  worflu'p, 
it  appears  perfectly  fatisfaftory.  But  the  Egyptians 
worfhipped  feveral  fpecies  of  vegetables ;  and  it  furely 
could  be  no  part  of  the  policy  of  wife  legiflators  to  pre- 
f^rvo  them  from  deftruftion,  as  vegetables  are  ufeful  only 
as  they  contribute  to  animal  fubfiftence.  We  are  tliere- 
fore  obh'gci  to  call  in  the  aid  of  Warbuiton's  hypo- 
thelis  to  account  for  this  branch  of  Egyptian  fuperfti- 
tion. 

*  Div.  Tea.  That  learned  and  ingenious  author  having  proved"*, 
Book4rh,'  with  great  clearnefs  and  ftrength  of  argument,  that  hie- 
{t€t  4th.  roglyphlc  writing  was  prior  to  the  invention  of  alpha- 
Crmt'inued  betic  charadlers ;  and  having  traced  that  kind  of  wri- 
by  the  ting  from  fuch  rude  pidtures,  ?s  thofe  which  were  in  ufe 
among  the  Mexicans,  through  ail  the  different  fpecies 
of  what  he  calls  euriologk,  tropical,  and  fymbol'ic  hiero- 
glyphics (fee  Hi  erogly  p  Hies) — fnows,  by  many  quota- 
tions from  ancient  authors,  that  the  .Egyptian  priefts 
wrapt  up  their  theology  in  the  fymbolic  hieroglyphics, 
after  alphabetic  characters  had  banlftied  from  the  tranf- 
ac\ions  of  civil  life  a  mode  of  communicating  informa- 
tion necefl'arily  fo  obfcure.  Thefe  fymbols  were  the  fi- 
jfures  of  animals  and  vegetables,  denoting,  from  fome 
imaginary  analogy,  certain  attributes  of  their  divinities  ; 
and  wheu  the  vulgar,  forgetting  this  analogy,  ceafed  to 
anderftand  them  as  a  fpecies  of  writing,  and  were  yet 
taught  to  confider  them  as  facred,  they  could  not  well 
view  them  in  any  other  light  than  as  emblems  of  the 
divinities  whom  they  adored.  But  if  rude  fculptures 
upon  ftone  could  be  emblematical  of  the  divinities,  it 
was  furely  not  unnatural  to  infer,  that  tlie  living  animals 
and  vegetables  which  thofe  fculptures  rep refentted  muft 
be  emblems  of  the  fame  divinities  more  ftriking  and 
more  faa-ed.  Hence  the  learned  author  thinks  arofe 
that  wonderful  fuperftition  peculiar  to  the  Egyptians, 
which  made  them  worfhip  n<.it  duly  animals  and  vege- 
tables, but  alfo  a  thoufand  chimeras  of  their  own  crea- 
tion ;  iuch  as  figures  with  human  bodies  and  the  heads 
or  feet  of  brutes,  or  with  brutal  bodies  and  the  heads 
and  feet  of  men. 

Thefe  two  hypothefes  combined  together  appear  to 
us  to  account  fufficiently  for  -the  idolatry  of  Egypt, 
monftrous  as  it  was.  We  are  perfuaded,  that  with  re- 
%>e6t  to  the  or/i^in  of  brute -worlhip,  Moftieim  is  in  the 
right  (c)  ;  and  it  was.  a  very  eafy  ftep  for  people  in  fo 
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good  training  to  proceed  upon  the  crutches  of  hierogly-  Bmti 

phics  to  the  worfirlp  of  plants  and  thofe  chimeras, 
which,  as  they  never  had  a  real  exiftence  in  nature,  ^ 
could  not  have  been  thought  of  as  emblems  of  the  di- 
vinity, had  they  not  been  ufed  in  that  fymbolic  writing 
which  Warburton  fo  ably  and  ingenloufly  explains. 

To  this  account  of  the  origin  of  brute-worftiip  we 
are  fully  aware  that  objections  will  occur.  From  a 
learned  friend,  who  perufed  the  article  in  manufcrip:, 
we  have  been  favoured  with  one  which,  as  it  is  exceed- 
ingly plaufible,  we  fliall  endeavour  to  obviate.  *'  Brute- 
worftiip  was  not  peculiar  to  Egypt.  The  Hindoos,  it 
is  well  known,  have  a  religious  veneration  for  the  cow 
and  the  aUigutor  ;  but  there  is  no  evidence  that  in  In- 
dia the  number  of  ufeful  animals  was  ever  fo  fmall  as  to 
make  the  interference  of  the  prince  and  the'  prieft  nc- 
ceffar)'  for  tlieir  prefervation  ;  neither  does  it  appear 
tliat  the  Hindoos  adopted  from  any  other  people  the 
worftiip  of  a  felf-exiftent  principle  of  evil."  Such  is  the 
objcftion.    To  which  we  reply,  ,?r 

That  there  is  every  reafon  to  believe  that  brute- 
worlhip  was  introduced  into  India  by  a  colony  of  E- ^'^^.'^ 
gyptians  at  a  very  rem.ote  period.  That  between  thefe  i^jia. 
two  nations  there  was  an  early  intercourfe,  is  unlverfal- 
ly  allowed  :  and  though  the  learned  prefideiit  of  the  A- 
fiatic  Society  has  laboured  to  prove,  that  the  Egyptians 
derived  all  that  wifdom  for  which  they  were  famed,  as 
well  as  the  rudiments  of  their  religious  fyftem,  from  the  ^ 
natives  of  Hindoftan,  he  does  not  appear  to  us  to  have 
laboured  with  fuccefs.  To  examine  his  arguments  at 
length  would  fwell  this  article  beyond  its  due  propor- 
tion ;  and  we  have  noticed  fome  of  them  elfe where  (fee 
Philology,  n°33  and  39.)  At  prefent  we  Ihall  only 
obferve,  that  Sefoilris  undoubtedly  made  an  inroad  into 
India,  and  conquered  part  of  the  country,  whilft  we 
nowhere  read  of  the  Hindoos  having  at  any  time  con- 
quered the  kingdom  of  Egypt.  Now,  though  the  vic- 
tors have  fometlmes  adopted  the  religion  of  the  van- 
quiftied,  the  contrary  has  happened  fo  much  more  fre- 
quently, and  is  in  itfelf  a  procefs  fo  much  more  natu- 
ral, that  this  fingle  circumftance  afftn-ds  a  ftrong  pre- 
fumption  that  the  Egyptian  monarch  would  rather  im- 
pofe  his  gods  upon  the  Hindoos  than  adopt  theirs  and 
carry  them  with  him  to  Egypt.  Brute-worfliip  might 
likewife  be  introduced  into  Hindoftan  by  thofe  vaft  co- 
lonics of  Egyptians  who  took  refuge  in  that  country 
from  the  tyranny  and  oppreflion  of  the  ftiepherd  kings. 
That  fuch  colonies  did  fettle  on  fome  occafion  or  other 
in  India,  feems  undeniable  from  monuments  ftiU  remain- 
ing in  that  country  of  forms  which  could  hardly  have 
occurred  to  a  native  of  Afia,  though  they  are  very  na- 
tural as  the  workmanfhip  of  Africans.  But  we  need 
r»jt  reafon  in  this  manner.  We  have  feen  a  manufcript 
letter  from  Mr  Burt,  a  learned  furgeon  in  Bengal,  and 
a  member  of  the  Afiatic  Society,  which  puts  it  beyond  a 
doubt  that  great  numbers  of  Egyptians  liad  at  a  very- 
early- 


(c)  To  prove  that  it  was  merely  to  preferve  and  increafe  the  breed  of  ufeful  animals  m  Egypt,  that  the. 
prince  and  the  prieft  frf,  taught  the  people  to  confider  fuch  animals  as  facred,  he  argues  thus  :  "  Hasc  ita 
ffle,  non  ex  eo  tantum  liquet,  quod  paulo  ante  obfervavi,  nallas  beftlas  un-iverfo  JEgyptiorum  populo  facras 
fiiiffe,  prceter  eas,  qujE  manifeftam  regioni  utiUtatem  comparant ;  fed  inde  quoque  apparet,  quod  lenge  major, 
ratio  hablta  fuit  femellarum  Inter  animalla,  quam  marium.  Boves  dlls  immolare  llcebat,  vaccas  nuilo  modo, 
Csjies  foeminae  contumiJabantur,  noa  item  mares,''    Lege  IIerodot,  Hljlor,  lib.  ii.  cap.  cap.. 67. 
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o'ly.  curly  peiiud  not  only  fettled  in  Hindoftan,  but  alfo 
brought  with  them  writings  relating  to  the  hlftory  of 
their  country.  As  the  fhepherd-kings  were  enemies  to 
the  arts  and  to  literature,  it  is  probable  that  this  fettle- 
ment  took  place  on  their  conqueft  of  Egypt.  Mr 
Burt's  words  are  :  "  Mr  Wilford,  lieutenant  of  engi- 
neers, has  extracted  molt  wonderful  difcoveries  from  the 
Shanfcrit  records  ;  fuch  as  the  origin  and  hiftory  of  the 
Egyptian  pyramids,  and  even  the  account  of  the  ex- 
pence  in  their  building."  Upon  our  hypothefis  there 
is  nothing  incredible  in  this  account  ;  upon  the  hypo- 
thefis of  Sir  William  Jones,  it  is  not  eafy  to  be  con- 
ceived how  the  hiltory  of  Egyptian  pyramids  could  have 
found  a  place  in  the  Shanfcrit  records. 

We  may  admit  that  the  Hindoos  have  never  adopted 
from  the  Perlians  or  Egyptians  the  worfhip  of  an  inde- 
pendent principle  of  evil,  and  yet  difpofe  of  the  other 
part  of  the  objeiSlion  with  veiy  little  difficulty.  It  will 
be  feen  by  and  bye,  that  the  bramins  believe  a  kind  of 
triad  of  hypoftafes  in  the  divine  nature,  of  which  one  is 
viewed  as  the  dejiroyer^  and  knowm  by  feveral  names, 
fuch  as  Siva  and  Ijivara.  When  brute-worfhip  was  in- 
troduced into  Hindoftan,  it  was  not  unnatural  to  con- 
fider  the  alligator  as  emblematical  of  Ifivara;  and  hence 
in  all  probability  it  is  that  the  Hindoos  believe  that  a 
man  cannot  depart  more  happily  from  this  world  than 
by  falling  into  the  Ganges,  and  being  devoured  by  one 
of  thofe  facred  animals.  Upon  the  whole,  the  brute- 
worftiip'of  the  Hindoos,  inftead  of  militating  agaijift 
our  account  of  that  monftrous  fuperftition  as  it  prevail- 
ed in  Egypt,  feems  to  lend  no  fmall  fupport  to  that  ac- 
count, as  there  was  unqueftionably  an  early  intercourfe 
between  the  two  nations,  and  as  colonies  of  Egyptians 
fettled  in  India.  To  him  who  is  not  fatisfied  with  our 
reafoning  on  this  fubjedt,  we  beg  leave  to  recommend 
an  attentive  perufal  ©f  Maurice's  Indian  Antiquities y 
where  he  will  find  many  fafts  brought  together,  w^hich 
tend  to  prove  that  Egypt  has  a  juit  claim  to  a  higher 
antiquity  than  India. 

Having  thus  traced  the  rife  and  progrefs  of  poly- 
thelfm  and  idolatry  as  they  prevailed  in  the  moft  cele- 
brated nations  of  antiquity,  we  now  proceed  to  inquire 
into  the  real  opinions  of  thofe  nations  concerning  the 
nature  of  the  gods  whom  they  adored.  And  here  it  is 
evident  from  the  writings  of  Hoyier,  Hefiod,  and  the 
other  poets,  who  were  the  principal  theologians  among 
the  Greeks  and  Romans,  that  though  heaven,  earth, 
hell,  and  all  the  elements,  were  filled  with  divinities, 
there  was  yet  one  who,  whether  called  'Jove,  Ofirisy  Or- 
mu%d,  or  by  any  other  title,  was  confidered  as  fupreme 
over  all  the  reft.  "  Whence  each  of  the  gods  was  ge- 
nerated (fays  Herodotus*),  or  whether  they  have  all 
exifted  from  eternity,  and  what  are  their  forms,  is  a 
thing  that  was  not  known  till  very  lately  ;  for  Hefiod 
and  Homer  were,  as  I  fuppofe,  not  above  four  hundred 
years  my  feniors  ;  and  thefe  were  they  who  introduced 
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the  theogony  among  the  Greeks,  and  gave  tlie  gods-Theogony. 
their  feveral  names."    Now  Hefiodf,  towards  the  be-  — ' 
ginning  of  his  theogony,  exprefsly  invokes  his  mufc  to  [J^^^^^ 
celebrate  in  fuitable  numbers  the  generation  of  the  im- 
mortal gods  who  had  fprilng  froni  the  eaith,  the  dark  35 
night,  the  ftarry  heavens,  and  the  fait  fea.   He  calls  up-  ^'fom 
oji  her  likewife  to  fay,  ^'  in  what  manner  the  gods,  the^'^^jl''"'^'^? 
earth,  the  rivers,  ®cean,  ftara,  and  firmament,  were  ge-fj;,;^.  j-^ 
nerated,  and  what  divine  intelligences  had  fpruwg  from  generated  , 
them  of  benevolent  difpofitions  towards  mankind." 
From  this  invocation,  it  is  evident  that  the  poet  did 
not  confider  the  gods  of  Greece  as  felf-exiftent  beings  : 
neither  could  he  look  upon  them  as  creatures  ;  for  ^of 
creation  the  ancient  Greeks  had  no  conception  (fee 
Mktaphysics,  n°264.);  but  he  confidered  them  as 
emanations  coeval  with  the  earth  and  heavens,  from 
fome  fuperior  principles  ;  and  by  the  divine  intelHgen- 
ces  fprung  from  them,  there  cannot  be  a  doubt  but  that 
he  underftood  benevolent  daemons.    The  firft  principles 
of  all  things,  according  to  the  fame  Hefiod,  were  Chaos ^ 
and  Tartarus y  and  Love;  of  which  only  the  laft  being 
adlive,  muft  undoubtedly  have  been  conceived  by  this 
father  of  Grecian  polytheifin  to  be  the  greatell  and  on- 
ly  lelf-exifting  god.    This  we  fay  muft  undoubtedly 
have  been  Hefiod's  belief,  unlefs  by  Tartarus  we  here 
underftand  a  felf-exiftent  principle  of  evil ;  and  in  that 
cafe,  his  creed  will  be  the  lame  with  that  of  the  ancient 
Perfians,  who,  as  we  have  feen,  believed  in  the  felf-ex- 
iftence  as  well  of  Ahraman  as  of  Ormu%d. 

Hefiod  is  fuppofed  to  have  taken  his  theology  from 
Orpheus  ;  and  it  is  evident  that  his  doftrine  concerning 
the  generation  of  the  gods  is  the  fame  with  that  taught 
in  certain  verfes*  ufually  attributed  to  Orpheus,  in  *  ^^_^,>,^„?^ 
wdiich  Love  and  Chaos  are  thus  brought  together.  P^c-  17.  e^. 
"  We  will  firft  fing  (fays  the  poet)  a  plcafant  and  de-^'^i''^' 
lightful  fong  conceding  the  ancient  Chaos,  how  the 
heavens,  earth,  and  leas,  were  formed  out  of  it ;  as  alfo 
concerning  that  all-wife  Love,  the  oldeft  and  felf-per- 
fedl  principle,  which  aftively  produced  all  thefe  things, 
feparating  one  from  another."  In  the  original  pafTage, 
Love  is  faid  not  only  to  be  ^'^v^>i7ir  of  much  luifdom  or 
fagacity,  and  therefore  a  real  intelligent  fubftance  ;  but 
alfo  to  be  ■^stT^vjaTOi  and  avloli\y<;  the  o/de/i  and  felj-per- 
fe£l,  and  therefore  a  being  of  fuperior  order  to  the 
other  divinities  who  were  generated  together  with  the 
elements  over  which  they  were  conceived  to  prefide. 

With  the  theology  of  Homer  our  "readers  of  all  dc- 
fcriptions  are  fo  well  acquainted,  that  we  need  not  fwell 
the  article  with  quotations,  to  prove  that  the  father  of 
epic  poetry  held  jfove  to  be  the  father  of  gods  and  men. 
But  the  dodtrine  of  the  poets  was  the  creed  of  the  vul- 
gar Greeks  and  Romans ;  and  therefore  we  may  con- 
x:ludc,  that  thofe  nations,  though  they  worftiipped  goA& 
and  lords  -innumerable,  admitted  but  one,  or  at  the 
moft  two(D),  felf-exiftent  principles ;  the  one  good  and 
the  other  evil.  It  does  not  indeed  appear,  that  in  the 
X  X  2  fyftem. 


(d)  Plutarch  is  commoirly  fuppofed,  and  wc  think  juftly  fuppofed,  to  have  been  a  believer  in  two  felf- 
exiftent  principles,  a  good  and  an  evil.  His  own  opinion,  whatever  it  was,  he  declares  (de  Iftde  et  Ofirlde ) 
to  have  been  moft  ancient  and  univerfal,  and  derived  from  theologers  and  lawgivers  by  poets  and  philofo- 
phers.  "  Though  the  firft  author  of  it  be  unknown,  yet  (fays  he)  it  hath  been  fo  finnly  believed  everv- 
ivhere,  that  traces  of  it  are  to  be  found  in  the  facrifices  and  myfterics  both  of  the  barbarians  and  the  Greeks, 
There  is  a  confufed  mixture  of  good  and  evil  in  every  thing,  and  nothing  is  produced  by  nature  pure.    Where  ■ 
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fyftem  of  vulgar  paganifm  the  fubordlnate  gods  were 
accountable  to  their-  chief  for  any  part  of  their  con- 
duft,  except  when .  they,  traufgreffcd  the  limits  of  the 
provinces  affigned  them.  Venus  might  eondudl  the 
hy  the  vul-  an-icurs  of  heaven  and  earth  in  whatever  rnafiner  fhe 
•par  l  onri-  pjeafed  ;  Minerva  might  communicate  or  with-hold 
dtred  as  -v^rlfdom  from  any  individual  witli  or  without  reafon  ; 
s.h\e  in  hi-  and  we  find,  that  in  hiomer's  battles  tne  gods  were 
own  i-ro-  permitted  to  feparate  into  parties,  'and  to  fupport  the 
viiicc  Greeks  or  Trojans. according  as  they  favoured  the  one 

or  the  other  nation.  Jove  indeed  fomttimes  called 
them  to  order  ;•  but  his  interference  was  thought  par- 
tial, and  an  inftancc  of  tyrannical  force  rather  than  of 
juft  authority.  The  vulgar  Greeks,  therefore,  although 
they  admitted  but,  one,  or  at  moft  two,  felf-exiftent 
principles,  did  not  confider  the  inferior  divinities  as  me- 
diators between  them  and  the  fuprenie,  but  as  gods  to 
whom  their  worihip  was  on  certain  occafions  to  be  ul- 
timately direfted. 

The  creed  of  the  philofophers  fecms  to  have  been 
different.     Such  of  them  as  were  theifts,  .and  believed 
in  the  adminiilration  of  Providence,  admitted  of  but  one 
God,  to  whom  worfl-iip  was  ultimately  due  ;  and  they 
adored  the  fubordinate  divinities  as  his  children  and  mi- 
nifters,  by  whom  the  courfe  of  Providence  was  carried 
on.     With-  refpeft  to  the  origin  of  thofe  divinities, 
*  Timaus.  Plato  is  very  explicit ;  where  he  tel's  us*,  that  "  when 
all  the  gods,  both  thofe  who  move  vifibly  round  the 
heavens,  and  thofe  who  appear  to  us  as  often  as  they 
pleafe,  were  generated,  that  God,  who  made  the  whole 
univerfe,  fpoke  to  them  after  this  manner :  Ye  gods  of 
gods,  of  whom  I  myfelf  am  father,  attend."  Cicero 
teaches  the  very  fame  doclrine  with  i'lato  concerning 
t  Tw/l-.    .   the  gods f;  and  Maximus  Tyrius,  who  feems  to  have 
^,tf!.  hh.  I.  underftood  the  genius  of  polytheifm  as  thoroughly  as 
'^'^  any  man,  g-ives  us  the  following  clear  account  of  that 

J\.:t.  iico-        'J  •       1  1         1  1-1    J-  * 

fyftem  as  received  by  the  philoiopners. 

"  I  will  now  more  plainly  declare  my  fenfelj;  by  this 
fimilitude  :  Imagine  a  great  and  powerful  kingdom  or 
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principahty,  in  which  all  agree  freely  and  with  one 
confent  to  direcl  their  aftions  according  to  the  will  and 
command  of  one  fupreme  king,  the  oldeft  and  the  beft  ; 
and  then  fuppofe  the  bounds  and  limits  of.  this  empire 
jiot  to  be  the  river  Halys,  nor  the  Hellefpont,  nor  the 


Meotian  lake,  nor  the  fliores  of  the  ocean  ;  but  heaven  Theogi 
above,  and  the  earth  beneath.  Here  then  let  that  great 
king  fit  immoveable,  prefcribing  to  all  his  fubje^ts  laws, 
in  the  obfervance  of  which  confift  their  fafety  and  hap- 
pinefs :  the  partakci*  of  his  empire'  being  many,  both 
vifible  and  invifible  gods ;  fome  of  which  that  are  near- 
eil,  and  immediately  attending  on  him,  are  in  the  high- 
eft  regal  dignity,  feaftmg  as  it  were  at  the  fame  table ; 
others  again  are  their  minifters  and  attendants  ;  and  a 
third  fort  are  inferior  to  them  both  :  and  thus  you  fee 
how  the  order  and  chain  of  this  goveAiment  defcends 
down  by  fteps  and  degrees  from  the  fupreme  God  to 
the  earth  and  men."  In  this  pafTage  we  have  a  plain 
acknovvledgment  of  one  fupreme  God,  the  fovereign  of 
the  univerfe,  and  of  three  inferior  orders  of  gods,  who 
were  his  minifters  in  the  government  of  ithe  world  ; 
and  it  is  worthy,  of  obfervation,  that  the  fame  writer 
calls  thefe  intelligences  9'"''?  tiwu  rraJa;  xai  f  i-^-oD^, gods ^  the 
Jons  and  friends .uf  God.  He  likewife  affirms,  that  all 
ranks  of  men,  and  all  nations  on  earth,  whether  barba- 
rous or  civilized,  held  the  fame  opinions  refpeiting  one 
fupreme  Numen  and  the  generation  of  the  other  gods. 

"  If  there  were  a  meeting  (fays  he*)  called  of  all* 
thefe  feveral  profeflions,  a  painter,  a  ftatiiary,  a  poet, 
and  a  philofopher,  and  all  of  them  were  required  to  de- 
clare their  fenfe  concerning  the  God;  do  you  think  that 
the  painter  would  fay  one  thing,  the  ftatuary  another, 
the  poet  a  third,  and  the  philofopher  a  fourth  ?  No  ; 
nor  the  Scythian  neither,  nor  the  Greek,  nor  the  Hy- 
perborean. In  other  things  we  find  men  fpeaking  veiy 
difcordantly,  all  men  as  it  were  differing  from  all.  But 
amidft  this  war,  contention,  and  difcord,  you  may  find 
everywhere,  throughout  the  whole  world,  one  uniform 
law  and  opinion,  that  there  is  one  God,  the  king 
AND  FATHER  OF  ALL,  and  many  gods,  the  sons  of 
God,  who  reign  with  God.  Thefe  things  both  the 
Greek  and  barbarian  affirm,  both  the  inhabitants  of  the 
continent  and  of  the  fea-coaft,  both  the  wife  and  the 
unwife." 

This  account  of  philofophical  polytheifm  receives  no  fiifli 
fmall  fupport  from  the  Aliatic  Refearclies  of  Sir  Wil-™'"^ 
liam  Jones.    "  It  muft  always  be  remembered  (fays 
that  accoinpllfhed  fcholar),  that  the  learned  Indians,  as 
they  are  inftrufted  by  their  own  books,  acknowledge 

only 


fore  it  is  not  one  only  difpenfer  of  things,  who,  as  it  were,  out  of  feveral  veffels  diftributeth  thefe  feveral 
liquors  of  good 'and  evil,  mingling  tliem  together,  and  dafhing  them  as  he  pleafes  ;  but  there  are  two  diftinft 
and  contrary  powers  or  principles  in  the  world,  one  of  them  always  leading,  as  it  were,  to  the  right  hand, 
biit  the  other  tugging  the  contrary  way.  For  if  nothing  can  be  made  without  a  caufe,  and  that  which  is 
good  cannot  be  the  caufe  of  evil,  there  muft  needs  be  a  diilintl  principle  in  nature  for  the  production  of 
evil  as  well  as  good." 

That  this  is  palpable  manicheifm  (fee  Manicheism),  appears  to  us-ib  very  evident,  as  to  admit  of  no 
debate.  It  appeared  in  the  fame  light  to  the  learned  Cudworth  ;  but  that  author  labours  to  prove  that  Plu- 
tarch miftook  the  fenfe  of  Pythagoras,  Empedocles,  Heraclitus,  Anaxagoras,  and  Plato,  when  he  attributed 
to  them  the  fame  opinions  which  were  held  by  himfelf.  Mofheim,  on  the  other  hand,  has  put  it  beyond 
a  doubt,  that  v»'hatever  was  Plutarch's  behef  refpefting  the  origin  of  evil  and  the  cxiftence  of  two  indepen- 
dent principles,  it  was  taken  implicitly  from  the  WTitings  of  Plato.  But  the  pious  chancellor  of  Goitinnen,  actu- 
ated by  the  fame  motives'  with  Cudworth,  willies  to  peifuade  his  readers,  that  by  Plato  and  Plutarch  nothing 
ceil'''  was  underftood  by  tlicir  evil  piiiciple  but  only  that  tendt-ney  to  confufion,  which  was  tlien  deemed  infepar- 
ablc  from  matter.  But  that  fomething  more  was  meant  feems  undeniable  ;  for  immediately  after  the  words 
which  we  have  quoted,  Plutarch  proceeds  to  affirm  that  the  wifeft  men  declare  ^'O^'  n^cci  iv,  v.a.ourif,  avhhx^o-j^^  that 
thtre  are  tivri  g'.ds.-  as  ii  notn  of  cont'-ary  trades  nr  crofts,  of  which  one  is  the  author  of  all  good  and  the  Other  of 
all  evil.    See  Mojhelm.  ed.  Cudivorth.  Syjim.  Inlelldl.  lib.  i.  cap.  4.  13. 
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only  one  fupreme  Being,  whom  they  call  Brahme,  or 
THE  GREAT  ONE,  in  the  neutei'  gender.  They  beheve 
his  effence  to  be  Infinitely  removed  from  the  compre- 
henfion  of  any  mind  but  his  own  ;  and  they  fuppofe 
him  to  manifeft  his  power  by  the  operation  of  his  di- 
vine fpirit,  whom  they  name  Vis  hnou  the  persuader,  and 
Ne'ra'yan  or  moving  on  the  luaters,  both  in  the  mafcu- 
line  gender  ;  whence  he  is  often  denominated  the  /fz/i 
malf.  When  they  confider  the  divine  power  as  exerted  in 
creating  or  giving  exiftence  to  that  which  exifted  not  be- 
fore, they  call  the  deity  Brahma';  when  they  view 
him  in  the  light  of  dejlroyer,  or  rather  thoii^rer  of  forms, 
they  give  him  a  thoufand  names,  of  which  Siva,  Is- 
wara,  and  Maha.deva,  are  the  moil  common;  and 
when  they  confider  him  as  the  preferver  of  created 
things,  they  give  him  the  name  of  Vishnou.-  As  the 
foul  of  the  world,  or  the  pervading  mimi,  fo  finely  de- 
fcribed  by  Virgil,  we  fee  Jove  reprefented  by  feveral 
Roman  poets  ;  and  with  great  fublimity  by  Lucan  in 
the  well  known  fpeech  of  Cato  concerning  the  Ammo- 
nian  oracle.  '  Jupiter  is  wherever  we  look,  wherever  we 
move.'  This  is  precifely  the  Indian  idea  of  Vishnou: 
for  fince  the  power  of  preferving  created  things  by  a 
fuperlntending  providence  belongs  eminently  to  the  god- 
head, they  hold  that  power  to  exill  tranfcendantly  in 
the  preferring  member  of  the  triad,  whom  they  fup- 
pofs  to  be  everywhere  always,  not  in  fubllance, 
but  in  fpirit  and  icnergy."  This  fupreme  god  Brah- 
me, in  his  triple  form,  is  the  only  felfexifl;ent  divinity 
acknowledged  by  t-lie  philofophioal  Hindoos.  The 
other  divinities  G'Enesa,  Indra,  Cuvera,  &c.  are 
all  looked  upon  either  as  his  creatures  or  his  children  ; 
and  of  courfe  are  worfhipped  only  with  inferior  adora- 
tion. 

It  was  upon  this  principle  of  the  generation  of  the 
gods,  and  of  their  afting  as  minifters  to  the  fupreme 
Numen,  that  all  the  philofophers  of  Greece,  who  wei-e 
not  atheills,  worfhipped  many  divinities,  though  they 
either  openly  condemned  or  fecretly  defpifed  the  tradi- 
tions of  the  poets'*refpe£ting  the  amours  and  vlUanies 
of  Jupiter,  Venus,  Mercury,  and  the  reft  of  the  tribe. 
It  was  the  fame  principle  fincerely  admitted,  and  not 
an  I)l-tinied  jeft,  as  has  been  abfurdly  fuppofed,  that 
made  Socrates,  after  he  had  fwallowed  the  poifon,  re- 
queft  his  friend  to  offer  a  votive  cock  for  him  to  Ef- 
culaplus. 

But  a  iheogony  was  not  peculiar  to  the  Greeks,  Ro- 
mans, and  the  Hindoos  ;  it  made  part  of  eveiy  fyflem 
of  polythelfm.  Even  the  Egyptians  themfelves,  the 
grofTeft  of  all  Idolaters,  believed  In  one  felf-exifting  God, 
from  whom  all  their  other  divinities  defcended  by  gene- 
ration. This  appears  probable  from  the  writings  of  Ho- 
rus  Apollo,  Jamblicus,  Porphyry,  and  many  other  an- 
cient authors;  but  if  the  Infcriptlon  on  the  gates  of  the 
temple  of  Neith  in  Sais,  as  vs;e  .have  it  from  Plutarch 
and  Proclus,  be  genuine.  It  will  adnilt  of  no  di)ubt. 
This  famous  Infcriptlon,  according  to  the  lalt  of  thefe 
writers,  was  to  this  purpofe:  "  I  am  whatever  is,  what- 


ever fliall  be,  arid  whatever  hath  been.  My  veil  no  Theogony 
man  hath  removed.  The  ofTspring  which  I  brought  — v""^ 
forth  was  the  fun  (e)" 

The  Perfian  inagl,  as  we  have  feen,  .believed  in  two 
felf-exiftent  principles,  a  good  and  an  evil  :  but  if  Dio- 
genes Laertius  deferves  to  be  credited,  they  held  that 
lire,  earth,  and  water,  which  they  called  gods,  were  ge- 
nerated-of  thefe  two.  It  was  obferved  in  the  begin- 
ning of  this  article,  that  the  firfl  object  of  Idolatrous 
worlhip  was  probably  the  fun,  and  that  this  fpecies  of 
idolatry  took  its  rife  in  Chaldea  or'Perfia.  But  when 
It  became  the  pra£llce  of  eaftern  monarchs  toi  conceal 
themfelves  wholly  from  their  people,  the  ctifbom,  as 
implying  dignity,  was  fuppofed  to  prevail  as  well,  in 
heaven  as  on  earth  ;  and  Zoroaller,  the  reformer  of 
the  Perfian  theology,  taught*,  that  "  Onnazd  was  as  *  Pldanh, 
far  reinoved  from  the  fun  as  the  fun  Is  removed  from  the"/''  U"^^  ''^ 
earth."  According  to  this  modification  of  maglanifm, 
the  fun  was  one  of  the  generated  gods,  and  held  the 
office  of  prime  minifter  or  vicegerent  to  the  invlfible 
fountain  of  light  and  good.  Still,  however,^  a  felf-ex' 
Iflent  principle  of  evil  was  admitted;  but  though  he 
coidd  not  be  deftroyed  or  annihilated  by  any  power,  it 
was  believed  that  he  would  at  laft  be  completely  van- 
qulfhed  by  Ormuzd  and  his  minlflers,  and  rendered 
thenceforward  incapable  of  producing  any  mif^hlcf. 

From  this  fhort  view  of  polythelfm,  as  we  find  It  de- 
lineated by  the  bell  writers  of  antiqijity,  we  tliink  our-  • 
felvcs  warranted  ,to  conclude,  that  the  whole  pagan 
world  believed  In  but  one,  or  at  moft  z-zfo,  selt -kxis r- 
ent  gods,  from  whom  they  conceived  all  the  other 
divinities  to  have  defcended  In  a  manner  analoo-ous  to 
human  generation.    It  appears,  however,  that  the  vul- 
gar pagans  confidered  each  divinity  as  fupreme  and  un- 
accountable within  his  own  province,  and  therefore  In- 
titled  to  worfhip,  which  rafted  ultimately  in  himi'clf. 
The  philofophers,  on  the  other  hand, :  feem  to  have  Vulgar  po- 
viewed  the  Inferior  gods  as  accountable  for  every  part  b't'ieifls  / 
of  their  conduft  to  him  who  was  their ,  fire  and  fovo-''^^,'j'^"^' 
reign,  and  to  have  paid  to  them  only  that  inferior  kind?|-^'g  p}^;"^ 
of  devotion  which  the  church  of  Rome  pays  to  departed  fophers. 
faints.     The  vulgar  pagans  were  •  funk  In  the  groffeft 
igiiorance,  from  which  llatefmen,  priells,  and  poets,  ex- 
erted their  utmoft  influence  to  keep  them  from  emer- 
ging ;  for  It  was  a  maxim  wliicli,    however  abfurd, 
was  univerfally  received,  that  "  there  were  many  things 
true  In, religion.*,  which  it  was  not  convenient  for  the 
vulgar  to  know  ;  and  fome  things  which,  though  fal-fe, 
it  was  yet  expedient  that  they  fliould  believe."  The^ 
polythelfm  and  Idolatry  of  the  vulgar,  therefore,  was 
their  misfortune  rather  than  their  fault.     But  tiie 
philofophers  were  wholly   "  without  excufe  *  ;  be- «  Ri^ 
caufe  that  when  they  knew  God,  they  glorified  hiraJ  ^^, 
not" as  God,  neither  were  thankful,  but  became  vain  in 
their  Imaginations,  and  their  foolilh  heart  was  darken- 
ed.   ProfefTing  themfelves  wife,  they  became  fools,  and 
worflilpped  and  ferved  the  creature  more  tlian  the  Cre- 
ator, who  is  God  bleficd  for  ever." 

POLY- 


than 


V.irio 

\  L'gtiii.  de 
'Civ.  Dei, 


(e)  Tot  ov'a,  xKi  TC  iTou;\"i,  ycti  t«  ■]  ly-^v^ret .  fyj  f/.-ii.     Tcv  !u.r)v  ■^/iravx  r.vhi;  artx.-'^v-i-'.'-    'Ov  sya  y.x^-rc.rj  rr-xov,  nKioc  !vcv;h. 

The  antiquity  of  this  infcriptlon  Is  admitted  by  Cudworth,  denied  by  Moilielm,  and  doubted  by  Jablonflcl. 
The  reader  who  wHhes  to  know  their  arguments  may  confult  Mofiieim's  edition  of  the  InteiUdual  byjiem,  and 
Jablonflcl's  Fanihton  jE^yptiorum.  '  ^  I 
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Polytri-  POLYTRICHUM,  in  botany  5  A  genus  of  the  or-  ground,  about  two  yards  fquare,  or  of  the  fixe  of  a  I*  >lyxT.;'i» 
.iMi.  n^iifci,  belonging  to  the  cryptogamia  clafs  of  common  blanket ;  then  beginning  at  one  corner,  they  ,  " 
"  plants.  The:  anthera  >j  operculated,  and  placed  upon  gently  fever  the  turf  from  the  ground,  and  as  the  roots  ^  ' 
a  veiy  fmall  apophyfis  or  articulation  ;  the  c»!yptra  vil-  of  the  mofs  are  clofely  interwoven  and  matted  toge- 
lous  ;  the  ilar  of  the  female  is  ou  a  diftinft  individual,  ther,  they  by  degrees  ilrip  off  the  whole  circumfcribed 
There  are  three  fpecles ;  the  moft  remarkable  of  which  turf  in  one  entire  piece;  afterwards  they  mark  and 
is  the  commune,  or  great  golden  maiden-hair,  fre-  draw  up  another  piece,  exaftly  correfpondiug  with  the 
quently  to  be  met  with  in  the  bogs  and  wet  places  firft  ;  then,  fhaking  them  both  with  their  hands,  they 
of  this  counti-y.  It  grows  in  patches,  the  llalks  ereft,  lay  one  upon  the  ground,  with  the  mofs  uppermoit, 
generally  hngle  and  unbi-anched,  from  three  inches  to  inilead  of  a  matrafs,  and  the  other  over  it,  with  the 
a  foot,  or  even  a  yard  high.  The  leaves  are  nume-  mofs  downward*,  inftead  of  a  rug  ;  and  between  them 
rous,  iliff,  lanceolate,  acute,  growing  round  the  ilalk  both  take  a  comfortable  nap,  free  from  fleas  and  bugs, 
without  order,  and,  if  viewed  with  a  microfcope,  ap-  and  without  fear  of  contagious  diftempers.  It  is  pro- 
pear  to  have  their  edges  finely  ferrated.  They  are  of  bable  they  might  take  the  hint  of  making  fuch  a  bed 
a  bright  green  when  young  and  frelh,  but  reddifli  when  from  the  bear,  a  cohabitant  of  their  country,  which 
dried  or  in  decay  :  the  filaments,  or  peduncles,  are  of  a  prepares  his  winter-quarters  with  a  large  colledlion  of 
fliining  red,  or  orange  colour, -from  two  to  four  inches  this  fame  mofs.  See  Musci,  p.  473.  and  Plate 
long,  arifing  fingly  from  the  top  of  the  ftalks,  and  fur-  CCCXXT. 

rounded  at  their  bafe  with  a  cylindrical  tubular  vagi-  POLYX^NUS,  or  Poly-enus.   See  PoLYi^:NUS. 

na,  or  perichsetium.    The  anthera,  or  capfule,  is  qua-  POLYXO,  a  priellefs  of  Apollo's  temple  in  Lem- 

drangular,  green  at  firft,  afterwards  yellovir,  and  red  nos.    She  was  Hk^wife  nurfe  to  queen  Hypfipyle.  It 

when  ripe,  having  an  annular  pedeital,  or  apophyfis,  at  was  by  her  advice  that  the  Lemnian  women  murdered 

its  bafe.  The  operculum  is  flat,  with  a  projecting  point    all  their  hufbands.  There  was  another  Polyxo,  a 

in  the  centre  ;  and  underneath  is  a  whitifh  circular  native  of  Argos,  wha  married  TIepolemus  fon  of  Her- 

niembrane,  placed  in  the  middle  of  the  capfule's  ori-  cules.    She  followed  him  to  Rhodes  after  the  murder 

fice,  and  fuftained  there  by  numerous  arched  threads,  of  his  uncle  Licymnius  ;  and  when  he  departed  for  the 

or  cilia,  connedled  by  one  end  to  the  circumference  of  Trojan  war  with  the  reft  of  the  Greek  princes,  flie  be- 

this  membrane,  and  by  the  other  faftened  to  the  ring  came  the  fole  miftrefs  of  the  kingdom.   After  the  Tro- 

of  the  anthera.    The  pollen,  or,  as  others  term  it,  the  jan  war,  Helen  fled  from  Peloponnefus  to  Rhodes, 

feed,  is  freed  from  the  anthera  or  capfule  through  the  where  Polyxo  reigned.    Polyxo  detained  her ;  and  to 

fpace  between  the  cilia.    The  calyptra  is  twofold,  an  punifl-i  her  as  being  the  caufe  of  a  war  in  which  Tlepo- 

intcrnal  and  external  one  ;  both  which  at  firft  entirely  lemus  had  perifhed,  fhe  ordered  her  to  be  hanged  on  a 

cover  and  hang  over  the  anthera.    The  internal  one  is  tree  by  her  female  fervants,  difguifed  in  the  habit  of 

conical,  membranaceous,  and  fmooth  ;  the  external  one  Furies. 

is  compofed  only  of  tawny  hairs,  connected  into  a  fort  POMACES,  [pomum  "an  apple,")  the  name  of 

of  mat,  lacerated  at  the  bafe,  and  ferving  like  a  roof  the  36th  order  in  Linnasus's  Fragments  of  a  Natural 

of  thatch  to  defend  the  other.    Befides  the  ftalks  be-  Method,  the  genera  of  which  have  a  pulpy  efculent  fruit 

fore  defcribed,  there  are  commonly  fome  others  near  at  of  the  apple,  berry,  and  cherry  kind.    See  Botany, 

hand,  which  are  deftitute  both  of  filaments  and  cap-  Seft.  vi.  p.  465. 

fules,  but  are  terminated  with  a  kind  of  rofaceous  cup,  POMATUM,  an  unguent  generally  ufed  in  drefling 

either  of  a  bright  red  or  yellowifli  colour,  compofed  of  the  hair.    It  is  alfo  ufed  a9  a  medicine.    See  Phar- 

leaves  of  different  fizes,  the  outermoft  broad,  the  in-  macy,  n°  636,  Sec. 

nermoft  lanceolate,  growing  gradually  more  and  more  POMEGRANATE.    See  rUNICA. 

fine  and  {lender  to  the  centre.  This  cup  is  looked  upon  POME  RANI  A,  a  province  of  Germany,  in  the 

by  Linnaus  as  the  female  flower  of  this  nvofs  ;  but  circle  of  Upper  Saxony,  with  the  title  of  a  duchy.  It 

Haller  is  of  opinion,  that  it  is  only  the  gem  or  origin  of  is  bounded  on  the  north  by  the  Baltic  Sea,  on  the  eait 

a  new  ftalk,  which  frequently  rifes  from  its  centre,  and  by  Pruflia  and  Poland,  on  the  fouth  by  the  marquifate 

this  again  becomes  fometimes  prohferous.    There  are  of  Brandenburg,  and  on  the  weft  by  the  duciiy  of 

two  varieties  of  this  mofs  :  the  firft  has  much  fliorter  Mecklenburg  ;  and  is  about  250  miles  in  length,  and 

llalks  than  the  preceding,  and  often  branched  ;  the  iu  fome  places  75  miles  and  in  others  50  in  breadth, 

leaves  ttiffer,  ereft,  and  more  crowded  ;  in  other  re-  It  is  watered  by  feveral  rivers,  the  moft  confiderable  of 

fpefts  the  fame.    The  other  has  a  ftalk  fcarcely  more  v/hich  are  the  Oder,  the  Pene,  the  Rega,  the  Perfant, 

than  half  an  inch  high,  terminated  with  a  duller  of  H-  the  Wipper,  the  Stolp,  the  Lupo,  and  the  Lobo.  The 

near,  ercft,  rigid  leaves,  for  the  moft  part  entire  on' the  air  is  cold  ;  but  the  foil  abounds  in  paftures,  and  pro- 

cdc^es,  and  tipped  each  with  a  white  hair.    The  fila-  duces  corn,  of  which  a  great  deal  is  exported.    It  is  a 

nient  is  about  an  inch  high,  and  the  capfule  quadrangular,  flat  countiy ;  containing  many  lakes,  woods,  and  fo* 

The  female  flower,  or  gem,  is  of  a  bright  red  colour.  refts,  and  has  feveral  good  harbours.    It  is  divided  into 

I'he  firft  kind,  when  it  grows  long  enough  for  the  the  Hither  and  Farther  Pomerania,  and  the  territories 

purpofe,  is  fometimes  ufed  in  England  and  Holland  to  of  the  kings  of  Sweden  and  Pruffia  in  this  duchy  are 

make  brooms  or  bruflies.    Of  the  female  fort  the  Lap-  divided  by  the  river  Pene. 

landers,  when  obliged  to  fieep  in  defert  places,  fre-  POMET  (Peter),  an  able  druggift  at  Paris,  wag 

quently  make  a  fpeedy  and  convenient  bed.     Their  l>orn  in  1658.    He  colle£led  at  a  great  expence  from 

.  manner  of  doing  it  is  curious :  Where  this  mofs  grows  all  countries  drugs  of  every  kind,  and  rendered  himfelf 

thick  together,  they  murk  out,  with  a  ka-ife,  a  piece  of  celebrated  by  his  book  entitled  Hlftoire  Generate  des 

Drogues^ 
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Drogue*t  which  is  the  moft  complete  book  on  the  kib- 
je£l  that  has  yet  been  printed.  He  gave  d«monftra- 
tions  with  refpeft  to  liis  drugs  in  the  king's  garden, 
and  a  catalogue  of  all  the  drugs  contained  in  his  work, 
with  a  lifl  of  all  the  rarities  of  his  cabinet,  which  he 
propofed  to  publifh  by  fubfoription  ;  but  was  prevented 
by  his  death,  which  happened  in  1699,  upon  the  verj'- 
day  when  the  patent  for  a  penfion  granted  him  by 
I^ouis  XIV,  was  made  out. 

POMFRET  (John),  an  Englilh  poet,  fon  of  the 
reftor  of  Luton  in  BedfordlTiire,  was  born  in  1667, 
and  educated  at  Cambridge  ;  after  which  he  took  or- 
ders, and  was  prefented  to  the  living  of  Maiden  in 
Bedford{hire.  About  1703  he  went  to  I-,ondon  for 
inftitution  to  a  larger  and  very  confiderable  living  ;  but 
was  (lopped  fome  time  by  Compton,  t  hen  bifhop  of  Lon- 
don, on  account  of  thefe  four  lines  of  his  poem,  entitled 
the  Choice  : , 
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"  And  as  I  near  approarh'd  the  verge  of  life, 
Some  kind  relation  (for  I'd  have  no  wife) 
Should  take  upon  him  all  my  wordly  care, 
While  I  did  for  a  better  Hate  prepare." 

The  parenthefes  in  thefe  lines  were  fo  malicioufly  rcpre- 
fented,  that  the  good  bifhop  was  made  to  believe 
that  Pomfret  preferred  a  miftrefs  to  a  wife.  But  he 
was  foon  convinced  that  this  reprefentation  was  the 
mere  effedt  of  malice,  as  Pomfret  at  that  time  was  ac- 
tually married.  The  oppofition,  however,  which  his 
flanderers  had  made  to  him  had  its  efFeft  ;  for,  be- 
ing by  this  obliged  to  ftay  in  London  longer  than  he 
intended,  he  catched  the  fmallpox,  and  died  of  it, 
aged  35, 

He  publifiied  a  volume  of  his  poems  in  1 699,  with  a 
vety  mcdeft  and  fenfible  preface.  Two  pieces  of  his 
were  publifhed  after  his  death  by  his  friend  Philalethes  ; 
one  intitled  Reafon,  and  written  in  1700,  when  the 
i^Tputes  about  the  Trinity  ran  high  ;  the  other  Dies 
No-vlfima,  or  the  Laft.  Epiphany,"  a  Pindaric  ode. 
His  vci-fiEcalion  is  not  unmufical  ;  but  there  is  not  the 
force  in  his  v/riting'i  which  is  neceffaiy  to  conftitute 
a  poet.  A  dilTenting  teacher  of  his  name,  and  ^vho 
publifhed  fome  rhimes  upon  fpiritual  fubjefts,  occa- 
iiuiieJ  ianaticifm  to  be  imputed  to  him  ;  but  his  friend 
Philalethes  has  juAIy  cleared  him  from  the  imputation. 
Pomfret  had  a  very  ftrong  mixture  of  devotion  in  him, 
but  no  fanaticifm. 

"  The  Choice  (fay»Dr  Johnfon)  exhibits  a  fyftem 
»f  life  adapted  to  common  notions,  and  equal  to  com- 
mon expeSatlons  >  fuch  a  ftate  as  aifords  plenty  and 
tranquillity,  without  exclufion  of  intelleftual  pleafures. 
Perhaps  no  conipofition  in  our  language  has  been  of- 
tener  perufed  than  Pomfret's  Choice.  In  his  other 
poems  there  is  an  eafy  volubility  ;  the  pleafure  of  fmooth 
metre  is  afforded  to  the  ear,  and  the  mind  is  not  op- 
preffed  with  ponderous,  or  intangled  with  intricate,  fen- 
timent.  He  pleafes  many;  and  he  who  pleafes  many 
mufl  have  merit." 

POMME  ,  or  Pommette',  in  heraldry,  is  a  crofs 
with  one  or  more  balls  or  knobs  at  each  of  the  ends. 

POMMEL,  or  Pommel,  in  the  manege,  a  piece 
sf  brafs  or  other  matter  at  the  top.  and  in  the  middle 
of  the  faddle-bow. 
POMMERCULLIA^in  botany  :  A  gcuus  of  the 


Pompeii. 


monogynia  order,  belonging  to  the  triandria  clafs  of  PonKcriutn. 
plants ;  and  in  the  natural  method  ranking  under  the 
4th  order,  Gramma,  The  calyx  is  bivalved,  and  fha- 
ped  like  a  top  ;  the  valvula  quadrifid,  and  bearded  on 
the  back.  The  corolla  has  two  unequal  valves;  the 
filaments  three,  with  long  pointed  antherse  ;  the  ftyle 
fimpie.  The  whole  flower  forms  itfelf  into  a  {harp 
point,  and  the  corolla  ferves  as  a  covering  to  the  feed 
which  is  long,  clear,  and  fmooth.  There  is  only  one 
fpecies,viz.  the  Diantholdes. 

P0MG2RIUM,  in  Roman  antiquity,^  was,  accord- 
ing to  Livy,  that  fpace  of  ground,  both  within  and 
without  the  walls,  which  the  augurs,  at  the  firft  build- 
ing of  cities,  folemnly  confecrated,  and  on  which  no 
edifices  were  allowed  to  be  raifed.  Plutarch  gives  this 
account  of  the  ceremony  of  drawing  the  pomcerium  : 
"^They  dug  a  trench,  and  threw  into  it  the  firll-fruits 
of  all  things,  cither  good  by  ciiftom,  or  necefTaiy  by  na- 
ture ;  and  every  man  taking  a  fmallturf  of  earth  of  the 
country  from  whence  he  came,  they  call  them  in  pro- 
mi  fcuouHy.  Then  making  this  trench  their  centre^ 
they  defcribed  tlie  city  in  a  circle  round  it.  A/tcr  thiv 
the  founder  yoking  a  bull  and  a  cow  together,  pioun-h' 
etl  a  deep'fun-ow,  Avith  a  brazen  ploughfnare,  round 
the  bounds.  The  attendants  took  care  that  all  the  clods 
fell  inwards,  e.  toward  the  city.  This  furrow  they 
called  pomxrium,  and  built  the  wall  upon  it."  — Plu- 
tarch, in  this  account,  is  to  be  underftood  as  fpeakine: 
of  Rome.  ^ 
^  PoMOERivM  Proferre,  fignifies  to  extend  or  enlarge  a- 
city,  which  could  not  be  done  by  any,  but  thofe  who 
had  taken  away  fome  part  of  an  enemy's  country  in 
war.  But  this  quaHfication  was  fometimes  difpenfed 
with.  Pommrium  is  quoji  pone  mania,  "  behind  the 
walle." 

POMONA,  in  fabulous  hiiiory,  the  tutelar  deity  of 
orchards  and  fruit-trees.    See  Vertumnus. 
^  POMPEII  (anc.  geog.),  a  town  of  Campania  near 
llerculaueum,  aad  delhroyed  along  with  it  by  the  great 
eruption  of  Vefuvius  in  the  time  of  Titus,    See  Her- 
cuLANEUM.    It  is  about  15  miles  from  Naples,  and 
fix  or  fevcn  from  Povtici— So  much  has  beeu  faid  and 
written  on  the  difcovery  of  this  place,  as  makes  it  un- 
ncceffary  for  us  to  fay  much  :  we  fhall  therefore  only 
give  a  Ihort  extraft  on  the  fubject  from  an  anonymous 
work  lately  pubhfhed,  apparently  of  confiderable  merit. 
"  On  entering  the  city  (fays  our  author  ||),  the  firit  (l  c.-^^.^.- 
objedt  IS  a  pretty  fquare,  with  arcades^  after  the  pre-  i''~Je  SieUh 
fent  manner  of  Italy.    I'his  was,  as  it  is  imagined,  the  "fE-n^^nd 
quarter  of  the  foldlers  ;  numbers  of  military  weapons 
being  found  here.  ^ 

A  narrow,  but  longltreet,  with  feveral  Hiops  on  each  iV.//»V>^/ 
fide,  is  now  perfedUy  cleanfed  from  its  rubbifli,  and  in  ^'^'vantj^ss^ 
good  prefervation.  Each  houfe  has  a  court.  In  fome 
of  them  are  paintings  al  frefco,  principally  in  chiaro- 
fcuro  ;  and  their  colours  not  in  the  leaft  injured  by  time. 
The  few  colours  which  the  ancients  knew  were  extraft- 
ed  only  from  minerals  ^and  this,  may  be  a  fufiicient  rea- 
fon for  their  freflinefs.  The  ftreet  is  paved  with  irre- 
gular Hones  of  a  foot  and  half  or  two  feet  long,  like 
the  Appian  way.  ^ 

"  In  difcovering  this  city,  it  was  at  firft'  doubted 
whether  it  were  aftually  Pompeii :  but  the  name  in- 
fcrib«d  over  the  gateway  put  it  beyond  all  doubt.  TR« 
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Pompey  flccktdns  found  were  innumerable,  It  is  faid  that  many- 
had  fpades  in  their  hands,  endeavouring,  probably  at 
firft,  to  clear  away  the  torrent  of  allies  with  which  they 
>vere  deluged.  Indeed  the  fatisfa£b'ou  which  is  felt  at 
the  v^ew  of  ancient  habitations,  is  much  allayed  by  ine- 
vitable refleftions  on  this  frightful  fcene  of  defolatioil, 
though  at  the  dillance  of  fo  many  centuries. 

"  An  ancient  villa  is  alfo  feen  entire  at  a  little  di- 
ilance  from  Pompeii.  The  houfe  is  really  elegant  and 
fpacious,  but  only  two  ftories  high.  The  pavement  of 
the  cliambers  is  compofed  of  telTelated  marble,  and, 
when  poliOied,  dlfplays  the  defign  perfeftly  w^ell. — 
There  is  fome  at  the  mufeum  of  Portici  brought  from 
this  place^  which  the  eye  would  really  miftake  for  paint- 
ing. Under  the.  houfe  is  a.  fine  triangular  cellar,  of 
which  each  part  is  1 00  feet  long,  well  filled  with  am- 
phorae. The  flicletons  of  29  perfons  were  found  here, 
iuppofed  to  have  fled  to  it  for  fafety.  Each  houfe  is 
filled  with  aftes  :  they  have  almoft  penetrated  through 
.every  crevice  ;  and  it  is  incredible  how  fuch  a  volume  of 
them  could  have  been  thrown  out  by  Vefuvius  with  fuf- 
ficient  force  to  have  reached  fo  far."  See  Swinburne's 
T ravels  'in  the  Two  Sicilies,  vol.  2.  p.  98,  &c.  ;  Lady 
Miller's  Letters,  or  De  La  Lande  ;  Captain  Suther- 
land's Tour  up  the  Straits,  from  Gibraltar  to  Conjlanti- 
nople,  ^.  75.  &c.  ;  Dr  Smith's  Sketch  of  a  Tour  on  the 
Continent,  lu  1786  and  1787,  vol.  2.  p.  118,  &c.  ; 
and  Watkins's  Tour  through  Swifferland,  Italy,  &c. 

POMPEY  the  Great,  (Cneius  Pompeius  Mag- 
luis),  the  renowned  rival  of  JuHus  Ccefar.  Being  de- 
feated by  him  at  the  battle  of  Pharfaha,  owing  to  the 
defeftion  of  his  cavalry,  he  fled  to  Egypt  by  fea,  where 
he  was  bafely  aflaffinated  by  order  of  Theodotus, 
prime  minifter  to  Ptolemy  the  Youiiger,  then  a  minor, 
■See  J?ow^.  48  B.  C  *. 

POMPEYS  (Cneius  and  Sextus),  his  fons,  com- 
manded a  powerful  army  when  they  loll  their  illuftrious 
father.  JuHus  Casfar  purfued  them  into  Spain,  and  de- 
feated them  at  tlie,  battle  of  Munda,  in  which  Cneius 
was  flain,  45  B.  C.  Sextus  made  himfelf  mafter  of 
Sicily  ;  but  being  defeated  in  the  celebrated  naval  en- 
gagement at  AAium  by  Auguftus  and  Lepidus,  he 
fled  to  Afia  with  only  7  fliips,  the  remains  of  his  fleet, 
which  confilled  of  more  than  350  ;  and  from  thence, 
unable  to  continue  the  war,  he  was  obliged  to  retire 
to  Lefbos,  where  renewing^the  war  by  raifing  an  army, 
and  feizing  on  fome  confiderable  cities,  Marcus  Titius, 
in  the  interefl:  of  Marc  Antony,  gave  him  battle,  de- 
feated him,  took  him  prifoner,  and  bafely  put  him  to 
death,  35  B.  C.    See  Rome.  .  . 

FoMPErh-Pillar.    See  Alexandria,  p.  393. 
POMPILUS,  in  ichthyology,  a  fpecles  of  Cory- 

PHOENA. 

POMPONATIUS  (Peter),  an  eminent  Italian  phi- 
lofopher,was  born  at  Mantua  in  1462.  He  was  of  fofmall 
a  ftature,  that  he  was  little  better  than  a  dwarf;  yet  he 
polTelfed  an  exalted  genius',  and  was  confidered  as  one  of 
the  great  eft  philofopliers  of  the  age  in  which  he  lived.  He 
taught  phllofophy,  firft  at  Padua  and  afterwards  at  Bo- 
logna, with  the  higheft  reputation.  He  had  frequent  dlf- 
putatlons  with  the  celebrated  Achinipl,  whofe  puzzling 
obje£lIons  would  have  confounded  him,  had  it  not  been 
for  his  fliill  in  parrying  them  by  fome  joke.  His  book 
J)e  Lnmortalitate  Antmts,  pubhflied  in  15 16,  made  a 
great  noife.    He  maintained^  that  the  immortahty  of 
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the  foul  could  not  be  proved  hj  philofophical  feafons  ;  Pompor 
but  folemnly  declared  his  belief  of  it  as  an  article  of 
faith.    This  precaution  did  not,  however,  fave  him  ;  ^ 
many  adverfaries  rofe   up  agalnft  him,^  who  did  not 
fcruple  to  treat  him  as  an  atheift ;  and  the  monks  pro- 
cured his,  book,  although  he  wrote  feveral  apologies  for 
it,  to  be  burnt  at  Venice.    His  book  upon  Incanta- 
tions was  alfo  thought  very  dangerous.    He  fliows  in 
it,  that  he  believed  nothing  of  magic  and  forcery^ ;  and 
he  lays  a  prodigious  ftrefs  on  occult  virtues  in  certain 
men,  by  which  they  produced  miraculous  effefts.  Pie 
gives  a  great  many  examples  of  this ;  but  his  adverfaries 
do  not  admit  them  to  be.  true,  or  free  from  magic- — 
Paul  Jovlus  fays,  that  he  died  in  1525,  in  his  grand 
climafteric.   He  was  three  times  married  ;  and  had  but 
one  daughter,  to  whom  he  left  a  large  fum  of  money. 
He  ufed  to  apply  himfelf  to  the  folution  of  difficulties 
fo  very  intenfely,  that  he  frequently  forgot  to* eat, 
drink,  fleep,  and  perform  the  ordinary  fundllon?  of  na- 
ture :  nay,  it  made  him  ajmoft  diftrafted,  and  a  laugh- 
ing-ftock  to  every  one,  as  he  himfelf  tells  us. 
POMPONIUS  MELA.    See  Mela. 
POMUM,  an  Apple  ;  a  fpecles  of  feed-veflel,  com- 
pofed  of  a  fucculent  flefhy  pulp  ;  in  the  middle  of  whicli 
is  generally  found  a  membranous  capfule,  with  a  num- 
ber of  cells,  or  cavities,  for  containing  the  feeds.  Seed- 
veffels  of  this  kind  have  no  external  opening  or  valve. 
At  the  end  oppofite  to  the  foot-ftalk  is  frequently  a 
fmall  cavity,  called  by  the  gardenei-s  the  eye  of  the  fruit, 
and  by  botanifts  umbilicus,  the  *'  navel,"  from  Its^fan- 
cled  refemblance  to  the  navel  In  animals.    Gourd,  cu- 
cumber, melon,  pomegranate,  pear,  and  apple,  furnifli 
inftances  of  the  fruit  or  feed-veflel  in  queftlon. 
POND,  or  FisH-Pond.    See  FisH-Ponds. 
Pond,  Is  a  fmall  pool  or  lake  of  water  from  whence 
no  ftream  iflues.     In  the  TranfaSions  of  the  Society  in- 
fiituted  at  London  for  the  Encouragement  of  Arts,  Manu- 
faBures,  and  Commerce,  vol.  vi\i.  and  printed  In  the  year 
1790,  there  Is  a  fliort  account  of  a  machine  for  drain- 
ing ponds  without  difturbing  the  mud.    It  was  com- 
municated to  the  fociety,  together  with  a  drawing  and 
model  of  the  machine,  by  Lieutenant-colonel  Danfey. 
The  model  was  made  from  the  defcriptlon  of  a  machine 
ufed  by  a  gentleman  near  Taunton  for  many  years"  be- 
fore, for  fupplying  a  cafcade  in  his  pleafui-e-grounds. — 
The  colonel's  regiment  was  then  lying  atWIndfor;  and 
thinking  that  tlie  invention  might  be  ufeful  to  fup- 
ply  the  grand  cafcade  at  Virginia-water,  he  made  the 
model,  and  prefented  it  to  the  king,  who  was  graciouf- 
ly  pleafed  to  approve  of  it.    In  confequence  of  which, 
by  his  majefty's  defire,  a  pcnftock  on  that  principle  was 
conftrufted  from  the  model  at  one  of~the  ponds  in  the 
neighbourhood. — The  colonel  thinks  the  machine  may 
be  ufeful  in  the  hands  of  men  of  fclence,  and  applicable 
to  filk,  cotton,  and  other  mills,  where  a  fteady  and  iml- 
form  velocity  of  water  Is  wanted  ;  which  might  be  re- 
gulated at  pleafure,  occafioning  no  current  to  difturh 
the  mud  or  fifli,  as  the  ftream  conftantly  runs  from  the 
furface.    He  fays  he  has  often  made  the  experiment  by 
the  model  In  a  tub  of  water. 

Of  this  machine  we  have  given  an  engraving,  taken 
from  the  above-mentioned  Tranfaftions  ;  and  we  fliall 
now  add  the  defcriptlon  which  accompanies  the  plate 
in  that  work. 

In  figure  i.  A  is  the  pipe,  loaded  with  a  rim  of  lead,  ^  ^'ai- 
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of  fuch  welgiit  as  ferves  to  fink,  it  betow  tlie  furfacc  oi 
the  water.  B  is  the  difcharging  pipe,  laid  through  the 
bank  HI.  C  is  the  joint  on  which  the  pipe  A  turns 
its  form,  which  is  fhown  fig.  2.  D  is  the  ball  or  float, 
which,  fwlmming  on  the  furface  of  the  pond,  prevents 
tlie  pipe  A  from  defcending  deeper  than  the  length  of 
the  chain  by  which  they  are  connf^fted.  E  is  a  chain 
winding  on  the  windlafs  F,  and  ferving  to  raife  the  tube 
A  above  the  furface  of  the  water,  when  the  machinery 
is  not  in  ufe.  G  is  a  ftage.  HI  is  the  bank,  reprefent- 
ed  as  if  cut  through  at  I,  to  fliow  the  tube  13  lying 
within  it.  K  is  a  poll  to  receive  the  tube  A  when 
lowered,  and  to  prevent  its  finking  in  the  mud.  In' 
figure  2.  A  is  a  call  cylinder,  with  a  plate  or  cheek,  B, 
which  is  faftened  to  the  timber  of  the  tube  on  one  fide, 
but  not  on  the  other,  rs  the  part  of  the  cylinder  C  turns 
in  the  hollow  of  the  wooden  tube  when  it  is  immerged. 
A  piece  of  ilrong  fole  leather  is  put  infide  the  brafs- 
plate  B,  to  prevent  leaking. 

PoND-lVeeti,  in  botany.     See  Potamogeton. 

PONDICHERRY,  is  a  large  town  of  Afia,  in  the 
peninfula  on  this  fide  the  Ganges,  and  on  the  coaft  of 
Coromandel.  Its  fituation  is  low,  and  the  {hips  anchor 
about  a  mile  and  a  half  from  it  ;  nor  can  the  boats  or 
canoes  come  nearer  it  than  a  muf]<et-fhot,  on  account  of 
the  breakers,  fo  that  the  blacks  come  in  flat-bottomed 
boats  to  carry  the  men  and  merchandifes  to  the  fleet. 
The  fort  is  200  paces  from  the  fea,  and  very  irregu- 
lar ;  built  with  bricks,  and  covered  with  fine  plafler,  re- 
iembling  white  marble.  The  huts  of  the  blacks  lie 
here  and  there,  and  the  walls  are  of  bamboos  mixed  with 
the  branches  of  trees.  The  French  are  greatly  addift. 
ed  to  women,  from  whom  they  catch  difeafes  that  ren- 
der them  pale,  livid,  and  meagre,  with  a  frightful  af- 
pe£l.  However,  feveral.  of  the  French  are  married"  to 
a  fort  of  Portuguefe  women,  who  are  of  a  mixed  breed, 
being  a  kind  of  Mulattoes.  The  country  about  it  is 
barren,  and  confequently  moft  of  their  provifions  are 
brought  from  other  places.  Their  trade  confills  of 
cotton-cloth,  filks,  pepper,  faltpetre,  and  other  mer- 
chandifes that  are  brought  from  Bengal.  With  re- 
gard to  the  religion  of  the  natives,  the  moft  numerous 
are  the  Gentoos  ;  but  there  are  Mahometans  or  Moors 
who  hold  a  great  many  ridiculous  opinions.  The  Gen- 
toos are  of  different  fefts,  and  that  of  the  Brahmins  are 
priefts.  The  cuftom  of  women  burning  themfclves  with 
the  bodies  of  their  dead  hufbands  was  very  common, 
but  of  late  much  difcountenanced.  The  flaves  or  fer- 
vants  are  very  numerous,  and  their  ehief  food  is  rice. 
This  place  was  taken,  and  the  fortifications  demoliflied, 
by  Colonel  Coote  ;  it  was  reftored  to  the  French  by 
the  peace  of  1763  ;  and  was  retaken  in  the  beginning 
-of  the  prefent  war  with  the  F>ench  republic.  It  is 
60  miles  fouth  of  Fort  St  George.  E.  Long.  79.  58. 
N.  Lat.  1 1.  42. 

POND  ICO,  an  ifland  of  the  Archipelago,  lyi  ng  on 
iiie  gulph  of  Ziton,  near  the  coaft  of  Negropont.  It 
is  fmall  and  uninhabited,  as  well  a-s  two  others  that  lie 
near  it. 

PONG-Hou  Iflesy  in  the  province  of  Fo-kien  in 
China,  form  an  archipelago  between  the  port  of  Emouy 
and  the  ifland  of  Formofa.  A  Chincfe  garrifon  is  kept 
liere,  with  one  of  thofe  mandarines  who  are  called  Iiie. 
rail,  who(e  principal  employment  is  to  watch  the  trad- 
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.i.^  veilels  which  pafs  from  China  to  Formofa,  or  from 
Formofa  to  China. 


As  thefe  idands  are  only  fartd-banks  or  rocks,  the 
inhabitants  are  obliged  to  import  every  neceflary  of  life ; 
neither  flirubs  nor  bufhes  are  feen  upon  them  ;  all  their 
ornament  confiits  of  one  folitary  tree.  The  harbour  is 
good,  and  flickered  from  eveiy  wind }  it  has  from  20 
to  25  ftet  depth  of  water.  Although  it  is  an  Uncul- 
tivated and  uninhabited  ifland,  it  is  abfolutely  neceflary 
for  the  prefervation  of  Formofa,  which  has  no  port  ca- 
pable of  receiving  veflela  that  di-aw  above  eight  feet  of 
water. 

PONIARD,  a  little  pointed  dagger,  very  fliarp 
edged  ;  borne  in  the  hand,  or  at  the  girdle,  or  hid  Iil 
the  pocket.  The  word  is  formed  from  the  French 
poignard,  and  that  from  poigne^,  "  handful." — The  po- 
niard was  anciently  la  very  great  ufe  ;  but  it  is  now  in 
a  good  meafure  fet  afide,  except  among  aflaflins. — . 
Sword  and  poniard  were  the  ancient  arms  of  duelifts  ; 
and  are  faid  to  continue  ftill  fo  among  the  Spa- 
niards. The  praftice  of  fword  and  poniard  ftill  make  a 
part  of  the  exercife  taught  by  the  mafters  of  defence. 

PONS,  a  town  of  France,  in  Samtonge,  very  famous 
in  the  time  of  the  Huguenots.  It  is  feated  on  a  hill, 
near  the  river  Suigne,  i  o  miles  from  Saintes.  W.  Long, 
o.  30.  N.  Lat.  45.  36. 

PONT-nu-GARD,  is  a  bridge  of  France,  in  Lower 
Languedoc,  built  over  the  river  Gardon,  which  ferved 
for  an  aqueduft'.  It  is  a  very  remarkable  and  a  mioft 
magnificent  work,  and  was  raifed  by  the  ancient  Romans. 
It  confifts  of  three  bridges,  one  above  another  ;  the  up- 
permoft  of  which  was  the  aqueduft,  to  convey  water 
to  the  city  of  Nifmes,  which  is  eight  miles  to  the  fouth. 
They  are  altogether  192  feet  high,  and  the  uppermoft 
5.80  feet  long.  They  are  conftrufted  between  two  rocks, 
E.  Long.  4.  26.  N.  Lat.  43.  58. 

PONTEDERIA,  in  botany  :  A  genus  of  the  mo~ 
nogynia  order,  belonging  to  the  hexandria  clafs  of 
j)Iants  ;  and  in  the  natural  method  ranking  \mder  the 
fixth 'order,  Enfata.  The  corolla  is  monopetalous,  fex- 
fid,  bilabiate  ;  there  are  three  ftamina  inferted  into  the 
top,  and  three  into  the  tube  of  the  corolla  ;  the  cap- 
fule  is  bilocular. 

PONTEFRACT,  or  Pomfret,  a  town  of  the 
Weft  Riding  of  Yorkfliire  in  England,  fituated  on  the 
river  Are.  It  is  faid  to  take  its  name  from  a  broken 
bridge,  which  is  fuppofed  to  have  been  laid  anciently 
over  that  marfliy  fpot  called  the  IVti^.  Here  are  the 
ruins  of  a  noble  old  caftle,  where  Richard  II.  wa3 
barbaroufly  murdered,  and  two  of  Edward  V.'s  uncles. 
The  collegiate  chapel  of  St  Clement,  which  had  a 
dean,  three  prebendaries,  &c.  is  ftill  diftinguifliable 
in  it.  This  town  has  a  good  market,  and  fairs  for' 
horfcs,  flieep,  and  other  cattle.  It  is  a  corporation, 
governed  by  a  mayor,  recorder,  aldermen,  and  bur- 
gefies,  and  gives  title  of  earl  to  the  family  of  Fermor. 
In  the  reign  of  Queen  Elizabeth,  200  1.  was  left  by 
George  Talbot,  earl  of  Shrewfbury,  to  be  lent  for  ever, 
at  5  1.  a  time,  on  proper  fecurlty,  for  three  years,  t« 
the  poor  artificers  of  the  town  ;  and  Thomas  Went-r 
worth,  Efq;  anceftor  to  the  marquis  of  Rocking- 
ham, left  200 1.  to  the  charity- fchool.  A  branch  of 
the  gt  eat  Roman  military  way  called  Ermw/lreet,  which 
pafled  from  Lincoln  to  York,^  may  be  traced  betwixt 
Y  y  this 
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town  and  Doncafter.  The  adjacent  country  yields 
plenty  of  llmcftonc,  together  with  liquorice  and  llcirrets. 
W.  Long.  1.5.  N.  Lat.  53.  42. 

PONTIFEX,  Pontiff,  or  Hlgh-pneft,  a  perfon 
who  has  the  fuperintendance  and  direftion  of  divine 
worfliip,  as  the  offering  of  facrifices  and  other  religious 
folemnities.  The  Romans  had  a  college  of  pontiffs  ; 
and  over  thefe  a  fovereign  pontiff",  or  pontifex  maxi- 
mus,  inlUtuted  by  Numa,  vvhofe  funftion  it  was  to 
pr«rfci-Jbe  the  ceremonies  each  god  was  to  be  woj-fhlp- 
ped  withal,  compofe  the  rttu?Js,  direft  the  veflals,  and 
for  a  good  while  to  perform  the  bufniefs  of  augury, 
till,  on  fome  fuperftitious  occafion,  he  was  prohibited 
intermeddling  thei-ewith.  The  office  of  the  college  of 
pontiffs  was  to  ailifl  the  high-prieft  in  giving  judgment 
ii\  all  caufcs  relating  to  religion,  inquiring  into  the 
lives  and  manners  of  the  inferior  prieils,  and  punifh- 
ing  them  if  they  faw  occafion,  &c.  The  Jews  too  had 
their  pontiffs  ;  and  among  the  Romanifts,  the  pope  is 
£ill  ftyled  the  fovereign  pontiff, 

PONTIFICATE,  is  ufed  fo-r  the  ftate  or  dignity 
of  a  poiitiflF  on  high-priefl  ;  but  more  particularly  in 
modern  writers  for  the  reign  of  a  pope. 

PONTIUS  (Pilate.)     See  Pilate. 

PONTON,  or  Pontoon,  in  war,  a  kind  of  flat 
bottomed  boat,  whofe  carcafe  of  wood  is  lined  within 
and  without  with  tin  :  they  ferve  to  lay  bridges  over 
rivers  for  the  artillery  and  army  to  march  over.  The 
French  pontoons,  and  thofe  of  mofl  other  powers,  are 
made  of  copper  on  the  outfide:  though  thefe  coll  more 
at  firfl,  yet  they  laft  much  longer  than  thofe  of  tin  ; 
and  when  worn  out,  the  copper  fells  nearly  for  as 
much  as  it  coft  at  firft ;  but  when  ours  are  rendered 
ufelefs,  they  fell  for  nothing.  Our  pontoons  are  21 
feet  long,  five  feet  broad,  and  depth  within  two  feet  1.5 
inches. 

PoNTooN-Carrlagi,  is.  made  with  two  wheels  only, 
and  two  long  fide -pieces,  whofe  fore-ends  are  fupport- 
cd  by  a  limber  ;  and  ferves  to  carry  the  pontoon,  boards, 
crofs-timbers,  anchors,  and  every  other  thing  neceffary 
for  making  a  bridge. 

PoN700Nr.Bndgei  is  made  of  pontoons  flipped  into 
the  water,  and  placed  about  five  or  fix  feet  afunder ; 
each  faftened  with  an  anchor,  when  the  river  has  a 
ilrong  current ;  or  to  a  ftrong  rope  that  goes  acrofs  the 
river,  running  through  the  rings  of  the  pontoons.  Each 
boat  has  an  anchor,  cable,  baulks,  and  chefts.  The 
baulks  are  about  five  or  fix  inches  fquare,  and  2 1  feet 
long.  The  chefts  are  boards  joined  together  by  wooden 
bars,  about  three  feet  bioaa  and  12  feet  long.  The 
baulks  are  laid  acrefs  the  pontoons  at  fome  diftance 
from  one  another,  and  the  chefts  upon  them  joined 
clofe  ;  which  makes  a  bridge  ia  a  very  fhort  time,  ca- 
pable of  fupporting  any  weight. 

PONT  St  Espr.it,.  h  a  town  of  France,  in  Langue- 
doc,  in  the  diocefe  of  Ufez.  It  is  feated  on  the  river 
Rhone,  over  which  is  one  of  the  fineft  bridges  in  France. 
It  is  840  yards  long,  and  confifts  of  2.6  arches.  Each 


pier  is  pierced  with  an  aperture,  in  order  to  facilitate  Pontu 
the  pafTage  of  the  water  where  the  river  is  high.  The 
town  is  large,  but  the  flreets  are  narrow  and  ill-built. 
It  formerly  contained  feveral  churches  and  convents.  It 
is  17  miles  fouth  of  Viviers,  and  55  north-eaft  of  Mont- 
peHer.    E.  Long.  4.  46.  N.  Lat.  44.  13. 

PONTUS,  the  naiiie  of  an  ancient  kingdom  of  Afia, 
originally  a  part  of  Cuppadocia ;  bounded  on  the  call 
by  Colchis,  on  the  well  by  the  river  Halys,  on  the 
north  by  the  Euxine  Sea,  and  on  the  fouth  by  Anne-  ^ 
nia  Minor.  Some  derive  the  name  of  Pontus  from  the  fitymolo 
neighbouring  fea,  commonly  called  by  the  I^atius  Puniusoi  the 
ILux'tnus  ;  others  from  an  ancient  king  named  Pontiis,  name, 
who  imparted  his  name  both  to  the  country  and  the 
fea;  but  Bochart  deduces  it  from  the  Phoenician  word 
botno,  fignifying  a  filberd,  as  if  that  nut  abounded  re- 
markably in  this  place.  But  this  derivation  feems  to 
be  very  far  fetched  ;  and  the  common  opinion  that  the 
country  derived  its  name  from  the  fea,  feems  by  far  the 
moft  probable.  The  kingdom  was  divided  into  three 
parts  ;  the  fii-fl,  named  Pontus  Ga/aticus,  extending  from 
the  river  Halys  to  the  Thermodon  ;  the  fecond,  named 
Pontus  Polemonakusy  extended  from  the  Thermodon  to 
the  borders  of  Pontus  Cappadocicus  ;  and  this  laft  extend- 
ed from  Pontus  Polemonaicus  to  Colchis,  having  Ar- 
menia Minor  and  the  upper  ftream  of  the  Euphrates- 
for  its  fouthern  boundary. 

It  is  commonlv  believed,  that  the  firft  inhabitants  of 
Pontus  vv'cre  defcended  from  Tubal ;  but  in  procefs  of 
time  mixed  with  Cappadocians,  Paphlagonians,  and 
other  foreign  nations,  befides  many  Greek  colonies 
which  fettled  in  thofe  parts,  and  maintained  their  liberty 
till  the  time  of  Mithridates  the  Great  and  Pharnaces. 
The  firft  king  of  this  country  whom  we  find  mentioned  i^^taba; 
in  hlftory  is  Artabazes,  who. had  the  crown  beftowedthe  firft 
on  him  by  Darius  (  a  )  Hyftafpes,  The  next  was  Rhodo-  king, 
bates,  who  reigned  in  the  time  of  Darius  Nothus.  After 
him  came  Mithridates,  who,  refufing  to  pay  the  iifual 
tribute  to  the  Perfians,  was  defeated  by  Artaxerxes. 
Mnemon  ;  but  a  peace  was  foon  after  concluded  by  the 
mediation  of  rifTaphernes.  Befides  this,  we  hear  no- 
thing of  him  farther  than  that  he  was  treacherouily  taken 
prifoner  by  Clearchus  afterwai-ds  tyrant  of  Heraclea,. 
and  obliged  to  pay  a  large  fura  for  his  ranfom.  ^ 

Mithridates  I»  was  fucceededby  Arlobarzanes,  whoMtthri-* 
being  appointed  by  Artaxerxes  governor  of  Lydia^<i^'^cs  L 
Ionia,  and  Phiygia,  employed  the  forces  that  were  un- 
der his  care  in  the  extending  of  his  own  dominions,  and 
fubduing  thofe  o^  his  natiu-al  prince.  The  king  of- 
Perfia  fent  one  Autophrodates  agaiufl  him  ;  but  Ario- 
bar7.anes,  having  with  great  promifes  prevailed  on  Age* 
filaus  and  Timothteus  the  Athenian  to  come  to  his  af- 
fiftance,.  obliged  Autoplwrodates  to  retire.  He  then 
rewarded  Agefilaus  with  a  gi-eat  fum  of  money,  and 
bellowed  on  Timothaeus  the  cities  of  Seftos  and  Abydos» 
which  he  had  lately  taken  from  the  Perfians.  He  ufed 
his  utmoft  endeavours  to  reconcile  the  Lacedemonian* 
and  Thehans ;  but  not  being  able  to  bring  the  latter 

to 


(a)  This  country,  togethei^ with  the  adjacent  provinces,  was  in  different  periods  under  the  donvinion  of  the 
Affyrians,  Medes,  and  Perfians ;  the  laft.  of  whom  divided  Cappadocia  into  fatrapies  or  governments,  and  be^* 
flowed  that  diviftpn  which  was  afterwards  called  Pontus  on  one  of  the  anceftors  of  Mithridates.  This  regulatiaa 
waj  effected  in  the  reign  of  Darius  the  fon  of  Hyftafpes,  aud  has  been  regarded  as  the  date,  of  the  kingduiiu 
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to  any  reafonable  terms,  he  aflifted  the  Lacedemonians 
with  vaft  fums  of  money.  The  Athenians  fhowed  fo 
much  refpeft  for  this  prince,  that  they  not  only  made 
him  free  of  their  city,  but  granted  both  him  and  his 
children  whatever  they  aflced  of  them.  He  was  mur- 
dered in  the  28th  year  of  his  reign  by  one  Mithridates, 
whom  authors  fnppofe  to  have  been  his  fon.  This 
happened  at  the  time  that  Alexander  the  Great  invaded 
Aha,  fo  that  Pontus  for  a  time  fell  under  the  power  of 
the  Macedonians. 

In  the  reign  of  Antigonus,  Mithridates  the  fon  of 
Ariobarzanes  fhook  off  the  Macedonian  yoke  ;  the  par- 
ticulars of  which  event  are  related  as  follow.  Antigo- 
nus having  dreamed  that  he  had  a  field  in  which  gold 
grew  after  the  manner  of  corn,  and  that  Mithridates 
cut  it  down  and  carried  it  into  Pontus,  began  to  be  very 
jealous  of  him,  and  ordered  him  to  be  put  to  death 
privately.  But  Mithridates,  having  got  notice  of  the 
'king's  intention,  withdrew  into  Paphlagonia,  attended 
only  by  fiK  horfemen.  Here,  being  joined  by  many 
■others,  he  poffelTed  himfelf  of  Ciniatum,  a  ftrong  hold 
fituated  near  mount  Olgafys  ;  from  whence,  as  his  army 
continually  increafed,  he  made  an  irruption  into  Cap- 
padocia ;  and  having  driven  the  commanders  of  Anti- 
gonus from  that  part  which  borders  upon  Pontus,  he 
entered  his  paternal  kingdom,  which,  in  fpite  of  the 
utmoll  efforts  of  Antigonus,  he  held  for  the  fpace  of 
26  years,  and  tranfmitted  to  his  poflerity. 

Under  the  reigns  of  Mithridates  III.  Ariobarzanes  II. 
and  Mithridates  IV.  the  immediate  fucceffors  of  Mithri- 
dates 11.  nothing  remarkable  happened.  But  Mithri- 
dates V.  made  war  on  the  inhabitants  of  Sinope,  a  city 
on  the  coaft  of  Paphlagonia.  He  made  himfelf  mafter 
of  alp  the  adjacent  places  ;  but  finding  the  whole  penin- 
fula,  on  which  Sinope  itfelf  flood,  well  fortified  and  gar- 
rifoned,  not  only  by  the  inhabitants,  but  by  their  allies 
the  Rhodians,  he  abandoned  the  enterprife.  He  after- 
wards proved  a  great  friend  to  the  Rhodians,  and  af- 
fifled  them  with  money, to  repair  the  loffes  they  had 
fuftained  by  an  earthquake.  He  entered  alfo  into  a 
ftriA  alliance  with  Antiochus  the  Great,  who  married 
one  of  his  daughters  named  Laodice. 

After  the  death  of  Mithridates  V.  his  fon  Pharnaces  I. 
ers  with  attacking  the  city  of  Sinope,  unexpeftedly  took  it  by 
florm.  On  this  the  Rhodians  fent  ambaffadors  to  Rome, 
complaining  of  the  behaviour  of  the  king  of  Pontus ; 
i  but  Pliarnaces  was  fo  far  from  being  intimidated  by 
their  threats,  that  he  invaded  the  territorieB  of  Eumenes 
their  great  ally.  The  latter  fent  ambaffadors  to  Rome, 
and  entered  into  an  alliance  with  Ariarathes  king  of 
Cappadocra.  Pharnaces,  in  his  turn,  fent  ambaffadors 
to  Rome,  complaining  of  Eumenes  and  Ariarathes  ; 
upon  which  fome  Romans  were  fent  into  Afia  to  inquire 
into  the  flate  of  matters.  Thefe  found  Eumenes  and 
his  affociates  willing  to  accommodate  the  difference,  but 
Pharnaces  in  a  quite  oppofite  difpofition,  which  they 
accordingly  reported  at  Rome. 

"  In  the  mean  time  a  war  was  commenced  between 
Eumenes  and  Pharnaces  ;  but  the  latter,  being  difap- 
pointed  of  affiflance  from  Seleucus  king  of  Syria,  whom 
the  Romans  would  not  allow  to  join  him,  was  at  lafl 
forced  to  fue  for  peace  ;  which  was  granted  him  upon 
the  following  conditions  :  That  he  fliould  forthwith 
withdraw  his  forces  from  Galatia,  and  difannul  all  en- 
gagements and  alliances  with  the  inhabitants  of  that 
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country  ;  that  he  fhould  in  like  manner  evncn'ate  Pa-  Ponrui, 
phlagonia,  and  fend  back  fuch  as  lit  had  from  thence     "  »  ' 
carried  into  flavery  ;  that  he  fhould  reflore  to  Ariarathes 
all  the  places  which  he  had  taken  during  the  war,  the 
hoftages  of  both  kings,  all  their  prifcners  without  ran- 
fom,  and  moreover  fhould  deliver  up  to  them  fuch  of 
their  fubjeds  as  from  the  firfl  breaking  out  of  the  war 
had  fled  to  him  ;  that  he  fhould  return  to  Moraias,  a  ' 
petty  king  in  thefe  parts,  and  to  Ariarathes,  900  ta- 
lents which  he  had  feized  in  the  war,  and  pay  dow^n  300 
more  to  Eumenes  as  a  fine  for  invading  his  dominions 
without  provocation.    Mithridates,  king  of  Armenia, 
having  in  this  war  joined  Pharnaces,  was,  by  the  articles 
of  the  treaty,  obliged  to  pay  300  talents  to  Ariarathes 
for  having  affifled  his  enemy  contrary  to  an  alhance  at 
that  time  fubfifling  between  them.  Soon  after  Pharnaces 
died,  and  left  the  kingdom  to  his  fon  Mithridates  VI. 
more  weakened  by  this  peace  than  by  the  moll  deflruc- 
tive  war.  ^ 
The  new  king  entered  into  an  alliance  with  the  Ro-  His  fon 
mans,  and  proved  fuch  a  faithful  friend,  that  he  was  ^[j-^"^* 
rewarded  by  the  fenate  with  Phrygia  Major,  and  ho-  wklTthe 
noured  with  the  title  of  the  friend  and  ally  of  the  people  Romans, 
of  Rome.    After  a  long  and  profperous  reign,  he  w^as 
murdered  by  fbme  of  his  intimate  acquaintance,  and 
v>-as  fucceeded  by  his  fon  Mithridates  VII.  furnamed 
the  Great.  g 

The  new  prince,  though  not  exceeding  1 3  years  of  Mithrida- 
age,  began  his  reign  with  moft  inhuman  adls  of  cruelty  te«  the 
to  his  mother  and  neareft  relations.    His  father,  by  his  ^^^^^  * 
lafl  wall,  had  appointed  him  and  his  mother  joint  heirs  prjuce. 
to  the  kingdom  ;  but  he,  claiming  the  whole,  threw 
her  into  prifon,  where  fhe  foon  died  through  the  hard 
ufage  fhe  met  with.    Thofe  to  whom  the  care  of  his 
education  was  committed,  obferving  him  to  be  of  a 
cruel  and  unruly  temper,  made  various  attempts  on  his 
life,  but  could  never  effedl  their  defign,  as  the  king 
was  always  on  his  guard,  and  armed,  in  that  tender  age, 
againft  all  kind  of  treachery,  without  fhowing  the  leafl 
diffidence.  ^ 

In  his  youth  Mithridates  took  care  to  inure  himfelf  His  extra, 
to  hardfhips,  pafling  whole  months  in  the  open  air,  tTdinary 
employed  in  the  exercife  of  hunting,  and  often  taking  l"^^"^'^'* 
his  rcfl  amidfl  the  frozen  fnow.  When  he  came  of  age, 
he  married  his  fifler  named  Laodice,  by  whom  he  had  a 
fon  named  Pharnaces.  After  this  he  took  a  journey 
through  many  different  kingdoms  of  Afia,  having  no- 
thing lefs  in  view  than  the  whole  continent.  He  learned 
their  different  languages,  of  which  he  is  faid  to  have 
fpoken  22;  took  an  eflimate  of  their  flrength ;  and 
above  all  viewed  narrowly  their  flrong  holds  and  forti- 
fied towns.  In  this  journey  he  fpent  three  years  ;  du- 
ring which  time,  a  report  being  fpread  abroad  that  he 
was  dead,  his  wife  Laodice  had  a  criminal  converfation 
with  one  of  the  lords  of  her  court,  and  had  a  fon  by 
him.  When  her  hufband  returned,  flie  prefented  him 
with  a  poifoned  bowl ;  but  Mithridates  had  accuflomed 
himfelf  to  take  poifon  from  his  infancy,  fo  that  it  had 
now  no  other  effe<ft  than  to  haflen  the  deflrudlion  of  his 
wife,  which  very  foon  took  place,  together  with  all 
thofe  who  had  been  any  way  acceffoiy  to  her  difloyalty 
and  incontinence. 

The  king  now  began  to  put  in  execution  his  fchemes 
of  conqueft.    However,  he  certainly  took  the  wrong 
method  by  attacking  firfl  thofe  nations  which  were  im- 
Y  J-  2  mediately 
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Pontus.    mediately  under  the  proteftlon  of  Rome,  and  thus  at 
~'  once  provoking  tliat  powerful  people  to  fall  upon  him. 
He  began  with  Paphlagonia,  which  the  Romans  had 
declared  a  free  ttate.    This  country  he  eafily  reduced, 
and  divided  betw,een  himfelf  and  Nicomedes  king  of 
Bithynia,  at  that  time  his  ally.    The  Romans  remon- 
ftrated ;  but  Mithridates,  inftcad  of  paying  any  regard 
to  their  remonftrances,  invaded  Galatia,  which  was  im- 
mediately under  their  prote£lion,  I'his  he  alfo  reduced, 
,and  then  turned  his  eyos  on  Cappadocia.    But  as  the 
kingdom  of  Cappadocia  was  at  that  time  held  by  A  i"ia- 
rathes,  who  was  a  great  favourite  of  the  Romans,  and 
married  to  the  filler  of  Mithridates,  the  latter  hired  an 
II       alTafiin  to  difpatch  Ariarathes,  after  which  he  thought 
Caufes  the       might  fucceed  better  in  his  defigns.  After  the  death 
°j   •  of  Ariarathes,  Cappadocia  was  invaded  by  Nicomedes 
to  be  mur-  kmg  01  Bithynia,  who  drove  out  the  ion,  and  married 
dtfeel.       the  widow  of  Ariarathes.    This  gave  Mithridates  a 
plaufible  pretence  for  invading  Cappadocia ;  which  he 
inftantly  did,  and  drov€  Nicomedes  quite  out  of  the 
country.    Thus  Mithridates  gained  confidcrable  repu- 
tation, not  only  as  a  warrior,  but  as  a  jufb  and  good- 
natured  prince  ;  for  as  it  was  not  known  that  he  had  any 
hand  in  the  murder  of  Ariarathes,  every  one  imagined 
that  he  had  undertaken  the  war  againil  Nicomedes, 
merely  to  revenge  the  quarrel  of  his  nephew,  and  to  re- 
ftore  him  to  his  right.    To  keep  up  the  farce  a  little 
■  longer,  Mithridates  aftually  withdrew  his  troops  out  of 
the  country,  and  left  the  young  prince  mailer  of  the 
kingdom.    In  a  fliort  time,  however,  he  began  to  prefs 
the  young  king  of  Cappadocia  to  rccal  the  ailailin  Gor- 
dius,  who  had  murdered  his  father :  but  this  the  king 
of  Cappadocia  refufed  with  indignation ;  and  Mithri- 
dates, being  determined  on  a  quarrel  at  all  events,  took 
•the  field  with  an  army  of  8o,coo  foot,  10,000  horfe, 
and  600  chariots  anned  with  fcythes.    "With  this  force 
he  imagined  he  ihould  carry  all  before  him  :  but  finding 
the  king  of  Cappadocia  ready  to  oppofe  him  with  a 
force  no  way  inferior  to  his  own,  he  had  recourfe  to 
Affaninates  trcacheiy  ;  and  inviting  his  nephew  to  a  conference, 
hUown  ne-liabbed  him,  in  the  fight  of  both  armies,  with  a  dagger 
^  phew.        which  he  had  concealed  in  the  plaits  of  his  garment. 

This  barbarous  and  unexpefted  piece  of  treachery  had 
fuch  an  effeft  on  the  Cappadocians  that  they  threw 
down  their  arms,  and  fuffered  Mithridates,  without  op- 
pofition,       feize  upon  all  their  llrong  holds.    He  re- 
figned  the  kingdom,  however,  to  his  fon,  a  child  of 
eight  years  of  age.    The  care  of  the  young  prince,  and 
of  tlie  whole  kingdom,  he  committed  to  Gordius  j  but 
the  Cappadocians,  difdaining  to  be  ruled  by  fuch  a 
fcandalous  afTaiTm,  placed  on  the  throne  the  brother  of 
Ariarathes,  who  had  kept  himfelf  concealed  in  fome  part 
of  Afia.    His  reign,  however,  was  of  fliart  duration  ; 
he  being  foon  after  driven  out  by  Mithridates,  and 
the  Cappadocians  again  reduced.    The  unhappy  prince 
died  of  grtcf ;  and  in  him  ended  the  family  of  Pharnaces, 
who  had  ruled  Cappadocia  from  the  time  of  Cyrus 
13       the  Great. 
Kicomedes     Nicomedes,  king  of  Bithynia,  being  now  greatly 
di"nia^a?-'  ^'^^^'^     Mithridates,  and  fuppofing  that  his  own  domi- 
tempts  to    ri'iom  would  aext  fall  a  prey  to  the  ambitious  conqueror, 
deceive  the  fubomed  a  youth  of  a  aomely  and  majeftic  afpeft  to 
Roaiaus.     pretend  that  he  was  a  third  fon  of  Ariarathes,  to  go  to 
Rome,  and  demand  the  kingdom  of  Cappadocia  as  his 
juft  right.    He  was  received  by  the  fenate  with  the 
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grcatcft  ii-lndnefs,  and  Laodice  the  wife  of  Nicomedes 
even  confirmed  tlie  deceit  by  her  oath.  But  in  the 
mean  time  Mithridates  having  got  intelligence  of  the 
plot,  feiit  notice  of  it  by  Gordius  to  the  Romans,  foexpofcd 
that  the  impofture  was  foon  known  at  Rome  alio.  The  Mithn< 
confequence  of  this  wds,  that  the  fenate  commanded 
Mithridates  to  relinqullh  Cappadocia,  and  Nicomedes 
that  part  of  Paphlagonia  which  he  poffefied  ;  declar  ing 
both  thefe  countries  free.  The  Cappadocians  proteiled 
that  they  could  not  live  without  a  king ;  upon  which 
they  were  allowed  to  choofe  one  of  their  own  nation. 
Mithridates  ufed  all  his  intereft  in  favour  of  Gordius  ; 
bu'  he  being  excluded  by  the  Romans,  one  Ariobarzanes 
was  chofen  by  the  majority  of  votes. 

To  enforce  this  eleftlon,  Sylla  was  fent  into  Cappa-  Ariobai 
docia.  Pie  had  the  charatler  of  an  ambaifador,  but  the  ^j^^^** 
real  intent  of  his  coming  was  to  difappoint  the  ambitious  tfaone 
defigns  of  Mithridates.  With  an  handful  of  forces  he  Jappac 
defeated;  a  numerous  army  of  Cappadocians  and  Arme-  ''Y  'he^ 
nians' commanded  by  Gordius,  and  fettled  Ari-obarzanes '"f 
on  the  throne.  But  no  fooner  was  Sylla  gone  thai\j, 
Mithridates  llirred  up  Tigranes  king  of  Armenia  againft  datts, 
Ariobarzanes,  who,  without  making  any  refiHance,  fled 
to  Rome,  and  Tigranes  i  eftored  the  kingdom  to  Aria- 
rathes tlie  fon  of  Mitliridates.  At  the  fame  time  died 
the  king  of  Bithynia ;  upon  which  Mithridates  imme-^ 
diately  invaded  that  counti-y,  and  drove  out  Nicomedes 
the  natural  ion  of  the  late  king.  But  the  expelled  prince, 
having  fled  to  Rome,  and  being  afTifted  by  that  power- 
ful republic,  the  king  of  Pontus  was  loon  obliged  to 
abandon  ~ Bithynia  and  Cappadocia. 

The  Romans  now  being  exceedingly  jealous  of  the  ^^'^''"^ 
power  and  ambition  of  Mithridates,  refolved  to  humble 
him  at  all  events.    For  this  purpofe  they  fent  ambaf-  .j.^.  j^^, 
fadors  to  the  kings  of  Bithynia  and  Cappadocia,  de-mans, 
firing  them  to  make  frequent  inroads  into  the  neigh- 
bouring territories  of  Mithridates,  and  behave  there  as 
they  pleafed ;  aifuring  them  of  powerful  aifillance  in 
cafe  they  fliould  have  occafion.  Ariobarzanes  could  not 
by  any  means  be  induced  to  provoke  fo  powerful  a 
neighbour  ;  but  Nicomedes  being  induced,  partly  by 
promifes  and  partly  by  menaces,  to  comply,  entered 
Pontus,  where  he  laid  walle  whole  provinces  with  fire 
and  fword.    Mithridates  complained  to  the  Roman  le- 
gates :  but  they  replied,  that  he  himfelf  had  been  the 
firft  aggreifor ;  that  Nicoitiedes  had  only  paid  him  in 
his  own  coin,  and  that  they  u  ould  not  allow  him  to 
hurt  their  friend  and  ally.     Upon  this  Mithridates,  >efeat» 
entering  Cappadocia  with  a  numerous  army,  put  to  flight  ^^^^j^ 
the  united  forces  of  Ariobarzanes  and  Altinius  the  Ro- ' 
man  legate  ;  thus  making  himfelf  once  more  mailer  of 
this  kingdom.    In  the  mean  time  he  fent  ambaiTadora 
to  Rome,,  complaining  of  the  proceedings  of  Nicomedes  ; 
but  his  ambaffadors  met  with  a  veiy  indifferent  recep- 
tion ;  being  enjoined  to  tell  their  mailer,  tlrat  he  mull 
either  reilore  the  kingdom  of  Cappadocia  to  Ariobar- 
zanes, and  make  peace  with  Nicomedes,  or  be  accounted 
an  enemy  of  the  Roman  people.  With  this  anfwer  they 
were  commanded  to  depart  the  city  that  veiy  day,  and 
told  that  no  more  ambaffadors  could  be  admitted  till 
fuch  tima  as  their  commands  were  obeyed. 

In  the  mean  time  both  parties  prepared  for  v,ra.r.. 
The  Roman  legates  in  Afia  drew  together  all  the  forces 
they  could  muiler  in  Bithynia,  Cappadocia,  Paphlago- 
nia, and  Galatia  j  and,  being  joined  by  Caflius  governor 
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.  cf  Affa,  took  the  field  againft  Mithrldates  in  the  year 
89  B.  C.  They  divided  their  army  into  feveral  fmall 
bodies  ;  Caffius  encamped  on  the  confines  of  Bithynia 
and  Galatia  ;  Manius  Aquilius  with  his  body  pofielTed 
himfelf  of  the  avenues  leading  from  Pontus  into  Bithy- 
nia J  Quintus  Oppius  fccured  the  entrance  into  Cappa- 
docia ;  and  the  admirals  Minucius  Rnfus  and  C.  Popi- 
lius  lay  with  a  fleet  of  300  fail  at  Byzantium,  to  pre- 
vent the  enemy  from  entering  the  Euxine  fea.  Kach 
of  the  generals  had  under  his  command  an  army  of 
40,000  men  ;  befides  a  body  of  50,000  foot  and  6000 
horfe  brought  to  their  affiilance  by  Nicomedes. 

On  the  other  hand,  Mithrldates  having  invited  feveral 
of  the  neighbouring  nations  to  join  him, .  coUeAed  an 
army  of  250,000  foot,  50,000  horfe,   130'  chariots 
g       armed  with  fcythes ;  befides  300  (hips  and  100  galleys. 
Nico-  Part  of  this  force  he  detached  againll  Nicomedes ;  and 
s  and  utterly  defeated  him,  though  much  fuperior  in  number, 
lub  A-     }jg  ^,    taking,  polfeffiou.  of  an  advantageous  poll  by 
order  of  Caffius.    Another  part  he  detached  againll 
Mauius  Aquilius,  whom  he  alio  defeated  with  the  lois 
of  10,000  killed  on  the  fpot,  and  3000  taken  prifoners  ; 
on  which  the  other  Roman  generals  abandoned  their 
polls,  the  fleet  alfo  difperfed,  and  moil  of  the  fhips  were 
either  taken  or  funk  by  the  admirals  of  Mithridates. 
'^runs      l'^^'^  Pontus  now  refolving  to  improve  the 

Mi-  opportunity,  and  drive  the  Romans  entirely  out  of  A- 
fia,  over-ran  all  Phrygia,  Myfia,  Afia  Proper,  Caria, 
Lycia,  Pamphylia,  Paphlagonia,  and  Bithynia,  with  all 
the  refl  of  the  countries  which  had  either  belonged  to  or 
fided  with  the  Romans,  as  far  as  Ionia.  He  was  re- 
ceived everywhere  with  the  greatefl  demonltrations  of 
joy  ;  the  inhabitants  flocking  to  him  in  white  garments, 
and  calling  him  their  father,  deliverer,  their  god,  and 
the  great  and  fole  lord  of  all  Alia.  What  gained 
him  the  afFetlions  of  the  people  was  liIs  kind  ufage  to 
the  prifoners  he  had  taken  in  the  two  engagements 
above-mentioned  ;  for  he  not  only  fent  them  all  home 
vitliout  ranfom,  but  furnifhed  them  with  plenty  of  pro- 
vilions,  and  money  fufficient  to  defray  their  expences  by 
the  way.  Ambaffadors  flocked  to  him  froih  all  parts  ; 
and  among  others,  from  Laodicea  on  the  L)  cus,  to 
whom  the  king  promifed  his  proteftion,  provided  they 
delivered  up  to  him  Q.  Oppius  governor  of  Pamphylia, 
who  had  fled  thither  tor  protection.  This  requell  was 
readily  complied  with  ;  Oppius  was  fent  to  him  in 
chains,  with  lidlors  v/alking  before  him  in  derilion  of 
the  Roman  pride  and  oftentation.  Mithridates  was 
overjoyed  to  fee  a  Roman  general  and  proconful  in  his 
power  ;  and  his  joy  was  foon  after  increafed  by  the  ar- 
rival of  Manius  Aquilius,  whom  the  Lefbians,  revolting 
from  the  Romans,  fent  to  him  in  fetters,  together  with 
many  other  Romans  of  diflinftion  who  had  taken  flrel- 
ter  among  them.  As  he  had  been  the  chief  author  of 
the  war,  Mithridates  led  him  about  with  him  wherever 
he  went,  either  bound  on  an  afs,  or  on  foot  coupled 
with  one  Baflarnes  a  pubhc  malefafto-r,  compelling  him 
to  proclaim  to  the  crowds  who  came  to  fee  him,  that  he 
Aq«i-was  Manius  Aquilius  the  Roman  legate.  When  he 
to  came  to  Pergamus,  he  cauled  him  firft  to  be  pubhcly 
whipped,  then  to  be  put  on  the  rack,  and  laftly  melted 
gold  to  be  poured  down  his  throat. 

Mithridates  being  now  looked  upon  as  invincible,  all 
the  free  cities  of  Afia  received  him  as  their  fovewgn, 
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contributing  large  funis  towards  the  defraying  the  e^t- 
pences  of  tJie  war  ;  by  which  means  he  became  poftefi'ed 
of  fuch  trcafures  as  enabled  him  to  keep  feveral  nume- 
rous armies  in  the  field  for  five  years  without  levying 
any  taxes  on  his  fubjecls.    As.  many  Roman  citizens 
were  difperfed  in  the  provinces  which  Mithridates  had 
fubdued,  he  confldered  thefe  as  fo  many  fpies  who  would 
not  fail  to  fend  an  account  of  his  proceedings  to  Rome:  at 
for  which  reafon  he  refolved  to  cut  them  all  off  at  once  Cnielly 
by  a  general  mailacre  ;  which  barbarous  policy,  it    "^j^ ^^^""^^^ 
faid,  had  never  been  heard  of  till  his  time,  but  has  been  ^^^^^,5 
fince  pradlifed  by  other  nations.  He  difpatched  private  Aiia. 
letters  to  all  the  governors  and  magillrates  of  the  cities 
w^here  the  Romans  refjded,  enjoining  them  on  pain  of 
death,  and  the  entire  dellruAion  of  tlieir  coimtry,  to 
caufe  all  the  Italian  race,  w^omen  and  children  not  ex- 
cepted, to  be  murdered  on  the  30th  day  from  the  date 
of  his  letters,  and  to  let  their  bcjdies  lie  unburied  in  the 
open  fields.    One  moiety  of  their  goods  vv-as  to  be  for- 
feited to  the  king,  and  the  other  bellowed  as  a  reward 
on  the  aflafTins.    Whatever  flave  murdered  his  maftef 
was  to  receive  his  liberty,  and  one  half  cf  the  debt  was 
to  be  remitted  to  the  debtor  that  fhould  kill  his  credi- 
tor. Whoever  concealed  an  Italian,  under  any  pretence 
whatever,  was  to  be  punifhed  with  immediate  death. 
On  the  fatal  day,  all  the  gates  of  the  cities  being  fhut, 
and  the  avenues  kept  with  foldiers,  the  king's  orders 
were  proclaimed,  which  caufed  an  univerfal  horror,  not 
only  among  the  unhappy  viftims  themfelves,  but  among 
thofe  who  had  any  feehngs  of  humanity,  at  feeing  them- 
felves obliged  either  to  betray  and  murder  their  inno- 
cent guefts,  friends,  and  relations,  or  to  become  liafcle 
to  a  cruel  deat|i.    However,  as  mofl:  of  the  Afiatics- 
bore  a  mortal  hatred  to  the  Romans,  and  were  more- 
over animated  by  the  promife  of  an  ample  reward,  the 
orders  were  without  delay  put  in  execution.    The  in- 
habitants of  Ephefus,  where  Mithridates  then  refided,, 
dragged  fuch  as  had  taken  fanftuary  in  the  temple  of 
Diana  from  the  very  ftatue  of  the  goddefs,  and  put 
them  to  the  fword.  ThePergamenians  difcharged  fhowers 
of  da)  ts  upon  them  as  they  embraced  tlie  flatues  in  the 
temple  of  Efculapius.    At  Adramyttium  in  Myfia  ma- 
ny were  murdered  in  the  water,  while  they  were  at- 
tempting, with  their  children  on  their  backs,  to  fwim 
over  to  the  ifland  of  Lelbos.    The.  Caunians,  who  not 
long  before  had  been  delivered  from  the  yoke  of  tlte 
Rhodians,  and  reftored  to  theu-  ancient  privileges,  ex- 
celled all  the  refl:  in  cruelty  :  for,  as  if  they  had  apofta- 
tifed  from  human  nature,  they  took  pleafure  in  tor- 
menting and  butchering  the  innocent  children  before 
their  mothers  eyes ;  fome  of  them  running  diftrafted, 
and  others  dying  with  grief  at  a  fight  which  nature 
coidd  not  bear.  The  Trallians  were  the  only  people  on 
the  continent  who  would  not  have  the  cruelty  to  imbrue 
tlreir  hands  in  the  blood  of  the  innocent  Italians. 
However,  as  the  king's  orders  were  per<anptery,  they 
hired  one  Theophilus  a  Paphlagonian  to  difpatch  the 
few  Romans  that  lived  among  them.    He,  having  fliut 
them  all  up  together  in  the  temple  of  Concord,  firft  cut 
off  their  hands  as  they  embraced  the  ftatues  of  the  gods, 
and  then  hacked  them  in  pieces.    Many  Romans  were 
faved  on  the  floating  iflands  of  Lydia  called  Calaminitf 
where  they  concealed  themfelves  till  fuch  time  as  they 
found  an  opportunity  of  efcaping  out  of  Afia.  Never- 
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Aelefs,  according  to  Plutarch  and  Dion,  150,000  Ro-  gether  with  the  kingdom  of  Thrace,  driving  the  Ro 
man  citizens  were  maffacred  on  that  day ;  but,  accord-  '  r      .  ■  .  . 

ing  to  others,  only  80,000. 

Mithridates  having  now  got  rid  of  thofe  whom  he 
was  in  dread  of  on  the  continent,  embarked  great  part 
t)f  his  forces  in  order  to  reduce  the  iflands  of  the  Ar- 


chipelago. At  Cos  he  was  gladly  received,  and  had  de- 
livered up  to  him  tiic  young  Alexander,  fon  of  Alexan- 
der king  of  Egypt,  who  being  driven  out  of  that  coun- 
try, was  killed  by  Chareas  a  fea-captain  as  he  was  re- 
tiring in  a  fmall  veflel  to  Cyprus.  With  the  young 
prince,  they  put  into  the  king's  hands  vaft  fums  of  mo- 
ney, with  all  the  golden  veffels  and  jewels,  to  an  im- 
menfe  value,  which  his  grandmother  Cleopatra  had  been 
amaffing  for  many  years.  To  the  yovtng  prince  Mith- 
ridates  gave  an  education  fuitable  for  a  king's  fon,  but 
kept  the  treafures  to  himfelf.  Here  likewlfe  he  found 
800  talents  in  ready  money,  which,  at  the  fii-ft  breaking 
out  of  the  war,  had  been  depolited  by  the  Jews  of  A- 
-fia,  and  were  defigned  for  the  temple  of  Jerufalem. 
But  fails  in  T'rom  Cos  Mithridates  fleered  his  courfe  for  Rhodes, 
his  at-  where  at  that  time  all  the  Romans  who  had  efcaped 
^nipt  upon^lie  mafTacre  above-mentioned  found  a  fanftuary,  and, 
amongft  others,  L.  CafTms  the  proconful.  The  Rho- 
dians,  however,  being  very  expert  in  maritime  affairs, 
Mithridates  did  not  think  proper  to  venture  an  engage- 
ment. As  the  enemy's  fleet  advanced,  therefore,  he 
retired  ;  but  fix  of  the  Rhoaian  fhips  coming  lip  with 
ii5  of  his,  a  fharp  a<?tion  enfued,  in  which  the  Rhodians 
funk  two  of  the  king's  fhips,  and  put  the  reft  to  flight. 
In  this  encounter,  though  Mithridates  had  never  feen  a 
fea-fight  before,  he  behaved  with  great  intrepidity;  but 
one  of  the  fhips  of  his  own  fquadron  falling  foul  of  that 
which  carried  him,  he  was  very  near  being  taken  pri- 
foner.  From  this  time  forth  he  abhorred  the  fea,  and 
took  an  averfion  to  all  the  Chians,  becaufe  the  pilot  of 
that  fhip  was  a  Chian.  However,  he  again  appeared 
before  the  ifland?  but  was  forced  anew  to  leave  it 
with  difgrace,  and  to  give  over  all  thoughts  of  redu- 
24      cing  It. 

His  gene-       Mithridates  now  retired  into  Afia,  with  a  defign  to 
aU  Gr«c"  ^^^^^^  ^'^^  '^'^ government  of  the  countries  which  he 
'  had  conquered,  committing  the  -care  of  the  war  to  his 
-gentrals.    Archelaus,  his  generaliflimo,  was  fent  into 
Greece -with  an  army  of  120,000  men;  where,  by 
■  treachery,  he  made  himfelf  matter  of  Athens,  and  either 
put  to  the  fwovd  or  fent  to  Mithridates  all  thofe  who 
favoured  or  were  fufpefted  to  favour  the  Romans.  From 
Athens  he  difpatche d  parties  to  reduce  the  neighbour- 
ing caftles  and  the  ifland  of  Delos,  which  they  did  ac- 
cordingly ;  but  Orobiiis,  a  Roman  general,  hearing 
that  the  enemy  licpt  no  guards,  but  paflfed  their  time 
in  caroufmg  and  debauchery,  fell  upon  them  unexpetl- 
edly,  and  cut  off  the  whole  party,  -except  Apellicon  the 
commander. 

In  the  mean  time,  Metrophanes,  another  of  tlie  king's 
■generals,  entering  Euboea,  laid  wafte  the  whole  Country, 
exerting  his  rage  chiefly  agalnft  the  cities  of  Demetrias 
and  Magnefia,  which  refufed  to  open  their  gates  to  him. 
But  as  he  -was  falHng  ofF  with  a  great  booty,  Bryttius, 
the  praetor  or  gcr/ernor  of  Macedonia,  coming  up  with 
liim,  funk  fome  of  his  fhips,  arid  took  others,  putting  all 
the  prifoners  to  the  fwHjrd.  Mithridates,  upon  the  news 
of  this  lofs,  fent  his  fon  Ariarathes  with  a  powerful  ar- 
my to  invade  Macedonia ;  which  he  foon  reduced,  to 
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mans  everywhere  before  him.  The  generals  whom  he  ' — 
fent  into  other  quarters  Were  no  lefs  fuccefsful ;  fo  that 
Mithridates  had,  according  to  Aulus  GeUius,  25  dlffe- 
rent  nations  who  paid  him  homage.  The  fame  author 
adds,  that  he  was  flcilled  in  every  one  of  their  various  lan- 
guages, fo  that  he  could  converfe  with  tlie  natives  without 
an  interpreter.  Among  thefe  nations  we  find  the  Rho- 
xani,  now  the  Ruffians  or  Mufcovltes,  whom  Deiphon- 
tus,  one  of  the  king's  generals,  brought  under  fubjec- 
tion,  after  having  flain  in  an  engagement  50,000  of  the 
barbarians. 

AH  this  time  the  Romans  had  been  too  much  taken 
up  with  their  own  domeftic  quarrels  to  take  fuch  effec- 
tual m.eafures  as  they  otherwife  would  have  done  for 
checking  the  progrefs  of  Mithridates.  But  at  laft,  ha-  Syllal 
ving  received  certain  advice  that  the  king  defigned  to  a^a'nft 
invade  Italy,  and  that  he  had  even  been  folicited  to  do 
fo  by  fome  of  the  revolted  Italians,  they  fent  agalnft 
him  Lucius  Sylla,  who  had  already  given  fufficient 
proofs  of  his  courage,  conduft,  and  experience  in  war. 
He  had  with  him  only  five  legions  and  a  few  cohorts. 
With  this  inconfiderable  force  he  landed  in  Attica,  and 
in  a  fhort  time  made  himfelf  mafter  of  the  capital ;  Ar- 
chelaus not  daring,  or,  according  to  others,  through 
treachery,  not  caring,  to  engage  him.  As  Sylla  had  but 
a  few  frigates,  he  fent  LucuUus  to  the  ifland  of  Rhodes, 
with  orders  to  the  Rhodians  to  join  him  with  their  fleet. 
The  undertaking  was  very  dangerous,  as  the  king's  fleet 
in  a  manner  covered  the  fea.  However,  Lucullus,  def- 
fplfing  all  danger,  ventured  out,  and  failed,  without 
meeting  with  any  perverfe  accident,  to  Syria,  Egypt, 
Libya,  and  Cyprus ;  from  whence  he  returned  with 
fuch  fupplles  of  fhips  and  experienced  mariners,  as  ena- 
bled Sylla,  after  their  conjunftion  with  the  Rhodians, 
to  aft  offenfively  by  fea  alfo.  Archelaus  now  dlfpatch- 
ed  meffengers  to  Taxiles,  who  commanded  in  Thrace 
and  Macedon,  defiring  him  to  join  him  with  all  his 
forces  ;  which  the  other  readily  did,  and  between  both 
muftered  an  army  of  120,000  men.  Sylla  met  them  who  t< 
near  Cheronasa  with  only  15,000  foot  and  1500  horfe;faUy  cl« 
but  gave  themamoft  dreadful  overthrow,  no  fewer  than^^^'^  'M! 
iio,coo  of  the  Afiatlcs  being  flaughtered,  while  the^^/g"j.g 
Romans  loft  only  12  men. 

This  fucccfs  having  raifed  envy  and  jealoufy  agalnft , 
Sylla  In  Rome,  the  fenate  fent  Lucius  Valeiius  Flaccus, 
the  conful  of  that  year,  with  two  legions  Into  Afia,  in 
appearance  to  attack  Mithridates  on  that  fide,  but  with 
private  inftruftlons  to  fall  upon  Sylla  himfelf,  if  they 
found  him  dlfaffeded  to  the  fenate.    As  Flaccus  was  F'arcu* 
a  man  of  no  experience  in  war,  C.  Fimbria,  a  fena- Fimbria 
tor  of  great  repute  among  the  foldlery,  was  appointed 
to  attend  him  with  the  charafter  of  legate  and  lleute-'^''^ 
nant-general.    Sylla  was  at  that  time  in  Bceotia  5  but, 
hearing  what  had  happened  at  Rome,  he  marched  with 
all  expedition  into  ThefTaly,  with  a  defign  to  meet 
Fiaccus,  who,  he  expefted,  was  to  land  in  that  province. 
But  no  fooner  had  he  left  Bceotia,  than  the  country 
was  over-run  by  an  army  of  Afiatlcs,  under  the  com- 
mand of  Dorylaus  the  king's  chief  favourite.    On  this 
advice  Sylla  returned  Into  Bosotia,  where  he  gained  two 
fignal  vidories,  which  put  an  end  to  the  war  in  Greece. 
In  the  firft  of  thefe  Dorylaus  loft  150,000  of  his  meng  u^'^j 
according  to  fome,  or  200,000  according  to  others  ;  two  oth 
and  in  the  next  all  tlie  reft.    "  '  ~  " 
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20,000  were  driven  into  a  river,  where  they  all  perlfh- 
'  ed  ;  an  equal  number  were  purfued  into  a  marlh,  and 
entirely  cut  off ;  the  reft  were  killed  in  the  heat  of 
battle,  the  Romans  giving  no  quarter  to  men  who  had 
treated  their  fellow-citizens  after  fuch  a  barbarous  man- 
ner in  Afia.  Plutarch  tells  us,  that  the  marfhes  were 
dyed  with  blood  ;  that  the  courfe  of  the  river  was  ftop- 
ped  by  the  dead  bodies  ;  and  that  even  in  his  time, 
that  is,  near  200  years  after,  a  great  number  of  bows, 
helmets,  coats  of  mail,  and  fwords,  were  found  buried 
in  the  mud.  Archelaus,  who  had  joined  Dorylaus  with 
a  body  of  10,000  men  a  few  days  before  the  battle, 
lay  three  days  ftripped  among  the  flain  till  he  found  a 
fmall  ve^^el  which  carried  him  to  Eubcea,  wliere  he  ga- 
thered what  forces  he  could,  but  was  never  again  able 
to  appear  in  the  field.  Indeed  Livy  tells  us,  tliat  Ar- 
chelaus betrayed  the  king's  caufe;  and  Aureh' us  Victor, 
that  the  king's  fleet  was  intercepted  by  Sylla  through 
the  treacheiy  of  Archelaus  :  adding,  that  there  was  a 
good  underllanding  between  the  two  commanders,  as  was 
plain  from  Sylia's  beftowing  upon  Archelaus  10,000 
acres  of  land  near  the  city  of  Chalcis  in  Euboea.  Stra- 
bo  alfo  informs  us,  that  Archelaus  was  afterwards 
greatly  efteemed  and  carefTed  by  Sylla  and  the  fenate  ; 
but  Sylla  himfelf  in  his  commentaries,  and  Dio,  endea- 
vour to  clear  Archelaus  from  all  fufpicion  of  treachery. 

In  the  mean  time,  Sylla  having  given  up  Boeotia  to 
be  plundered  by  his  foldiers,  marched  into  ThefTaly, 
wliere  he  took  up  his  winter-quarters,  caufed  his  old 
Oiips  to  be  refitted  and  feveral  new  ones  built,  in  order 
to  pafs  over  into  Afia  in  the  beginning  of  the  fpring, 
that  he  might  drive  from  thence  not  only  Mithridates, 
but  his  rival  Flaccus  alfo,  whom  the  ftnate,  out  of  op- 
pofition  to  him,  had  appointed  governor  of  that  pro- 
vince. But  before  he  arrived,  fome  differences  having 
arifen  between  Flaccus  and  Fimbria,  the  latter  was  by 
the  eonful  deprived  of  his  command.  Upon  this  Fim- 
.  bria,  having  gained  over  the  foldiery  to  his  fide,  made 
war  on  the  conful,  took  him  prifoner,  put  him  to  death, 
and  alTumed  the  command  of  all  the  Roman  forces  in 
Afia.  In  this  ftation  he  behaved  with  th^e  greateft 
cruelty,  infom.uch  that  his  name  became  more  odious 
than  even  that  of  Mithridates  itfclf.  This  hatred  the 
king  of  Pontus  endeavoured  to  improve  to  his  own  ad- 
vantage ;  and  therefore  commanded  his  fon,  by  name 
.  alfo  Mithridates,  to  join  Tallies,  Diophantes,  and  Mcr 
cander,  three  of  his  moft  experienced  commanders,  to 
return  at  the  head  of  a  numerous  army  into  Afia  ;  not 
doubting  but  the  inhabitants,  thus  haraffed  by  Fim^- 
biia,  would  {hake  off  the  Roman  yoke  when  they  faw 
fuch  a  powerful  army  in  the  field  ready  to  proteft  them. 
JBut  Fimbria,  diftrufting  the  Afiatlcs,  marched  out  to 
meet  the  enemy,  and  offered  them  battle  before  they 
reentered  the  province.  As  tlie  king's  army  was  greatly 
fuperior  to  the  Romans  in  number,  the  latter  fuffer- 
ed  greatly  in  the  engagement,  but  held  out  till  night 
parted  them,  when  they  withdrew  to  the  oppofite  fide 
of  a  river,  which  was  at  a  fmall  diftance  from  the  field 
of  battle.  Here  they  defigned  to  intrench  therafelves  : 
but  in  the  mean  time  a  violent  ftorm  arifing.  Fimbria 
laid  hold  of  that  opportuin'ty  to  repafs-  the  river  and 
furprife  the  enemy  ;  of  whom  he  made,  fuch  havock  as 
they  lay  in  their  tents,  that  only  the  commanders  and 
fome  few  troops  of  horfc  efcaped.  Among  thefe  was 
the  king's  fon ;  wh»,  attended  by  a  few  horfe,  got.  fefe 


to  Pergamus,  where  his  father  refided.  But  Fimbria,  Pontun. 
purfulng  him  night  and  day  without  Intenniffion,  en-  "  ' 

tered  Pergamus  fvvord  in  hand ;  and  hearing  that  both 
Mithridates  and  his  fon  had  fled  from  thence  a  few 
hours  before,  he  continued  his  purfult,  and  would  have 
taken  the  king  himfelf,  had  he  not  entered  Pitane  v?ith 
a  confiderable  body  of  horfe.    The  place  was  clofely 
invefted  by  Fimbria ;  but  as  he  had  no  fhips  to  block 
it  up  by  fea  alfo,  he  fent  a  meffenger  to  LucuUus,  who 
commanded  the  Roman  navy  in  Afia,  intreating  him, 
as  he  tendered  the  welfare  of  the  republic,  to  make 
what  hafte  he  could  to  Pitane,  and  affiil  him  in  taking  ^ 
the  moft  inveterate  enemy  the  Romans  had.    But  Lu-  Who  is  fuf*- 
cullus,  preferring  the  gratification  of  a  private  pique  to  ^^^^^  ^1 
the  good  of  his  country,  refufed  to  come  :  and  thus  al-  ^"'fga^e* 
lowed  the  fleet  of  Mithridates  to  carry  him  in-  fafety  to 
Mitylene. 

Soon  after  the  king's  departure.  Fimbria  took  Pitane' 
by  ftorm,  and  reduced  moft  of  the  cities  of  Afia,  parti-. 
cularly  Troy,  which  he  alio  took  by  ftorm  in  eleven  days, 
and  put  moft  of  the  Inhabitants  to  the  fword,  becanfe 
they  had  fent  an  embaffy  to  Sylla,  offering  to  fub- 
mlt  to  him  rather  than  to  Fimbria. — To  add  to  the 
misfortunes  of  Mithridates,  his  fleet  was  entirely  de- 
feated in  two  engagements  by  LucuUus ;  fo  that  he  be- 
gan to  be  weaiy  of  the  war,  and  therefore  defired  Ar- 
chelaus to  conclude  a  peace  upon  as  honourable  terms  33 
as  he  could.  The  king  himfelf  had  afterwards  alfo  a  Peace  cois*;' 
conference  with  Sylla,  and  a  peace  was  concluded  in  '^l"^^'^* 
85  B.  C.  on  the  following  terms,  viz.  That  Mithrida- 
tes fhould  relinquifh  all  his  couqucils,  and  content  him- 
felf with  his  paternal  dominions,  which  were  confined 
within  the  limits  of  Pontus  :  that  he  fhould  immediate- 
ly refign  Bithynia  to  Nicomedes,  and  Cappadocia  to 
Arlobarzanes,  and  releafe  without  ranfom  all  the  prifo- 
ners  he  had  taken  during  the  war  :  that  he  fhould  pay 
to  the  Romans  2000,  or  as  others  will  have  it  3000,  ta- 
lents, and  dehver  up  to  Sylla  80  fhips  with  all  their 
arms  and  ammunition,  and  500  archers;  and  laftly,  that 
he  flTOuld  not  moleft  fuch  cities  or  perfons  as  had  du- 
ring the  war  revolted  from  him  and  fided  with  the  Ro- 
mans. 

Sylla,  having  thus  concluded  the  war  with  great  glo- 
ry to  himfelf  and  advantage  to  the  republic,  turned  his 
army  againll  Fimbria  but  the  latter,  finding  himfelf  in 
no  condition  to  oppofe  Ills  rival  by  fon;e,  had  i-ecourfe 
to  treachery,  and  attcmjjted  to  get  Sylla  murdered. 
The  plot  mifcarried,  and  Fimbria  put  an  end  to  his  own 
life  ;  upon  which  Sylla,  having  now  an  uncontrouled 
power  in  Afia,  declared  the  Chijins,  Rhodlans,  Lyci- 
ans,  Magnefians,  and  Trojans,  free,  and  friends  of  the 
people  of  Rome,  by  way  of  reward  for  their  having  fided 
with  the  Romans:  but  on  the  other  cities  he  laid  heavy 
fines  ;  condemning  them  in  one  year  to  pay  20,000  ta- 
lents, and  quartering  hisfoldiers  in  the  houfes  of  thofevv-ho  - 
had  fhown  difafiedtion  to  the  Romans.  Each  private 
man  was  to  receive  of  his  landlord  16  drachmas  a-day, 
and  each  officer  5'o  ;  and  befides,  both  were  to  be  fup- 
plied  with  provifiijns,  not  only  for  themfelves,  but  for 
fuch  of  tKeir  friends  as  they  thought  proper  to  invite. 
By  thefe  impofitions  moft.  of  the  people  of  Afia  were 
reduced  to  beggary;  efpecially  the  inhabitants- of  Ephe- 
fiis,  who  had  above  all  others  fhown  their  hatred  to  the 
Romans.  Sylla  then,  having  colletled  immenfe  trea- 
fure,  fet  fail  for  Italy  j  leaving  beliind  kim  LuculEis 
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\vhTii  the  chara£ler  gf  qua/lor,  and  Muraena  with  that 
of  pr^ior. 

The  two  legions  which  Fimbria  had  commanded  were 
given  to  Mureena,  becaufe  Sylla  fufpefted  them  of  an 
inchnation  to  the  faftion  of  Marlus,  whofe  party  he  was 
goingr  to  crufh  at  Rome. 

Mithridates  in  the  mean  time  no  fooner  returned  into 
Pontus,  than  he  fet  about  the  reduftion  of  thofe  nations 
which  had  revolted  from  him  during  the  war.    He  be- 
gan with  the  Colchi ;  who  immediately  fubmitted,  up- 
on condition  that  Mithridates  would  give  his  fon  for  a 
king  over  them.    This  was  complied  with;  but  the  ©Id 
king  had  thenceforward  a  jealoufy  of  his  fon,  and  there- 
fore firft  imprifoned  and  then  put  him  to  death.  Soon 
after  this,  the  king  having  made  great  preparations  un- 
der pretence  of  reducing  the  Bofphori,  a  wailike  nation 
who  had  revolted  from  him,  the  Romans  began  to  be 
jealous.   Their  jealoufy  was  further  increafed  by  Arche- 
laus,  who  fled  to  them,  and  alTured  them  that  the  pre- 
parations of  Mithridates  were  not  at  all  defigned  againft 
the  Bofphori.    On  hearing  this,  Mura;na  invaded  Pon- 
tus without  any  farther  pi-ovocation.    The  king  put 
him  in  mind  of  the  articles  of  peace  concluded  with 
Sylla :  but  Mursena  replied  th:;t  he  knew  of  no  fucli 
articles;  for  Sylla  had  fet  nothing  down  m  writing,  but 
contented  himfelf  with  the  execution  of  what  had  been 
agreed  upon.    Having  given  this  anfwer,  the  Roman 
general  began  to  lay  wafte  and  plunder  the  country, 
without  fparing  even  the  treafures  or  temples  confecra- 
ted  to  the  gods.    Having  put  all  to  fire  and  fword  on 
the  frontiers  of  Pontus  towards  Cappadoci^,  he  palfed 
the  river  Plalys,  and  on  that  fide  poffefied  himfelf  of 
400  villages  without  oppofition  ;  for  Mithridates  was 
unwilling  to  commit  any  hoftilities  before  the  return  of 
an  ambaflador  whom  he  had  fent  to  Rome  to  complain 
lof  the  conduft  of  Murscna.    At  laft  the  ambaflador  re- 
turned, and  with  him  one  Callidlus  ;  who,  in  public  af- 
fembly,  commandedMuraena  to  forbear  m.olefting  a  friend 
and  ally  of  the  Roman  people  ;  but  afterwards,  calling 
him  afide,  he  had  a  private  conference  with  him,  in 
which  it  is  fuppofed,  as  he  brought  no  decree  of  the 
fenate,  that  he  encouraged  him  to  purfue  the  war. 
Whatever  might  be  in  tills,  it  is  certain  that  Muraena 
flill  continued  to  praftife  the  fame  hoftilities,  and  even 
made'  an  attempt  on  Sinope,  where  the  king  refided  and 
the  royal  treafures  w^ere  kept.    But  as  the  town  was 
well  fortified,  he  was  forced  t(.)  retire  with  fome  lofs. 
In  the  mean  time  Mithridates  himfelf  taking  the  field, 
appeared  at  the  head  of  a  powerful  army,  drove  the 
Romans  out  of  their  camp,  and  forced  them  with  great 
flaughter  to  fave  themfelves  over  the  mountains  into 
Phrygia  ;  which  fudden  vidlory  again  Induced  many  ci- 
ties to  join  Mithridates,  and  gave,  him  an  opportunity 
once  more  of  driving  the  Romans  out  of  Cappadocia. 

In  the  mean  time,  Sylla,  being  created  dlftator  at 
Rome,  fent  a  meffenger  to  Murasna,  charging  him  in 
his  name  not  to  moleii  Mithridates,  whom  he  had  ho- 
noured with  the  title  of  a  friend  and  ally  of  Rom.e. 
Muraena  did  not  think  proper  to  difregard  this  meffage ; 
and  therefore  immediately  abandoned  all  the  places  he 
liad  feized,  and  Mithridates  again  renounced  Cappado- 
cia, giving  his  own  fon  as  an  hoftage  of  his  fidelity. 
Being  then  at  leifure  to  purfue  his  other  plans,  Mithri- 
dates fell  upon  the  Bofphori;  and,  having  foon  fubdued 
them,  appointed  Macliares  one  of  his  fons  king  of  the 
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countr)'.  But  k'ading  his  army  from  thcnee  againft  the  P^- 
Achaeans,  a  people  bordering  on  the  Colchi,  and  orlgi- 
nally  defcended  from  the  Greeks,  who  returning  from 
Troy  had  miftaken  their  way  into  Greece  and  fettled 
there,  he  was  defeated  with  the  lofs  of  three-fourths  of 
his  men.  On  his  return  to  Pontus,.  however,  he  recruit- Rpgag- 
ed  his  army,  and  made  vaft  preparations  to  invade  them  in  a  net 
•anew  j  but  in  the  mean  time,  hearing  of  Sylla's  death,  . 
he  came  to  the  imprudent  refolution  of  entering  into  a*^^"^^^^ 
fecond  war  with  the  Romans.  Having  therefore  Indu- 
ced his  fon-In-law  Tigranes,  king  of  Armenia,  to  invade 
Cappadocia,  he  himfelf  entered  Paphlagonia  at  the  head 
of  i20,coo  foot  difciphned  after  the  Roman  manner, 
16,000  horfe,  and  100  chariots  armed  with  fcythes. 
This  country  readily  fubmitted  ;  after  which  the  king  \ 
marched  Into  Bithynia,  which  alfo  fubmitted  without 
oppofition  ;  the  province  of  Afia  followed  the  example 
of  thereil;  for  thefe  countries  being  oppreffed  with  ex- 
orbitant taxes,  looked  upon  him  as  their  deliverer.  In 
entering  the  cities  of  Afia,  he  caufed  M.  Marius  or  Va- 
rius,  whom  Sertorius  had  fent  him  out  of  Spain  to  dif- 
cipline  his  troops,  walk  before  him  with  the  enfigns  of 
confidar  dignity  as  If  he  was  the  chief  maglftrate  ;  the 
king  following  as  one  of  his  attendants.  He  made  fe- 
veral  cities  free  ;  but  at  the  fame  time  acquainted  the 
inhabitants,  that  they  Avere  indebted  to  Sertorius  for 
their  liberty  ;  and  thus,  by  the  connivance  of  that  ge- 
neral, many  cities  revolted  from  the  Romans  without 
knowing  tliat  they  liad  done  fo.  But  in  the  mean  time 
Julius  Casfar,  being  at  that  time  at  Rhodes,  whither  he 
had  gone  to  ttudy  oratory,  and  hearing  what  havock 
tlie  king's  officers  made  in  the  adjacent  countries,  he 
coUefted  what  troops  he  could,  and  falling  imexpefted- 
ly  upon  them,  drove  them  quite  out  of  the  province  of 
Afia. 

The  Roman  fenate,  now  finding  a  war  unavoidable, 
appointed  Lucullus  to  manage  it.  The  other  confuland  Cc 
Cotta,  having  folicited  an  employment  in  this  war,  was  ^^^^  "I 
fent  with  a  fleet  to  guard  the  Propontis  and  defend  Bi-*^'"^* 
thynia.  I^ucullus  having  raifed  one  legion  in  Italy, 
pafled  over  with  it  into  Afia,  Avhere  he  was  joined  by 
four  others,  two  of  which,  as  they  had  ferved  under 
Fimbria,  proved  at  firft  very  mutinous  and  rcfraftory  ; 
nor  were  the  otlier  twomiUch  better, having  beenimmerfed 
In  the  Afiatic  luxuries.  The  difciplining  of  thefe  troops 
took  up  a  confidcrable  time,  which  was  prejudicial  to 
the  Roman  affairs  ;  for  almoft  all  the  Afiatics  were 
ready  to  revolt,  and  Mithridates  was  making  the  great- 
eft  preparations.  One  of  his  armies  was  ordered  to 
march  into  Cappadocia,  under  the  command  of  Dio- 
phantus  MathaVus,  In  order  to  oppofe  Lucullus  if  he 
ftiould  attempt  to  enter  Pontus  on  that  fide  ;  another, 
commanded  by  Mitliridates  in  perfon,  confifted  of 
150,000  foot,  12,000  horfe,  and  100  chariots  armed 
with  fcythes  ;  a  third  army,  commanded  by  Marius  and 
Eumaclius,  two  generals  of  great  experience  In  war, 
was  encamped  in  the  neighbourhood  of  Heraclea  in 
Pontus. 

The  beginning  of  the  war  proved  favourable  to  Mi- 
thridates.  Cotta  being  defired  by  Lucullus  to  keep  hlfe 3^  fi] 
fleet  within  the  harbour,  as  being  inferior  to  that  offuccef* 
Mithridates,  refolved  to  take  the  firft  opportunity  of 
fighting  the  king  by  land,  not  doubting  of  an  eafy  vic- 
tory. Having  for  this  purpofe  collefted  all  the  forcLS 
he  could,  Cotta  difpatch^d  his  kgate,  P.  Rutilius,  with 
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4  confiderable  body  to  obferve  the  inollonsof  the  ene- 
my. This  commander  being  met  by  Mariu«  and  Eu- 
machus,  an  engagement  enfued,  in  which  the  Romans 
were  defeated,  and  the  greateft  part  of  thtrilj  together 
'•'with,  their  commander,  ciit  in  pieces.  The  fame  mif- 
ibrtune  befel  feveral  other  officers  of  <iillind:ion  fent 
^out  to  oppofe  Mithridates^  who,  being  elated  with 
'fuccefs,  ordered  his  admiral  to  fail  into  the  very  har- 
bour, and  fire  the  Roman  fleet.  This  was  according- 
ly performed  without  the  leafl  oppofition  from  Cotta  ; 
and  60  fliipa  were  taken,  funk,  or  burnt,  on  that  occa- 
fion. 

Thefe  vi^^orles  having  increafed  the  rebellious  difpa- 
fition  of  the  Afiatics,  made  Lucullus  haften  his  march  in 
-order  to  ftop  the  progrefs  of  the  enemy.  But  finding 
the  king's  army  much  more  numerous  than  he  expeft- 
ed,  he  thought  proper  to  decline  an  engagement.  How- 
ever, fsveral  Hdrmifhes  happened,  in  which  the  Romans 
had  always  fo  much  the  advantage,  that  they  became 
impatient  for  a  general  engagement.  But  Lucullus  did 
not  at  this  time  choofe  to  run  fo  great  a  rilk;  and  there- 
fore Mithridates,  feeing  he  could  not  force  the  Romans 
to  a  battle,  decamped  in  the  night-time,  and  by  day- 
break reached  Cyzicum,  a  moft  important  city,  and 
greatly  attached  to  the  Romans.  Lucullus  purfued 
him ;  and,  falling  on  his  rear,  killed  lO,ooo,  and  took 
13,000  prifoners.  After  this,  the  Roman  general,  by  a 
manoeuvre,  gained  an  important  pafs,  which  enabled 
*"*him  to  cut  off"  all  communication  between  the  army  of 
Mithridates  and  the  neighbouring  country.  The  king, 
feeing  himfelf  thus  in  danger  of  famine,  redoubled  his 
efforts  to  gain  the  city ;  but  finding  that  he  could 
not  batter  down  the  walls,  he  refolved  to  undermine 
them.  In  this  alfo  he  was  unfuccefsful ;  the  befieged 
funk  countermines,  and  had  very  near  taken  the  king 
himfelf  in  one  of  his  own  mines*  In  the  mean  time, 
winter  coming  on,  the  army  of  Mithridates  was  fo  di- 
flreffed  for  want  of  provifions,  that  many  died  of  hun- 
ger, \Vhile  the  furvivors  were  forced  to  feed  on  the  flefh 
of  their  dead  companions.  The  famine  was  followed 
by  a  plague  ;  which  deftroycd  fuch  numbers,  that  Mith- 
ridates was  obliged  to  think  of  a  retreat ;  and  even  this 
was  become  very  dangerous.  However,  he  laid  hold  of 
the  opportunity  when  Lucullus  went  away  to  befiege 
a  neighbouring  caftle,  and  fent  off  the  greateft  part  of 
his  cavalry  in  the  night ;  ordering  them  not  to  halt  till 
they  were  out  of  the  reach  of  the  enemy.  But  Lucul- 
lus having  got  intelligence  of  their  march,  fuddenly  re- 
of  turned,  and  purfued  them  fo  clofe,  that  he  came  up 
with  them  as  they  were  pafGng  a  river,  took  600  horfe, 
all  their  beafts  of  burden,  15,000  men,  and  put  the  reft 
to  the  fvTOrd.  On  his  return  he  fell  in  with  Ari- 
ftonicus  the  king's  admiral,  whom  he  took,  juft  as 
he  was  ready  to  fail  with  a  large  fum  of  money  de- 
figned  to  bribe  the  Roman  army.  In  the  mean  time 
Mithridates,  finding  himfelf  reduced  to  the  laft  extre- 
mity, embarked  in  the  night-time  with  the  greateft  part 
©f  the  forces,  while  Marius  and  Eumachusj  with 
30,000  men,  made  the  beft  of  their  way  to  Lampfacus. 
But  being  clofely  purfued  by  the  Romans,  they  were 
overtaken  at  the  river  jSlfopus,  which  at  that  time  was 
not  fordable,  by  reafon  of  its  having  been  fweUed  by 
heavy  rains.  Twenty  thoufand  were  killed  on  the  fpot; 
nor  could  a  fmgle  man  have  efcaped,  had  not  the 
Afiatics  fcattered  great  quantities  of  gold  »nd  lilver  in 
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the  way,  that  the  march  of  the  Romans  might  be  re- 
tarded by  their  flopping  to  gather  it  Up.  Lucullus  on  ' 
his  return  entered  Cyzicuir.  amidft  the  acclamations 
of  the  citizens  ;  who  afterwards  inftituted  public  fports 
in  honour  of  him,  which  they  called  Lucullea,  The 
city  was  declared  free,  and  all  the  privileges,  exemp- 
tions, and  immunities,  beftowed  upon  the  citizens  which 
were  enjoyed  by  the  inhabitants  of  Rome  itfelf. 

From  Cyzicufh,  Lucullus  marched  along  the  coaft  of  lucullus 
the  Hellefpont  till  he  came  to  Troas  \  where  he  equip- 8^"^*  ^. 
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ped  his  fleet,  and  put  to  fea  in  queft  of  Marius,  Alex-j^j-y  jj^. 
ander,  and  Dionyfius,  three  of  the  king's  generals,  who 
had  a  fleet  of  50  (hips,  with  10,000  land-forces  on 
board.  Lucullus  came  up  with  them  near  the  ifland  of 
Lemnos,  took  3  2  of  their  {hips,  and  put  a  great  num- 
ber of  their  land-forces  to  the  fword.  The  day  after 
the  engagement  the  three  generals  were  difcovered  in  a 
cave  where  they  had  concealed  themfelves,  and  dragged 
from  thence  to  Lucullus ;  who,  after  having  feverely 
.upbraided  Marius  for  fighting  againft  his  country,  cau- 
fed  him  to  be  put  to  death.  Alexander  and  Diony- 
fius were  referved  for  the  triumph  ;  but  the  latter  poi- 
foned  himfelf  to  avoid  that  difgrace.  Lxicullus  then 
fteered  his  courfe  for  Bithynia,  on  receiving  intelligence 
that  Mithridates  had  appeared  with  his  fleet  on  thofe 
coafts  :  but  the  king  having  notice  of  his  approach, 
made  what  hafte  he  could  to  gain  Pontus,  and  arrived 
at  Heraclea  on  board  a  pirate  named  Selemus  ;  with 
whom  he  was  obliged  to  truft  himfelf,  his  fleet  being 
difperfed  by  a  violent  ftorm,  and  the  Ihip  that  carried 
him  caft  away.  43 

In  the  mean  time  Mithridates  was  no  lefs  unfortu- Farther 
nate  by  land  than  by  fea.  Triarlus,  one  of  the  officers 
of  Lucullus,  reduced  the  cities  of  Apamea,  Prufa,  Pru-  '-'**^"^^"'* 
fias,  and  Nicasa.  From  thence  he  marched  with  all  ex- 
pedition to  Nicomxedia,  where  the  king  himfelf  was,  and 
near  which  place  Cotta  lay  encamped.  But  before  the 
two  armies  could  be  joined,  Mithridates  efcaped,  firft 
to  Heraclea,  which  was  betrayed  to  him,  and  from 
thence  to  Sinope.  Nor  was  Lucullus.  himfelf  all  this 
time  inaftive.  Having  reduced  all  Paphlagonia  and 
Bithynia,  he  marched  through  Cappadocia,  and  joined 
Cetta  and  Triarlus  at  Nicomedia,  with  a  defign  to  in- 
vade Pontus  ;  but  hearing  that  Heraclea  was  in  the 
hands  of  Mithridates,  he  difpatched  Cotta  to  reduce 
that  city.  Triarlus  was  ordered  with  the  fleet  to  tlie 
Hellefpont  and  Propontis,  to  intercept  the  king's  fleet, 
which  was  daily  expefted  from  Spain  with  fupplies  from 
Scrtorius.  Lucullus  himfelf,  with  the  main  ftrength  of 
the  army,  purfued  his  march  into  Pontus.  His  army 
was  greatly  haraffed,  cfpecially  in  the  narrow  paffes  be- 
tween Cappadocia  and  Pontus,  by  flying  parties  of  the 
enemy.  But  the  greateft  inconvenience  was  the  waiA 
of  provifions,  as  the  king's  troops  bad  laid  wafte  all  the 
country  round ;  infomuch  that  Lucullus  having  loft  al- 
moft  all  his  beafts  of  burden,  was  obliged  to  take  along 
with  tlie  anny  30,000  Galatians,  each  of  them  carrying 
a  fack  of  corn  on  his  back.  At  kft,  however,  he  gain- 
ed the  plains  of  Pontus  ;  where  provifions  were  fo  plen- 
tiful, that  an  ox  was  fold  for  a  drachma,  and  every  thing 
elfe  in  proportion. 

The  Roman  general  'having  now  carried  the  war  Into 
the  enemy's  eountiy,  divided  his  forces,  and  at  the  fame 
time  invefted  a  very  ftrong  town  named  Amtfus  ;  ano- 
ther called  Eu^atoria-,  built  by  Mithridates,  and  made 
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the  place  of  his  refidence  ;  and  another,  named  Them'if- 
cyra,  fituated  on  the  banks  of  the  Thermodoon.  Eu- 
patorla  was  foon  taken,  but  Themilcyra  made  a  vigo- 
rous refiftance.  The  townfmen  galled  the  Romans  to 
fuch  a  degree,  that,  not  daring  to  approach  the  walls 
openly,  they  contented  themfelves  with  undermining 
them  :  but  in  this  too  they  met  with  no  fmall  difficul- 
ty ;  for  the  enemy  countermined,  and  often  engaged 
them,  under  ground,  letting  into  the  mines  bears  and 
other  wild  beafts,  with  fwarms  of  bees,  which  obliged 
them  to  abandon  their  works.  However,  the  town  was 
at  laft  obliged  to  furrender  for  want  of  provifions.  As 
for  Amifus,  Lucullus  himfelf  fat  down  before  it :  but 
finding  it  ilrongly  fortified  and  garrifoned  with  the 
flower  of  the  king's  troops,  the  Roman  general  thought 
proper  to  reduce  it  by  famine  ;  and  on  this  occafion  his 
countrymen  firft  complained  of  him  as  protradling  the 
%var  for  his  own  advantage. 

In  the  mean  time  Mithridates  having  recruited  his- 
fhattered  army,  advanced  to  Cabiras,  a  city  not  far  di- 
Itant.from  Amilus.  Lucullus,  leaving  part  of  the  army 
to  continue  the  fiege,  marched  at  the  head  of  the  reil 
to  oppofe  Mithridates.  But  the  king  having  drawn  his 
cavalry  into  a  general  engagement,  defeated  them  with 
confiderable  lofs,  and  drove  them  back  to  the  moun- 
tains, through  the  pafles  of  which  Lucullus  had  lately 
marched  to  attack. him.  This  check  obliged  the  Ro- 
man general  to  retire  to  a  riling  ground  near  the  city 
of  Cabiraj,  where  the  enemy  could  not  force  him  to  an 
engagement.  Here  provifions  beginning  to  grow  fcarce, 
Lucullus  fent  out  flrong  parties  from  his  army  into_  Cap- 
padocia,  the  only  place  from  whence  he  could  have  fup- 
plies.  One  of  thefe  parties  entirely  defeated  Taxiles 
and  Diophantes,  two  of  the  king's  generals,  who  had 
been  itationed  there  to  prevent  Lucullus  from  having 
any  communication  with  the  countiy.  The  king,  up- 
on the  news  of  this  defeat,  refolved  to  break  up  his 
camp  and  retire,  not  quellioning  but  that  Lucullus 
would  attack  him  as  foon  as  his  forces  returned.  This 
refolution  he  no  fooner  imparted  to  his  nobles,  than 
they  began  privately  to  fend  away  their  moft  valuable 
goods ;  which  being  found  out  by  the  foldiers,  they 
took  it  in  fuch  bad  part  that  no  intelligence  had  been 
given  them,  that  they  plundered  their  baggage,  and  put 
thofe  who  had  the  care  of  it  to  the  fword.  After  this 
they  betook  themfelves  to  flight,  crowding  out  of  the 
gates  in  the  utmoft  confufion.  The  king  battened  to 
ilop  their  flight ;  but  nobody  fiiowing  him  the  leaft  re- 
fpeft,  he  was  carried  away  by  the  crowd,  and  in  great 
danger  of  being  trampled  to  death.  Having  with  diffi- 
culty made  his  efcape,  he  retired  with  a  fmall  retinue, 
firft  to  Cabirae,  and  then  to  his  fon-in-law  Tigranes 
king  of  Armenia.  Lucullus  difpatched  the  beft  part 
of  his  cavalry  to  purfue  the  fugitives ;  while  he  himfelf, 
with,  the  reft,  invefted  the  camp  of  Mithridates,  where 
thofe  remained  who  could  not  fly  with  the  reft.  The 
camp  was  eafily  taken  ;  but  moil  of  the  foldiers  made 
their  efcape,  while  the  Romans,  contrary  to  their  gene- 
ral's orders,  were  buficd  in  plundering.  Lucullus  then 
purfued  hard  after  the  king ;  who,  being  overtaken  by 
a  company  of  Galatians,  caufed  a  mule  loaded  with 
part  of  his  treafures  to  be  driven  in  among  them,  by 
which  means  he  made  his  efcape  while  they  quarrelled 
about  the  booty.  Mithridates,  remembering  in  his 
flight,  that  be  had  left  bis  fillers,  wives,  aad  coflcubiaes 
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at  Pharnacia,  difpatched  an  eunuch,  named  Sm-hus  or 
Bacchides^  with  orders  to  put  them  all  to  death,  left 
they  fliould  fall  into  the  hands  of  the  enemy ;  which 
was  accordingly  done. 

After  the  flight  of  Mithridates,  the  Romans  no  Ion- 
ger  met  with  any  oppofiticin ;  the  king's  governors 
flocking  from  all  parts  to  put  themfelves  under  the  pro- 
tedion  of  the  conqueror.  Among  thefe  was  the  grand- 
father of  Strabo  the  geographer,  whom  the  king  had 
difobliged  by  putting  to  death  his  coufin-german  Ti- 
bias,  and  his  fon  Theophilus.  He  was  a  man  of  fuch 
credit,  that  it  was  no  fooner  heard  that  he  had  aban- 
doned the  king's  party,  than  1 5  other  commanders  de- 
livered up  to  Lucullus  the  places  with  which  they  had 
been  intrufted  ;  and  about  the  fame  time  Triarius  fall- 
ing in  with  the  king's  fleet  near  the  ifland  of  Tenedos, 
obtahied  a  complete  viclory,  lining  either  taken  or 
funk  6o  of  the  enemy's  velTels. 

All  this  time  Cotta  had  been  employed  without  fuc- 
cefs  in  befieging  Heraclea,  which-  he  could  never  have 
reduced  without  the  affiftance  of  Triarius.  That 
commander,  having  defeated  the  fleet,  foon  reduced 
the  town  to  fuch  diftrefs,  that  a  third  part  of  the  gar- 
rifon  died  of  hunger  ;  upon  which  the  governor,  Co- 
nacorix,  privately  agreed  with  Triarius  to  deHver  one 
of  the  gates  to  him.  This  was  accordingly  done  ;  and 
the  Romans,  entering,  made  a  tenible  daughter  of  the 
helpkfs  inhabitants  '  But  in  the  mean  time  Cotta,, 
provoked  at  feeing  himfelf  deprived  both  of  all  fliare 
of  the  booty,  and  the  honour  of  reducing  a  place  be- 
fore which  he  had  fat  fo  long,  fell  upon  his  countiy- 
men  as  they  were  bufied  in  plundering  ;  which  would 
have  occafioned  a  great  deal  of  bloodftied,  had  not 
Triarius  promifed  to  divide  the  booty  equally.  Co- 
nacorix,  in  order  to  conceal  his  treachery,  after  march- 
ing out  of  Heraclea,  feized  on  two  forts  belonging  to 
the  Romans  ;  and  Triarius  being  fent  to  recover  them^, 
Cotta,  in  his  abfence,  plundered  the  city  anew,  rifled 
the  temples  which  the  other  had  fpared,  put  all  the 
citizens  he  could  meet  with  to  the  fword,  and  having 
carried  off  every  thing  valuable,  at  laft  fet  fire  to  the 
city  in  feveral  places,  by  which  means  it  was  foon  re- 
duced to  arties.  ,  Cotta  then,  having  no  farther  occa- 
fion for  his  troops,  difmifTed  the  auxiliaries,  refigned 
his  legions  to  Lucullus,  and  put  to  fea  himfelf  in  order 
to  return  to  Rome.  But  he  had  fcarce  got  out  of 
the  harbour,  when  part  of  his  fhips,  being  overloaded 
with  the  fpoils  of  the  city,  funk  ;  and  the  others  were 
by  a  violent  north  wind  daflied  agaiirfl  the  fliore, 
which  occafioned  the  lofs  of  a  great  part  of  the  booty. 
However,  on  his  return  to  Rome,  he  was  highly  ap- 
plauded by  the  fenate,  and  honoured  with  the  title  of 
Ponticus. 

Lucullus,  having  now  reduced  Pontus,  marched  a- 
gainft  the  Chaldeans,  Tibarenians,  and  inhabitants  of 
A  rmenia  Minor  ;  who  volimtarily  fubmitted  to  him, 
and  put  him  in  pofieffion  of  all  their  ftrong  h<^lds. 
From  Armenia,  he  returned  before  Amifus,  which, 
ftill  held  out ;  Callimachus,  governor  of  the  place,  ha- 
ving haraffed  the  Romans  to  fuch  a  degree  by  engiae;j 
of  his  own  rontriving,  that  they  had  given  over  their 
affaults,  and  contented  themfelves  whh  blocking  it  -up 
by  land,  though  the  garrifon  was  at  the  fame  time 
plentifully  fupplied  with  provifions  by  fea.  LucuUus, 
on  his  arrival,  fummgacd  tbe  city  to  furrender,  offer- 
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ing  the  inhabitants  very  honourable  terms  *,  but,  being 
refufed,  he  made  a  general  aflault  at  the  time  when  he 
knew  that  CaUimachus  ufcd  to  draw  off  great  part  of 
his  troops  to  give  them  feme  refpite.  The  Romans 
applying  their  foaling  ladders,  got  over  the  wall  be- 
fore CaUimachus  could  come  to  the  affiftance  of  thofe 
whom  he  had  left  to  guard  it ;  however,  by  fetting 
the  city  on  fire,  he  found  means  in  that  confufion  to 
make  his  efcape.  LucuUus  commanded  his  men  to  ufe 
their  utrrroft  endeavours  to  fave  the  city  ;  but  they  be- 
ing intent  only  upon  plundering,  regarded  nothing 
but  the  furniture.  At  laft  the  fire  was  extinguifhed 
by  a  violent  (hower  ;  and  Lucullus,  having  with  much 
ado  reftrained  his  foldiers  from  committing  any  farther 
excefles,  repaired  the  city  in  fome  meafure  before  he 
left  it,  and  fuffered  the  inhabitants  to  enjoy  their  pof- 
feffions  in  peace. 

Nothing  was  now  wanting  but  the  captivity  of  Mi- 
lted by  thridates  himfelf  to  put  a  final  period  to  the  war  ;  and 
uilus,  therefore  Lucullus  demanded  him  from  his  fon-in-law 
Tigranes.  But  though  that  prince  could  not  be  pre- 
vailed to  fee  Mithridates  on  account  of  his  mifcon- 
ilu6l,  he  could  as  httle  be  induced  to  dehver  him  up 
to  his  enemies.  After  this  refufal,  however,  he  for 
the  firft  time  condefcended  to  fee  his  father-in-law, 
after  he  had  refided  a  year  and  eight  months  in  his 
dominions.  In  a  private  conference  held  by  the  two 
kings,  it  was  agreed,  that  Tigranes  fhould  march  a- 
gainft  the  Romans,  and  Mithridates  with  10,000  horfe 
return  into  Pontus,  where  he  fhould  make  what  levies 
he  could,  and  rejoin  Tigranes,  before  Lucullus,  who 
was  then  employed  in  the  fiege  of  Sinopc,  could  enter 
Armenia.  But,  in  the  mean  time,  Sinope  having  fur- 
rendered,  Lucullus  with  all  poflible  expedition  marched 
againft  Tigranes,  and,  having  drawn  him  into  a  general 
engagement,  gave  him  an  entire  defeat,  as  is  related  un- 
der the  article  Armenia. 

Mithridates  was  marching  to  his  affiftance,  when  he 
met  his  fon-in-law  flying  with  a  fmall  retinue  to  fliel- 
ter  himfelf  in  fome  remote  corner  of  the  kingdom. 
■efoWesHe  encouraged  him  to  raife  new  forces;  not  doubting 
but  that  another  campaign  would  repair  all  former 
lolfes,  provided  he  would  commit  to  his  management 
every  thing  relating  to  the  war.  To  this  Tigranes 
agreeing,  as  he  thought  him  more  fit  to  deal  with  the 
Romans  than  himfelf,  orders  were  iffued  out  for  raifing 
SI  new  army,  and  alf  the  Armenians  able  to  bear  arms 
fummoned  to  meet  at  the  place  of  the  general  rendez- 
vous. Out  of  thefe  Mithridates  chofe  70,00c  foot 
and  35,000  horfe  ;  and  having  trained  them  up  during 
the  winter,  after  the  Roman  difcipline,  in  the  begin- 
ning of  the  fpring  he  left  part  of  them  with  Tigranes, 
and  marched  himfelf  with  the  refl  into  Pontus,  where 
he  recovered  many  important  places,  and  overcame  in  a 
pitched  battle  M.  Fabius,  whom  Lucullus  had  appoint- 
ed governor  of  that  province.  Being  flufhed  with  this 
iuccefs,  as  foon  as  the  -wounds  he  received  in  the  en- 
gagement fuflered  him  to  move,  he  purfued  Fabius,  and 
befieged  him  in  the  city  of  Cabira,  whither  he  had 
retired  ;  but  in  the  mean  time  Triarius,  who  was  march- 
ing out  of  Afia  to  join  Lucullus,  hearing  what  diflrefs 
the  Romans  were  in,  haftened  to  their  relief,  and  ap- 
pearing unexptftedly  cn  the  neighbouring  hill,  ilruck 
ifuch  terror  irito  the  enemy,  that  tliey  railed  the  fiege, 
and  made  the  beil  of  thtir  way  into  Cappadocia.  Tri- 
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arlus  purfued  them,  and  got  fo  near  theffl  as  to  be  Pontu*. 
parted  only  by  a  river.    Here  he  halted,  with  a  defign  "   »  ■ 
to  pafs  the  river  after  he  had  allowed  his  men  fome 
reft  ;  for  they  were  tired  out  with  long  marches.  But 
Mithridates  was  before-hand  with  him,  and  crofting 
the  river  on  a  bridge,  where  he  had  placed  a  llrong      47  > 
guard,  attacked  the  Romans  with  great  refolution  fee-Mithridate* 
fore  they  had  time  to  refreih  themfelves.    The  battle  ^"^f^^^^*^* 
was  bloody,  and  the  event  doubtful,  till  the  bridge 
breaking  down  with  the  weight  of  the  multitude  that 
paffed,  the  king's  troops  who  had  engaged,  relying 
chiefly  on  their  numbers,  began  to  lofe  courage,  feeing 
they  could  receive  no  further  affiftance ;  and  the  Ro- 
mans charging  them  with  frefli  vigour,  they  betook 
themfelves  to  a  precipitate  flight.    After  this  engage- 
ment, as  winter  came  on,  both  armies  were  glad  to  re- 
tire to  their  winter-quarters. 

During  the  winter,  Mithridates  ralfed  new  forces  ; 
and  having  received  confiderable  fupphes  from  Tigranes, 
took  the  field  early  in  the  fpring,  in  hopes  of  driving 
the  Romans  quite^  out  of  Pontus,  before  Lucullus,  who 
had  work  enough  on  his  hands  in  Armenia,  could  come 
to  their  affiftance.  With  this  view  he  marched  ftraiglit 
againft  Triarius  and  Sornatius,  to  whom  Lucullus  had 
committed  the  care  and  defence  of  that  province  ;  and 
finding  them  encamped  near  the  city  of  Gazlurfa,  prof- 
fered them  battle;  which  they  declining,  he  fent  a 
■ftrong  detachment  to  befiege  a  caftle  where  the  Ro- 
mans had  left  all  their  baggage,  hoping  they  would 
rather  venture  an  engagement  to  relieve  the  place,  thau 
lofc  all  they  had  got  with  fo  much  toil  and  labour  du- 
ring the  war:  neither  was  he  difappolnted  in  his  hopes; 
for  though  Triarius  was  for  keeping  clofe  in  his  camj» 
till  the  arrival  of  Lucullus,  whom  he  daily  cxpefted,  . 
having  acquainted  him  with  the  danger,  the  foldiers 
hearing  that  the  caftle  was  befieged,  declared  in  a  tu- 
multuous manner,  that  If  he  did  not  lead  them  they 
would  march  to  the  reHef  of  the  place  without  his  45 
leave.  Triarius  being  thus  forced  by  his  own  men  to  Defeats 
fight,  drew  out  his  forces  againft  the  king,  whofe  army  ^ 
was  three  times  his  number ;  but  while  they  were  upon 
the  point  of  engaging,  both  armies  were  by  a  violent 
ftoi-m  forced  to  retire  to  their  refpeftlve  camps  ;  but 
Triarius  receiving  that  very  day  Intelligence  of  the 
approach  of  Lucullus,  and  fearing  he  would  fnatch 
the  vidlory  out  of  his  hands,  refolved  to  make  a  bold 
pufh,  and  next  morning  by  break  of  day  attack  the 
king  In  his  camp.  If  he  conquered,  the  glory  he 
thought  would  be  entirely  his  own  ;  if  he  were  over- 
come, the  enemy  could  reap  no  great  advantage  from 
his  vidlory,  Lucullus  being  at  hand  with  a  powerful 
army.  The  king,  in  that  furprife,  putting  himfelf  at 
the  head  of  a  few  troops  of  his  guards,  fuftained  the 
brunt  of  the  Romans,  till  the  reft  of  his  army  drawing 
up  came  to  his  reHef,  and  attacked  the  enemy  with 
fuch  fury,  that  the  Roman  foot  were  forced  to  give  way, 
and  were  driven  into  a  morafs,  where  they  were  fuiround- 
ed,  and  great  numbers  of  them  cut  in  pieces. 

Thcr  horfe  were  llkev/ife  put  to  flight,  and  purfued 
with  great  flaughter,  till  a  Roman  centurion  In  the 
king's  fervice,  pitying  his  countrymen,  attempted  to 
kill  him.  The  king's  life  was  faved  by  his  breafl- 
plate  ;  but  as  he  received  a  deep  wound  in  the  thigh, 
he  was  obliged  to  give  over  the  purfult  himfelf,  and 
thofe  that  were  about  him  caufed  the  retreat  to  be 
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founded,  which,  as  it  was  unexpefted,  occafioned  a  great 
"    •       confiifion  in  the  whole  army.    The  centurion  was  im- 
mediately cut  in  pieces    but  the  Roman  horfe  in  the 
mean  time  getting  tlie  flart  of  the  enemy,  found  means 
to  make  their  efcape.    Above  7000  of  the  Romans 
■were  killed  in  that  battle  y  and  among  them  150  centu- 
rions and  24  tribunes,  the  greateit  number  of  officers 
49       that  had  been  loll  in  any  engagement  to  that  day. 
All  the  Ro- Mithrldatcs  being  cured  of  his  wound,  that  he  might 
fcrvTce"of^^  not  for  the  future  be  expofed  to  fuch  dangers,  caufed 
Mithri-     ^  ^he  Romans  that  ferved  In  his  army  to  be  formed 
date-  mafia-  into  one  body,  as  if  they  were  to  be  fent  out  on  a  par- 
«r«d.  and  then  oi'dered  them  to  retire  to  their  tents,  where 

they  were  all  to  a  man  cut  in  pieces. 

The  king,  however  elated  with  fuccefs,  yet  would 
Dot  engage  Lnciillus  'y  but  with  long  marches,  haftened 
into  Armenia  Minor,  and  encamped  upon  a  hill  near  the 
town  of  Talm'a,  expefting  Tigranes,  who  was  advan- 
cing with  a  ftroag  army  to  join  him.  LucuUus,  in  pur- 
fuit  of  Mithridates,  marched  over  the  field  of  battle, 
leaving  thofe  unbm-icd  who  had  fallen  in  the  engage- 
ment, which  atenated  the  minds  of  the  foldiery  from 
him,  and  tiiey  began  to  be  very  mutinous ;  being  ftir- 
red  up  by  Appius  Claudius,  whom  Luculhis  had  turn- 
ed, out  of  his  command  for  his  vile  behaviour,  notwith- 
ftanding  he  was  nearly  related  to  him,  Lucullus  having 
married  hia  fifter.  The  difcontent  that  prevailed  in 
the  army  came  to  fuch  a  height,  that  LucuUus  was  ob- 
liged to  lie  ftill  in  his  camp  all  that  fummer  ;  the  fol- 
diers  declaring  ia  a  mutinous  manner,  that  they  woidd 
.  not  foUow  him  aay  longer,  nor  ferve  under  a  general 
•who  refufed  to  (hare  the  booty  with  them. 

TheJe  complaints,  and  the  general  difcontent  that 
reigned  in  the  army,  obliged  the  fenate  to  recal  Lu- 
cuUus, and  appoint  Manius  Acllius  Glabrio,  conful  of 
that  year,  in  his  room.  Glabrio  arriving  in  Bithynia, 
gave  notice  by  public  criers  to  all  the  cities,  that  the 
fenate  had  difcharged  LucuUus  and  his  army,  and  con- 
fifcated  his  goods  for  protrafting  the  war  and  refufing 
to  comply  with  their  injimdlions.  Hereupon  LucuUus 
was  abandoned  by  the  greater  part  of  his  army,  and 
forced  to  retire  into  Galatia,  not  being  in  a  condition 
to  make  head  againft  the  joint  forces  of  the  two  kings; 
who,  laying  hold  of  that  opportunity,  recovered  the  bell 
part  of  Poutus,  Bithynia,  Cappadocia,  and  Armenia 
Minor  I  for  though  Glabrio  had  hafteiied  Into  Pontus, 
as  if  he  had  intended  to  engage  the  enemy  and  rob 
LucuUua  of  the  vldloiy,  yet,  upon  the  firft  news  of  the 
approach  of  the  two  kings,  he  thought  fit  to  retire  and 
5T  leave  the  country  open,  on  all  fides  to  the  enemy. 
l>omi  ey  When  this  wa»  heard  at  Rome,  a  law  was  enacted 
fc^nt  agamft  ^^^^  \jy  Manilius,  a  tribune  of  the  people,  where- 
by the  management  of  the  war  againft  Mithridates  and 
Tigranes  was  committed  to  Pompey,  and  likewife  the 
provinces  of  Cilicla^  then  under  Qiiintust  Marclus^  and 
©f  Bithynia  under  Glabrio.  By  the  fame  law.  he  was 
continued  in  that  unlimited  power  by  fea,  with  which 
he  was  invelted  when  he  firil  fet  out  againft  the  pi- 
rates of  CillcIaK  In  virtue  of  this  law,  Pompey,  who 
had  juft  then,  ended  the  war  with  the  CiUcIan  pirates, 
took  upon  him  the  command  of  the  army,,  and  direc- 
ted all  the  aUIes  of  the  Roman  people  to  join  him  with 
aU  poflible  expedition  :  but  before  he  took  the  field, 
he  renewed  the  alliance  which  SyUa  and  LucuUus  had 
.concluded  with  Phrahates  king  of  Parthia,  and  theni 
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fent  friendly  propofals  to  MIthridates;  who  at  firft  feem- 
ed  inclined  to  give  ear  to  them,  and  accordingly  dlf- 
patched  an.  ambaffador  to  the  Roman  army  to  treat  of 
a  peace.  Pompey  required  of  him  to  lay  down  his  arms  j'^tes 
if  he  was  in  earneft,  and  deliver  up  to  him  aU  thofe  who  Ins  pro 
had  revolted  from  the  Romans  during  the  war.  This  de-^^ls  of 
mand  was  no  fooner  reported  abroad  in  the  king's  camp,  P'^^^** 
but  the  deferters,  who  were  vei-y  numerous  In  the  king's  ■ 
army,  betaking  themfelves  to  their  arms,  threatened  to 
put  Mithridates  hirafelf  to  death  ;  and  would  have  oc- 
cafioned  a  great  difturbance,  had  not  the  king  appeafed 
the  growing  tumult,  by  alTurlng  them,  that  he  had  fent 
ambalTadors,  not  to  treat  of  a  peace,  but  only  to  take, 
under  pretence  of  fuing  for  peace,  a  view  of  the  ene- 
my's ftrength.  He  moreover  obliged  hinofelf,  by  a  fo- 
lemn  oath  In  the  prefence  of  the  whole  army,,  never  to 
enter  into  any  treaty  of  fiiendlhlp  with  the  Romans, 
nor  to  dehver  up  to  them  fuch  as  had  ever  ferved  under 
him. 

Pompey,  finding  his  propofals  reje6^ed,  advanced 
againft  the  king  with  an  army  of  30,000  foot  and 
2O5OOO  horfe,  as  Plutarch  writes,  or  30,000,  as  we  read 
in  Appian,  aU  chofen  troops  ;  for  he  difcharged  moft 
of  thofe  who  had  ferved  under  Glabrio  and  Lucul- 
lus.  As  he  entered  Galatia,  he  was  met  by  LucuUus, 
who  endeavoured  to  perfuade  him  to  march  back,  the 
war  being  near  finiihed,  and  even  deputies  fent  by  the 
repubHc  to  fettle  the  province  of  Pontus ;  but  not  be- 
ing able  to  prevail  with  him,  after  mutual  complaints 
againft  each  other,  they  parted  ;  and  Pompey  remo- 
ving his  camp,  commanded  the  troops  that  we;re  with 
LucuUus  to  join  him,  except  1600  whom  he  left  to  at- 
tend LucuUus  in  his  triumph.  From  thence  LucuUus 
fet  out  for  Rome,  where  he  was  received  by  the  fenate 
with  great  marks  of  efteem,  moft  men  thinking  him 
highly  injured  by  the  authors  df  the  ManUIan  law. 
Pompey  purfucd  his  march  into  Pontus  ;  but  finding 
that  he  could  not  by  any  means  draw  the  king  to  a 
battle,  he  marched  back  into  Armenia  Minor,  with  a 
defign  either  to  reduce  that  province,  or  oblige  Mi- 
thridates to  venture  a  battle  iu  order  to  relieve  it.  Mi- 
thridates followed  him  at  fome  diftance  ;  and  entering 
Armenia,  encamped  on  a  hiU  over-againft  the  Romans, 
and,  by  intercepting  their  convoys,  reduced  them  to 
fuch  diftrefs,  that  they  were  obliged  to  remove  to  a 
more  convenient  place,  the  king  cutting  off  many  ia 
their  rear,  and  harafling  them  with  frequent  attacks,, 
tlU  he  feU  into  an  ambufcade  laid  by  Pompey,  whofe 
perfonal  courage  and  prudent  conduft  on  th;it  occafioa 
confirmed  the  king  in  his  refolutlon  not  to  hazard  a 
general  engagement.  The  two  armies  encamped  over^ 
againft  each  other ;  Pompey  on  one  hiU,  and  the  king 
on  another,  near  the  city  of  Daftira,  In  the  province 
of  Aclfilene,  at  a  fmall  diftance  from  the  Euphrates, 
which  divides  Acifilene  from  Armenia  Minor. 

Here  Pompey,  feeing  he  could  neither  draw  the  kingj,  befh 
to  a  battle,  nor  force  his  camp,  which  was  pitched  on  by 
a  fteep.  and  craggy  mountain,  began  to  block  him  uppey» 
with  a  ditch-  which  he  carried  round  the  bottom  of  the 
hill  where  the  king  was  encamped ;  and  meeting  with 
no  oppofitlon,  finilhed  his  work,  and  quite  cut  off  the 
enemy's  communication  with  the  country.  Pompey 
was  amazed  to  fee  the  king  thus  tamely  fuffer  himfelf 
to  be  fhut  up  ;  and  could  not  help  faying,  That  he  was 
either  a  g^ieat  fool  or  a  grtat  coward ;  a  fool,  if  he  did 
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birtUB.  not  ' apprehend  the  danger  he  was  in ;  a  coward,  if,  being 
,app riled  of  it,  he  did  not  to  the  utmofl  of  his  power  pre- 
vent it.  By  this  ditch,  which  was  150  furlongs  in  cir- 
cuit, and  defended  by  many  forts  raifed  at  fmall  diftances 
from  each  other,  the  king  was  fo  clofely  befieged,  that 
he  could  neither  fend-  out  parties  to  forage,  nor  receive 
the  fupphcs  that  came  to  him  from  Pontus.  He  was 
thus  belieged  for  the  fpace  of  45  or  50  days  ;  and  his 
army  reduced  to  fnch  ftraits,  that,  having  confumed  all 
their  provifions,  they  were  at  laft  forced  to  live  on 
their  dead  horfes.  Hereupon  Mithridates  refolved  fit 
all  events  to  breakthrough  the  Roman  fortifications: 
h  breaks  and  accordingly,  having  put  to  the  fword  all  thofe  that 
rough  the  ^,gj.e  fick  or  difabled,  that  they  might  not  fall  into  the 
enemy's  hands,  he  attacked  in  the  dead  of  the  night 
the  Roman  guards  ;  and  having  overpowered  them  with 
his  numbers,  got  fafe  into  the  open  fields,  and  continued 
bis  march  all  night  towards  Armenia  Major,  where  he 
was  expelled  by  Tigranes. 

Pompey  next  morning  by  break  of  day  purfued  the 
tnemy  with  his  whole  army ;  and  having  with  much 
ado  overtaken  them,  found  the  king  encamped  on  a 
hill,  to  which  there  was  but  one  afcent,  and  that  guard- 
ed by  a  llrong  body  of  foot.  The  Romans  encamped 
over-againft  them ;  but  Pompey,  fearing  the  king 
ftiould  make  his  efcape  in  the  night-time,  privately  de- 
camped, and  taking  the  fame  rout  the  enemy  were  to 
hold  in  order  to  gain  Armenia,  poifefled  himfelf  of  all 
the  eminences  and  defiles  through  which  the  king  was  to 
pafs.  Mithridates  thinking  that  Pompey  was  returned 
bi-hed  by  to  his  former  camp,  purfued  his  march,  and  about  the 
evening  entered  a  narrow  viilley,  which  was 
■feated  ^  furroimded  on  all  fides  by  fteep  hills.  On  thefe  hill* 
the  Romans  lay  concealed,  expe6ling  the  fignal  to  fall 
upon  the  enemy  and  attack  them  on  all  fides  at  once, 
while  they  were  tired  with  their  march,  and  feemingly, 
as  they  had  fent  out  no  fcouts,  in  great  fecurity.  Pom- 
pey was  at  firft  for  putting  off  the  attack  till  the  next 
morning,  thinking  it  not  fafe  to  engage  in  the  night-- 
time  among  fuch  fteep  and  craggy  mountains  ;  but  was 
at  laft  prevailed  upon,  by  the  earneft  prayers  and  in- 
treaties  of  all  the  chief  officers  of  the  army,  to  fall  up* 
on  the  enemy  that  very  night.  It  was  therefore  agreed, 
that  in  the  dead  of  the  night  all  the  trumpets  fhould 
at  once  found  the  charge,  that  thie  fignal  ftiouid  be 
followed  by  an  univerfal  Ihout  of  the  whole  army,  and 
that  the  foldiers  fhould  make  what  Boife  they  could, 
by  ftriking  their  fpears  againft  the  brafs  veftels  that 
were  ufed  in  the  camp.  The  king's  army  at  this  fud- 
den  and  unexpedled  noife,  which  was  echoed  again  by 
the  mountains,  imagined  at  firft  that  the  gods  thera- 
felves  were  come  down  from  heaven  to  deftroy  them  ; 
and  the  Rotnans  charging  them  on  all  fides  with  fhow- 
ers  of  ftones  and  arrows  from  the  tops  of  the  hills,  they 
betook  themfelves  to  a  precipitate  flight ;  but  finding 
all  the  pafles  befct  with  ftiong  bodies  of  horfe  Mid  foot, 
wei'e  forced  to  fly  back  into  the  valley,  where,  for 
many  hours  together,  they  were  expofed  to  the  enemy's 
(hot,  without  being  able,  in  that  confufion,  either  to 
attack  them  or  defend  themfelves.  They  attempted  in- 
deed to  make  fome  refiftance  when  the  moon  rofe  ;  but 
the  Romans  running  down  upon  them  from  the  hills, 
did  not  give  them  time  to  draw  up,  and  the  place  was 
fo  narrow  that  they  had  not  -room  even  to  make  ufe  ef 
their  fwords.    The  king  loft  on  that  occalioa  iG;.ooo 
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men,  according  to  Appian,  but  40,000,  according  T""*"!' 
to  Eutropius  and  others.    On  Pompey's  fide  there  fell  "  *'^*~" 
between  20  and  30  private  men,  and  two  centurions.  ^  ^5 


Mithridates,  at  the  head  of  800  horfe,  broke  through  Diftref*  of 
the  Roman  army,  and  being  after  this  effort  abandon- ^^^thn. 
ed  by  all  the  reft,  becaufe  they  were  clofely  purfued  "^'^^^ 
by  the  enemy,  he  travelled  all  night  attended  by  three 
perfons  only,  vi%.  his  wife,  or,  as  Plutarch  caUs  her, 
his  concubine,  by  name  Hypjicratiay  his  daughter  Dri- 
petine,  and  an  officer.  At  day-break  he  fell  in  with 
a  body  of  mercenary  horfe,  and  3000  foot,  who  were 
marching  to  join  him.  By  thefe  he  was  efaorted  to 
the  caftle  of  Sinoria>  fituated  on  the  borders  of  the 
two  Armenlas.  As  great  part  of  hb  treafures  were 
lodged  here,  he  rewarded  very  liberally  thofe  who  ac- 
companied him  in  his  flight ;  and  taking  6000  talents, 
withdrew  into  Armenia.  As  foon  as  he  entered  the 
borders,  he  difpatched  ambafladors  to  Tigranes,  ac- 
quainting him  with  his  arrival ;  but  that  prince,  who 
was  then  on  the  point  of  concluding  a  feparate  peace 
with  the  Romans,  clapped  his  ambaffadors  in  irons,  pre- 
tending that  his  foa  Tigranes  had,  at  the  inftigatlon  of 
Mithridates,  revolted  firft  to  the  Parthians,  and  then 
to  the  Romans.  Mithridates  finding  himfelf  thus  aban- 
doned, even  by  his  fon-in-Iaw,  left  Armenia;  and  di- 
reiling  his  courfe  towards  Colchis,  which  was  fubjeft 
to  him,  and  not  as  yet  invaded  by  the  Romans,  paflfed 
the  Euphrates  the  fourth  day,_.andgat  fafe  into  his  own 
territories. 

Pompey  fent  out  fcveral  parties  in  purfult  of  the 
king  J  but  remained  himfelf  with  tke  main  body  of  the 
army  in  the  field  of  battle,  where  he  built  a  city,  call- 
ing it  from  that  remarkable  vidory  Nicopo/is.  This 
city,  with  the  adjoining  territory,  he  beftowed  upon  fuch 
of  his  foldiers  as  were  old  or  difabled  ;-and  many  fiock- 
ing  to  it  from  the  ■■  neighbouring  countries,,  it  became 
in  a  ftiort  time  a  very  confiderable  place.-  This  battle 
was  certainly  attended  with  very  fatal  confequences  for  57 
Mithridates  ;  who  was  forced,  his  army  being  entirely  flies  m- 
either  cut  off  or  difperfed,  to  abandon  Iris  own  domi- ^  £j^j^** 
nions,  and  fly  for  £helter  to  the  moft  remote  parts  of  thence  int» 
Scythla.  Pompey  having  concluded  a  peace  with  Ti-  other  coun- 
granes,  as  we  have  related  in  the  hiftory  of  Armenia,*"^** 
and  fettled  the  affairs  of  that  kingdom,  began-  his  march 
in  purfult  of  Mithridates  through  thofe  countries  that 
lie  about  mount  Caucafus.  -  The  barbarous  nations 
through  which  he  paffed,  chiefly  the  Albanians  and 
Iberians,  attempted  to  ftop  his  march,  but  were  foon  put 
to  flight.  However,  he  was  obliged,  by  the  exceffivc 
cold  and  deep  roads,  to  pafs  the  winter  near  the  river 
Cyrus.  Early  in  the  fpring  he  purfued  his  march ;  but 
meeting  with  great  oppofition  from  the  Iberians,  a 
warlike  nation,  and  entirely  devoted  to  Mithridates,  he 
was  employed  moft  part  of  the  fummer  in  reducing 
them.  In  the  mean  time,  Mithridates,  who  had  wintered 
at  Diofcurlas,  ©n  tlie  ifthmus  between  the  Euxine  and 
Cafpian  feas,  and  had  been  joined  there  by  fuch  of  his 
troops  as  had  made  their  efcape  froni  the  late  unfortu- 
nate battle,  continued  his  flight  through  the  countries 
of  the  Achasans,  Zygians,  Heniochians,  Cercetans, 
Mofchi,  and  Colchians.  Of  thefe  nations  fome  recei- 
ved him  kindly,  and  even  entered  Into  alliance  with 
him ;,  through  others  he  was  forced  to  make  himfelf  a 
way  with  his  fwoxd. 

Pompey  took  the  fame  rout,  direding  his  cpurfe 
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by  the  ftars,  efpcclally  in  the  northern  parts  of  Scy- 
thia,  and  carrying  with  him  even  provihon  of  water, 
to  fupply  the  army  in  the  vail  deferts  through  which 
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At  the  fame  time  Ik*  fent  ambafladors  to  Pompey  to  ^^ntn 
treat  of  a  peace,  offering  to  pay  a  yearly  tribute  to 

.  ,         „  the  republic,  on  condition  he  reitored  to  him  his  king- 

further  con -he  marched.     He  fpent  two  years  in  warring  with    dom.    Pompey  rephed,  that  he  would  hearken  to  no 

propofals  whatfoever,  without  the  king  came  to  treat 
with  him  in  perfon,  as  Tigranes  had  done.  This  Mi- 
thridates  looked  upon  as  nowife  coiafiflent  with  his 
dignity ;  and  therefore  laying  afide  all  thoughts  of  an 
accommodation,  began  to  make  what  preparations  he 
could  for  renewing  the  war. 

He  fummoned  all  his  fubje£ls  that  were  able  to  bearR 
arms  to  meet  at  an  appointed  place  ;  and  havihg  cho-^ever*! 
fen  out  of  the  whole  multitude  60  cohorts,  each  con-P'**^"' 
iiMng  of  1 00  men,  he  incorporated  them  with  the  re- 
gular troops  that  were  already  on  foot.    Being  now  in 
a  condition  to  aft  ofFenfzvely,  for  Pompey  had  left  but 
a  fmall  number  of  troops  in  Pontus.  he  poHcfTed  hini- 
felf  of  Fhanagorium,  Cherfonefus,  Theodofia,  Nym- 
phasum,  and  feveral  other  important  places.   But  in  the 
mean  time,  Caltor,  whom  Mithridates  had  appointed 
governor  of  Phanagorium,  falling  out  with  Tripho, 
one  of  the  king's  favourite  eunuchs,  killed  him,  and 
dreading  the  king's  refentment,  ftirred  up  the  inhabi- 
tants to  a  revolt :  by  which  means  Phanagorium  was 
bellowed  upon  her,  referring  for  himfelf  only  fome    again  loft  ;  but  the  caftle,  which  was  defended  by  four 
vefTels  to  fet  off  his  triumph.    Having  taken  another    of  the  king's  fons,  Artaphernes,  Darius,  Xerxes,  and 
fort,  called  the  Neiu  Cajile,  and  to  that  time  looked    Oxathres,  held  out  for  fome  time.    The  king  haften- 
iipon  as  impregnable,  he  found  in  it  great  ftore  of    ed  to  their  rehef ;  but  the  caftle  being  fet  on  fire  by- 
gold,  filver,  and  other  valuable  things,  which  he  af-    the  rebels,  they  were  forced  to  furrender  themfelves  to 

Caftor  before  his  arrival.  Thefe  four  foDS,  with  one 
of  the  king's  daughters,  by  name  Cleopatra,  Caftor 
fent  to  the  Romans  ;  and  fortifying  himfelf  in  the 
town,  perfuaded  moft  ©f  the  neighbouring  cities, 
which  were  opprefled  with  heavy  taxes,  and  ftrangely 
haraffed  by  the  king's  coUedlors,  to  join  in  the  re- 
bellion. 

Mithridates  findinjf  that  he  could  neither  rely  up-Hisfuhje^ 
on  the  foldiery,  moft  of  them  being  forced  into  the '^'^coutenj 
fervice,  nor  on  his  other  fubjefts,  who  were  dlffatis-^'^ 
fied  by  reafon  of  the  exorbitant  taxes,  fent  ambaffa- 
dors  to  invite  the  princes  of  Scythia  to  his  relief,  and 
with  them  his  daughters,  to  be  beftowed  in  marriag^ 
upon  fuch  as  fliowed  themfelves  moft  inclined  to  affift 
him.  But  as  the  ambaffadors  he  employed  on  this  oc- 
cafion  were  eunuchs,  a  race  of  men  no  lefs  abhorred 


thefe  nations,  and  was  often  in  danger  of  lofing  both 
his  life  and  his  army:  but  at  laft  he  overcame  them 
all  ;  and  beUeving  Mithridates,  of  whom  he  could  have 
no  account,  to  be  dead,  he  marched  back  into  Arme- 
nia Minor,  where  he  allowed  fome  reft  to  his  foldiers, 
who  were  quite  worn  out  with  the  hardfliips  they  had 
•endured  in  that  expedition.    Having  refrefhed  his  ar- 
my, he  marched  into  Pontus,  to  redwce  fome  ftrong- 
holds  which  were  ftill  garrifoned  by  the  king's  troops. 
While  he  was  at  Afpis  in  Pontus,  many  of  the  king's 
concubines  were  brought  to  him  ;  but  he  fent  them  all 
liome  to  their  parents,  without  offering  them  the  leaft 
injury,  and  thereby  gained  the  affe<£lion  of  the  chief 
lords  of  Pontus,  whofe  daughters  they  were.  The 
ftrong  caftle  of  Symphori  was  delivered  up  to  him  by 
Stratonix,  one  of  the  king's  concubines,  upon  no  o- 
ther  terms  than  that  he  would  fpare  her  fon  Xiphares, 
who  was  with  the  king,-  in  cafe  he  fliould  fall  into  his 
hands.    She  llkewlfe  difcovered  to  him  great  trcafures 
hid  under  ground,  which  he,  with  great  generofity. 
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terwards  confecrated  to  Jupiter  Capitollnus.  Here,  in 
looking  over  the  king's  manufcripts,  he  came  to  dlf- 
cover  where  the  reft  of  his  treafures  were  concealed, 
what  troops  he  could  raife  -and  maintain,  what  fums 
were  yearly  paid  him  by  his  fubjefts  and  tributaries, 
&c.  whereby  he  could  make  a  true  dlimate  of  his 
whole  power  and  wealth.  Amongft  otiier  manufcripts 
he  found  fome  books  of  phyfic,  v.Tote  by  Mithridates 
himlelf,  which  he  commanded  Lenasas,  a  learned  gram- 
marian, to  tranflale  into  Latin. 

Pompey,  having  thus  reduced  all  Pontus,  marched 
into  Syria,  with  a  delign  to  recover  that  kingdom, 
and  palling  through  Arabia  to  penetrate  as  far  as  the 
Red  Sea.  But  while  he  was  employed  in  this  expedi- 
tion, news  was  brought  him  that  Mithridates,  whom 
he  believed  dead,  had  appeared  unexpectedly  in  Pon- 


at  tht  head  "^"^  at  the  head  of  a  confiderable  army,  and  furprifed    by  the  army  than  favoured  by  the  king,  ov^r  whom 


•f  a  conli- 
<lerable  ai 
sny. 


Panticapgeum,  a  famous  empory  at  the  mouth  of  the 
Euxine  Sea.  He  had  lain  all  this  time  concealed  in 
the  territories  of  a  Scythian  prince,  adjoining  to  the 
Palus  Mdeotis ;  but  hearing  that  Pompey  had  left 
Pontus,  and  was  engaged  in  other  wars,  he  ventured 
cut  of  his  hiding-place,  refolved  either  to  recover  his 
paternal  kingdom,  or  die  in  the  attempt.  He  return- 
ed privately  Into  Pontus  and  managed  matters  there 
{o  dexteroufly,  that  the  Roman  garrifons  knew  no- 
thing of  his  arrival  tiil  he  appeared  with  a  confider- 
able army  in  the  field.  He  advanced  firft  to  the  caftle 
iof  Symphori ;  and  underftanding  that  Stratonix  had 
<telivered  it  up  to  Pompey,  on  condition  he  would 
fave  the  life  of  her  fon  in  cafe  he  fhould  take  Kim  pri- 
foner,  the  king  immediately  caufed  the  youth,  who  was 
in  his  army,  to  be  put  to  death,  anr'  his  body  to  be 
4eft  unburied,  Stratonix  beholding  from  the  walls  the 
<;rucl  and  unnatural  murder,  for  he  was  her  fon  by 
MitKridates,  a^d  had  ferved  him  with  great  fidelity. 


they  had  a  great  afcendant,  efptcially  in  his  old  age, 
the  foldiers  who  were  fent  to  attend  them  on  their 
journey,  put  them  all  to  the  fword  as  foon  as  they 
were  out  of  the  king's  reach,  and  delivered  his  daugh- 
ters up  to  the  Romans.    Mithridates,  finding  himfelf 
thus  deprived  of  his  children,  betrayed  by  his,  army, 
and  forfakcn  even  by  thofe  on  whom  he  chiefly' rehed, 
could  not  yet  be  Induced  to  fubntit  to  the  Romans, 
though  Pompey  promifed  him  honourable  conditions, 
provided  he  came  to  treat  with  him  in  perfon.    In  this 
defperate  condition,  he  left  no  ftone  unturned  to  flir 
up  the  princes  of  Afia  againft  the  Romans,  efpecially  g,. 
the  Parthians ;  but  finding  them  awed  by  the  great  His  extra, 
opinion  tliey  all '  had  of  Pompey,  he  had  recourfe  at°'''^''^^'"y 
laft  to  the  European  Gauls,  whom  he  underftood  to  ^^^^'^H^^^l 
at  war  with  the  Romans  ;  and  having  fent  before  fome Ualy.'"" 
of  his  trufty  friends  to  engage  them  in  his  favour,  ta- 
king leave  of  his  own  kingdom,  he  began  his  long  march, 
defignhag  to  pafs  through  Bofphorus,  Ciramerius,  Scy- 
thia, 
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.    thia,  Panenia,  &c.  and  joining  the  Gauls,  ps^  the  Alps, 
and  invade  Italy. 

This  defign  was  no  fooncr  known  hi  the  army,  but 
the  foldiers  openly  began  to  complain  and  mutiny  ;  ex- 
aggerating the  boldnefs  of  the  attempt,  the  length 
the  march,  and  the  unfurmountable  difficulties  that 
muft  neceffarily  attend  fuch  a  defpei-ate  enterprife. 
The  chief  commanders  did  all  that  lay  in  their  power 
to  divert  lu'm  from  it ;  reprefenting  to  him,  that  if  he 
was  not  able  to  cope  with  the  Romans  in  his  own  king- 
dom., much  lefs  would  he  be  a  match  for  them  in  Ita- 
ly or  Gaul,  where  they  could  daily  receive  new  fup- 
plies  ;  whereas  he  would  lofe  the  greateft  part  of  his  ar- 
my in  fo  lowg  and  difficult  a  march,  and  the  reft  per- 
haps in  the  iirft  engagement,  without  any  poffibility  of 
repairing  the  lofs.  But  all  was  to  no  purpofe  ;  for  they 
found  him  fo  unalterably  fixed  in  his  refolution,  that  he 
eaufed  thofe  to  be  put  to  death  who  with  moll  warmth 
remonftrated  againit  it,  not  fparin^;  even  liis  own  fon 
Exipodras,  for  dropping  fome  unguarded- expreffions  on 
that  occafion.  I'hus  they  were  forced  to  let  him  pur- 
fue  his  own  meafures,  till  they  foi-nd.  a  more  proper  op- 
portunity jto  oppofe  them,  which  foen  after  offered^  as 
they  were  encamped  at  Bofphorus  Cimmerius,  on  their 
inarch  into  Seythia. 
1  Here  Pharnaces,  the  king's  favourite  fon.  whom  he 
;n?.ces  had  appointed  to  fucceed  him,  obferving  the  general 
oits.  difcontent  that  reigned  in  the  army,  began  to  enter- 
tain thoughts  of  placing  the  crown  on  his  own  head  ; 
and  not  doubting  but  the  foldiery  would  ftand  by  him, 
if  he  declared  againft  the  intended  expedition  into  Ita- 
ly, openly  protefted  amon^  the  Roman  deferters,  who 
■were  a  confiderable  part  of  the  army,  that  if  they 
■would  follow  him  he  would  return  into  Pontus.  The 
Romans,  who  were  well  apprifed  of  the  danger  that 
attended  fuch  an  undertaking,  and  had  moft  of  all  ex- 
claimed againft  it,  promifed  to  fupport  him  to  the  ut- 
moft  of  their  power,  and  even  encouraged  him,  upon 
fome  expreffions  which  he  purpofely  dropped,  to  af- 
fume  the  title  of  iing,  a  title  which  his  father  feem- 
«d  detei-mined  to  hold  till  he  had  deftroyed,  by  his  rafh 
and  defpcrate  attempts,  himfelf,  his  friends,  and  his 
army.  Pharnaces,  finding  he  could  depend  on  the  Ro- 
mans engaged  the  fame  night  moft  of  the  chief  com- 
manders m  his  party,  and  by  their  means  the  greater 
part  of  the  foldiery.  It  was  agreed,  that  next  mom- 
iug  by  break  of  day  all  thofe  who  had  declared  in  his 
favour  fhould  appear  in  arms,  and  with  a  loud  fhout 
proclaim  Pharnaces  king  ;  which  was  done  accordino-- 
ly,  and  the  fhout  returned  even  by  thofe  whom  Phar- 
naces had  not  thought  iit  to  let  into  the  f^ret.  The 
king,  who  had  taken  up  his  quarters  in  the  city,  being 
awaked  by  the  noife,  fent  out  fome  of  his  domeftics 
to  know  what  had  happened  in  the  army.  Neither 
did  the  officers  or  foldiers  difTerable  the  matter,  but 
boldly  anfwered,  that  they  had  chofen  a  young  king 
inftead  of  an  old  dotard  governed  by  eunuchs. 

Hereupon  Mithridates  mounting  on  horfeback,  and 
attended  by  his  guards,  went  out  to  appeafe  the  tu- 
niult:  but  his  guards  forfaking  him,  and  his  horfe  be- 
jBg  killed  under  him,  he  was  obliged  to  fly  back  into 
the  city ;  from  whence  he  fent  feveral  of  his'  atten- 
<lant8  one  after  another  to  defire  of  his  fon  a  fafe  con- 
dwft  for  himfelf  and  his  friends.  But  as  none  of  the 
pjeffengers  returned,  fome  being  flaiu,  and.  others  fiding 


with  the  new  king,  Mithridates  endeavoured  to  mcJve  Pent^JS' 
his  {6n  to  compaffion,  by  fignifying  to  him  from  the  •v*-*' 
wails  the  diftreiTed  condition  he  was  reduced  to  by  a 
fon  whom  he  had  favoured  above  the  reft  of  his  chil- 
dren V  but  finding  him  nowife  afFedled  by  his  fpeech, 
turning  to  the  gods,  he  befecched  them  with  many 
tears  to  make  his  fon  know  one  day  by  experience  the 
grief  and  agony  which  a  father  muft  feel  in  feeing  his 
love  and  tendernefs  requited  with  fuch  ungrateful  and 
monftrous  returns.  Having  thus  fpoke,  he  thank- - 
ed  in  a  very  obliging  manner  thofe  who  had  flood  by 
him  to  the  laft,  and  exhorted  them  to  make  their  fub- 
miffion  to  the  new  king  on  the  beft  terms  they  could 
procure ;  adding,  that  as  for  himfelf,  he  was  determi- 
ned not  to  outlive  the  rebellion  of  a  fon  whom  he  had 
always  diftinguifhed  with  particular  marks  of  paternal 
affeftlon.  1 

After  this,  he  wIthSrew  into  the  apartment  of  hlsMlthri- 
wives  and  concubines,  where  he  firft  took  poifon  hlm-'^ates  a?- 
felf,  and  then  prefented  it  to  them,  and  to  his  favou-J^^'^J^-P^'*^*' 
rite  daughters  Mithrldatis  and  NifTa,  who  not  long 'J^^f^j^, 
before  had  been  betrethed  to  the  kings  of  Egypt  and 
Cyprus-    To  the  women  it  proved' Immediate  death  ; 
but  on  the  king,  who  from  his  Infancy  had  inured  his 
ccnftltutlon  to  polfonous  potions,  it  had  fo  flow  an 
operation,  that  he  was  forced,  through  fear  of  falling 
into  the  rebels  hands,  to  recur  to  his  fword.    Neither  ' 
did  the  wound,  as  he  was  greatly  weakened  by  the 
poifon,  prove  mortal :  fo  that  the  rebels,  having  in 
the  mean  time  ftormed  the  town,  and  broke  into  the 
houfe,  foiaid  the  king  wallowing  in  his  blood,  but 
ftiil  alive,  and  in  his  fenfes  ;  which  Pharnaces  hearing,., 
fent  fome  of  thofe  that  were  about  him  to  drefs  his' 
wounds,  with  a  defign  to  deliver  him  up  to  the  Ro- 
mans, and  thereby  Ingratiate  himfelf  with  Pompey. —  65 
But,  In  the  mean  time,  a  Gaul,  who  ferved  in  the  ar-  Giul' 
my,  by  name  BtUtus,  or  B  tbocus,  entering  the  king's 
room  in  quell  of  booty,  and  being  touched  with  com-  ut  c{  cotcio 
paffion  in  feeing  him  forfaken  by  all  his  friends,  andpaflion. 
flruggling  on  the  bare  ground  with  the  pangs  of  death, 
drawing  his  fword,  put  an  end  to  his  prefent  agonies, 
and  pd-evented  the  infults  which  he  chiefly  apprehend- 
ed If  he  fhould  fall  alive  into  his  fon's  hands.  The 
barbarian  Is  fald,  when  he  firft  faw  the  king,  to  have 
been  io  avv^ed  with  the  majefty  of  his  countenance,  that, 
forgetfid  of  his  booty,  he  fled  out  of  the  room  ;  but 
being  called  back,  and  earneftly  intreated  by  the  dy- 
ing prince  to  put  an  end  to  his  mifery,  he  fummoned 
all  his  courage  to  perform,  as  he  did,  with  a  ^embling. 
hand,  that  office ;  and  Immediately  retired  without 
tou<hing  any  thing  that  belonged  to  the  king,  though, 
the.  hopes  of  a  rich  booty  was  the  only  motive  that  had 
led  him  thither. 

Pompey,  v/ho  was  at  that  time,  engaged  in  a  war 
with  the  Jews,  received  the  firft  notice  of  the  death  of 
Mithridates  as  he  was  on  h:s  march  to  Jerufalem".  The 
meffenger  who  brought  the  joyful  tidings  was  fent  by 
Pharnaces,  and  appeared  unexpeftedly  befora  Pom- 
pey with  the  branch  of  a  laurel,  as  was  cuftomar/  on 
th<j  like  occafions,  twifted  round  the  head  of  his  jave-  f,f, 
lin.    When  he  heard  v/hat  had  happened  at  Pantica-ExceiTive- 
paeum,  he  was  fo  impatient  to  impa;t  it  to  the  fol-j  ^  of  tie 
diery,  that  he  could  not  even  wait  till  they  had  raifed  j^jg'JJjjJ'^^*'' 
liim  a  mount  of  turf  from  whence  to  fpeak"  to  the  army, 
aecoiding  to  the  cuftom  of  the  camp ;  but  ordered 
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4Ponttts.  thofe  wli6  were  by  him  to  form  a  ktrtd  of  mount  with 
■'"'"V"""  their  faddles,  and  from  thence  acquainted  the  foldiery 
.  that  Mithridates  had  laid  violent  hands  on  himfelf,  and 
hh  fon  Pharnaces  was  ready  to  acknowledge  the  king- 
dom as  a  gift  of  the  people  of  Rome,  or  refign  it  if 
they  were  unwilling  he  fhould  feign.  This  news  was 
received  with  joyful  fliouts  of  the  whole  army,  -and  the 
day  folemnized  with  feafts  and  facrifices  throughout 
the  camp,  as  if  in  Mithridates' alone  all  the  enemies  of 
the  republic  had  died.  Pompey  difpatched  without 
delay  a  meflisnger  with  letters  to  the  fenate,  acquaint- 
ing them  with  the  death  of  Mithridates,  and  the  fub" 
miflion  of  his  fon  Pharnaces.  When  his  letters  M'ere 
read,  the  fenators  were  fo  6verjoyed,  that  they  ap- 
pointed, at  the  propofal  of  Gicero,  then  conful,  1 2  days 
ibr  returning  -due  thanks  to  the  gods,  who  had  deli- 
vered them  from  fuch  an  infiiiting  and  powerful  enemy; 
and  the  tribunes  of -the  people  ehadled  k  law,  whereby 
Pompey,  in  confideration  of  his  eminent  fervice  in  the 
Mithridatic  wai-,  was  to  wear  a  crown  of  laurel,  with  the 
triumphal  gown  at  the  Circenfian  fports,  and  a  purple 
gown  at  the  fcenlcal  pfays* 

Pharnaces,  when  he  heard  of  his  father's  death, 
caufed  his  body  to  be  preferved  in  brine,  propofmg  to 
.  prefent  it  -to  Pompey,  who  fcad  promifed  to  return  in- 
to Pontus  after  the  reduftion  of  Judaea,  and  there  fettle 
matters  to  his  fatisfaftion.  And  accordingly  having 
taken  the  <;ity  and  temple  of  Jerufalem,  he  fet  out 
with  two  legions  for  Pontus ;  and  being  arrived  at  Si- 
nope,  he  was  there  met  by  ambafladors  from  Pharna- 
toFompe  •^^^»  acquainting  him,  that  theip  mafter  had  forbore  af- 
'  fuming  the  title  of  king  till  his  will  and  pleafure  were 
■  known  ;  that  he  put  both  himfelf  and  the  kingdom 
'  entirely  Into  his  hands ;  aad  that  he  was  willing  to  at- 
tend him  at  what  time  or  place  ht  thought  fit  to  ap- 
point. The  fame  ambalfadors  delivered  up  to  Pompey 
thofe  who  had  taken  Manius  Aqullius  the  Roman  legate, 
whom  Mithridates  had  put  to  a  cruel  death,  all  the 
prifoners,  homages,  and  deferters,  whether  Romans^ 
Greeks,  or  Barbarians^  and  the  body  of  Mithridates) 
with  his  rich  apparel  and  arms,  which  were  greatly 
admired  by  Pompey  and  the  other  Romans.  Both  fol- 
diers  and  officers  flocked  to  fee  the  king's  body ;  but 
Pompey  declined  that  fight ;  and,  faying  that  all  en- 
mity between  that  great  prince  and  the  people  of  Rome 
was  ended  with  his  life,  he  returned  the  body  to  the 
ambalTadors,  and  caufed  it  to  be  interred  with  the  ut- 
wioft  pomp  and  magnificence  among  his  anceftors  in 
the  burying-place  of  the  kings  of  Pontus,  Pompey  de- 
fraying all  the  charges  of  that  ceremony,  which  was 
the  moft  coftly  and  pompous  that  ever  had  been  fecn 
in  thofe  parts.  With  the  body  Pompey  reftored  hk 
wearing  apparel  and  armour  ;  but  the  fcabbard  of  his 
fword,  which  coft  400  talents,  was  ftolen  by  Rublius 
a  -Roman,  and  fold  to  Ariarathes  king  of  Cappado- 
cia;  and  his  cap  or  turban,  which  was  a  very  curious 
piece  of  workmanfliip,  was  privately  ^taken  by  one 
Caius,  who  prefented  it  to  Fauftus  the  fon  of  Sylla,  In 
whofe  houfe  it  was  kept,  and  (hown  for  many  years 
after  amopg  the  many  rarities  which  Sylla  had  brought 
out  of  Afia. 

Pompey  bellowed  the 'kingdom  of  Bofphorus  on 
-Pharnaces,  and  honoured  him  with  the  title  of  ^ 
friend  and  ally  of  the  people  of  Rome.    Pharnaces  be- 
ting thus  acknowledged  king  of  Bofphorus,  fcnt  orders 
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to  all  (he,  garruoiis  of  Pontus  to  fubmit  themfelTeS, 
with  the  caftles  and  treafures  vvith  which  they  were  etl- 
triifted,  to  Pompey,  who  by  that  means  amaflfed  an  im- 
menfe  booty*  In  the  city  of  Talaura,  which  Mithri»« 
-dates  ufed  to  call  his  wardrobe,  he  found  2000  cups  of 
•onyx  fet  in  gold,  with  fuch  ftore  of  gold  and  filver 
velTeis,  of  coftly  furniture,  of  faddles,  bridles,  and 
trappings,  fef  with  jewels  and  precious  ftoaes,  that  the 
Roman  commiffaries  fpent  30  days  in  taking  the  in- 
ventory of  the  whole.  In  another  eaftle  he  found 
three  large  tables  with  nine  falvers  of  mafly  gold,  en- 
riched M'ith  precious  ftones  to  an  inefiimable  value  ; 
the  ftatues  of  Minerva,  Mars,  and  Apollo,  of  pure 
gold  and  moft  curious  workmanfliip  ;  and  a  pair  of 
gaming-tables  of  two  precious  ftones,  three  feet  broad, 
and  four  feet  long,  on  which  was  a  moon  of  gold 
weighing  30  pounds,  with  their  men^  all  of  the  fame 
precious  ftone.  In  a  fort  fituated  among  the  moun- 
tains, were  delivered  up  to  him  the  king's  ftatue  of 
mafly  gold,  eight  cubits  high,  his  throne  and  fceptre» 
and  the  bed  of  Darius  the  fon  of  Hyftafpes.  Moll  of 
thefe  treafures  had  been  tranfthitted  to  him  from  his 
anceftors,  chiefly  from  Darius  king  of  Perfia  j  fome 
belonged  to  the  Ptolemies  of  Egypt,  and  had  been 
depofited  by  Cleopatra,  as  we  have  hinted  above,  in 
the  hartds  of  the  Goans,  who  dehvered  them  to  Mi- 
thridates }  and  great  part  of  them  had  been  collected  by 
the  king  himfelf,  who  was  very  fond  of  rich  and  ftately 
furniture. 

Pompey  having  thus  got  entire  pofTefllon  oiF  Pontus,  "Who  be- 
and  reduced  it  to  the  form  of  a  Roman  province, 'tows  upo 
marched  into  y(/ta  properly  fo  called  ;  and  having  '''^'^'^■^'^ 
tered  at  Ephefus,  early  in  the  fpring  fet  out  for  Italy, jg^^jjorui 
with  a  fleet  of  700  fiilps.  As  he  'brought  over  his 
army  with  him,  the  fenate  was  under  no -fmall  appre- 
henfion  left  he  (hould  make  himfelf  abfolutCj  and  rule 
without  Gontroul.  But  he  tio  fooner  lallded  at  Brun- 
dufium,  than  he  difbanded  the  army,  without  waiting 
for  any  decree  either  of  the  fenate  or  people  ;  what  nei- 
ther his  friends  nor  his  entjrhies  had  believed.  His  tri- 
umph lafted  two  whole  <lays ;  and  though  he  was  at- 
tended in  his  triumphal  chariot  by  324  captives  of  di* 
ftinftion,  among  wiiom  were  five  fons  and  two  daugh- 
ters of  Mithridates,  yet  he  would  not  fufferany  of  them 
to  be  put  to  death,  afe  had  been  done  by  others  ;  but 
fent  them  all  back»  except  fuch  as  were  of  royal  ex- 
traftion,  to  their  refpeftive  countries,  and  even  fuppKed 
them  with  money  to  defray  the  charges  of  their  jonrney. 
After  his  triumph -he  delivered  into  the  treafury  20,000 
talents,  though,  at  the  difmiffing  of  the  army,  he  had 
divided  16,000  talents  among  the  tribunes  and  centu- 
rions, 2000  feftertlums  among  the  quasftors,  and  had  gi- 
■ven  to  each  foldier  50  feftertiuihs. 

Pompey  had  no  fooner  left  Afia,  but  Pharnaces  fell  p^arnace 
unexpediedly  upon  the  Phanagorenfes,  a  people  of  fails  out 
Bofphorus,  whom  Pompey  had  declared  free,  becaufe  with  the 
they  had  revolted  the  firft  of  all  from  Mithridates,  and  R-on^^^s. 
by  their  example  induced  others  to  abandon  the  king's 
party.    Pharnaceg  befieged  their  chief  city  Phanago- 
rla,  and  kept  them  blocked  up  till,  for  want  of  provi- 
fions,  they  were  forced  to  fally  out,  and  put  all  to  the 
iffue  of  a  battle  ;  which  proving  unfuccefsful,  they  deli- 
vered up  themfelves  and  their  city  to  the  conqueror^. 
Some  years  after,  the  civil  war  breaking  out  between 
Ca^far  aftd  Pompey,  he  laid  hold  of  that  opportunity 
J  t® 
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to  recover  the  provinces  which  his  father  had  formerly 
poffeffed  ;  and  having  raifed  a  confiderabk  army,  over- 
ran Pontus,  Colchis,  Bithynia,  Armenia,  and  the  king- 
dom of  Mofchis,  where  he  plundered,  as  Strabo  ob- 
ferves,  the  temple  of  the  goddefs  Leucothea.    He  took 
the  ftrong  and  important  city  of  Sinope,  but  could  not 
reduce  Amifus.    But,  in  the  mean  tim?,  Casfar  having 
got  the  better  of  Pompey  and  his  party,  appointed 
Cn.  Domitius  Calvinus  governor  of  Afia,  enjoining 
him  to  make  war  upon  Pharnaces  with  the  legions  that 
were  quartered  in  that  province.    Domitius  imniedi- 
ately  difpatched  ambalTadors  to  Pharnaces,  command- 
ing him  to  withdraw  his  troops  from  Armenia  andCap- 
padocia.    The  king  returned  anfwer,  that  he  was  will- 
iBg  to  abandon  Cappadocia,  but  as  for  the  kingdom  of 
Amienia  Minor,  it  was  part  of  his  hereditary  domi- 
nions ;  and  therefore  he  would  not  refign  it  till  he  had 
an  opportunity  of  laying  his  pretenfions  before  Casfar 
himfelf,  v  horn  he  was"  ready  to  obey  in  all  things.  Here- 
upon Domitius  drawing  together  what  forces  he  could, 
marched  into  Cappadocia,  which  he  recovered  without 
oppofition,  Pharnaces  having  abandoned  it  to  make  a 
ftand  in  Armenia,  which  lay  nearer  his  own  dominions. 
Thither  Domitius  purfned  him  ;  and  having  overtaken 
him  near  Nicopohs,  found  his  army  drawn  up  in 
battle-array,  and  the  king  ready  to  come  to  an  en- 
gagement ;  which  Domitius  not  decHning,  both  armies 
advanced. 

The  king,  at  the  head  of  a  choice  body  of  men, 
fell  upon  the  Romans  left  wing,  confifting  moftly  of 
raw  and  undifciplined  Afiatics  ;  and  having  without 
much  ado  put  them  to  flight,  penetrated  to  the  centre, 
where  the  thirty-fifth  legion,  the  only  one  which  Do- 
mitius had,  after  a  faint  refiltance,  gave  ground,  and, 
retiring  to  the  neighbouring  mountains,  left  their  allies 
to  fliift  for  themfelves,  who  were  all  cut  off.  Domi- 
tius with  the  remains  of  his  fcattered  army  marched 
back  into  Cappadocia  ;  and  from  thence,  winter  draw- 
ing on,  into  the  province  of  Afia.  The  king  being 
puffed  up  with  this  viftory-,  and  hearing  that  Casfar, 
with  the  flower  of  the  Roman  forces,  was  engaged  at 
the  fiege  of  Alexandria,  appointed  one  Afander  go- 
vernor, of  Bofphorufi,  and  marched  himfelf  into  Cap- 
padocia in  purfuit  of  Domitius,  with^  a  defign  to  in- 
vade Afia,  and  recover  all  the  provinces  which  had 
been  once  fubdued  by  his  father.  Bithynia  and  Cap- 
padocia readily  fubmitted  ;  but  Armenia  the  Leffer, 
which  was  held  by  Dejotarus,  made  fo  vigorous  a  r&- 
fdtance,  that  he  was  forced  to  give  over  the  enterprife, 
led  the  Romans  fhould  in  the  meantime  ftrengthen 
tliemfelves  in  Alia,  whither  he  was  in  hafle  to  march, 
in  hopes  of  meeting  there  with  the  fame  fuccefs  as  his 
fother  Mithridates  had  done.  But  before  he  reached 
that  province,  he  was  informed  that  Afander  had  re- 
volted, in  hopes  of  gaining  thereby  the  good-will  of 
the  Romans,  and  obtaining  of  them  the  kingdom  of  Bof- 
phorus  for  himfelf.  At  the  fame  time,  he  received  in- 
telligence that  Caifar,  having  at  laft  reduced  Alexan- 
dria, and  fettled  the  aflFairs  of  Egypt  and  Syria,  was 
marching  into  Annenia. 

He  was  not  a  little  difmayed  at  this  news,  and 
therefore  without  delay  difpatched  ambaffadors  to  fue 
■  for  peace  ;  hoping  that  Cjelar,  who  was  haftening  into 
Ilaly  with  a  deiign  to  pafs  over  into  Africa,  would 
.willlnc-ly  give  ear  to  any  propofals  of  that  nature. — 
Vot.  XV.  Fart  I. 
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Ctefar  couilGOufly  tntertalned  the  ambafTadors  5  _  and 
though  he  did  not  propofe  to  agree  to  their  conditions, 
vet,  that  he  might  coriie  upon  Pharnaces  unawares, 


he  fhowed  himfelf  very  defirous  of  entering  into 
treaty  of  peace.     But,  in  the  mean  time,  he  purfued 
his  march  with  all  pofEble  expedition  ;  and  arriving  on 
the  confines  of  Pontus,  ordered  all  the  troops  that 
were  quartered  in  the  neighbouring  provinces  to  join 
him  ;  for  he  had  brought  from  Alexandria  but  one 
legion,  namely,  the  fixth,  and  that  confifting  of  icoa  . 
men  only,  the  reft  having  been  killed  at  the  fiege  of 
Alexandria.    Befides  -this  veteran  legion,  he  found  at 
the  place  of  general  rendezvous  three  others,  but  all  of 
tliem  very  indifferently  armed,  and  worfe  difclpllned. 
With  thefe  forces,  however,  fuch  as  they  were,  he  ad- 
vanced againft  Pharnaces;  who  being  greatly  frightened 
at  his  approach,  by  reafon  of  the  fuccefs  that  had  at- 
tended him  in  all  his  expeditions,  again  difpatched 
ambaffadors  to  him  with  a  crown  of  gold,  offering 
him  his  daughter  in  marriage,  and  proriiifing  to  do 
whatever  he  fhould  require.     The  ambaffadors  took 
care  to  let  him  know  that  their  matter,  though  highly 
obliged  to  Pompey,  yet  had  never  been  prevailed  upon 
to  fend  him  any  fupplies  during  the  civil  war,  which 
Dejotarus,  king  of  Armenia  the  Leffer,  whom  he  had 
honoured  with  his  friendfhip,  had  done.     Casfar  re- 
turned for  anfwer,  that  he  was  willing  to  conclude  a 
peace  witji  Pharnaces,  provided  he  retired  without  de- 
lay from  Pontus,  returned  all  the  captives  and  hoftages 
whether  Roman  or  their  allies,  and  reftored  the  goods 
of  the  Roman  citizens  and  pubhcans  which  he  had 
feized  fince  he  firfl  took  up  arms.    He  added,  that  as 
to  his  not  fending  fuppUes  to  Pompey,  they  ought  ra- 
ther to  have  concealed  fuch  an  ungrateful  proceeding 
of  their  mafter,  than  alleged  it  as  any  merit,  hnce  the 
forfaking  of  one  to  whom  lie  was  indebted  for  his 
crown,  befpoke  him  a  man  of  mean,  felfifli,  and  unwor- 
thy principles. 

Pharnaces,  upon  the  return  of  his  ambaffadors,  ac- 
quainted Ctefar  that  he  agreed  to  the  conditions ;  but 
finding  that  Citfar's  affairs  called  him  into  Italy,  he 
required  a  longer  ttrm  of  time  for  the  performance  of 
what  was  ftlpulated  between  them,  ftarting  daily  new 
difficulties,  in  hopes  that  Caefar  would  in  the  mean  time 
be  obliged  to  depart,  and  leave  the  affairs  of  Pontus  in 
the  fame  pofture  he  had  found  them.  Caefar  feeing 
himfelf  difappointed,  and  put  off  from  day  to  day,  could 
not  longer  brook  the  king's  deceitful  behaviour.  Where- 
fore he  determined  to  put  himftlf  at  the  head  of  his 
fmall  army,  and  attack  the  enemy  in  his  camp  when  he 
leaft  expefted  it.  And  accordingly,  marching  out  in 
the  night,  he  came  by  break  of  day  in  fight  of  the 
king's  army  ;  and  uttering  thefe  words,  Sball  this  treach- 
erous parricide  go  unpumjhed?  broke  into  the  camp  at 
the  head  of  1000  horfe.  The  king's  chariots,  which 
were  armed  with  fcythes,  caufed  fome  fmall  diforder 
among  Caefar's  horfe ;  but  in  the  mean  time  the  reft  of 
his  army  coming  up,  he  put  the  enemy  to  flight,  and 
obtained  a  complete  vidory.  Tliis  battle  was  f^ug^^t  j^e^f" 
near  the  place  where  Mithridates  had  routed  with  great  ^^^^^^ 
(laughter  the  Roman  army  under  the  command  of  Tri-feated. 
arius.  Moft  of  the  king's  army  were  either  taken  or 
cut  in  pieces  ;  but  Pharnaces  himfelf  had  the  good  luck 
to  make  his  efcape  while  the  Romans  were  bufy  in 
plundering  the  camp.  This  vi6lory  was  fo  quick,  that 
^  3  A  *  Caefar 
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Cafar  Is  a  letter  to  his  friend  Aminltlws,  or  Anitiue,  at 
Rome,  expreffed  it  in  three  words,  thus :  «  I  came,  I 
faw,  I  conquered."  He  ever  afterwards  ufed  to  call 
Pompey  a  fortunate  rather  than  a  great  commander, 
fince  he  had  gained  his  chief  glory  in  the  Mithridatic 
war,  fighting  with  fo  cowardly  an  enemy.  He  divided 
the  rich  booty  and  the  fpoils  of  the  camp  among  his 
foldiers  ;  and  becaufe  Mithridates  had  erefted  a  trophy 
near  that  place  as  a  monument  of  his  victory  over  Tria- 
rius,  which  Csefar,  as  it  was  confecrated  to  the  gods, 
did  not  think  lawful  to  pull  down,  lie  let  up  another 
over-againll  it  to  tranfmit  to  pofterity  his  victory  over 
Pharnaces.  After  this  viftory  he  recovered  and  reftored 
to  the  allies  of  the  people  of  Rome  all  the  places  which 
Pharnaces  had  pofTeffed  himfelf  of  during  the  war,  de- 
clared Amifus  a  free  city,  and  appointed  Mithridates 
Pergamenus  king  of  Bofphorus  in  the  room  of  Phar- 
naces. 

Having  thus  fettled  the  affairs  of  Pontus,  he  fet  fail 
for  Italy  ;  leaving  Domitius  Calvinus  to  purfue  the 
war  againft  Pharnaces,  if  he  ftiould  appear  again  in  the 
field.  Pharnaces  had  retired  after  the  battle  to  Sinope 
with  1000  horfe,  where  he  was  quickly  befieged  by 
Domitius,  to  whom  he  furrendered  the  town,  upon  no 
other  condition  than  that  he  fhould  be  fuffered  to  re- 
tire into  Bofphorus  with  the  fmall  body  that  attended 
him.  This  Domitius  willingly  granted;  but'caufed  all 
the  king's  horfes  to  be  killed,  fince  he  had  aflced  a  fafe- 
condufh  only  for  his  horfemen.  With  thefe  and  a  band 
of  Scythians  and  Sarmatians  he  attempted  to  recover  the 
kingdom  of  Bofphorus  ;  but  being  met  between  Theo- 

73  docia  and  Panticapeum,  both  which  cities  he  had  rcdu- 
U  killed  in  ced,  by  Afander,  who  was  ftill  in  pofTeffion  of  the  king- 
Eaffemem"'  ^  ^^'^P  engagement  enfued,  wherein  the  king's 
^  ^        '  men,  as  not  being  ufed  to  fight  on  foot,  were  put  to 

flight,  and  Pharnaces  himfelf,  who  remained  alone  in 
the  field,  was  furrounded  by  the  enemy,  and  cut  in 
pieces,  after  having  reigned  in  Bofphorus  Cimmerius, 
the  kingdom  which  Pompey  had  beftowed  upon  him, 
according  to  Appian,  fifteen  years,  according  to  others, 
feventeen. 

Upon  the  death  of  Pharnaces  the  kingdom  of  Pontus 

74  was  again  reduced  to  the  form  of  a  province,  and  fo 
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a  Ti'"*  lade  ^^o"*^^""^^  triumvirate  of  Marc  Antony,  who  after 

a^ki'ngdom^  the  battle  at  Philippi  conferred  it  upon  Darius  the  fon 
!>y  Marc    of  Pharnaces  for  his  fervices  during  the  civil  war.  He 
Antony,     continued  faithful  to  the  Romans ;  but  did  nothing 
during  his  reign  worth  mentioning. 

Darius  was  fucceededin  the  kingdom  by  Polemon,  like- 
wife  preferred  to  that  honour  by  Marc  Antony.  He  was 
the  fon  of  Zeno,  a  famous  orator  of  Laodicea,  and  greatly 
favoured  by  Antony.  From  him  that  part  of  Pontus 
which  borders  on  Cappadocia  borrowed  the  name  of 
Pokmoniacus.  He  attended  Marc  Antony  in  his  expe- 
dition againft  the  Parthians  ;  and  being  taken  prifoner 
in  that  unfuccefaful  battle  fought  by  Statianus,  he  was 
fent  by  the  king  of  the  Medes,  an  ally  of  the  Parthians, 
to  conclude  a  peace  with  the  Romans.  In  which  em- 
bafly  he  acquitted  himfelf  fo  well,  that  Antony  added 
the  kingdom  of  Armenia  to  his  own  dominions.  In 
the  war  between  Antony  and  Auguftus  he  fided  with  the 
former  :  but  after  the  battle  of  Adium  he  was  received 
into  favour  by  the  latter ;  and  being  fent  by  Agrippa 
againft  Scribonius,  who  upon  the  death  of  Afander  had 
ufurped  the  kingdona  of  Bofphorus,  he  overcame  him, 


and  reduced  the  kingdom  of  Colchis,  which  vras  be-  Vom 
Itowed  upon  him  by  Agrippa,  who  likewiie  honoured 
him  with  the  title  oi  friend  and  ally  of  the  people  of  Rome. 
He  afterwards  waged  war  with  the  neighlDouring  barba. 
rians  refufing  to  five  in  fubjeftion  to  the  Romans  ;  but 
was  overcome,  taken,  and  put  to  death,  by  tlie  Afpun-. 
gitani,  a  people  bordering,  according  to  Strabo,  on  the 
Palus  Moeotis. 

Upon  his  death  his  fon  Polemon  II.  was  by  the  em- 
peror Caligula  raifcd  to  the  throne  of  Bofphorus  and 
Pontus.  But  the  emperor  obliged  him  to  exchange  the 
kingdom  of  Bofphorus  with  part  of  Cilicia  ;  and  Nero, 
with  his  confent,  reduced  that  part  of  Pontus  which  he 
enjoyed  to  the  form  of  a  province.  He  fell  in  love  with 
Berenice,  daughter  to  Agrippa  king  of  Judjea ;  and  in 
order  to  marry  her  embraced  the  Jewifh  religion.  But 
as  (he  foon  became  tired  of  his  riotous  way  of  living,  and 
returned  to  her  father ;  fo  he  renounced  his  new  reh- 
gion,  and  again  embraced  the  fuperftitions  of  Paganifm. 
Polemon  dying  without  iffue,  the  ancient  kingdom  of  fg  par« 
Pontus  was  parcelled  out  into  feveral  parts,  and  added 
to  the  provinces  of  Bithynia,  Galatia,  and  Cappadocia,  f^/"^* 
only  that  part  of  it  which  was  called  Pontus  Polemoniacus 
retaining  the  dignity  of  a  diftinft  and  feparate  province. 
During  the  civd  difcords  between  Vefpafian  and  Vitel- 
lius,  one  Anicetus,  firft  a  flave,  afterwards  freedman, 
to  king  Polemon,  and  laftly  commander  of  the  royal 
navy,  took  up  arms  with  a  defign  to  refcue  the  king- 
dom  from  the  Roman  bondage  ;  and  being  joined  by 
great  multitudes  drawn  together  with  the  profpeft  of 
fpoil,  over-ran  the  country,  and  poflcfTed  himfelf  of 
Trapefund,  a  city  founded  by  the  Grecians  on  the  ut- 
moft  confines  of  Pontus.  Here  he  cut  in  pieces  a  cohort 
made  up  of  the  inhabitants,  but  which  had  been  former- 
ly prefented  with  the  privilege  of  Roman  citizens.  He 
Hkewife  burnt  the  fleet,  and  with  fcorn  and  ir>fults 
fcoured  the  fea  ;  Mucianus  having  called  to  Byzantium 
moft  of  the  Roman  galleys.  Hereupon  Vefpafian,  who 
was  at  that  time  in  Syria,  fent  Verdius  Gemnius  into 
Pontus  with  a  choice  body  of  auxiliaries  from  the  le- 
gions. He  affailing  the  enemy  while  they  were  in  dif- 
order,  and  roaming  afunder  in  purfuit  of  prey,  drove 
them  into  their  veffels ;  then  with  fome  galleys  chafed 
Anicetus  Into  the  mouth  of  the  river  Chobus,  where  he 
thought  himfelf  fafe  under  fhe  proteftion  of  Sedochus 
king  of  the  Lazians,  whofe  alliance  he  had  piarchafed 
with  large  fums  and  rich  prefents.  Sedochus  at  firfl: 
refufed  to  deUver  him  up  to  the  Romans  ;  but  was  foon 
prevailed  upon,  partly  by  threats,  partly  by  prefents,  to 
Surrender  both  him  and  all  the  other  fugitives  who  had 
taken  fanftuary  in  his  dominions.  Thus  ended  that 
fervile  war ;  and  the  kingdom  of  Pontus  continued  to 
be  a  province  of  the  empire  till  the  time  of  David  and 
Alexis  Comneni,  who  being  driven  from  Conftantinople 
by  the  Fnench  and  Venetians  A,  D.  1204,  under  the 
command  of  Baldwin  earl  of  Flanders,  fettled,  the  one 
at  Heraclea,  the  other  at  Trebifond.  The  troubles  that 
arofe  among  the  Latins  gave  Alexis  Comnenus  an  op- 
portunity of  erefting  here  a  new  empire,  which  com- 
prehended great  part  of  Pontus,  and  was  known  by  the 
name  of  the  empire  of  Trebifond.  The  Comneni  held  It 
about  250  yeare,  till  the  time  of  Mohammed  II.  who 
carried  David  Comnenus,  the  laft  emperor  of  Trebifond, 
prifoner  to  Conftantinople,  A.  D.  1462,  vrith  all  his 
family^  and  fubjeded  his  empire  to  diat  of  Conftanti- 
nople J 
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;typool,  neple  ;  in  which  abje^^  flavery  Trebifond  and  all  Pontus 
have  continued  ever  fince. 

PONTYPOOL,  a  town  of  Monmouthfhire  in  Eng- 
land, feated  between  two  hills.  It  is  but  a  fmaU  place, 
though  noted  for  its  iron-mills,  great  manufafture  of 
japanned  mugs,  &c.    W.  Long.  3.  6.  N.  Lat.  51.  42. 

PONZA,  or  Pont  I  A,  is  a  fmall  iHand  of  the  Tufcan 
Sea,  well  known  to  be  the  place  to  which  many  illuilri- 
ous  Romans  were  formerly  baniflied.  It  is  fituated  on 
the  coaft  of  Italy  near  Terracina,  and  in  the  neighbour- 
hood of  other  fmall  iflands  or  rocks  named  PalmarJe, 
Zannoney  &c.  between  the  ifland  of  Yentotienne  and 
Monte  Circello.  All  thefe  iflands  were  vifited  by  Sir 
William  Hamilton  in  the  year  1785  ;  and  an  account  of 
his  journey  is  given  in  a  letter  to  Sir  J.  Banks,  which 
appeared  in  the  Phil.  Tranf.  vol.  Ixxvi.  p.  365.  Sir 
William  arrived  at  Ponza  on  the  20th  Auguft ;  and, 
according  to  his  account,  it  lies  about  30  miles  from 
Ventotienne.  On  the  2  ill  he  went  round  it  in  a  boat. 
Its  length  is  about  five  miles,  but  its  breadth  is  nowhere 
above  half  a  mile,  and  in  fome  places  not  more  than  500 
feet.  It  is  furrounded  by  a  multitude  of  detached  rocks, 
fome  of  them  veiy  high,  and  molt  of  them  compofed 
of  a  compaft  lava.  There  are  many  irregularly  formed 
bafaltes,  but  none  in  large  columns.  In  fome  places 
they  have  a  reddilh  tinge  from  iron  ochre,  are  very 
fmall,  and  irregularly  laid  over  one  another.  Some 
ftand  perpendicularly,  others  obliquely,  and  fome  he 
horizontally.  The  rocks  themfelves  in  which  thefe 
maffes  are  found  are  lava  of  the  fame  nature  with  the 
bafaltes.  At  firll  fight  they  appear  like  the  ruins  of 
ancient  Roman  brick  or  tyle  buildings.  One  rock  ia 
Gompofed  of  large  fpherical  bafalts,  and  in  other  places 
our  author  found  the  lava  inclined  to  take  the  like 
fpheiical  form,  though  on  a  much  fmaller  fcale,  fome  of 
the  former  bafalts  being  near  two  feet  in  diameter.  All 
thefe  rocks,  in  our  author's  opinion,  have  been  detached 
by  the  fea  from  this  Ifland,  which  is  entirely  compefed 
of  volcanic  matter,  lavas,  and  tufas  of  various  qualities 
and  colours,  as  green,  yellow,  black,  and  white.  Some 
of  thefe  matters  are  more  compaft  in  their  texture  than 
others ;  and  in  fome  parts  great  trafts  feem  to  have  un- 
dergone fimilar  operations,  which  ftill  fuhfift  at  a  fpot 
tailed  the  Pi/ciare/Ii,  on  the  outfide  of  the  Solfatara, 
near  Puzzole,  and  where  a  hot  fulphureous  vitriolic 
agid  vapour  converts  all  which  it  penetrates,  whether 
lavas,  tufas,  volcanic  afties,  or  pumice-ftones,  into  a  pure 
<:lay,  moftly  white,  or  with  a  tint  of  red,  blue,  green, 
or  yellow. 

In  one  part  of  this  ifland  there  is  a  fort  of  tufa  re- 
markably good  for  the  purpof«  of  building.  It  is  as 
hai-d  as  Bath-ftone,  and  nearly  of  the  fame  colour,  with- 
out any  mixture  of  lava  or  pumice-ftone,  which  ufually 
abotmd  in  the  tufas  of  Naples,  Baia,  and  Puzzoli. 

Tlie  ifland  of  Palmarole  which  is  about  four  miles 
from  Ponza,  is  not  much  more  than  a  mile  in  circum- 
ference. It  is  compofed  of  the  fame  volcanic  matter, 
and  probably  was  once  a  part  of  Ponza ;  and  in  our 
author's  opinion  it  looks  as  if  the  ifland  of  Zannone, 
which  lies  about  the  fame  diftance  from  Ponza,  was  once 
likewife  a  pait  of  the  fame  ;  for  many  rocks  of  lava 
rife  above  water  in  a  line  betwixt  the  two  lall -mentioned 
iflands,  and  the  water  there  is  much  more  lhallow  than 
in  the  gulf  of  Terracina. 
j^annoiie  is  much  larger  and  higher  than  Palinarole  j 


and  that  half  of  it  next  the  continent  is  compofed  of  a 
hm^  flone  fimilar  to  that  of  the  Apennines  near  it ;  the 
other  half  is  compofed  of  lavas  and  tufas,  refembling  in 
every  other  relpetl  the  foil  of  the  iflands  juft  defer ibed. 
Neither  Palmarole  nor  Zannone  are  inhabited  ;  but  the 
latter  furniflies  abundance  of  brufliwood  for  the  ufe  of 
the  inhabitants  of  Ponza,  whofe  number,  including  the- 
garrifon,  amounts  to  near  1700.  .The  uninhafeicei 
ifland  of  St  Stefano  in  like  manner  furniflies  wood  for 
the  people  of  Ventotienne.  It  is  probable  that  all 
thefe  iflands  and  rocks  may  in  time  be  levelled  by  the 
aftion  of  the  fea.  Ponza,  in  its  prelent  flat.,  is  the 
mere  flceleton  of  a  volcanic  ifland ;  little  more  than  its 
hard  or  vitrified  parts  remaining,  and  they  feem  to  be 
flowly  and  gradually  mouldering  away.  The  governor 
of  the  caftle  of  Ponza,  who  had  refided  there  53  years, 
told  our  author  that  the  ifland  was  itill  fubjetl  to  earth- 
quakes ;  that  there  had  been  one  violent  fliock  there 
about  four  years  before  ;  but  that  the  moll  violent  one 
he  ever  felt  was  on  the  very  day  and  at  the  hour  that 
Lifljon  was  defliroyed.  T  wo  houfes  out  of  three  which 
were  then  on  tjie  ifland  were  thrown  down.  "  This 
(fays  our  author)  feems  to  prove  that  the  volcanic  mat- 
ter which  gave  birth  to  thefe  iflands  is  not  exhaufted.'* 

Fig.  I.  Plate  CCCCXII.  is  a  plan  of  the  ifland  of 
Ponza  as  it  is  given  in  the  Philofophical  Tranfailions. 
Fig.  2.  is  a  view  of  the  infide  of  the  harbour  of  the 
ifland.  A  in  the  fame  figure  is  a  rock  of  lava»  In 
many  parts  it  is  formed  into  regular  bafaltes  of  a  reddifli 
colour,  tinged  in  all  probability  with  fome  ochie.  Moll 
of  the  detached  rocks  of  the  ifland  refemble  this.  BB 
reprefents  a  trail  of  volcanic  country,  converted  by  a 
hot  fulphureous  vitriolic  acid  vapour  into  a  pure  clay, 
the  gi-ound  colour  of  which  is  moftJy  white. — Fig.  3.  is 
a  view  from  the  outfide  of  the  harbour,  near  the  light- 
houfe.  C  is  a  rock  of  volcanic  matter  converted  tp 
pure  clay  ;  D  is  a  rock  of  the  fame  kind,  with  itrata 
of  pumice-itone  :  E  is  a  rock  of  lava,  inclining  to  take 
bafaltic  forms  j  and  F  is  a  rock  compofed  of  fpherical 
bafaltea.  ** 

POOD  is  a  Ruflian  weight,  equal  to  40  RulTian  or 
36  EngHfli  pounds. 

POOL  is  properly  a  refervoir  of  water  fupplied  with 
fprings,  and  difcharging  the  overplus  by  fluices,  defea- 
ders,  weirs,  and  other  caufeways. 

Pool,  a  fea-port  town  ofyDorfetfliire  in  England. 
It  is  furrounded  on  all  fides  by  the  fea,  except  on  the 
north,  where  there  is  an  entrance  through  a  gate.  It 
was  formerly  nothing  but  a  place  where  a  few  fiflier. 
men  lived :  but  in  the  reign  of  Henry  VI.  it  was  greatly 
enlarged,  and  the  inhabitants  had  the  privilege  to  wall 
it  round.  It  was  alfo  made  a  county  of  itielf,  and  fcnt 
two  members  to  par  liament.  It  is  governed  by  a  mayor, 
a  fenior  bailiff,  four  other  jullices,  and  an  indeterminate 
number  of  burgelfes.  The  town  Gonfift:s  of  a  church 
and  about  600  houfes,  with  broad  paved  llreets ;  and 
has  a  manufadlory  of  knit  hofe.  It  is  47  miles  wefl- 
fouth-weft  of  Winchefter,  and  no  well-by-fouth  of 
London.    W.  Long.  2.  o.  N.  Lat.  50.  42.  ^ 

POOLE  (Mattliew),  a  very  learned  writer  in  the 
17th  century,  was  born  at  York  in  1624.  He  wa4 
educated  at  Emanuel-college,  Cambridge,  and  after- 
wards incorporated  in  the  univerfity  of  Oxford.  He 
fucceeded  Dr  Anthony  Tuckncy  in  the  r-edory  of  St 
Michael  de  Quern,  in  London,  about  1648,  In  1658 
3  A  2  he 
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he  fet  on  foot  a  projeft  for  niaintaiiung  youths  of  great 
parts  at  the  unlvei  iities,  and  had  the  approbation  of  the 
heads  of  houfes  in  both  of  them.  He  foHcited  the 
affair  with  fo  much  vigour,  that  in  a  fhort  time  900 1. 
pp.r  annum  was  procured  for  that  purpofe  ;  but  this  de- 
fign  was  laid  afide  at  the  Reftoratlon.  In  1662  he  was 
ejcfted  from  his  living  for  nonconformity.  He  was  ten 
,  years  employed  in  compofuig  his  Synopjis  Criticorunt, 
&c.  Befides  this  great  work  he  publirtied  feveral 
other  pieces.  When  Dr  Oates's  depofitions  concerning 
the  poplfli  plot  were  printed,  our  author  found  his  name 
in  the  lilt  of  thofe  who  were  to  be  cut  off,  on  the  ac- 
count (as  was  fuppofed)  of  what  he  had  vi^ritten  againft 
the  papifts  in  his  NvlHty  of  the  Romtjh  Faith.  So  that 
he  Was  obliged  to  retire  into  Holland,  where  he  died  in 
1679,  ^^^^  behind  him  the  character  of  a  very  able 
critic  and  cafuift. 

POOP,  the  Hern  of  a  fhip ;  or  the  higheft,  upper- 
moft,  and  hinder  part  of  a  (hip's  hull.    See  Stern. 

POOR,  In  law,  an  appellation  given  to  all  thofe  who 
are  in  fuch  a  low  and  mean  condition,  that  they  either 
are  or  may  become  a  burden  to  the  parifh. 

They  who  rank  pity  amongft  the  original  impulfes 
cf  our  nature  rightly  contend,  that  when  it  prompts  us 
to  the  relief  of  human  mifery,  it  indicates  firfficiently  the 
Divine  Intention,  and  our  duty.  Indeed,  the  fame  con- 
tflufion  is  deducible  from  the  exiftence  of  the  paffion, 
whatever  account  be  given  of  its  origin.  Whether  it 
^e  inftinft,  or  a  habit  founded  in  alTocIatlon  (fee  Pas- 
sion), it  is  in  faft  a  property  of  our  nature  which  God 
appointed:  and  the  final  caufe  for  which  it  was  appoint- 
ed is  to  afford  to  the  miferable,  in  the  compaffion  of 
their  fellow-creatures,  a  remedy  for  thofe  inequalities 
and  dlftrelfes  to  which  many  are  neceffarily  expofedT 
imder  every  pofllble  rule  for  the  dillribution  of  proper- 
ty. That  the  poor  have  a  claim  upon  the  rich,  found- 
ed in  the  law  of  nature,  can  be  queftioned  by  no 
man  who  admits  the  benevolence  of  the  Deity,  and  con- 
fiders  his  purpofe  in  creating  the  world  (fee  Theolo- 
gy, Parti.  Seft.  ii.);  and  upon  this  claim ,  the  Chrif- 
tian  Scriptures  are  more  explicit  than  almoil  upon  any 
other. 

The  rights  of  the  poor,  however,  to  be  relieved  by 
the  rich,  as  they  originate  in  nature,  and  are  fanftioned 
by  Chriftianity,  are  evidently  of  that  kind  which  is  call- 
ed hnperJeB  (See  Moral  Philofophy,  n'^  151.)  It  is 
furely  needlefs  to  warn  our  readers  in  this  place,  that 
impei'feft  rights  are  in  themfelves  as  facred,  and  the 
duties  refulting  from  them  as  obUgatoiy  in  foro  confclen- 
titHy  as  the  molt  I'igid  claims  of  juftice.  Every  one 
knows,  that  they  are  called  imperfcll  only  becaufe  the 
extent  of  them  in  particular  inftances  cannot  be  afcer- 
taincd  by  politive  laws,  nor  the  breach  of  them  be  pu- 
jilfhed  by  the  civil  magiilrate.  Hence  the  apoftle,  tho' 
he  enjoins  a  weekly  contribution  to  be  made  for  the 
poor  in  the  church  of  Corinth,  yet  leaves  the  fum  to 
be  contributed  by  each  individual  wholly  undetermined. 
"  Now  concerning  the  coUeftion  for  the  faints,  as  I 
have  given  order  to  the  churches  of  Galatia,  even  fo  do 
ye.  Upon  the  firft  day  of  the  week  let  every  one  of 
you  lay  by  him  in  ftore  as  God  hath  profpered  him/'  By 
which  St  Paul  certainly  recommends  to  every  man  to 
contribute,  not  a  fixed  fum,  but  as  much  as,  from  a  de- 
liberate consfarifon  of  his  fortune,  with  the  reafoaable 
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expences  and  expeftations  of  his  family,  he  finds  he  can 
fpare  for  charitable  purpofes. 

It  is  well  known  that  thofe  weekly  contributions 
were  laid  at  the  feet  of  the  apoilles,  who  transferred  the 
management  of  the  fund  thence  arifing  to  deacons  eleft- 
ed  by  the  people,  and  ordained  by  them  to  fee  that  the 
money  was  properly  diftributed.  Hence,  under  Chri- 
ftianity, the  maintenance  of  the  poor  became  chiefly  an 
ecclefiaftical  concern  ;  and  when  that  holy  and  benevo- 
lent rehglon  was  eftabllfhed  in  the  Roman  empire,  a 
fourth  part  of  the  tithes  was  in  fome  countries  of  Eu- 
rope, and  particularly  in  England,  fet  apart  for  that 
purpofe.  Afterwards,  when  the  tithes  of  many  parifhes 
were  appropriated  to  the  monafteries,  thefe  fociettes 
were  the  principal  reiource  of  the  poor,  who  were  far- 
ther relieved  by  voluntary  contributions.  Jisdge  Black- 
flone  obferves,  that  till  the  ftatute  26  Hen.  VIII.  cap. 
26.  he  fmds  no  compulfoiy  method  for  providing  for 
the  poor  ;  but  upon  the  total  diffolution  of  the  mona- 
fteries, abundance  of  ftatutes  were  made  in  the  reign  of 
King  Henry  VIII.  Edward  VI.  and  Elizabeth,  which 
at  laft  eftablifhed  the 

Poor's  Rate,  or  legal  affefiment  for  the  fxipport  of 
the  poor.  The  fums  that  had  been  appropriated  for 
charitable  ufes  before  the  reformation  were  immenfe, 
and  the  weahh  that  had  been  accumulated  through  a 
fucceffion  of  ages  by  mendicant  orders  of  religious  per- 
fons  was  inconceivably  great;  nor  was  it  in  the  power  of 
any  laws  to  confine  men  who  were  in  the  pofleffion  of 
fuch  wealth  from  gratifying  thofe  defires  which  money 
can  fo  ealily  find  means  of  fupplying.  Yet  among  the 
various  abufes  to  which  this  opulence  had  given  rife» 
thefe  religious  orders  had  never  fo  far  loft  fight  of  their 
original  inftitution  as  ever  to  negleft  the  poor.  Thefe 
were  indeed  provided  for  by  them  with  an  indifcrimi- 
nate  profufion  of  largefle,  better  proportioned  to  their 
own  opulence  than  to  the  wants  of  the  claimants,  who 
were  too  often,  without  examination,  all  equally  ferved, 
whether  deferving  or  undeferving  of  that  bounty  wliich 
they  claimed. 

When  the  religious  houjes,  as  they  were  called,  were 
entirely  fupprefled  at  the  reformation,  and  the  wealth 
that  belonged  to  them  was  diveited  into  other  channels,, 
the  poor,  who  had  been  in  ufe  to  receive  their  fuppert 
from  thence,  were  of  courfe  left  entirely  deftitute  ;  and 
this  foon  became  a  grievance  fo  intolerable  not  only  to 
the  poor  themfelves,  but  to  the  whole  nation,  as  to 
excite  a  univerfal  defire  to  have  it  remedied.  Accord- 
ingly, by  the  14  Eliz.  cap.  5.  power  was  given  to  the 
juilices  to  lay  a  general  alfeffment;  and  this  hath  con- 
tinued ever  fince.  For  by  43  Ehz.  cap.  2.  the  church- 
■w'atdens  and  overfeers  of  the  poor  of  every  parifti,  of 
the  greater  part  of  them  (with  the  content  of  two  juf- 
tices,  one  of  whom  is  of  the  quorum,  dwelling  in  or 
near  the  parifti),  are  empowered  to  raife  weekly,  or 
othenvife,  by  taxation  of  every  inhabitant,  parfon,  vi- 
car, and  other,  and  of  every  occupier  of  lands,  houfes, 
&c.  materials  for  employing  the  poor,,  and  competent 
fums  for  their  relief.  Notice  ftiaU  be  given  m  church 
of  every  fuch  rate  the  next  Sunday  after  it  is  allowed, 
which  may  be  infpe(ited  by  every  inhabitant,  paying  i  s. 
and  copies  of  it  granted  on  demand,  6d.  being  paid 
for  every  24  names  ;  and  a  churchwarden  or  overfeer 
refufing,  fliall  forfeit  20 1.  to  the  party  aggrieved.  The 
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oor.  rate  is  to  be  levied  by  diftrc-fs  on  thofc  who  refufe  to 
pay  it  ;  and,  by  17  Geo.  II.  cap.  2.  c;;p.  38.  appeals 
againft  it  are  allowed. 

If  the  juftices  find  that  the  inhabitants  of  any  parifli 
are  not  able  to  levy  among  themfelves  fufllcient  fums 
for  the  purpofes  fpecified  in  the  aft,  they  rnay  affefs  any 
other  parifh  within  the  hundred;  and  if  the  hundred  be 
unable  to  grant  necefuuy  relief,  they  may  rate  and  af- 
fefs any  parhh  within  the  county.    43  Ellz.  cap.  2. 

In  order  to  compel  luifbands  and  parents  to  maintain 
their  own  families,  the  law  hath  provided,  that  all  per- 
fons  running  away  out  of  their  pariflies,  and  leaving 
their  families  upon  the  parifli,  fliall  be  deemed  and  fuf- 
fer  as  incorrigible  rogues  (7  Jac.  cap.  4.)  And  if  a 
perfon  merely  threatens  to  run  away  and  leave  his  wife 
and  children  upon  the  parifh,  he  fliall,  upon  convicliion, 
before  one  juftice  by  confeffion,  or  oath  of  one  witnefs, 
be  committed  to  the  houfe  of  correftion  for  any  time 
not  exceeding  one  month.  (17  Geo.  II.  cap.  5.)  For 
the  farther  maintenance  of  the  poor,  there  are  many  fines 
and  forfeitures  payable:  to  their  ufe  ;  as  for  fwearing, 
drunkennefs,  deilroying  the  game,  &:c.  And  alfo  parts 
of  waflies,  w^oods,  and  paftures,  may  be  inclofed  for  the 
growth  and  prefervation  of  timber  and  underwood  for 
their  rehef.    ^tc  IVoRK-Houfe. 

The  famous  ilatute  of  the  43d  of  Elizabeth,  which 
is  the  bafis  of  all  the  poor-laws  in  England,  w-as  con- 
itruded  with  a  cautious  forethought  that  can  perhaps 
be  equalled  by  few  laws  that  ever  were  enafted  ;  and  if 
profpeftive  reafoning  alone  were  to  be  relied  on  in  mat- 
ters of  legiflation,  it  feemed  impoffible  to  amend  it:  yet 
experience  has  now  proved,  with  a  moil  demonttrative 
certainty,  that  it  is  not  fo  falutary  as  was  undoubtedly 
expefted. 

The  perfons  who  compofed  that  law  had  before  their 
eyes  fuch  a  recent  proof  of  the  abufe  that  had  been 
made  of  the  charitable  beneficence  of  individuals,  that 
they  feem  to  have  been  chiefly  folicitous  to  obviate  fi- 
milar  abufes  in  future  ;  and  to  guard  againil  thaLpar- 
tial  kind  of  feduftion,  they  rather  chofe  to  eilablifli  a 
dcfpotic  power  which  fliould  be  authorifed  to  wretl 
from  every  individual  in  the  nation  whatever  fums  it 
might  think  proper  to  call  for,  trailing  to  a  few  feeble 
devices  which  they  contrived,  for  curbing  that  power 
which  was  virtually  armed  with  force  fufficient  to  fet  all 
ihefe  afide  whenever  it  pleafed.  The  confequence  has 
been,  that  the  fums  levied  for  the  rehef  of  the  poor, 
which  were  at  firfl:  but  fmall,  are  nov*r  enormous,  and 
that  the  demands  are  increafing  in  fuch  a  rapid  manner 
as  to  give  rife  to  the  moll  ferious  and  well-grounded 
apprehenfions.  In  the  year  1774,  parliament  inftitu- 
ted  an  inquiry  into  the  amount  of  the  poor's-rates  in 
England  and  Wales,  and  again  in  1783.  On  compa- 
ring thefe  together,  the  rife  during  that  fliort  period 
was  found  to  be  in  England  upwards  of  850,000  1.  per 
annum,  being  nearly  in  tlie  proportion  of  one-third  of 
the  rate  at  the  firfl:  period.  In  Wales,  during  the  fame 
period  of  time,  the  rates  were  more  than  doubled.  Nor 
was  this  a  temporary  fl:art,  but  a  part  only  of  a  gradual 
progreffion.  Mr  Wenderdon,  in  his  View  of  England, 
obferves,  that  "  in  the  year  1680  the  poor's-rates  pro- 
«iuced  no  more  than  665,390!.  in  x^Qi\.  they  fl;ood  at 
1,200,000 1.  and  in  1773  they  were  efliimated  at 
3,000,000 1."  It  is  a  known  fa£k  (fays  Mr  Beaufoy, 
in  the  debate  on  Mr  Gilbert's  poor  bill,  April  17th 
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1788),  that  within  the  laft  nine  years,  the  poor's-rates  Pocr. 

have  increafed  one- third,  and  fliould  they  continue  in-   v"' 

creafing  in  the  fame  proportion  for  50  or  53  years,  they 
would  amount  to  the  enormous  fum  of  11, 230,000 L  a 
burden  which  the  country  could  not  poffibly  bear.  It 
was  therefore,  he  added,  highly  neceffary  that  fomething 
fliould  be  attempted  to  prevent  this  alarming  addition, 
if  not  to  anniliilate  the  prefent  glaring  mifconducl  in 
the  management  of  the  poor." 

Such  has  been  the  fate  of  England  with  regard  to 
poor  laws. 

In  Scotland,  the  reformation  having  been  carried  for- 
ward with  a  ftill  more  violent  precipitancy  than  in  Eng- 
land, and  the  funds  of  the  regular  clergy  being  more 
entirely  alieuated,  the  cafe  of  the  poor  there  became 
fliili  m.ore  feemingly  defperate,  and  the  clamours  were 
alfo  there  confiderable  at  that  time.  Then  alfo  it  M^as 
that  the  Scottlfli  court,  imitating  as  ufual  at  that  time 
the  praftice  of  England,  made  feveral  feeble  attempts 
to  introduce  a  fyllan  of  compulfory  poor's-rates  into 
that  country,  but  never  digelled  the  fyftem  fo  tho- 
rouglily  as  to  form  a  law  that  could  in  any  cafe  be  car- 
ried into  effeft.  Many  crude  laws  on  this  head  were 
indeed  enafted  ;  but  all  of  them  fo  evidently  inadequate 
for  the  purpofe,  that  they  never  were,  even  in  one  in- 
ftance  that  we  have  heard  of,  attempted  at  the  time  to 
be  carried  into  effeft.  Indeed  it  feems  to  have  been 
impoflible  to  carry  them  into  elFe£l ;  for  they  are  all  fo 
abfurd  and  contradidlory  to  each  other,  that  hardly  a 
fingle  claufe  of  any  one  of  them  can  be  obeyed  without 
tranfgrefling  others  of  equal  importance. 

The  lafh  fliatute  which  in  Scotland  was  enafted  011 
this  fubjeft  bears  date  September  ill  1691,  William  and 
Maiy,  pari.  i.  fefl*.  7.  chap.  21.  and  it  "  ratifies  and 
approves  all  former  a£ls  of  parliament  and  proclama- 
tions of  council  for  repreffing  of  beggars,  and  maintain- 
ing and  employing  the  poor."  If  this  law  therefore 
were  now  in  force,  and  it  never  was  repealed,  no  perfou 
could  with  impunity  countervail  any  one  of  thole  ita- 
tutes  which  it  ratifies  ;  but  to  be  convinced  how  im- 
poffible it  is  to  obferve  them  all,  the  attentive  reader 
needs  only  to  confider  thofe  laws  and  proclamations  with 
refpeft  to  the  following  particulars,  •viz. 

1.  The  persons  appointed  to  make  up  the  poor's  roll. 
By  the  aft  1579  this  duty  is  entruiled  to  the  provoft 
and  bailies  within  burgh,  and  the  judge  conilitute  be 
the  king's  commlllion  in  paroches  to  landwart.  By  a£t 
1663,  it  is  the  heritors  of  each  parifli-  By  aft  1672,- 
it  is  tke  minifters  and  elders  of  each  parilh  who  are  ta 
make  up  this  lift.  By  the  proclamation  of  1692,  it  is 
the  heritors,  minifters,  and  elders  of  every  parifh.  By 
that  of  1693,  It  is  the  maglftrates  of  royal  burghs,  and 
the  heritors  of  vacant  [country]  parifhes;  in  both  cafes 
without  either  minifter  or  elders.  Among  this  chaos 
of  contradiftlons  how  is  it  poffible  to  aft  without  tranf- 
greffing  fome  law. 

2.  Not  lefs  contradiftory  are  the  enaftments  in  regard 
to  the  perfons  who  are  to  pay,  and  the  mode  of  appor- 
tioning the  fums  among  them.  By  aft  1579,  the  liaill 
inhabitants  of  the  parochin  fhall  be  taxed  and  ftented 
according  to  the  eftimation  of  their  fubilance,  without, 
exception  of  perfons.  By  that  of  1663,  the  one-half  is 
to  be  paid  by  the  heritors,  and  the  other  half  by  the  te- 
nants and  poffefTors,  according  to  their  means  and  fub- 
ftancc.    By  the  proclamation  of  1692,  the  one-half  is 
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to  be  paid  by  the  heritors,  the  other  by  the  houfeholders 
"  of  the  parifli.  By  that  of  1693,  burghs  royal,  the 
magiftrates  are  to  ftent  themfelves,  coaform  to  fiich  or- 
der and  cullom  ufed  and  wont  in  laying  on  ftents,  an- 
nuities, or  other  public  burdens,  in  the  refpeftive  burgh, 
as  may  be  moft  efFeftual  to  reach  all  the  inhabitants  ; 
and  the  heiitors  of  .feveral  vacant  Qaiidwart]  parifties 
to  ftent  themfelves  for  the  maistcnancc  of  the  refpe£livc 
poor. 

3.  A  ftUl  greater  diverfity  takes  place  in  regard  to 
the  application  of  the  fums  fo  Jtenttd,  By  the  act 
1570,  it  would  feem  that  the  whole  of  the  money  af- 
felTed  was  to  be  applied  to  the  ufe  of  the  helplefs  poor 
alone,  and  no  part  of  it  for  the  relief  of  thofe  who  were 
capable  of  working.  By  the  aft  1663,  on  the  contrar)-^, 
the  whole  of  this  affeffinent  is  to  be  applied  for  the 
fupport  of  thofe  only  nvhu  are  able  to  ivorl.  This  is 
ftill  more  fpecially  provided  for  by  the  aft  1672}  where 
the  poor  who  are  unable  to  work  are  to  he  fupported 
by  the  weekly  colleftions  at  the  kirk  doors ;  and  the 
ftented  affeffments  to  be  applied  to  the  fupport  of  thofe 
in  the  correftion  houfes. 

It  would  be  tirefome  to  enumerate  all  the  contradic- 
tions that  thefe  laws  authorife.  In  regard  to  the  per^ 
fans  <who  ure  required  to  carry  thcfe  aSs  into  execution. 
it  is  at  different  times  the  chancellor;  magiftrates;  com- 
miffioners  of  excife;  flieriffs;  juftices  of  the  peace y  mi- 
nifters  and  elders;  the  prefbyteries;  heritors,  minifters, 
and  elders;  heritors  alone;  commiffioners  nominated  by 
pre(byteries  and  appointed  by  the  king ;  the  lords  of 
the  privy  council :  m  fhoit,  no  two  laws  can  be  found 
that  do  not  vary  from  each  other  in  this  refpeft  one 
way  or  other. 

The  fame  variations  take  place  with  regard  to  the 
building  of  correftlon-houfes,  confinement  and  punifh- 
ment  of  vagrants,  application  of  their  work,  awarding 
their  fervices  and  thofe  of  child? en.  In  ftiort,  there  is 
not  one  particular  in  which  thefe  laws  do  not  vary  from 
and  Gontradift  each  other  ;  fo  that,  let  any  perfon  try 
to  aft  in  virtue  of  any  one  of  them,  it  is  impoffiblc  for 
him  to  avoid  going  in  direft  oppofition  to  the  enaft- 
ments  of  fome  other  law  which  is  of  equal  force  with 
that  he  has  chofen  for  his  guide.  lu  thefe  circura- 
ftanc'es,  it  is  fo  far  from  being  furprifing  that  thcfe  afts 
have  been  fuffered  to  remain  in  perpetual  dcfuetude, 
that  it  would  have  been  truly  wonderful  if  this  had  not 
been  the  cafe.  They  have,  however,  been  permitted  to 
remain  on  the  ftatute-book  as  a  difgrace  to  the  times 
when  they  were  formed,  and  as  a  ftumbling-block  to 
thofe  that  were  to  follow.  That  not  one  of  them  is 
now  in  force  was  lately  proved  by  a  learned  and  public- 
fpirited  gentleman,  to  whom  his  countiy  is  on  that  and 
many  X)ther  accounts  deeply  indebted.  Refufing  to  pay 
the  poor's  tax,  with  which  he  was  afTelTed  by  the  over- 
feers  of  the  parifli  in  which  he  happened  to  refide,  he 
ftood  an  aftion  in  the  court  of  feffion,  and  prevailed, 
upon  the  broad  ground,  that  there  is  no  laiv  in  force  in 
Scot/and  by  ivhuh  an  ini'olust^ky  fMr''s  rate  can  be 
ejlablijljed  in  any  parijb. 

But  how,  it  will  be  afked  by  our  Englifh  readers,  are 
the  poor-in  Scotland  realty  maintained?  We  anfwer,  by 
the  private  alms  of  individuals,  and  by  certain  funds  un- 
der the  management  of  the  kirk-fejtons  (fee  Presby- 
terians). It  is  the  univerfal  praftice,  each  Lord's 
jday,  in  every  parifli,  for  fuch  of  the  audience  as  are  in 
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eafy  circumftances,  to  give  to  the  poor  fuch  an  ofFering 
of  alms  as  they  fiiall  deem  proper.  This  ofFering  is  ge- 
nerally dropped  into  a  bafon  placed  at  the  church-door, 
and  under  the  imincdiate  care  of  an  elder.  When  the 
fervice  is  began,  the  elder  removes  vvith  the  bafon,  which 
he  keeps  under  his  charge  till  the  congregation  be  dif- 
miffed.  The  feffion  then  meets,  and  the  money  is  told 
over,  its  amount  marked  down  in  the  feffion  account 
book,  and  depofited  in  a  box  kept  for  that  purpofe. 
This  box  has  ufually  a  fmall  flit  m  the  top,  through 
w^hich  the  pieces  of  money  can  be  dropped  without 
opening  it ;  and  it  is  cloied  with  two  locks,  the  key  of 
one  of  which  is  ufually  kept  by  the  minlfter  and  the 
other  by  the  kirk-treafurer,  fo  that  it  can  never  be  open- 
ed but  in  the  prefence  of  thefe  two  at  leaft. 

A  kirk-feffion,  when  regularly  conftituted,  muft  al- 
ways confift  of  the  minlfter,  elders,  feffion -clerk,  aad 
kirk-treafurer.  None  of  thefe  ever  receive  any  falary 
except  the  feffion- clerk,  who  is  ufually  the  fchoolmafter 
of  the  parifli,  and  has  a  fmall  falary  allowed  for  minu- 
ting the  tranfaftions.  The  kirk-treafurer  is  for  the 
moft  part  one  of  the  elders ;  and  he  is  an  important 
member  of  this  court.  Without  his  inter\'ention  no 
diftribution  of  the  poor's  funds  is  deemed  legal ;  nor 
can  any  payments  be  made,  receipts  granted,  or  money 
transferred,  but  by  him  ;  the  minifter  and  feffion  being 
perfonally  liable  to  make  good  all  money  that  may  other- 
wife  be  given  away,  fhould  it  ever  afterwards  be  challen- 
ged by  any  heritor  in  the  parifli. 

The  precautions  taken  for  the  diftribution  of  the 
poor's  funds  are  likewife  ilmple  and  excellent,  and  arc 
as  follow. 

No  money  can  be  legally  ifl*ued  from  the  poor's  fimdi 
<ven  by  the  treafurer  and  feffion,  unlefs  legal  proof  can 
be  brought  that  public  intimation  has  been  given  fronj 
the  pulpit  immediately  after  divine  fervice,  and  before 
the  congregation  has  difperfed,  that  a  diftribution  of 
poor's  money  is  to  be  made  by  the  feffion,  at  fuch  a 
time  and  place,  fpecifying  the  fame,  and  inviting  aU 
who  have  intcreft  in  the  cafe  to  attend  if  they  fhall  in- 
cline. This  intimation  muft  be  made  a  full  fortnight 
before  the  time  of  diftribution ;  and  as  every  heritor 
(owner  of  landed  property)  in  the  parifli  has  a  right  to 
vote  in  the  diftribution  of  the  poor's  funds,  they  may 
all,  if  they  fo  incline,  then  attend  and  exeicife  that 
right :  but  if  none  of  them  fliould  attend,  which  is 
often  the  cafe,  the  feffion  has  then  a  right  to  proceed  ; 
and  whatever  they  fhall  thus  do,  is  deemed  ftriftly  le- 
gal, and  is  liable  to  no  challenge.  But  fliould  they  pro- 
ceed without  having  given  this  previous  intiniation,  they 
may,  if  the  heritors  fhoidd  afterwards  challenge  It,  be 
made  to  repay  out  of  their  own  pockets  ever)'  fhilling 
they  fhall  have  fo  iffued.  It  fometimes  happens,  that 
young  minifters,  through  heedlefsnels  in  this  refpeft, 
expofe  themfelves  and  families  to  conflderable  trouble 
and  lofs,  which  by  attention  might  be  eaiily  avoided. 
In  the  fame  way,  fliould  a  minifter  and  feffion,  without 
the  intervention  of  a  treafurer  regidarly  conftituted, 
lend  upon  bond  or  otherwifc  any  of  the  poor's  funds, 
and  fhould  the  perfon  fo  borrowing  afterwards  fail, 
thefe  lenders  are  perfonally  liable  to  make  good  the 
whole,  and  any  heritor  in  the  parifh  who  choofes  it  can 
compel  him  to  do  fo. 

1  he  members  of  the  feffion  are  alfo  liable  to  pay  all 
loflfes,  and  to  account  for  all  ftuns  that  it  can  be  in- 
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ftmeted  they  received,  if  they  ne|lc*?t  to  keep  regular  trioug ; 
books,  in  which  every  tranfadtion  mall  he  entered;  Or, 
if  thefe  books  have  not  been  revifed  and  approved  of 
hj  the  prefbytery(A);  but  if  they  fhall  have  been  fo  re- 
vifed, they  cannot  be  challenged  for  omiffion  of  forms, 
and  can  only  be  made  to  account  for  errors,  or  frauds, 
or  evident  dilapidation's. 

Under  this  wife  and  economical  fyftem  of  manage- 
ment, it  has  been  foun^  by  the  experience  of  more  than 
200  years,  that  in  the  low  parts  of  the  country,  where 
the  parifhes  are  in  general  of  fuch  moderate  extent  as 
to  admit  of  the  people  of  every  part  of  the  parifli  ge- 
nerally to  attend  divine  fervice  every  Lord's  day,  the 
ordinary  funds  have  been  amply  fufficient  to  fupply  all 
the  real  demands  of  the  poor,  and  in  moft  parilhes  a 
fund  has  been  accumulated  from  the  favings  of  ordinary 
years  to  help  the  deficiencies  that  may  arife  in  years  of 
uncommon  fcarcity. 

Befides  the  Aveekly  colleftions,  the  extra  offerings  at 
the  adminiftration  of  the  Lord's  fupper,  the  pious  do- 
nations of  charitable  individuals,  which  are#\ll  voluntaiy, 
together  with  fome  fmall  fees  paid  for  the  ufe  of  a  mori- 
cloth  (a  black  velvet  pall)  at  funerals,  which  is  generally 
purchafed  with  the  poor's  money,  go  to  make  up  this 
parochial  fund.  Nor  mud  any  one  beheve  that  the  mo- 
ney which  comes  through  the  hands  of  the  adminiftra- 
tors  of  the  poor's  funds  is  all  that  is  bellowed  upon 
th«  poor  in  Scotland  ;  far  from  it :  there  are  a  thou- 
fand  other  channels  through  which  the  indigent  derive 
confolation  and  fupport,  all  of  them  teioding  to  produce 
the  happieft  effefts  upon  fociety.  A  fon  feels  himfelf 
afhamed  to  think  that  his  parents  fliould  require  the  af- 
iiftance  of  another  to  fupport  them  ;  he  therefore  ftrains 
every  nerve  when  in  the  vigour  of  life  to  fpare  a  little 
of  his  earning  to  render  their  old  age  more  eafy  than  it 
might  have  been  ;  and  fweet  to  a  parent  is  the  bi-ead 
that  is  given  by  the  pious  attention  of  a  child.  If 
*here  are  feveral  children,  they  become  emulous  who 
fhall  difcover  moft  kindnefs.  It  is  a  pious  contention 
which  ferves  to  unite  them  the  clofer  to  each  other,  by 
commanding  their  mutual  efteem,  , 

I>ireftly  contrary  to  this  is  the  effeft  of  the  poor 
laws  of  England,  where,  in  London  at  leaft,  it  is  not 
uncommon  to  fee  men  in  good  bufmefs  negledling  their 
aged  and  difeafed  parents  for  no  better  reafon  than  that 
the  parifh  is  bound  to  find  them  bread.  Thefe  laws 
have  other  pernicious  confequences ;  for  they  are  ob- 
vioufly  fubverfive  of  induftry  as  well  as  morahty  among 
the  lower  orders  of  the  people.  "  This  is  a  heavy 
charge,  but  no  lefs  true  than  heavy.  Fear  of  want  is 
the  only  effedual  motive  to  induftiy  with  the  labouring 
poor :  remove  that  fear,  and  they  ceafe  to  be  induftri- 
ous.  The  ruling  pafTion  of  thofe  who  Hve  by  bodily 
labour,  is  to  fave  a  pittance  for  their  children,  and  for 
fupporting  themfelves  in  old  age.  Stimulated  by  defire 
of  accomphfhing  thofe  ends,  they  are  frugal  and  induf- 
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and  the  profpe£l  of  fuccefs  is  a  continual  feall 
to  them.  Now,  what  worfe  can  mahce  invent  againft 
fuch  a  man,  under  colour  of  friendfhip,  than  to  fecure 
broad  to  him  and  his  children  whenever  he  takes  a  dif- 
like  to  work  ;  which  effeftually  deadens  his  folc  aiTibl- 
tion,  and  with  it  his  honeft  induftiy?  Relying  on  the 
etrtainty  of  a  provifion  againft  want,  he  relaxes  gra* 
dually  till  he  finks  into  idlenefs  ;  idlenefs  leads  to  pro- 
f  igacy  ;  profligacy  begets  difeafes ;  and  the  wretch  be- 
comes an  objed  of  pubhc  charity  before  he  has  run 
half  his  courfe.  Wifely  therefore  is  it  ordered  by  Pro- 
vidence, that  charity  fiiould  in  every  inftance  be  volun- 
tary, to  prevent  the  idle  and  profligate  from  depending 
on  it  for  fupport.  During  the  reign  of  Elizabeth,  when 
th.e  monafteries  were  recently  fupprelTed,  and  all  their 
revenues  fquandered,  fome  compulfion  might  be  necef- 
fary  to  prevent  the  poor  from  ftarving.  A  temporary 
provifion  for  this  purpofe,  fo  contrived  as  not  to  fuper- 
fede  voluntary  charity,  but  rather  to  promote  it,  would 
have  been  a  meafure  extremely  proper.  *  Unlucky  it  is 
for  England  that  fuch  a  meafure  was  overlooked  ;  bv;t 
the  queen  and  her  parhaments  had  not  the  talent  of  fore- 
feeing  confequences  without  the  aid  of  experience.  A 
perpetual  tax  for  the  poor  was  impofed,  the  moft  per- 
nicious tax,  fays  Lord  Karnes  (b),  that  ever  was  impo- 
fed in  any  country." 

POPA-madre,  i^  a  town  of  South  America,  in 
TeiTa  Firma.  In  this  place  there  is  a  convent  and 
chapel  dedicated  to  the  Virgin  Mary,  te  vhofe  image 
the  Spaniards  in  thofe  parts  go  in  pilgrimage,  particu- 
larly thofe  who  have  been  at  fea.  It  is  feated  on  a  high 
mountain,  50  miles  eaft  of  Carthagena.  W.  Long.  74. 
32.  N.  Lat.  10.  15. 

POPiE.    See  ViCTiMARius. 

POPAYAN,  a  province  of  South  America,  in  the 
kingdom  of  New  Granada,  between  the  audience  of  Pa- 
nama, that  of  Quito,  and  the  South  Sea  ;  40G  miles  in 
length,  and  300  m  breadth.  A  chain  of  barren  moun- 
tains runs  through  the  country  from  north  to  fouth  ; 
and  near  the  fea  the  foil  is  fo  foaked  with  almoft  con- 
tinual  rains,  that  few  care  to  rcfide  there,  except  for  the 
fake  of  the  gold  that  is  met  with  in  great  plenty  in  the 
fands  of  the  rivulets.  This  bewitching  metal  brings 
many  in  fearch  of  it,  though  it  is  a  great  doubt  whether 
they  ever  return  back  alive  or  not.  For  this  reafon  the 
favage  A.mericans  are  ftill  matters  of  a  great  part  of  it, 
and  continually  annoy  the  Spaniards. 

PoPAYAN,  the  capital  town  of  a  province  of  that 
name  in  South  America,  with  a  bifhop's  fee,  a  Spanlfh 
governor,  and  where  the  courts  of  juftice  are  held.  The 
inhabitants  are  almoft  all  Creoles.  It  is  220  miles 
north-eaft  of  Quito.  W.  Long.  75.  55.  N.  Lat.  2  35 
POPE,  a  name  which  comes  from  the  Greek  word 
vlccttcc,  and  fignifies  Father.  In  the  eaft  this  appelladon 
is  given  to  all  Chriftian  priefts ;  and  in  the  weft,  bi- 
fliops  were  called  by  it  in  ancient  times  :  but  now  for 

many 


(a)  The  prefbytery  is  by  W  appointed  auditor  of  the  poor's  accounts  of  the  feveral  parifties  within  its 
foTadvicc^'  ^''^^  difcharge  of  this  duty,  they  may  lay  it  before  the  fynod 

(  b)  See  Sketches  of  Man,  book  ii.  ll<etch  10.  where  many  other  arguments  equally  forcible  are  urged  againft 
Sey  Ire  eSiCr''''''       ^       ""^"^  ingenious  expedients  are  prJpofed  for  gradually  abolifhing  them  where 
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Po:ie.     many  centuries  it  has  been  appropriated  to  the  blfhop 

— ^  '  of  Rome,  whom  the  Roman  Cathohcs  look  upon  as  the 

common  father  of  all  Chriftians. 

Much  has  been  faid,  much  written,^  and  many  wai-m 
difputes  have  been  carried  on  concerning  the  pope,  and 
the  power  belonging  to  him,  within  thcfe  two  or  three 
laft  centuries.  We  fliall  here,  without  entering  into 
controverfy,  lay  down  diftinftly,  from  the  bell  authori- 
ty, what  the  Roman  Cathohcs  really  believe  concerning 
the  pope,  after  having  defcrlbed  the  manner  of  his  elec- 
tion ;  ^and  we  (hall  give  fome  other  particulars  relating 
to  this  fubjed  that^eem  to  deferve  notice,  and  are  in 
this  country  not  generally  known. 

All  In  communion  with  the  fee  of  Rome  unanlmoufly 
hold,  that  our  Saviour  Jefus  Chrift  conllituted  St  Peter 
the  apoftle  chief  paftor  under  himfelf,  to  wa':ch  over  his 
whole  flock  here  on  earth,  and  to  preferve  the  unity  of 
it;  (.  Ivlnghlm  the  power  requifite  for  thefe  ends.  They 
alfo  bcHeve,  that  our  Saviour  ordained,  that  St  Peter 
ftould  have  fucceffors  with  the  like  charge  and  power, 


cil  or  cotifijlory  for  the  management  of  the  public  affaiis 
of  cluirc'h  and  ftate.  They  are  divided  into  different 
congregat'ions  fpr  the  more  eafy  difpatch  of  bufinefs;  and 
fome  of  them  have  the  principal  offices  in  the  pontifi- 
cal court,  as  that  of  cardlnal-vicar — penitentiary  — chan- 
cellor— came'rhngo  or  chamberlain  —  prefeft  of  the  figna- 
ture  of  jullice — ^prefeft  of  memorials — and  fecretary  of 
ftate.  They  have  the  title  given  them  of  eminence  and 
mojl  eminent.  But  here  we  confider  them  principally  as 
the  perfons  entruiled  with  the  choice  of  the  pope.  See 

C'ARDINAL. 

On  the  demife  of  a  pope  his  pontifical  fcal  is  imme- 
diately broken  by  the  chamberlain,  and  all  public  bufi- 
nefs is  interrupted  that  can  be  delayed  :  meffengers  arc 
difpatched  to  all  the  Catholic  foverelgns  to  acquaint 
them  of  the  event,  that  they  may  take  what  meafurcs 
they  think  proper  ;  and  that  the  cardinals  in  their  do- 
minions, if  any  there  be,  may  haften  to  the  future  elec- 
tion if  they  choofe  to  attend  ;  wliilft  the  whole  atten- 
tion of  the  facred  college  is  turned  to  the  prefervation 


lliould  nave  lucceuors  wiLu  uic  lu^c  «.uaij^^         i^^-^^,  -  „  J 

to  the  end  of  time.    Now,  as  St  Peter  refided  at  Rome    of  tranquduty  m  the  city  and  ftate,  and  to  the  neceffaiy 
-  -  -     •■  ■•      .1-  -1   preparations  for  the  future  eicftlon.  The  cardinal  cham- 

berlain has,  during  the  vacancy  of  the  holy  fee,  great 
authority  ;  he  coins  money  with  his  own  arms  on  it, 
lodges  in  the  pope's  apartments,  and  is,  attended  by 
body-guards.  He,  and  the  firft  cardinal  blihop,  the 
firft  cardinal  prieft,  and  the  firft  cardinal  deacon,  have, 
during  that  time,  the  government  almoft  entirely  in 
their  hands.    The  body  of  the  deceafed  pope  is  carried 


for  many  years,  and  fuffered  martyrdom  there,  they  con 
iider  the  blliiops  of  Rome  as  his  fucceffors  in  the  dig- 
nity and  office  of  the  univerfal  paftor  of  tlie  whole  Ca- 
tholic church.  There  have  been  fome  varieties  J,n  the 
manner  of  choofing  the  bift.op  of  Rome  in  different 
ao-es,  as  alterations  may  be  made  in  difciphne  ;  but  ftiU 
fhe  clergy  of  Rome  have  juftly  had. the  chief  part  in 

that  eledbon  t  and  that  clergy  is  now  reprefented  by,  „      .  _  .  x  .  ^  ^ 

or  in  fome  manner  coafifts  of,  the  cardinals,  who  have    to  St  Peter's,  where  funeral  fervicc  is  performed  for 
for  feveral  centuries  been  the  fole  ele6lors  of  the  pope.      him  with  great  pomp  for  mne^day^,  and  the  cardinals 
Thefe  cardinals  or  principal  perfons  of  the  church  of    attend  there  every  morning 


Rome  are  70  in  number,  when  the  facred  college,  as  it  is 
called,  is  complete.  Of  thefe  fix  are  cardinal  biffiops, 
the  biffiops  of  Oftia,  of  Porto,  Albano,  Sabino,  Tufcii- 
lum  or  Frafcati,  and  Prsenefte  or  Paleftrina ;  which  are 
the  fix  fuburbicarian  churches;  fifty  are  cardinal  priefts, 
who  have  all  titles  from  pariih  churches  in  Rome  ;  and 
fourteen  are  cardinal  deacons,  who  have  their  titles  from 
churches  InRome  of  lefs  note,  called  Diaconias  or  Deacon- 
ries.  Thefe  cardinals  are  created  by  the  pope  when  there 
happen  to  be  vacancies  ;  and  fometimes  he  names  one 
or  two  only  at  a  time  ;  but  commonly  he  defers  the 
promotion  until  there  be  ten  or  twelve  vacancies  or 
more  ;  and  then  at  every  kcond  fuch  promotion  the 
emperor,  the  kings  of  Spain  and  France,  and  of  Bri- 
tain, when  Catholic,  are  allowed  to  prefent  one  each, 


cardinals 
In  the  mean  time,  all  ne- 
ceflary  preparations  for  the  eleftion  are  made ;  and  the 
place  where  they  aflemble  for  that  purpofe,  which  is 
called  the  conclave,  is  fitted  up  in  that  part  of  the  Vati- 
can palace  which  is  neareft  to  St  Peter's  church,  as  this 
has  long  been  thought  the  moft  convenient  fituation. 
Here  is  formed  by  partitions  of  wood  a  number  of  cells 
or  chambers  equal  to  the  number  of  cardinals,  with  a 
fmall  diftance  between  every  two,  and  a  broad  galleiy 
before  them.  A  num.ber  is  put  on  every  cell,  and 
fmall  papers  with  correfponding  numbers  are  put  into  a 
box  :  eveiy  cardinal,  or  fome  one  for  lain,  draws  out 
one  of  thefe  papers,  which  dettrmines  in  what  cell  he 
is  to  lodge.  The  cells  are  lined  with  cloth  ;  and  there 
is  a  part  of  each  one  feparated  for  the  conclavifts  or  at- 
tendants, of  whom  two  are  allowed  to  each  cardinal, 


tain,  wnen  v^ai-uuui.,  aic  cu^v^..^^   -  .     .U        ,    ,  j-    i      •  r  c 

to  be  made  cardinal,  whom  the  pope  alx^ays  admits  if    and  three  to  cardinal  princes.     i  hey  are  perfons  of 


there  be  not  fome  very  great  and  evident  objeaion. 
Thefe  cardinals  are  commonly  promoted  from  among 
fuch  clergymen  as  have  borne  offices  in  the  Roman 
court ;  fome  are  aff'umed  from  religious  orders  ;  emi- 
nent ccclefiaftics  of  other  countries  are  hkewife  often 
honoured  with  this  dignity,  as  the  archblfiiops  of  To- 
ledo and  Vienna  are  at  prefent  cardinal  pnefts  of  Rome. 


fome  rank,  and  generally  of  great  confidence;  but  they 
muft  carry  In  their  mailer's  meals,  ferve  him  at  table, 
and  perform  all  the  offices  01  a  menial  fervant.  Two 
phyficlans,,  two  furgeons,  an  aputliecary,  and  fome  other 
necefiaiT  officers,  are  chofen  for  the  conclave  by  the 
cardinals. 

On  the  1 0th  day  after  the  pope's  death,  the  cardi- 


ledo  and  Vienna  are  at  preieuL  <.a.uiuaxi>xi-..a  V,.  ..x....^.  ^-  -                ,                x                 '  ^n. 

Sons  of  fovereiLm  prince,  have  frequently  been  members  nals,  who  are  then  at  Rome,  and  m  a  competent  llatc 

f  the  facred  colleye  •  and  there  ends  the  dlred  line  of  of  heahh,  meet  in  the  chapel  of  ot  Peter  s,  which  13 

the  roval  family  of  StuarJ.    Their  dillinaive  drefs  is  called  the  Gregorlcm  chi,pe!,  where  a  fermon  on  the 

frarh  t  to  fi-nify  that  they  ought  to  be  ready  to  flred  choice  of  a  pope  is  preached  to  them,  and  mafs  is  find 

their\'lood  for  the  faith  and  church,  when  the  defence  for  invoking  the  grace  of  the  Holy  Ghoft.    Then  the 

and  honour  of  eitlier  require  it.    They  wear  a  fcarlet  cardinals  proceed  to  the  conclave      P™ceffion  two  by 

rin  and  hat  •  the  cap  is  given  to  them  by  the  pope  if  two,  and  take  up  their  abode,    \\  hen  all  is  properly 

tihev  are  at  Rome,  and  is  fent  to  them  if  they  are  ab-  fettled,  the  conclave  is  ftiut  up,  havmg  boxed  ivheeh  or 

fent .  but  the  hat  is  never  given  but  by  the  pope's  own  places  of  communication  in  convement  quarters :  there 

Jiand     Thefe  cardinals  form  the  pope's  ftauding  coun-  are  alfo  ftrong  guards  placed  all  around.    When  any 
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foreign  cardinal  arrives  after  the  inolofure,  the  conglave 
is  opened  for  his  admiflion.  In  the  beginning  every 
cardinal  figns  a  paper,  containing  an  obligation,  that  if 
he  (hall  be  raifed  to  the  papal  chair  he  will  not  alienate 
ahy  part  of  the  pontifical  dominion ;  that  he  will  not  be 
prodigal  to  his  relations ;  and  any  other  fuch  ftipulationg 
as  may  have  been  fettled  in  former  times  or  framed  for 
that  occafion. 

We  come  now  to  the  eleftion  itfelf ;  and  that  this 
may  be  effeftual,  two  thirds  of  the  cardinals  prefent 
jnuft  vote  for  the  fame  perfon.  As  this  is  often  not 
eafily  obtained,  they  fometimes  remain  whole  months  in 
the  conclave.  They  meet  in  the  chapel  twice  every 
day  for  giving  their  votes ;  and  the  ele£lion  may  be 
effeftuated  by  fcrutiny,  accejjton^  or  acclamation.  Scru- 
tiny is  the  ordinary  method  ;  and  confifts  in  this  :  every 
cardinal  writes  his  own  name  on  the  inner  part  of  a 
piece  of  paper,  and  this  is  folded  up  and  fealed  ;  on  a 
fecond  fold  of  the  fame  paper  a  conckvift  writes  the 
name  of  the  perfon  for  whom  his  mafter  votes.  This, 
according  to  agreements  obferved  for  fome  centuries, 
jnuft  be  one  of  the  facred  college.  On  the  outer  fide 
of  the  paper  is  written  a  fentence  at  random,  which  the 
voter  mull  well  remember.  Every  cardinal,  on  enter- 
ing into  the  chapel,  goes  to  the  altar  and  puts  his  paper 
into  a  large  chalice. 

When  all  are  convened,  two  cai-dinals  number  the 
votes  ;  and  if  there  are  more  or  lefs  than  the  number  of 
cardinals  prefent,  the  voting  muft  be  repeated.  When 
that  is  not  the  cafe,  the  cardinal  appointed  for  the  pur- 
pofe  reads  the  outer  fentence,  and  the  name  of  the  car- 
dinal under  it,  fo  that  each  voter  hearing  his  own  fen- 
tence and  the  name  joined  with  it,  knows  that  there  is 
no  miftake.  The  names  of  all  the  ca-rdinals  that  are 
voted. for  are  taken  down  in  writing,  with  the  number 
of  votes  for  each  ;  and  when  it  appears  that  any  one 
lias  two- thirds  of  the  number  prefent  in  his  favour  the 
eleftion  is  over :  but  when  this  does  not  happen,  the 
voting  papers  are  all  immediately  burnt  without  open- 
ing up  the  inner  part.  When  feveral  trials  of  coming 
to  a  conclufion  by  this  method  of  fcrutiny  have  been 
made  in  vain,  recourfe  is  fometimes  had  to  what  is  call- 
ed acceffion.  By  it,  when  a  cardinal  perceives  that  one 
or  very  few  votes  are  wanting  to  any  one  for  whom  he 
had  not  voted  at  that  time,  he  may  fay  that  he  accedes 
to  the  one  who  has  near  the  number  of  votes  requifite  ; 
and  if  his  one  vote  fufiices  to  make  up  the  two-thirds, 
or  if  he  is  followed  by  a  fufficient  number  of  acceders  or 
new  voters  for  the  faid  cardinal,  the  eleftion  is  accom- 
plifhed.  Laftly,  a  pope  is  fometimes  elefted  by  accla- 
mation ;  and  that  is,  when  a  cardinal,  being  pretty  fare 
that  he  will  be  joined  by  a  number  fufficient,  cries  out 
in  the  open  chapel,  that  fuch  an  one  fhall  be  pope.  If 
he  is  fupported  properly,  the  eleftion  becomes  unani- 
mous ;  thofe  who  would  perhaps  oppofe  it  forefeeing 
that  their  oppofition  would  be  fruitlefs,  and  rather  hurt- 
ful to  themfelves.  It  is  to  be  obferved,  that  the  empe- 
ror of  Germany  and  the  kings  of  Fi-ance  and  Spain 
claim  a  right  of  excluding  one  cardinal  from  being  pope 
at  every  eledlion.  Hence,  when  the  anabaffador  at  Rome 
of  any  of  thefe  fovereigns  perceives  that  any  cardinal, 
difagreeable  to  his  mafter,  according  to  the  inftruftions 
he  has  received,  is  like  to  be  made  pope,  he  demands 
an  audience  of  the  conclave,  is  admitted,  and  there  de- 
clares his  matter's  wiU,  which  is  always  attended  to  for 
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the  common  good.  But  each  of  thofe  fovereignu  h  al- 
lowed thus  to  exclude  only  one  at  one  time  ;  and  they 
unwillingly  and  feldom  put  this  right  In  execution. 

When  a  pope  is  chofen  in  any  of  the  three  above- 
mentioned  ways,  the  eleftion  Is  immediately  announced 
from  the  balcony  in  the  front  of  St  Peter's,  homage  la 
paid  to  the  new  pontiff,  and  couriers  are  fent  ofF  with 
the  news  to  all  parts  of  Chiuftendom.  The  pope  ap- 
points  a  day  for  his  coronation  at  St  Peter's,  and  for 
his  taking  poflefilon  of  the  patriarchal  church  of  St  Johi^ 
Lateran  ;  all  which  Is  performed  with  great  folemnity. 
He  Is  addreffed  by  the  expreffion  of  Holtnefs^  and  mojl 
holy  Father. 

Let  us  now  proceed  to  fee  what  authority  Roman 
Catholics  attribute  to  the  pope  thus  chofen.  They  be- 
lieve, then,  that  the  blfliop  of  Rome  is,  under  Chrift, 
fupreme  paftor  of  the  whole  church  ;  and  as  fuch  is  not 
only  the  firft  bifhop  in  order  and  dignity,  but  has  alfo 
a  power  and  jurlfdiftlon  over  all  Chriftlans,  in  order  to 
preferve  unity  and  purity  of  faith  and  m.oral  doftrine, 
and  to  maintain  order  and  regularity  in  all  churches. 
Wherefore  they  hold,  that  when  the  pope  underftands 
that  any  error  has  been  broached  agalnft  faith  or  man- 
ners, or  that  any  confiderable  difference  on  fuch  fubjeftt 
has  arifen  in  any  part  of  Chrlftendom,  it  belongs  to  him, 
after  due  deliberation  and  confultatlon,  to  ilTue  out  his 
paftoral  decree,  condemning  the  error,  clearing  up  the 
doubt,  and  declaring  what  has  been  delivered  down,  and 
what  is  to  be  believed.  Some  Catholic  divines  are  of 
opinion  that  the  pope  cannot  err,  when  he  thus  ad- 
drelFes  himfelf  to  all  the  faithful  on  matters  of  doftrlne. 
They  well  know,  thift  as  a  private  dodlor  he  may  fall 
into  miftakes  as  well  as  any  other  man  ;  but  they  think, 
that  when  he  teaches  the  whole  church  Providence  muft 
preferve  lum  from  error  ;  and  they  apprehend,  that  this 
may  be  deduced  from  the  promifes  of  Chrift  to  St  Pe- 
ter, and  from  the  writings  of  the  ancient  fathers.  How- 
ever, this  infallibility  of  the  pope,  even  when  he  pro- 
nounces In  the  moft  folemn  manner,  is  only  an  opinion, 
and  not  an  article  of  Roman  Catholic  faith.  Where- 
fore, when  he  fends  for  the  dodlrinal  decrees,  the  other 
bifhops,  who  are  alfo  guardians  of  the  faith  in  an  infe- 
rior degree,  may,  with  due  refpeA,  examine  thefe  de- 
crees-; and  if  they  fee  them  agree  with  what  has  been 
always  taught,  they  either  formally  fignlfy  their  accep- 
tance, or  they  tacitly  acqulefce,  which,  confidering  their 
duty,  is  equivalent  to  a  formal  approbation.  When  the 
acceptation  of  the  generality  of  the  bifhops  has  been 
obtained,  either  immediately  or  after  fome  mutual  cor- 
refpondence  and  explanation,  the  decrees  of  the  pope 
thus  accepted  come  to  be  the  fentence  of  the  whole 
church,  and  are  believed  to  be  beyond  the  pofQblllty  of 
eiTor  I 

Sometimes  it  may  happen  that  the  dlfputes  and  dif- 
ference may  be  fo  great  and  Intricate,  that  to  the  end 
it  may  be  feen  more  clearly  what  has  really  been  delivered 
down  ;  and  to  give  all  poffible  fatlsfaftlon,  it  may  appear 
proper  to  convene  all  the  bifhops  who  can  conveniently 
attend  to  one  place,  to  learn  from  them  more  dl- 
ftlnftly  what  has  been  taught  and  held  in  their  refpec- 
tive  churches.  Roman  Catholics  believe  that  it  be- 
longs to  the  pope  to  call  fuch  general  councils,  and  to 
prefide  in  them  in  perfon  or  by  his  legates.  They 
like  wife  hold,  that  when  the  pope  has  approved  the 
decrees  of  fuch  council^  concerning  faith  or  maftners, 
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Pf-pe.  fuch  decrees  are  then  final,  and  muft  he  received  as 
fuch  by  all  Catholics.  In  all  this  they  believe,  that  the 
particular  atfiftance  of  the  Holy  Ghoft  is  with  the  pa- 
ftoi's  of  the  church,  that  fo  the  gales  of  hell  may  never 
prevail  aj^ainjl  her. 

The  ffe  of  Rome,  according  to  Roman  Catholics,  Is 
the  centre  of  Catholic  unity.  All  their  bifhops  com- 
municate with  the  pope,  and  by  his  means  with  one  an- 
other, and  fo  form  one  body.  However  diftant  their 
particular  churches  may  be,  they  all  meet  at  Rome  ei- 
ther in  perfon  or  by  their  delegates,  or  at  leall  by  their 
letters.  And,  according  to  the  difcipHne  of  the  latter 
ages,  though  they  are  prefented  to  the  pope  for  their 
office  from  their  refpeftivc  countries,  yet  from  him  they 
muft  receive  their  bulls  of  confecration  before  they  can 
take  poffeffion  of  their  fees. 

In  matters  of  church  difclpline,  the  pope,  as  ch.ief 
paftor,  not  only  ought  to  take  care  that  the  canons 
adlually  in  force  be  obferved  in  all  churches,  but  he  may 
alfo  make  new  canons  and  regulations  when  he  fees  it 
Tieceflary  or  expedient  for  the  fpiritual  benefit  of  the 
faithful,  according  to  times  and  circumftances.  But  in 
doing  this  he  muft  not  infringe  the  eftabliflied  rights  or 
cuftoms  with  injury  to  any  perfon  ;  which  if,  through 
miftake  or  wrong  information,  he  fhouldr'  ever  do,  the 
perfons  who  think  themfelves  aggrieved  may  remon- 
ftrate  with  refpeft  and  fue  for  redrefs.  He  may  efta- 
bli{h  new  epHcopal  fees,  where  there  have  been  none 
before  ;  and  he  may  alter  the  limits  of  former  diocefes  ; 
but  in  fuch  alterations  lie  always  of  courfe  confults  the 
temporal  fovereign,  if  in  communion  with  him.  He 
fends  paftors  to  preach  the  gofpel  to  all  countries  where 
the  Catholic  religion  is  not  by  law  eftablifted  ;  and  to 
liim  appeals  may  be  made  from  all  parts  of  Chriftendom 
in  ecclefiaftical  caufes  of  great  importance. 

The  pope  may  difpenfe  with  the  obfervation  of  ec- 
clefiaftical canons  when  there  are  juft  reafons  for  it,  as 
may  frequently  happen ;  he  may  alio  difpenfe  with  vows 
when  they  are  made  with  that  cxprefs  or  tacit  condi- 
tion (a)  that  he  really  may  difpenfe  with  them;  he 
may  alfo  on  forae  occafions  declare  that  obligations 
have  really  ceafed  when  that  is  truly  the  Cafe,  from  a 
great  alteration  of  circumftances :  But  he  can  never 
grant  any  difpertfatlon,  to  the  injury  of  any  third  per- 
fon, and  can  never  allow  any  one  to  do  what  is  unjiift, 
Or  to  fay  what  he  knows  to  be  falfe,  whatever  advan- 
tage might  be  expefted  from  it. 

The  pope  Is  alfo  a  temporat  prince,  and  poffefles 
confiderable  dominions  in  the  middle  part  of  Italy,  be- 
sides Avignon,  which  the  French  have  lately  taken  froni 
him,  and  the  duchy  of  Benevento  inclofed  within  the 
kingdom  of  Naples.  It  is  alfo  fuppofed  that  the  king- 
doms of  Naples  and  Sicily,  and  the  duchies  of  Parma 
and  Piaeentia,  are  ftlll  held  of  him  in  fief  as  they  were 
liefbre.  His  predeceffors  have  acquired  thefe  poffeflions 
at  different  time&  and  on  different  occafions,  by  various 
donations.  CdnceffionS,  treaties,  and  agreements,  in  like 
manhep  as  has  happened  with  regard  to  the  cftabhih- 
ment  of  other  fovsereignties,;  and  his  title  to  them  is 
like  to  that  of  other  ptrtentates  to  their  refpeftive  pof- 
feffions..    The  tevenoe  ariling  from  tliis  eftate,  and 


what  he  receives  for  various  reafons  from  Catholic  coun- 

tries,  which  13  now  much  reduced,  is  employed  for  the 
fupport  of  government,  in  falaries  to  the  officers  of  his 
court,  for  the  education  of  clergymen,  and  for  the 
maintaining  of  miffionaries  in  Infidel  countries.  Great 
fums  are  particularly  expended  for  the  propagation  of 
the  Chriftian  faith  In  different  parts  of  Afia,  efpeclally 
in  Armenia,  Syria,  and  China,  Nor  is  it  much  to  be 
wondered  at,  if  the  families,  of  which  the  fovereign 
pontiffs  happen  to  have  been  born,  acquire  greater 
riches  and  fplendor  from  that  connexion.  The  prince- 
ly families  of  Barberini,  Borghefe,  Chigl,  Corfinl,  Al- 
banl,  are  examples  of  this  kind  :  but  regulations  have 
been  made  In  later  times  to  prevent  exceffive  nepotifm. 
Beyond  the  limits  of  his  own  temporal  dominions  the 
pope  has  no  temporal  power  or  jurlfdiftion,  excepting 
what  any  nation  may  be  pleafed  to  allow  him  :  when 
any  thing  of  that  kind  has  been  granted  or  brought  In 
by  cuftom.  It  is  evident  that  it  ought  not  to  be  taken 
away  raffily  nor  without  juft  reafon.  But,  as  chief 
paftor  of  the  church,  he  has  no  right  to  any  temporal 
jurifdiftion  over  his  flock.  As  fuch,  his  power  Is  en- 
tirely fpiritual,  and  has  no  means  of  coercion  originally 
or  neceffarily  connefted  with  It,  but  only  ecclefiaftical 
cenfures.  It  muft  be  owned,  that  the  popes.  In  fome 
ages,  fometimes  Imagining  that  they  could  do  much 
good,  fometimes  by  the  confent,  or  even  at  the  defire, 
of  the  foverelgns,  and  fometimes  no  doubt  out  of  am- 
bitious views,  have  interfered  a  great  deal  In  the  tempo- 
ral affairs  of  the  different  kingdoms  of  Europe,  which 
has  frequently  given  fcandal  and  done  harm  to  religion. 
But  it  is  known  to  thofe  moft  verfant  in  hiftoiy,  that 
their  faults  of  this  kind  have  been  exaggerated,  and 
their  conduft  often  mifunderftood  or  mifreprefented. 
However,  in  this  a  Roman  Catholic  is  not  obliged  to 
approve  what  they  have  done  ;  nay,  without  afting 
contrary  to  his  religion,  he  may  judge  of  them  freely, 
and  blame  them  if  he  think  they  deferve  it  ;  only  he 
will  do  It  with  refpedl  and  regret.  Thus  a  Roman  Ca- 
tholic may  either  apologife,  if  he  think  he  can  do  it, 
for  the  conduft  of  Innocent  III.  In  depofing  king  John 
<){  England  ;  far,  without  being  guilty  of  any  offence 
againfl  his  religion,  he  may  blame  the  pontiff  for  what 
he  did  on  that  occafion;  becaufe  the  power  of  the  pope 
to  depofe  princes,  or  to  abfolvc  fubjefts  from  their  al-» 
legiance,  was  never  propofed  as  an  article  of  faith,  or 
made  a  term  of  communion  with  the  church  of  Rome. 
Some  Catholic  divines.  Indeed,  efpeclally  among  the  Je* 
fuits,  are  univerfally  known  to  have  held  this  extrava- 
gant and  dangerous  opinion;  but  by  far  the  greates 
part  of  them  condemn  and  abhor  it  as  abfurd  and  Ira^ 
pious  :  and  furely  It  Is  but  fair  and  juft  to  allow  them 
to  know  beft  what  they  themfelves  beh'eve.  And  here, 
to  concludie,  we  lhall  add,  that  It  is  very  defirabfe  that 
Chriftlans  of  all  denominations  endeavour  to  underftand" 
one  another  better  than  they  have  often  done  ;  and  in- 
ftead  of  fuppofing  imaginary  differences,  ftrlve  to  remove 
real  ones,  for  the  general  good  of  mankind,  for  the  glory 
of  God,  and  honour  of  religion  ;  and  that  all  vie  witli- 
one  another  to  excel  in  juft  and  charitable  fentimentSj, 
language,  and  behaviour. 

The 
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The  reader,  who  wiftics  to  know  what  can  be  urged 
'  for  and  againit  the  fupremacy  of  the  pi>pe,  and  who  is 
fitted  by  his  knowledge  of  ecclefialtical  hiftoiy  to  un- 
derftand  the  nature  of  the  queilion  at  iffue,  may  confult, 
on  the  one  hand,  the  works  of  Bellarmine,  together 
with  a  fmall  traft  lately  publifhed  in  Englifh,  under  the 
title  of  The  Divine  Economy  of  Chriji  in  his  Kingdom  or 
Church  ;  and  on  the  other,  Barrow's  treatife  on  the 
Pope's  Supremacy^  together  with  Chillingworth's  Reli' 
gion  of  Prot€j}ams,  Sec, 

Pope  (Alexander),  a  celebrated  Englifh  poet,  wns 
defcended  ifrom  good  families,  and  born  the  8th  of 
June  1 688,  at  London,  where  his  father  was  then  a 
conliderable  merchant.  He  was  taught  to  read  very 
early  by  an  aunt ;  and  learned  to  write  without  any  af- 
fiftance,  by  copying  printed  books.  The  family  being 
of  the  Romifh  religion,  he  was  put,  at  eight  years  of 
age,  under  one  Taverner,  a  prieft,  who  taught  him  the 
rudiments  of  the  Latin  and  Greek  tongues  together  ; 
and  foon  after  was  fent  to  a  Popifh  feminary  at  Win- 
cheller,  from  whence  he  was  removed  to  a  fchool  at 
Hyde-Park  Corner.  He  difcovered  early  an  inclination 
to  veriifying  ;  and  the  tranflations  of  Ogilby  and  San- 
dys from  Virgil  and  Ovid  firll  falling  in  his  way,  they 
were  his  favourite  authors.  At  twelve  he  retired  with 
his  parents  to  Bintleld,  in  Windfor  Foreft  ;  and  there 
became  acquainted  with  the  writings  of  Spenfer,  W al- 
ler,  and  Dryden.  Dryden  ftruck  him  molt,  probably 
becaufe  the  call  of  that  poet  was  moft  congenial  with 
his  own  ;  and  therefore-  he  not  only  ftudied  his  works 
intenfely,  but  ever  after  mentioned  him  with  a  kind  of 
rapturous  veneration.  He  once  obtained  a  fight  of  him 
at  a  cofFee-houfe,  but  never  was  known  to  hnn  :  a  mis- 
fortune which  he  laments  in  thefe  (hort  but  expreffive 
words,  Virgilium  tantum  vidi.  Though  Pope  had  been 
under  more  tutors  than  one,  yet  it  feems  they  were  fo 
infufficient  for  the  purpofe  of  teaching,  that  he  had  learn- 
ed very  little  from  them:  fo  that,  being  obliged  afterwards 
to  begin  all  over  again,  he  may  juftly  be  confidered  as  one 
of  the  uu'.oSiiaxUi  or  felf -taught.  At  fifteen  he  had  ac- 
quired a  readinefs  in  the  two  learned  languages  ;  to 
which  he  foon  after  added  the  French  and  Italian.  He 
had  already  fcribbled  a  great  deal  of  poetry  in  various 
ways  ;  and  this  year  fet  about  an  epic  poem  called  Al- 
cander.  He  long  after  communicated  it  to  Atterbury, 
with  a  declared  intention  to  burn  it  ;  and  that  friend 
concurred  with  him  :  "  Though  (adds  he)  I  would 
have  interceded  for  the  firft  page,  and  put  it,  with  your 
leave,  among  my  curiofities."  What  the  poet  himfelf 
obferves  upon  thefe  early  pieces  is  agreeable  enough  ; 
and  Ihows,  that  though  at  firft  a  little  intoxicated  with 
the  waters  of  HeHcon,  he  afterwards  arrived  to  great 
fobriety  of  thinking.  "  I  confefs  (fays  he)  there  was 
a  time  when  I  was  in  love  with  myfelf ;  and  my  firfl 
produttions  were  the  children  of  Self-love  upon  Inno- 
cence.  I  had  made  an  epic  poem,  and  panegyrics  on 
all  the  princes ;  and  I  thought  myfelf  the  greateft  ge- 
nius that  ever  was.  I  cannot  but  regret  thefe  delight- 
ful vifions  of  my  childhood,  which,  like  the  fine  colours 
we  fee  when  our  eyes  are  ihut,  <are  vaniftied  for  ever." 
His  paftorals,  begun  in  1 704,  firll  introduced  him  to 
-the  wits  of  the  time;  among  which  were  Wycherly  and 
Wallh.  I'his  laid  gentleman  proved  a  -fincere  friend  to 
liim  ;  and  foon  difcerning  that  his  talent  lay,  not  fo 
much  ia  ftriking  out  new  tlioughts  -of  his  own,  as  ia 
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improving  thofe  of  other  men,  and  i-n  9n  eti^y  venillca- 
tion,  told  him,  among  other  things,  that  there  was  one 
way  left  open  for  him  to  excel  liis  predecelTors  in,  which 
was  correftnefs  :  obferving,  that  though  we  had  feve- 
ral  gi-eat  poets,  yet  none  of  them  were  correft.  Pope 
took  the  hint,  and  turned  it  to  good  account ;  for  no 
doubt  the  diftinguifliing  harmony  of  his  numbers  was 
in  a  great  meafure  c-ving  to  it.  The  fame  year,  1 704, 
he  wrote  the  firll  part  of  his  Windfor  Forcll,  though 
the  whole  was  not  publilhed  till  17 10.  In  1708,  he 
wrote  the  Efl'ay  on  Criticifm  :  which  production  was 
juftly  efteemed  a  mafterpiece  in  its  kind,  and  fliowed 
not  only  the  peculiar  turn  of  his  talents,  but  that  thofe 
talents,  young  as  he  was,  were  ripened  into  perfeftion. 
He  was  not  yet  twenty  years  old  ;  and  yet  the  matu- 
rity of  judgment,  the  knowledge  of  the  world,  and  the 
penetration  into  human  nature,  difplayed  in  that  piece, 
were  fuch  as  would  have  done  honour  to  the  greateft 
abilities  and  experience.  But  whatever  may  be  the 
merit  of  the  Effay  on  Criticifm,  it  was  ilill  furpaffed, 
in  a  poetical  view,  by  the  Rape  of  the  Lock,  firft  com- 
pletely publilhed  in  1712.  The  former  excelled  in  the 
didactic  way,  for  which  he  was  peculiarly  foitned;  a  clear 
head,  ftroug  fenfe,  and  a  found  judgment,  being  his  cha- 
rafterillical  qualities  ;  but  it  is  the  creative  power  of  thfc 
imagination  that  conftitutes  what  is  properly  called  a 
poet ;  and  therefore  it  is  in  the  Rape  of  the  Lock  that 
Pope  principally  appears  one,  there  being  more  vis 
imaginandi  difplayed  in  this  poem  than  perhaps  in  aH 
his  other  works  put  together.  In  1713,  he  gave  out 
propofals  for  publiftiing  a  tranflatlon  of  Homer's  Iliads 
by  fubfcription ;  in  which  all  parties  (incurred  fo  hear- 
tily, that  he  acquired  a  confiderable  fortune  by  it-» 
The  fubfcription  amounted  to  6000  1.  befides  1200  I. 
which  Jjintot  the  bookfeller  gave  him  for  the  copy. 
Pope's  finances  being  now  in  good  condition,  he  pur- 
chafed  a  houfe  at  Twickenham,  whither  he  removed 
with  his  father  and  mother  in  1 7 1 5  :  where  the  for- 
mer died  about  two  years  after.  As  he  was  a  Papill, 
he  could  not  purchafe,  nor  put  his  money  to  intereft 
on  real  fecurity  ;  and  as  he  adhered  to  the  caufe  of 
King  James,  he  made  it  a  point  of  confcience  not  to 
lend  it  to  the  new  government  ;  fo  that,  though  he  wai! 
worth  near  20,000 1.  when  he  laid  afide  bufinefs,  yet,  li* 
ving  afterwards  upon  the  quick  ftoclc,  he  left  but  a  flen* 
der  fubfiftance  to  his  family.  Our  poet,  however,  did  not 
fail  to  improve  it  to  the  utmoft  :  he  had  already  acqui- 
red much  by  his  publications,  and  he  was  all  attention 
to  acquire  more.  In  1717,  he  publiftied  a  colleftion 
of  all  he  had  printed  feparately  ;  and  proceeded  to  give 
a  new  edition  of  Shakefpeare  ;  which,  being  publilhed 
in  1721,  difcovered  that  he  had  confulted  his  fortune 
•more  than  his  fame  in  that  undertaking.  The  Iliad 
being  finifiied,  he  engaged  upon  the  like  footing  t(» 
undertake  the  OdylTey.  Mr  Broome  and  Mr  Fcnton 
did  part  of  it,  and  received  500I.  of  Mr  Pope  for  their 
labours.  It  was  publiftied  in  the  fame  manner,  and  on 
the  fame  conditions  to  Lintot ;  excepting  that,  inftead 
of  i2Cok  he  had  but  600I.  for  the  copy.  This  work 
being  finiftied  in  172J,  he  was  afterwards  employed 
with  Swift  and  Arbiithnot  in  printing  fomc  volumes 
«f  MIfcellaaies.  About  this  time  he  narrowly  efcaped 
lofing  his  life,  as  he  was  returning  home  in  a  friend's 
chariot  ;  which,  on  paffing  a  bridge,  happened  to  be 
ovei-turnedj  and  thrown  with  the  horfes  into  the  riven, 
3  B  -z  Tk«? 


POP        r  38 

'^<^V^  The  glaffes  were  up,  and  he  was  not  able  to  break  them  : 
•"•W^  fo  that  he  had  immediately  been  drowned,  if  the  po- 
ftilion  had  not  broke  them,  arnd  dragged  him  out  to 
the  bank.  A  fragment  of  '.lie  glafs,  however,  cut  him 
fo  defperately,  that  he  ever  after  loit  the  ufe  of  two  of 
his  fingers.  In  1 727  his  Dunciad  appeared  in  Ireland; 
and  the  year  after  in  England,  with  notes  by  Swift, 
under  the  name  of  Scrib/erus,  This  edition  was  pre- 
fented  to  the  king  and  queen  by  Sir  Robert  Walpole; 
who,  probably  about  this  time,  offered  to  procure  Pope 
a  penfion,  which  however  he  refufed,  as  he  had  for- 
merly done  a  propofal  of  the  fame  kind  made  him  by 
I^ord  Halifax.  He  greatly  cultivated  the  fpirit  of  in- 
dependency ;  and  "  Unplac'd,  unpenfion'd,  no  man's 
heir  or  flave,"  was  frequently  his  boall.  He  fome- 
where  obferves,  that  the  life  of  an  author  is  a  Hate  of 
M'arfare :  he  has  fhown  himfcif  a  complete  general  in 
this  way  of  warring.  He  bore  the  infults  and  injuries 
of  his  enemies  long ;  but  at  length,  in  the  Dunciad, 
made  an  abfolutely  univerfal  {laughter  of  them :  for 
even  Cibber,  who  was  afterwards  advanced  to  be  the 
hero  of  it,  could  not  forbear  owning,  that  nothing  was 
ever  more  perfedt  and  finiflied  in  its  kind  than  this  poem. 
In  1729,  by  the  advice  of  Lord  Bohngbroke,  he  turn- 
ed his  pen  to  fubjefts  of  morality  ;  and  accordingly 
we  find  him,  with  the  afliftance  of  that  noble  friend, 
who  furniflied  him  with  the  materials,  at  work  this  year 
upon  the  E flay  on  Man.  The  following  extraft  of  a 
letter  to  Swift  difcovers  the  reafon  of  his  Lordlhip's 
advice  :  "  Bid  him  (fays  Bohngbroke)  talk  to  you  of 
the  work  he  is  about,  I  hope  in  good  earneft  ;  it  is  a 
fine  one,  and  will  be,  in  his  hands,  an  original.  His 
fole  complaint  is,  that  he  finds  it  too  eafy  in  the  exe- 
cution. This  flatters  his  lazinefs  :  it  flatters  my  judge- 
ment ;  who  always  thought,  that,  univerfal  as  his  ta- 
lents are,  this  is  eminently  and  peculiarly  his,  above  all 
the  writers  I  know,  living  or  dead  ;  T  do  not  except 
Horace."  Pope  tells  the  dean  in  the  next  letter,  that 
*'  the  work  Lord  Bohngbroke  fpeaks  of  with  fuch 
abundant  partiality,  is  a  fyfl;em  of  ethics,  in  the  Ho- 
ratian  way."  In  purfuing  the  fame  defign,  he  wrote 
his  Ethic  Epiftles :  the  fourth  of  which,  upon  Tafl:e, 
giving  great  off^ence,  as  he  was  fuppofed  to  ridicule  the 
duke  of  Chandos  under  the  character  of  Timon,  is 
faid  to  have  put  him  upon  writing  fatires,  which  he 
continued  till  1739.  He  ventured  to  attack  perfons  of 
the  higheft  rank,  and  fet  no  bounds  to  his  fatlrical 
rage.  A  genuine  colleftion  of  his  letters  was  publifli- 
ed  in  1737.  In  1738,  a  French  tranflation  of  the 
Eflay  on  Man,  by  the  Abbe  Refnel,  was  printed  at 
Paris  ;  and  Mr  Croufaz,  a  German  profeflbr,  animad- 
verted upon  this  fyftem  of  ethics,  which  he  reprefented  as 
nothing  elfe  but  a  fyilem  of  naturalifm.  Mr  Warburton, 
afterwards  bifhop  of  Gloucefl:er,  wrote  a  commentary 
upon  the  Eflay  ;  in  which  he  defends  it  againft  Crou- 
faz, wliofe  objections  he  fuppofes  owing  to  the  faulti- 
nefs  of  the  Abbe  Refnel's  tranflation.  The  poem  was 
lepublifl^ed  in  1740,  with  the  commentaiy.  Our  au- 
thor now  added  a  fourth  book  to  the  Dunciad,  which 
was  firil  printed  feparately  in  1742  :  but  the  year  af- 
ttv,  the  whole  poem  came  out  together,  as  a  fpecimen 
of  a  more  corredt  edition  of  his  works.  He  had  made 
fome  progrefs  in  that  defign,  hut  did  not  live  to  com- 
plete it.  He  had  all  his  hfe  long  been  fubje£l  to  the 
ixead-ach  5  and  that  complaint,  which  he  derived  from 
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his  mother,  was  now  greatly  jncreafed  by  a  dropfy  m  Peps. 

his  breaft,  under  whicfi  he  expired  the  30th  of  May 
1744,  in  the  56th  year  of  his  age.  In  his  will,  dated 
December  12.  1743,  Mifs  Blount,  a  lady  to  whom  be 
was  always  devoted,  was  made  his  heir  during  her  hfe  : 
and  among  other  legacies,  he  bequeathed  to  Mr  War- 
burton  the  property  of  all  fuch  of  his  works,  already 
printed,  as  he  had  written,  or  fliould  write  sommenta- 
ries  upon,  and  which  had  not  otherwife  been  difpofed  of 
or  alienated  ;  with  this  condition,  that  they  were  pub- 
liflied  without  future  alterations.  In  difcharge  of  this 
truft,  that  gentleman  gave  a  complete  edition  of  all  Mr 
Pope's  works,  1751,  in  9  vols,  8vo.  A  work,  enti^ 
tied,  yin  Ejfay  on  the  Writings  and  Genius  of  Pope,  hy 
Mr  Warton,  2  vols  Bvo,  will  be  read  with  pleafure  by 
thofe  who  defjre  to  know  more  of  the  perfon,  charac- 
ter, and  writings  of  this  excellent  poet.  Lord  Orrery's 
account  of  him  is  very  flattering  ;  '*  If  we  may  judge 
of  him  by  his  works  (fays  this  noble  author),  his  chief 
aim  was  to  be  elleemed  a  man  of  virtue.  His  letters 
ai  e  written  in  that  fl:yle  ;  his  lafl;  volumes  are  aU  of  the 
moral  kind  ;  he  has  avoided  trifles,  and  confequently 
has  efcaped  a  rock  which  has  proved  very  injurious  to 
Swift's  reputation.  He  has  given  his  imagination  fuli 
fcope,  and  yet  has  preferved  a  perpetual  guard  upon 
his  conduit.  The  conflitution  of  his  body  and  mind 
might  really  incHne  him  to  the  habits  of  caution  and  re- 
fcrvc.  The  treatment  which  he  met  with  afterwards, 
from  an  innumerable  tribe  of  adverfaries,  confirmed  this 
habit ;  and  made  him  flower  than  the  dean  in  pronoun- 
cing  his  judgment  upon  perfons  and  things.  His  profe- 
writings  are  little  lefs  harmonious  than  his  verfe  ;  and 
his  voice,  in  common  converfation  was  fo  naturally  mu- 
fical,  that  I  remember  honell  Tom  Southern  ufed  to 
call  him  the  /ilt/e  mglitingak.  His  manners  were  deli, 
cate,  eafy,  and  engaging ;  and  he  treated  his  friends 
with  a  politenefs  that  charmed,  and  a  generofity  that 
was  much  to  his  honour.  Every  guefl:  was  made  happy 
within  his  doors ;  pleafure  dwelt  under  his  roof,  and 
elegance  prefided  at  his  table." 

Yet,  from  Dr  Johnfon's  account  of  his  domefliic  ha- 
bits, we  have  reafon  to  doubt  the  latter  part  of  this 
charafter.  His  parfimony  (he  informs  us)  appeared 
in  very  petty  matters,  fuch  as  writing  his  compofitions 
on  the  backs  of  letters,  or  in  a  niggardly  reception  of 
his  friends,  and  a  fcantlnefs  of  entertainment— as  the 
fetting  a  fingle  pint  on  the  table  to  two  friends,  when,, 
having  himfeif  taken  two  fmall  glafles,  he  would  retire, 
faying,  I  leave  you  to  your  wine.  He  fometimes, 
however,  the  Doftor  acknowledges,  made  a  fplendid 
dinner  ;  but  this  happened  feldom.  He  was  very  full 
of  his  fortune,  and  frequently  ridiculed  poverty  ;  and 
he  feems  to  have  been  of  an  opinion  not  very  uncom*- 
mon  in  the  world,  that  to  want  money  is  to  want  every 
thing.  He  was  almofl:  equally  proud  of  his  eonaeftioii 
with  the  great,  and  often  boafted  that  he  obtained  their 
notice  l?y  no  m.eannefs  or  fervility.  This  admiration  o£ 
the  great,  increafed  in  the  advance  of  life  ;  yet  v.'C  muft 
acknowledge,  that  he  could  derive  but  httle  honour 
from  the  notice  of  Gubliam,  Burhngton,  or  Bohng. 
broke. 

By  natural  deformity,  or  accidental  diilortion,  his 
vital  fundlions  were  fo  much  difordtred,  that  his  life 
was  a  long  difeafe  ;  and  from  this  caufe  arofe  many  of 
his  peculiarities  and  weaknefles.    He  Hood  coaftantly 
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Jn  need  of  female  attendance ;  and  to  avoid  cold,  of 
which  he  was  very  fenfible,  he  wore  a  fur  doublet  un- 
der his  fhirt,  &c.  The  indulgence  and  accommodation 
which  his  ficknefs  required,  had  taught  him  all  the  un. 
pleafing  and  unfocial  qualities  of  a  valetudinary  man. — 
When  he  wanted  to  flcep,  he  nodded  in  company  ;  and 
once  flumbered  at  his  own  table  when  the  prince  of 
Wales  was  talking  of  poetry.  He  was  extremely  trou- 
blefome  to  fuch  of  his  friends  as  aflied  him  out,  which 
niany  of  them  frequently  did,  and  plagued  the  fervants 
beyond  defcription.  His  love  pf  eating  is  another  fault 
to  which  he  is  faid  to  have  fallen  a  facrifice.  ^  In  all 
his  intercourfe  with  mankind,  he  had  great  delight  in 
artifice,  and  endeavo\n-ed  to  attain  all  his  purpofes  by 
indireft  and  unfufpefted  methods. 

In  familiar  converfation  it  is  faid  he  never  excelled  ; 
and  he  was  fo  fretful  and  fo  eafily  difpleafed,  that  he 
would  fometimes  leave  Lord  Oxford's  filently  without 
any  apparent  reafon,  and  was  to  be  courted  back  by 
more  letters  and  meffages  than  the  fervants  were  willing 
to  carry. 

Dr  Johnfon  alfo  gives  a  view  of  the  intelleftual  cha- 
rafter  of  Pope,  and  draws  a  parallel  between  Dryden 
and  him.  For  particulars,  however,  we  muft  refer  our 
readers  to  Johnfou's  Lives  of  the  Poets. 

Pope's  Dominions,  or  Ecclejtaflical  States,  a  country 
of  Italy>  bounded  on  the  north  by  the  gulph  of  Venice 
and  the  Venetian  dominions,  on  the  fouth  by  the  Me- 
diterranean, on  the  eaft  by  the  kingdom  of  Naples  and 
the  Adriatic,  and  on  the  weft  by  Tufcany  and  Mode- 
jia.  It  is  400  miles  long  on  the  coaft  of  the  Adriatic 
from  Naples  to  the  Venetian  territory.  It  is  but  nar- 
row, however,  from  north  to  fouth,  not  being  more 
than  80  miles  broad  from  the  gulph  of  Venice  to  the 
Tufcan  fea. 

The  foil,  in  general,  of  the  pope's  dominions  is  very 
fertile,  but  ill  cultivated  ;  and  there  are  many  fens  and 
marfliy  grounds  which  are  very  prejudicial  to  the  air. 
That  the  lands  are  badly  cultivated  and  inhabited,  the 
air  bad,  and  the  inhabitants  poor,  idle,  lazy,  and 
grofsly  fupcrftitious,  is  owing  to  a  variety  of  caufes. 
With  refpedl  to  the  accommodations  of  Hfe,  this  country 
is  but  in  a  very  indifferent  condition ;  for,  notwithftanding 
the  fertility  of  its  foil,  its  advantageous  fituation  for  traf- 
fic, the  large  fums  fpent  in  it  by  travellers,  or  remitted 
to  it  from  foreign  countries,  and  its  having,  for  its  ruler, 
the  fuccelTor  of  St  Peter,  the  prince  of  the  apoftles,  and 
the  vicar  of  Jefus  Chrift  ;  yet  it  is  poor  and  thin  of  in- 
habitants, ill  cultivated,  and  without  trade  and  manu- 
ftiAures.    This  is  partly  owing  to  the  great  number 


known,  and  by  a  large  part  of  Chriftendom,  are  new 
treated  with  contempt  and  mockery.    The  Reforma- 
tion gave  a  great  blow  to  his  fpiritual  power  ;  and  the 
French  revolution  has  lelfened  it  ftill  more.    His  tem- 
poral dominions,  however,  ftill  continue  much  the  fame ; 
though  how  long  this  may  be  the  cafe,  confidering  how 
much  he  hath  loft,  and  is  daily  lofing,  of  his  ghoftly  em- 
pire, and  the  veneration  in  which  he  was  formerly  heldj 
it  is  difficult  to  fay.    See  Pope,  p.  378.  cc^.  i. — The 
Campania  of  Rome  is  under  the  pope's  immediate  go- 
vernment ;  but  the  other  provinces  are  governed  by 
legates  and  vice-legates,  and  there  is  a  commander  in 
chief  of  the  pope's  forces  in  every  province.  The  pope 
is  chofen  by  the  cardinals  in  the  conclave  :   See  thus 
pjfrticularly  defcribed  under  Pope.    The  pope  holds 
a  confiftory  of  cardinals  on  ecclefiaftical  affairs  ;  but 
the  cardinals  do  not  meddle  with  his  civil  govern- 
ment.    The  pope's  chief  minifter  is  the  cardinal-^ 
patron,  ufually  his  nephew,  who  amaffes  an  immenfe 
eftate,  if  the  reign  be  of  any  long  duration.  The  cardi- 
nal that  is  chofen  pope  muil  generally  be  an  Italian,  and 
at  leaft  55  years  of  age.    The  fpiritual  power  of  the 
pope,  though  far  fliort  of  what  it  was  before  the  Re- 
formation, is  ftill  confiderable.    It  is  computed  that 
the  monks  and  regular  clergy,  who  are  abfolutely  at 
his  devotion,  do  not  amount  to  lefs  than  2,ooo,ooO' 
of  people,  difperfed  through  all  the  Roman  Catholic 
countries,  to  affert  his  fupremacy  over  princes,  and 
promote  the  intereft  of  the  church.    The  revenues  o£ 
thefe  monks  do  not  fall  fhort  of  L.  20,000,000  Ster- 
ling, befides  the  cafual  profits  arifing  from  offer* 
ings,  and  the  people's  bounty  to  the  church,  who  are 
taught  that  their  falvatlon  depends  on  this  kind  of  be- 
nevolence. 

The  pope's  revenues,  as  a  temporal  prince^  may  a- 
mount  to  about  L.  1,000,000  Sterling  per  annum,  ari- 
fing chiefly  from  the  monopoly  of  corn,  the  duties  oa 
wlne  and  other  provifions.  Over  and  above  thefe,  valt- 
fums  are  continually  flowing  Into  the  papal  treafury  from 
all  the  Roman  Catholic  countries,  for  difpenfations,  in- 
dulgences, canonizations,  annates,  the  pallia,  and  inve- 
ftitures  of  archbifhops,  bifhops,  &G.- 

The  pope  has  a  confiderable  body  of  regular  forces,, 
well  clothed  and  paid  ;  but  his  fleet  confifts  only  of  a 
few  galleys.  His  Hfe-guards  are  40  Switzers,  75  cuiraf- 
fiers,  and  as  many  light  horfe.-  Since  the  beginning  of 
this  war,  we  are  told,  he  has  likewife  had  a  guard  of- 
Englifh  horfe. 

POPERY,  in  ecclefiaftical  hiftory,  comprehends  tKe- 
religious  doftrines  and  praftices  adopted  and  main 
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of  hohdays,  of  fturdy  beggars  called  pilgrims,  and  of   tained  by  the  church  of  Rome.  The  following  fuminary,. 


hofpitals  and  convents,  with  the  amazing  but  perhaps  ufe 
lefs  wealth  of  churches  and  convents,  and  the  inquifition^ 
but  the  chief  caufe  is  the  feverity  of  the  government, 
and  the  grievous  exaftions  and  hardfhips  to  which  the 
fubjefts  are  expofed.  The  legates,  though  moftly  cler- 
gymen, whofe  thoughts  fliould  be  chiefly  employed  a- 
bout  laying  up  treafui-es  in  heaven,  and  who  ought  to 
fet  an  example  to  the  laity  of  difinterefTednefs  and  a 
contempt  of  this  world,  too  often,  it  is  faid,  fcruple  no 
kind  of  rapacioufnefs  :  even  the  holy  father  himfelf,  and 
the  cardinals,  frequently  make  the  enriching  of  their  ne- 
phews and  other  relations,  and  the  aggrandizing  their 
families,  too  much  the  bufinefs  of  their  lives.  The  exten- 
five  claims  and  great  pretenfions  of  the  pope  axe  well 


extradled  chiefly  from  the  decrees  of  the  council  of 
Trent,  continued  under  Paul  III.  Julius  IIL  and  Pius 
IV.  from  the  year  154,5  to  1563,  by  fucceffive  feflions,- 
and  the  creed  of  pope  Pius  IV.  fubjoined  to  it,  and- 
bearing  date  November  1564,  may  not  be  unacceptable 
to  the  reader.  One  of  the  fundamental  tenets,  ftxe- 
nuoufly  maintained  by  popifh  writers,  is  the  infalKbi-- 
lity  of  the  church  of  Rome  ;  though  they  arc  aot' 
agreed  whether  this  privilege  belongs  to  the  pope  or  a- 
general  council,  or  to  both  united  but  they  pretend 
that  an  infallible  living  judge  is  abfolutely  neceffary  to 
determine  controverfies,  and  to  fecure  peace  in  tha 
Chriftian  church.  However,  Proteftants  allege,  that 
the  claim  of  infallibility  in  any  church  is  not  juftified 
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lipopery,  by  the  authority  of  Scripture  ;  much  lefs  does  it  per- 
*'  »  '  tain  to  the  church  of  Rome  ;  and  that  it  is  inconfjllent 
with  the  nature  of  reHgion,  and  the  perfonal  obhga- 
tions  of  its  profeffors  ;  and  that  it  has  proved  ineffec- 
tual to  the  end  for  which  it  is  fuppofed  to  be  granted^ 
fiijce  popes  and  councils  have  difagreed  in  matters  of 
importance,  and  they  have  been  incapable,  with  the  ad- 
vantage of  this  pretended  infallibity,  of  maintaining 
-union  and  J>eace. 

Another  eiTential  article  of  the  popifh  creed  is  tlie 
ifupremacy  of  the  pope,  or  his  fovereign  power  over  the 
funiverfal  church.    See  Pope. 

Farther,  the  doftrine  of  the  feven  facraments  is  a  pe- 
culiar and  diftinguifhingdoftrine  of  the  church  of  Rome: 
thefe  are  .baptifm,  confirmation,  the  eucharift,  penance, 
extreme  unftion,  orders,  and  matrimony. 

The  council  of  Trent  (fefT.  7.  can.  1.)  pronounces 
van  anathema  on  th'ofe  who  fay,  that  the  facraments  are 
more  or  fewer  than  feven,  or  that  any  one  of  the  above 
number  is  not  truly  and  properly  a  facrament.  And 


conft'fling  to  a  prieft,  and  performing  the  peaances  wluch 
he  impofes. 

The  council  of  Trent  (fefT.  14.  can.  i.)  has  exprefs- 
ly  decreed,  that  every  one  is  accurfed,  who  fliall  af- 
firm that  penance  is  not  truly  and  properly  a  facra- 
ment, inftituted  by  Chrift  in  the  univerfal  church,  for 
reconciling  tiiofe  Chriftians  to  the  divine  majefty,  who 
have  fallen  into  fm  after  baptifm  :  and  this  facrament, 
it  is  declared,  confifts  of  two  parts,  the  matter  and  the 
fonn  ;  the  matter  ia  the  a<ft  of  the  penitent,  including 
contrition,  confefiion,  and  fatisfaftion  ;  the  form  of  it 
is  the  aft  of  abfolution  on  the  part  of  the  priert.  Ac- 
cordingly it  is  enjoined,  that  it  is  the  duty  of  every 
man,  who  hath  fallen  after  baptifm,  to  confefs  his  fina 
once  a  year,  at  lealt,  to  a  prieft  :  that  this  confeflion 
is  to  be  fecret ;  for  public  confeflion  is  neither  com- 
manded nor  expedient :  and  that  it  muft  be  exaft  and 
particular,  including  every  kind  and  ad  of  fin,  with 
all  the  circumllances  attending  it.  When  the  penitent 
has  fo  done,  the  priell  pronounces  an  abfolution  ;  which 
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ber  before  the  12  th  centurj'^,  when  Hugo  de  St  Vic- 
tore  and  Peter  Lombard,  about  the  year  1144,  taught 
that  there  were  feven  facraments.  The  council  of 
Florence,  held  in  1438,  was  the  fii-ft  council  that  de- 
termined this  number.  Thefe  facraments  confer  grace, 
^according  to  the  decree  of  the  council  of  Trent  (fef. 
7.  can,  8.)  ex  opere  operatOy  by  the  mere  adminiHratlon 
of  them :  three  of  them,  viz.  baptifm,.  confirmation, 
and  orders,  are  faid  (can.  9.)  to  imprefs  an  indelible 
charafter,  fo  that  they  cannot  be  repeated  without  fa- 
crilege  ;  and  the  efficacy  of  every  facrament  depends 
on  the  intention  of  the  prieft  by  whom  it  is  admini- 
llered  (can.  11.)  Pope  Pius  exprefsly  enjoins,  that 
all  thefe  facraments  fhould  be  adminiftered  according 
to  the  received  and  approved  rites  of  the  Catholic 
church.  With  regard  to  the  eucharift  in  particular,  we 
may  here  obferve,  that  the  church  of  Rome  holds  the 
<lo6lrine  of  tranfubftantiation  ;  the  neceflity  of  paying 
'divine  worfhip  to  Chrift  under  the  form  of  the  confe- 
-crated  bread,  or  hoft  ;  the  propitiatory  facrifice  of  the 
mafs,  according  to  their  ideas  of  which  Chrift  is  truly  and 
properly  offered  as  a  facrifice  as  often  as  the  prieft  fays 
mafs  ;  it  praftifes  likewife  folitary  mafs,  in  which  the 
prieft  alone,  who  confecrates,  communicates,  and  allows 
communion  only  in  one  kind,  viz.  the  bread,  to  the  lai- 
-ty.    Sefl:  14. 

The  doftrine  of  merits  is  another  diftinguiftiing  te- 
net of  popery ;  with  regard  to  wlilch  the  council  of 
Trent  has  exprefsly  decreed  (fefT.  6.  can.  32.)  that  the 
good  works  of  juitified  perfons  are  truly  meritorious ; 
-deferving  not  only  an  increafe  of  grace,  but  eternal 
life,  and  an  increafe  of  glory  ;  and  it  has  anathema- 
tized all  who  deny  this  doftrine.  Of  the  fame  kind  is 
the  doftrine  of  fatisfitftions  ;  which  fuppofes  that  pe- 
nitents may  truly  fatisfy,  by  the  affliclions  they  en- 
dure under  the  difpenfations  of  Providence,  or  by  vo- 
luntary penances  to  which  they  fubmit,  for  the  tempo- 
ral penalties  of  fin,  to  which  they  are  fubjedl,  even  af- 
ter the  reniiffion  of  their  eternal  puniftiment.  Self.  6. 
^can.  30.  and  fefl".  14.  can.  8.  and  9.  In  this  connec- 
tion we  may  mention  the  popifh  diftinftion  of  venial 
and  mortal  fins  :  the  greatcft  evils  arifing  from  the  for- 
jner  are  the  temporary  pains  of  purgatory  ;  but  no  man, 
it  is  faidj  can  obtain  the  pardon  of  the  latter  without 


judicial.  This  fecret,  or  auricular  confeflion,  was  firft 
decreed  and  eftabliflied  in  the  fourth  council  of  Late- 
ran,  under  Innocent  III.  in  1215,  (cap.  21.)  And 
the  decree  of  this  council  was  afterwards  confirmed 
and  enlarged  in  tlie  council  of  Florence,  and  in  that 
of  Trent ;  which  ordains,  that  confeflion  was  inftituted 
by  Chrift,  that  by  the  law  of  God  it  is  neceflary  to  fai. 
vation,  and  that  it  has  been  always  praftifed  in  the 
Chriftian  church.  As  for  the  penances  impofed  on 
the  penitent  by  way  of  fatisfadion,  they  have  been 
commonly  the  repetition  of  certain  forms  of  devotion, 
as  pater-nofters,  or  ave-marias,  the  payment  of  ftipu- 
lated  fums,  pilgrimages,  fafts,  or  various  fpecies  of 
corporal  difcipline.  But  the  moft  formidable  penance, 
in  the  eftimation  of  many  who  have  belonged  to  the 
Romifh  communion,  has  been  the  temporary  pains  of 
purgatory.  But  under  all  the  penalties  which  arc 
inflided  or  threatened  in  the  Romifh  church,  it  has 
provided  reHef  by  its  indulgences,  and  by  its  prayers 
or  mafles  for  the  dead,  performed  profefledly  for  re- 
lieving and  rcfcuing  the  fouls  that  are  detained  in  pur- 
gatory. 

Another  article  that  has  been  long  authoritatively 
enjoined  and  obferved  ia  the  church  of  Rome,  is  the 
celibacy  of  her  clergy.  This  was  firft  enjoined  at 
Rome  by  Gregory  VII.  about  the  year  1074,  and 
eftabhfhed  in  England  by  Anfelm  archbifhop  of  Can- 
terbury about  the  year  1175  ;  though  his  predeceflbr 
Lanfranc  had  impofed  it  upon  the  prebendaries  and 
clergy  that  lived  in  towns.  And  though  the  council 
of  Trent  was  repeatedly  petitioned  by  feveral  prince* 
and  ftates  to  abolifti  this  reftraint,  the  obligation  of  ce- 
libacy was  rather  eftabliflied  than  relaxed  by  tliis  coun- 
cil ;  for  they  decreed,  that  marriage  contraded  after 
a  vow  of  continence,  is  neither  lawful  nor  valid  ;  and 
thus  deprived  die  church  of  the  poflibility  of  ever  re- 
ftoring  marriage  to  the  clergy.  For  if  mairiage,  after 
a  vow,  be  in  itfelf  unlawful,  the  greateft  authority  up  - 
on earth  cannot  difpenfe  with  it,  nor  permit  marriage  to 
the  clegry,  who  have  already  vowed  continence. 

To  the  dodrines  and  pradices  above  recited  may 
ibe  farther  added  the  worfhip  of  images,  of  which  Pro- 
teftants  accufe  the  Papifts,  But  to  this  accufation  the 
Papift  replies,  tliat  he  keepa  images  by  him  to  prefervc 
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in  his  mind  the  memory  of  the  perfons  reprefented  by 
them  ;  as  people  are  wont  to  preferve  the  memory  of 
'{f.ffed  ^^^^'^  deceafed  friends  by  keeping  their  piftures.  He 
Re/re-  is  taught  (he  fays)  to  ufe  them  fo  as  to  caft  his  eyes 
upon  the  pidures  or  images,  and  thence  to  raife  his 
heart  to  the  things  reprefented,  and  there  to  employ  it 
in  meditation,  love,  and  thankfgiving,  defire  of  imita- 
tion, &c.  as  the  objeft  requires. 

Thefe  pidures  or  images  have  this  advantage,  that 
they  inform  the  mind  by  one  glance  of  what  in  leiding 
might  require  a  whole  chapter.  There  being  no  other 
difference  between  them,  than  that  reading  reprefents 
leifurely  and  by  degrees  ;  and  a  pidure,  all  at  once. 
Hence  he  finds  a  convenience  in  faying  his  prayers  with 
fome  devout  pidtures  before  him,  he  being  no  fooner 
diftraded,  but  tire  fight  of  thefe  recals  his  wandering 
thoughts  to  the  right  objed  ;  and  as  certainly  brings 
fomething  good  into  his  mind,  as  an  immodeft  pidure 
diilurbs  his  heart  with  filthy  thoughts.  And  becaufe 
he  is  ftnfible  that  thefe  holy  pidures  and  images  repre- 
fent  and  bring  to  his  mind  fuch  objeds  as  in  his  heart 
he  loves,  honours,  and  venerates  ;  he  cannot  but  upon 
that  account  love,  honour,  and  refped,  the  images  them- 
felves. 

The  council  of  Trent  likewlfe  decreed,  that  all  bi- 
fhops  and  paftors  who  have  the  cure  of  fouls,  do  dili- 
gently inftrud  their  flocks,  that  it  is  good  and  profitable 
to  defire  the  tntercefwn  of  faints  reigning  •with  Chrifi  in 
heaven.  And  this  decree  the  Papifts  endeavour  to  de- 
jllj,  fend  by  the  following  obfervations.  They  confefs  that 
we  have  but  one  Mediator  of  redemption  ;  but  affirm 
that  it  is  acceptable  to  God  that  we  fhould  have  many 
mediators  of  interceflion.  Mofes  (fay  they)  wss  fuch 
a  mediator  for  the  Ifraelites  5  Job  for  his  three  friends  ; 
Stephen  for  his  perfeciitors-  The  Romans  were  thus 
defired  by  St  Paul  to  be  his  mediators  ;  fo  were  the  Co- 
rinthians, fo  the  Ephefians,  Ep.  ad  Rom.  Cor.  Eph.  fo 
almoft  every  fick  man  defires  the  congregation  to  be  his 
mediators,  by  remembering  him  in  their  prayers.  And 
fo  the  Papitt  defires  the  blelfed  in  heaven  to  be  his  me- 
diators ;  that  is,  that  they  would  pray  to  God  for  him. 
But  between  thefe  living  and  dead  mediators  there  is 
00  fimiiarity  :  the  living  mediator  is  prefent,  and  cer- 
tainly hears  the  requeft  of  thofe  who^  defire  him  to  in- 
tercede for  them  ;  the  dead  mediator  is  as  certainly  ab- 
fent,  and  cannot  poflibly  hear  the  requefts  of  all  thofe 
who  at  the  fameinllant  maybe  begging  him  to  intercede 
for  them,  unlefs  he  be  poffeffed  of  the  divine  attribute 
ftf  omniprefence  ;  and  he  who  gives  that  attribute  to  any 
Mature  is  unqueftionably  guilty  of  idolatry.  And  as 
this  decree  is  contrary  to  one  of  the  firft  principles  of 
fiatutal  religion,  fo  does  it  receive  no  countenance  from 
Scripture,  or  any  Chriftian  \*rlter  of  the  three  firft  cen- 
turies. Other  pradices  peculiar  to  the  Papifts  are  the 
religious  honour  and  refped  that  they  pay  to  facred 
relicks  j  by  which  they  underftand  not  only  the  bodies 
and  parts  of  the  bodies  of  the  faints,  but  any  of  thofe 
things  that  appertained  to  them,  and  which  ^  they 
touched ;  and  the  celebration  of  divine  fervice  in  an 
unknown  tongue  :  to  which  purpofe  the  council  of 
Trent  hath  denounced  an  anathema  on  any  one  who 
fhall  fay  that  m-afs  ought  to  be  celebrated  only  in  the 
■vulgar  tongue  ;  feff.  25.  and  fe£  22.  can.  9.  Though 
the  council  of  Lateran  under  Innocent  III.  in  1215 
(can.  9.)  had  ejcprelsly  decreed,  that  becaufe  in  many 
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parts  within  the  fame  city  and  diocefe  there  are  many  P'^perf, 
people  of  different  manners  and  rites  mixed  together,  P^P-'^"^" 
but  of  one  faith,  the  bifliops  ©f  fuch  cities  or  diocefes 
fhould  provide  fit  men  for  celebrating  divine  offices,  ac- 
cording to  the  divcrfity  of  tongues  and  rites,  and  for  ad- 
miniftering  the  facraments. 

We  fliail  only  add,  that  the  church  of  Rome  main- 
tains, that  unwritten  traditions  ought  to  be  added 
to  the  holy  Scriptures,  in  order  to  fupply  their  defed, 
and  to  be  regarded  as  of  equal  authority ;  that  the  books 
of  the  Apocrypha  are  canonical  fcripture  ;  that  the  vul- 
gate  edition  of  the  Bible  is  to  be  deemed  authentic  j 
and  that  the  Scriptures  are  to  be  received  and  interpret- 
ed according  to  that  fenfe  which  the  holy  mother 
church,  to  whom  it  belongs  to  judge  of  the  true  fenfe» 
hath  held,  and  doth  hold,  and  aceording.  to  the  unani-- 
mous  confent  of  the  fathers. 

Such  are  the  principal  and  diftinguifhing  dodrines 
of  Popeiy,  moft  of  which  have  received  the  fandion 
of  the  council  of  Trent,  and  that  of  the  creed  of  pope 
Pius  IV.  which  is  received,  profeffed,  and  fworn  to  by 
every  one  who  enters  into  holy  orders  in  the  church  • 
of  Rome  ;  and  at  the  clofe  of  this  creed,  we  are  told 
that  the  faith  contained  in  it  is  fo  abfolutely  and  in- 
difpenfably  neceffary,  that  no  man  can  be  faved  with-, 
out  it. 

Many  of  the  dodrines  of  Popery  were  relaxed,  and 
very  favourably  interpreted  by  M.  de  Meaux,  bifhop 
of  Condom,  in  his  Expofition  of  the  Dodrine  of  the 
Catholic  Church,  firft  printed  in  the  year  1671  :  but 
this  edition,  which  was  charged  with  perverting,  iu 
endeavouring  to  palliate,  the  dodrine  of  the  church, 
was  cenfured  by  the  dodors  of  the  Sorbonne,  and  ac- 
tually fupprefTcd  ;  nor  does  it  appear  that?  they  ever 
teftified  their  approbation  in  the  ufual  form  of  fubfe- 
quent  and  altered  editions.  It  has,  however,  been  late- - 
ly  publifhed  in  this  country,  by  a  clergyman^  of  the  Ro- 
mifh  church,  whofe  integrity,  piety,  and  benevolence, 
would  do  honour  to  any  communion. 

POPHAM  (Sir  Jobn)^  lord  chief  jiiftlce  of  the 
Common  pleas  in  the  reign  of  Q^ueen  Elizabeth,  waa 
the  eldeft  fon  of  Edward  Popham,  Efq;  of  Huntworth 
in  Somerfetfhire,  and  born  in  the  year  1531 .  He  wag 
fome  time  a  ftudent  of  Baliol  college  in  Oxford  ;  "  be- 
ing then  (fays  Ant.  Wood)  given  at  leifure  hours 
to  many  fports  and  exercifes."  After  quitting  the 
univerfityi  he  fixed  in  the  Middle  Temple  ;  where,  du- 
ring his  novitiate,  he  is  faid  to  have  indulged  in  that 
kind  of  diflipation  to  which  youth  and  a  vigorous  con- 
ftitution  more  naturally  incline  than  to  the  ftudy  of 
volumiiwus  reports :  but,  fatiated  at'  length  with  what 
are  called  the  pleafures  of  the  toiun^  he  applied  fedu- 
loufly  to  the  ftudy  of  hia  profeffion,  was  called  to  the 
bar,  and  in  1568  became  fummer  or  autumn  readeiv  - 
He  was  foon  after  made  ferjeaut  at  law,  and  folici tor- 
general  in  1579.  In  1 58 1,  he  was  appointed  attor- 
ney-general, and  treafurer  of  the  Middle  Temple.  In 
1592,  he  was  made  lord  chief  juftice  of  the  king's  - 
bench,  and  the  fame  year  received  the  honour  of 
knighthood.  In  the  year  1601,  his  lordfhip  was  one 
of  the  council  detained  by  the  unfortunate  earl  of  Ef-  • 
fex,  when  he  formed  the  ridiculous  projed  of  defend^ 
ing  hirafelf  in  his  houfe  :  and,  on  the  earl's  trial,  he  : 
gave  evidence  againft  him  relative  to  their  detention.  ■ 
He  died  ia  the  year  1607,  aged  76  j  and  was  buricdi  ^ 
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In  the  fouth  aifle  of  the  church  at  Welh'ngton  in  So- 
merfetlhire,  where  he  generally  refided  as  often  as  it 
was  in  his  power  to  retire.  He  was  thought  fome- 
what  fevere  in  the  execution  of  the  law  againll  capital 
offenders  :  but  his  feverlty  had  the  happy  effeft  of  re- 
ducing the  number  of  highway  robbers.  He  wrote, 
I.  Reports  and  cafes  adjudged  in  the  time  of  Queen 
Elizabeth.  2.  Refolutions  and  judgments  upon  cafes 
and  matters  agitated  in  all  the  courts  at  Weftminfter 
in  the  latter  end  of  Queen  Ehzabeth's  reign. 

POPLAR,  in  botany.    See  Populus. 

POPLITiEUS,  in  anatomy,  a  fmall  mufcle  obliquely 
pyramidal,  fituated  under  the  ham.    See  Anatomy, 

ahlc  of  the  Mufcks, 

POPPY,  in  botany.    See  Opium  and  Papaver. 
-POPULAR,  fomething  that  relates  to  the  common 
people. 

POPULATION,  means  the  ftate  of  a  country  with 
■refpedl  to  the  number  of  people.  SeeBi/Is  of  MoKTAinr 
and  Political- Arithmetic. 

The  queftion  concerning  the  number  of  men  exifting 
upon  earth,  lias  been  varioufly  determined  by  different 
writers.  Riccioli  ftates  the  population  of  the  globe  at 
1 000  millions,  Voffius  at  500  ;  the  Journaliils  of  Tre- 
voux  at  720  ;  and  the  editor  (Xavier  de  Feller)  of  the 
fmall  Geographical  Diftionary  of  Vofgien,  reprinted 
-at  Paris  in  1778,  at  370  millions.  This  laft  eilimate 
is  perhaps  too  low,  although  the  writer  profeifes  to 
have  taken  confiderable  pains  to  afcertain  the  point 
•with  as  much  accuracy  as  the  nature  of  the  fubjedl  will 
admit.  It  may,  perhaps,  not  be  deemed  unworthy  the 
attchtion  of  the  curious  fpeculatlll  to  obferve,  that  af- 
fuming  the  more  probable  ftatement  of  the  learned  Je- 
fuits  of  Trevoux,  and  that  the  world  has  exifted  about 
6006  years  in  its  prefent  ftate  of  population,  then  the 
whole  number  of  perfons  who  have  ever  exifted  upon 
earth  fmce  the  days  of  Adam  amounts  only  to  about 
one  hundred  and  thirty  thoufand  millions ;  beeaufe 
720,000,000X182  (the  number  of  generations  in  6006 
years)  =131,040,000,000.  See  on  this  fubjeft  the  au- 
thors above  mentioned,  as  likewife  Beaufobre's  Etude  de 
la  Politique, 

With  regard  to  the  population  of  England,  the  rea- 
der may  confult,  together  with  our  article  Political- 
^ritbmettc,  An  Inquiry  into  the  prefent  State  of  Popu. 
lation,  &c.  by  W.  Wales,  F.  R.  S.  and  Mr  Howlett's 
Examination  of  Dr  Price's  EfTay,  on  the  fame  fub- 

^ea. 

POPULUS,  the  Poplar  :  A  genus  of  the  oftandria 
■order,  belonging  to  the  diceciaclafs  of  plants  ;  and  in  the 
natural  method  ranking  under  the  50th  order,  Amen- 
tacea.  The  calyx  of  the  amentum  is  a  lacerated,  ob- 
long, and  fquamous  leaf ;  the  corolla  is  turbinated,  ob- 
lique, and  entire.  The  female  has  the  calyx  of  the  a- 
mentum  and  corolla  the  fame  as  in  the  male  ;  the  ftigma 
is  quadriiid  ;  the  capfule  bilocular,  with  many  pappous 
feeds. 

The  poplar,  one  of  the  moft  beautiful  of  the  aquatic 
trees,  has  frequently  been  introduced  into  the  poetical 
defcriptions  of  the  ancients  ;  as  by  Virgil,  Eel.  vii.  66. 
ix.  41.  Georg.  ii.  66.  iv.  511.  Mn.  viii.  31.  276.  by 
Ovid,  Amom.  Parid.  27.  by  Horace,  Carm.  ii.  3.  and 
by  Catulus,  Nupt.  Pil.  et  Thet.  290,  &c.  &c. 

Species,  i .  The  alba,  or  abele-tree,  grows  natural- 
ly in  the  temperate  pacts  of  Europe.    Its  leaves  are 


large,  and  divided  into  three,  four,  or  five  lobes,  indents  Pop«l 
ed  on  their  edges,  of  a  very  dark  colour  on  their  up- 
per fide,  but  very  white  and  downy  on  the  under  fide  ; 
ftanding  upon  footftalks  an  inch  long.  The  young 
branches  have  a  purple  bark,  and  are  covered  with 
a  white  down  ;  but  the ,  bark  of  the  ftem  and  older 
branches  is  grey.  In  the  beginning  of  April,  the 
male  flowers  or  catkins  appear,  which  are  cylindrical, 
and  about  three  inches  long.  About  a  week  after 
come  out  the  female  flowers  or  catkins,  which  have 
no  ftamina  like  thofe  of  the  male.  Soon  after  thefe 
come  out,  the  male  catkins  fall  off ;  and  in  five  or  fix 
weeks  after  the  female  flowers  will  have  ripe  feeds  in< 
clofed  in  a  hairy  covering.  The  catkins  will  then  drop, 
and  the  feeds  be  wafted  by  the  winds  to  a  great  di- 
ftance.  2.  The  major,  or  white  poplar,  has  its  leaves 
rounder  than  the  firft,  and  not  much  above  half  their 
fize :  they  are  iadented  on  their  edges,  and  are  downy 
on  their  under  fide,  but  not  fo  white  as  thofe  of  the 
former,  nor  are  their  upper  furfaces  of  fuch  a  deep 
green  colour.  3.  The  nigra,  or  black  poplar,  has  oval 
heart-ftiaped  leaves,  flightly  crenated  on  their  edges  ; 
they  are  fmooth  on  both  fides,  and  of  a  light  green  co- 
lour. 4.  The  tremula,  or  afpen-tree,  has  roundifti,  an- 
gularly  indentedJeaves  :  they  are  fmooth  on  both  fides, 
and  ftand  on  long  footftalks,  and  fo  are  fliaken  bythe  leaft 
wind  ;  from  whence  it  has  the  title  of  the  trembling  pop- 
lar^  or  afpen-tree.  5.  The  balfamlfera,  or  CaroHna  pop- 
lar, is  a  native  of  Carolina,  where  it  becomes  a  large 
tree.  The  fiioots  of  this  fort  grow  very  ftrong  in  Bri- 
tain, and  are  generally  angular  ;  with  a  light  green  bark 
like  the  willow.  The  leaves  on  young  trees,  and  alfo 
thofe  on  the  lower  flioots,  are  very  large,  almoft  heart- 
fhaped,  and  crenated  ;  but  thofe  upon  the  older  trees  are 
fmaller  :  as  the  trees  advance,  their  bark  becomes  light- 
er, approaching  to  a  greyifli  colour.  6.  The  tacama- 
haca,  grows  naturally  in  Canada  and  other  parts  of 
North  America.  This  is  a  tree  of  a  middling  growth, 
fending  out  on  every  fide  many  fiiort  thick  flioots, 
which  are  covered  with  a  light  brown  bark,  garniflied 
with  leaves  differing  from  one  another  in  fliape  and  fize ; 
moft  of  them  are  almoft  heart-fliaped  ;  but  fome  are  oval, 
and  others  nearly  (pear-fliaped  ;  they  are  whitifli  on  their 
under  fide,  but  green  on  their  upper. 

Culture.  Thefe  trees  may  be  propagated  either  by 
layers  or  cuttings,  as  alfo  from  fuckers  which  the  white 
poplars  fend  up  from  their  roots  in  great  plenty.  The 
beft  time  for  tranfplanting  thefe  fuckers  is  in  Odlober, 
when  their  leaves  begin  to  decay.  Thefe  may  be  pla- 
ced in  a  nurfery  for  two  or  three  years,  to  get  ftrength 
before  they  are  planted  out  where  they  are  defigned  to  re- 
main ;  but  if  they  are  propagated  from  cuttings,  it  is 
better  to  defer  the  doing  of  that  until  February,  at 
which  time  truncheons  of  two  or  three  feet  long  (hould 
be  thruft  about  a  foot  and  a  half  into  the  ground. — 
Thefe  will  readily  take  root ;  and  if  the  foU  in  which 
they  are  planted  be  moift,  they  will  arrive  at  a  confide- 
rable bulk  in  a  few  years.  The  black  poplar  is  lefs  apt 
to  take  root  from  large  truncheons  ;  therefore  it  is  a 
better  method  to  plant  cuttings  of  it  about  a  foot  and 
a  half  in  length,  thrufting  them  a  foot  deep  in  the 
ground.  This  fort  w^ill  grow  almoft  on  any  foil,  but 
will  thrive  beft  in  moift  places.  The  Carolina  poplar 
may  alfo  be  propagated  by  cuttings  or  layers ;  but  the 
laft  is  the  method  generally  pradifed,  and  the  plants 
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wlui.  raifed  by  it  are  lefs  moill  than  others.  The  fhoots  of 
this  tree,  while  young,  are  fi-equently  killed  down  to  a 
coniiderable  length  by  the  froft  in  winter  ;  but  as  the 
trees  grow  older,  their  fhoots  are  not  fo  vigorous-,  and 
become  more  ligneous,  fo  are  not  liable  to  the  fame  dif- 
after.  But  the  trees  fhould  be  planted  in  a  fheltered  fi- 
tuation  :  for  as  tlietr  leaves  are  very  large,  the  wind  has 
great  power  over  them  ;  and  ^he  branches  being  tender, 
they  are  frequently  broken  or  fpilt  by  the  winds  in  fum- 
mer,  when  tliey  are  much  expofed.  The  tacamahaca 
fends  up  a  great  number  of  fuckers  fi-om  its  roots,  by 
which  it  multipHes  in  plenty;  and  every  cutting  which  13 
:planted  will  rake  root, 

Ufes.  The  wood  of  thefe  trees,  efpecially  of  the 
abele,  is  good  for  laying  floors,  where  it  will  laft  for 
many  -years  ;  and  on  account  of  its  extreme  whitenefs 
is  by  many  prefeired  to  oak ;  yet,  on  account  of  its 
foft  contexture,  being  very  fubjeft  to  take  the  impref. 
•fion  of  nails,  &c.  it  is  lefs  proper  on  this  account  than 
the  harder  woods.  The  abele  likewife  deferves  parti- 
cular notice,  on  account  of  the  virtue  of  its  bark  in  cu- 
ring intermitting  fevers.  The  Reverend  Mr  Stone,  in 
Phil.  Tranf.  vol.  LIII.  p.  195.  tells  us,  that  he  gathers  the 
bark-in  fummerwhen  it  is  full  of  fap,  and  having  dried  it 
by  a  gentle  heat,  gives  a  dram  powdered  every  four  hours 
betwixt  the  fits.  In  a  few  obftinate  cafes,  he  mixed  one- 
fifth  part  of  Peruvian  bark  with  it.  It  is  remarkable'how 
nature  has  adapted  remedies  to  difeafes.  Intermitting  fe- 
vers are  moil  prevalent  in  wet  countries  ;  and  this  tree 
grows  naturally  in  fuch  fituations.  The  bark  of  it  is  an 
cibje6t  well  worthy  the  attention  of  phyficians  ;  and  if  its 
fuccefs  upon  a  more  enlarged  fcale  of  practice  prove 
equal  to  Mr  Stone's  experiments,  the  world  will  be  much 
indebted  to  him  for  communicating  them.  This  bark 
will  alfo  tan  leather. 

The  inner  bark  of  the  black  poplar  is  ufed  by  the  inr 
habitants,  of  Kamfchatka  as  a  material  for  bread  ;  and 
paper  has  fometimes  been  made  of  the  cottony  down  of 
the  feeds.  The  roots  have  been  obfel-vcd  to  difiblve  into 
a  kind  of  gelatinous  fubftance,  and  to  be  coated  over 
with  a  tubular  cruftaceou^  fpar,  called  by  naturalifts  ojh- 
Ope  -ocolla*^  formerly  imagined  to  have  fome  virtue  in  produ- 
cing the  callus  of  a  fraftured  bone.    The  buds  of 
the  ifixtj,!  fpecies  are  covered  with  a  glutinous  refin, 
which  fmells  veiy  ftrong,  and  is  the  gum  tacamahaca 
of  the  fhops.    The  belt,  called,  from  its  being  coUeft- 
ed  in-  a  kind  of  gourd-fliells,  tacamahaca  in  fielb,  is 
fome\yhat  unctuous  and  foftilh,  of  a  pale  yellowifli  or 
greenifh  colour,  an  aromatic  taite,  and  a  fragrant  de- 
I'ghtful  fmell,  approaching  to  that  of  lavender  or  am- 
bergrife.    This  fort  is  vary  rare  ;  that  commonly  found 
in  the  fhops  is  in  femitranfparent  globes  or  grains,  of  a 
v.'hitifli,  yellowifh,  brownifh,  or  greenifh  colour,  of  a 
lefs  grateful  fmell  than  the  foregoing.  This  refm  is  faid 
to  be  employed  externally  by  the  Indians  for  difcufTing 
and  maturating  tumours,  and  abating  pains  in  the  hmbs. 
It  is  an  ingredient  in  fome  anodyne,  hyileric,  cephalic, 
and  ftomachic  plafters  ;  but  the  fragrance  of  the  finer 
ibrt  fufficrently  points  out  -  its  utility  in  other  re- 
Cpeils. 

M.  Fougeroux  de  Bondaroy,  from  a  fet  of  •ejcperiments 
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on  the  fubjeft,  gives  an  account  of  the  ufes  of  the  fe-  Populu* 
veral  kinds  of  poplar,  the  fubftanCe  of  which  is  as  fob  H  . 
lows:  He  finds  that  the  wood 'of  the  black  poplar  is 
good  and  ufeful  for.  many  purpofes  ;  that  the  Lorn- 
bardy  poplar,  populus  faftigata,  is  of  very  little  value  ; 
that  the  Virginia  poplar,  populus  Virghnana,  affords  a 
wood  of  excellent  quality,  that  may  be  applied  to  many 
ufes.^  The  Carolina  poplar,  populus  CuroUnenfis~hde- 
rophilla,  (Linn.)  is  a  very  quick  grower;  beautiful 
when  found,  but  liable  to  be  hurt  by  cold.  Its  wood 
appeared  to  M.  de  Bondaroy  to  be  of  little  value  ;  but 
M.  Malefherbes,  who  cut  down  a  large  tree  of  tliis  fort, 
was  aiTured  by  his  carpenter  that  the  wood  was  very 
good. — ^That  the  tacamahaca, /o/^/mj-  tacamahaca  b  iifa- 
fn'tfera,  is  a  dwarfifh  plant  (a),  of  little  value.— That 
the  hard,  populus  Canadenfis^  is  a*  large  tree,  the  wood 
light,  not  eafy  to  be  fplit,  and  fit  for  fe veral  ufes— That 
the  white  poplar,  populus  alba,  is  a  large  growing  tree, 
affording  a  wood  of  excellent  quality,  and  is  among  the 
inofl  valuable  of  this  fpecies.— That  the  trembhng  pop- 
lar, populus  tremula,  (Linn.)  is  neither  fo  large  a  tree 
nor  affords  fuch  wood  as  the  former.  Thefe  aVe  in  few 
words  the  principal  refult  of  the  experiments  of  this 
gentleman  on  this  clafs  of  plants.  A  few  other  forts 
are  mentioned,  but  nothing  decifive  with  regard  to  them 
is  determined. 

From  fome  experiments  made  by  M.  Dambourney, 
it  appears  that  the  poplar  may  be  ufefully  employed  in 
dyemg.  The  Italian  poplar  gives  a  dye  of  as  fine  a 
luftre,  and  equally  durable,  as  that  of  the  fineft  yellow 
wood,  and  its  colour  is  more  eafily  extracted.  It  is 
likewife  very  apt  to  unite  with  other  colours  in  compo- 
fition.  Belide  the  populus  fajiigata,  M.  Dambourney 
tried  alfo  the  black  poplar,  the  Virginian  ditto,  the  baU 
fam  ditto  or  Hard,  the  white  ditto,  and  the  trembling  - 
poplar  ;  and  found  tliat  all  thefe  dyed  wool  of  a  nut-co- 
lour, fawn-colour  (w^oj-we),  Nankin,  muflc,  and  other 
grave  fhades,  according  to  the  quantity  of  wood  employ- 
ed, and  the  length  of  time  it  was  boiled. 

POQUELIN  or  PocQUELiN  (John  Baptlfl.)  See 

MOLIERE. 

PORANA,  in  botany ;  a  genus  of  the  monogynia 
order,  belonging  to  the  pentandria  clafs  of  plants.  The 
c^jroUa  is  campanulated ;  the  calyx  is  quinquefid,  and 
larger  than  the  fruit;  the  ftyle  femibifid,  long,  and 
permanent ;  the  ftigmata  globular ;  the  perianihium  bi- 
valved.  j. 

PORCELAIN,  a  fine  kind  of  earthen  ware,  chief- 
ly  manufaftured  in  China,  and  thence  called  "P^^  P^'*'^ 

ware.  All  earthen  wares  which  are  white  and  ferai-'^'^  ^'°* 
tranfparent  are  generally  called  poixelains :  but  a- 
mongfl  thefe,  fo  great  differences  may  be  obferved, 
that,  not  with  (landing  the  fimilarity  of  their  external 
J^ppearance,  they  cannot  be  confidered  as  matters  of 
tlie  fame  kind.  Thefe  diferences  are  fo  evident,  that 
even  perfons  who  are  not  connolffeurs  in  this  way  pre- 
fer much  the  porcelain  of  fome  countries  to  that  of 
others. 

The  word  porcelain  is  of  European  derivation  ;  none  Orighi  of 
of  the  fyllables  which  ^compofe  it  can  even  be  pronoun-  the  name,  ^ 
ced  or  written  by  the  Chinefe,  whofe  language  com- 
3  ^  prebends 


(a)  We  have  feen  it  abore  30  feet  high. 
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j»o''C!sia'n.  pr*!}i€ncla  no  fijch  founds.    It     probable  that  we  are 
■"■—■v— -  indebted  to  the  Portuguefe  for  it  :  .the  word  pore  Alma  ^ 
however,  in  their  language,  %nilies  properly  a  cup  or 
dift ;  and  they  thfmfelves  diftinguifh  all  works  of  porce- 
lain by  the  general  name  of  hca.   Porcelain  is  called  in 
2       China  tss-k'i. 
Art  of  ma.     The  art  of  making  porcelain  is  one  of  thofe  lu  which 
Idng  it  in   Europe  has  been  excelled  by  oriental  nations.  Th« 
feaUn"  i'n'^"^^^  porcelain  that  was  feen  in  Europe  was  brought 
theEaft"    from  Japan  and  China.    The  whitenefs,  tranfparency, 
than  in  Eu-  finenefs,  neatnefs,  elegance,  and  even  the  magniikence 
toi;e.        pf  this  pottery,  which  foon  became  the  ornament  of 
fumptuous  tables,  did  not  fail  to  excite  the  admiration 
and  induftry  of  Europeans  ;  and  their  attempts  have  fuc- 
ceeded  fo  well,  that -in  diiferent  parts  of  Europe  eailh- 
en  wares  have  been  made  fo  hkc  the  oriental,  that  they 
have  acquired  the  name    porcelain .   The  firtt  European 
porcelains  were  made  in  Saxony  and  in  France  ;  and  af- 
terwards in  England,  Germany,  and  Italy :  but  as  all 
thefc  were  different  from  the  Japanefe,  fo  each  of  them 
had  its  peculiar  charafter. 

The  hneft  and  bell  porcelain  of  China  ts  made  in  a 
village  called  Ktng-te-tchingy  in  the  province  of  Kiang-fi. 
This  celebi-ated  village  is  a  league  and  a  half  in  length, 
and  we  are  afliired  that  it  contains  a  muHon  of  inhabit 
tants.  The  workmen  of  King-te-tcliing,  invited  by 
the  attracting  allurements  of  the-  European  trade,  have 
eilabllihed  manufaftories  alfo  in  the  provinces  of  Fo- 
kien  and.  Canton  ;  but  this  porcelain  is  not  efteemed.— 
llie  emperor  K.ang-hi  was  defir©,us  of  having  forae  made 
under  his  own.  infpedion  at  Pe-king.  For  this  pur- 
pofe  he  coUedted  workmen,  together  with  tools,  and  all 
materials  neceCTaiy  ;  furnaces  were  alfa  ereiled,  but  the 
attempt  mifcarried.  The  village  of  King-te-uhing  flill 
continues  the  moft  celebrated  place  in  the  empire  for 
beautiful  porcelain,  which  is  tranfported  to  all  parts  of 
the  world,  and  even  to  Japan. 

We  are  unable  to:  difcover  who  firft  found  out  the 
art  of  making  porcelain,  nor  is  it  knowii  whether  the 
Chinefe  were  indebted  to  chance  for  it,  or  to  the  re- 
peated efforts  of  inventive  genius  ;  we  cannot  even  tlc- 
t,ermine  its  antiquity  with  precifion  ;  we  knaw  only 
from  the  annals  of  Feou-leang,;  a  city  in  the  diftrifl  to 
which  King-te-tching  belongs,  that,  fince  the  year  442 
Qf  our  era,  the  workmen  of  this  village  have  always  ftu-- 
uilhed  the  emperors  with  porcelain  ;  and  that  one  or 
two  mandarins  were  fent  from  court  to  infpeft  their  la^ 
bonrs.    It  is,  however,  fuppofed  that  the  invention,  of 
g       porcelain  is  much  older  than  that  epocha. 
r.  fi'Entre.     We  are  indebted  to  Father  d-Entrecollesy  aRomifli 
coUes  firft  rniffionary,  for  a  very  accurate  account  of  the  manner  in 
gave     ac-^j^j^j.^  porcelain  is  made  in  China  j  and  as  he  lived  in 
Chinefc      King-te-tching,  his  information  muft  have  been  the  very 
potcelain.  bell  poffible.    We  (hall  therefore  give  his  aecomit  of 
the  Chinefe  manner  of  making  it^  as  abridged,  by  Gro- 
fier  in.  his  Getieiyal  Defcr  'tpt  'ion  of  China,,    Tiie  principal 
iugredientd  of  the  fine  porcelain  zn  pje-tun-tfe  ax^d  kao-un, 
two  kinds  of  earth  from  the  mixture  of  which  the  pafle 
is  produced*  The  kao-lin  is  intermixed  with  ftnall  Ihining 
particles  ;  the  other  is  purely,  white,  and  very  fine  to  the 
touch.    Theiu  firft  materials  are  carried  to.  the  mami- 
fa£lories  in  the  fhape  of  bricks-.    The  pe-tun-tfe,  wluch 
is  fo  fine,  is  nothing  elfe  but  fragments  of  rock  taken 
from  certain  quarries,  and  reduced  to  powder.  Every 
kind  of  ftoue  is  not  fit  for  this  purjgofe.    The  colour 
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of  that  whicli  h  go«d,  fay  th^  Chinefe,  m^t  mcKnif  Pereolais^ 
a  little  towards  green.  A  large  iron  club  is  ufed  for  — '<r-^ 
breaking  thefc  pieces  of  rock  ;  they  are  afterwards  put 
into  mortars  and,,  by  means,  of  levers  headed  w  ith  ftone 
bound  round  with  iron,  they  are  reduced  to  a  vciy  fine 
powder.  Thefe  levei-S  ace  put  in  a<^tiou  either  by  thfe 
kbow  of  men,, or  by  water,  in  the  fame  manner  as  the 
hammers  of  our  papei-^miUs.  The  duft  afterwiurds  col- 
leded  is  thrown  into  a  large  veflel  full  of  water,  which 
is  ftrongly  ftirred  with  an  iron  fiiovel.  When  itibaa 
been  left  to  fettle  for  fonw  time,  a  kind  of  cream  riie» 
on  the  top,  about  four  inches  in  thicknefs,  which  is 
flvimmed  off,  and  poured  into  another  veffel  filled  with 
water  :  the  water  in  the  itcft  vefTcl  is  lUrred  feveral 
times ;  and  the  cream  which  arifes  is  flill  colle£ted,  until 
nothing  remains  but  the  coarfe  dregs,  which,  by  thei* 
own  weight,  precipitate  to  the  bottom  :  thefe  dregs  are 
carefully  colleded,  and  pounded  ailew. 

With  regard  to  what  is  taken  from  the  firfl  veffel,  it 
is  fuffered  to  remain  in  the  fecond  until  it  is  formed  into 
a  kind  of  cruft  at  the  bottom.  When  the  water  above 
it  feems  quite  clear,  it  is  poured  off  by  gently  inclining 
the  veflel,  that  the  fcdiment  may  not  be  diilurbed ;  an<i 
the  pafle  is  thrown  into  large  moulds  proper  for  drying 
it.  Before  it  is  entirely  liard,  it  is  divided  into  fmall 
fquare  cakes,  which  are  fold  by  the  hundred.  The  co» 
lour  of  this  paile,  and  its  form,  have  occafioned  it  to.  re. 
ceive  the  nuHie  oipe  tun-tfe. 

The  kao  lln,  which  is  ufed  in  the  com>poritlon  of  por- 
celain, requires  lefs  labour  than  the  pe-tuu-tfe.  Nature 
lias  a  greater  fhare  in  tlie  preparation  of  it.  There  ar« 
large  mines  of  it  in  the  bofoms  of  certain  mountains,  the 
exterior  flrata  of  whick  confift  of  a  hind  of  red  earth. 
Thefe  mines  are  very  deep,  and  the  kao-lin  Is  found  in 
fmall  lumps,  that  are  formed  into  bricks  after  having 
^one  tlu"oughthe  fanae  procefs  as  the  pe-tun-tfe.  Fa- 
ther d'EntrecoUes  thinks,  that  the  earth  called  tene  th 
Maltty  or  St  Paxil's,  earth,  has  auich  aifinity  to  the  kao- 
lin, altliough  thofe  fmaU  fnining  particles  are  not  obicr- 
ved  in  it  which  arc  iiiterfperfed  in  the  latter. 

It  ia  feom  the  kao-liu  that  fine  porcehun  derives 
all  its  flrength  ;  if  we  may  be  allowed  the  exprrffion, 
it  ftands  it  inflead  of  nerves.  It  is  very  extraordlnaiy, 
that  a  foft  eailh  fliould  give  fti-ength  and  coiiii]leisey  to 
the  pc^tuji-tfe,  which  is  procured  from  the  hardeft  rot:ks» 
A  rich  Chinefe  merchant  told.  F.  d'EntrecoUes,  that 
the  Engliih  and  Dutcli  had  purchafed  fiome  of  the  pc- 
tun-tfe,  which,  they  tranfported  to  Europe  with  a  de- 
fign  of  making  porcelain  ;  but  having  carried  with  thenv 
none  of  the  kao-lin,  their  attempt  proved  abortive,  as 
they  have  fince  acknowledged.  "  They  wanted  (fald 
this  Chinefe,  laughing)  to  form  a  body,  the  flefh  of 
which  fhould  fupport  itfelf  witiiout  bones^"  8 

The;  Chinefe  have  difcovered,  within  thefe  few  years,  A  new  n 
a  new  fubf Vance  proper  to  be  employed  in  the  compofi- ^^"^'^^'^ 
tion.  of  poTcekin.    It  is  a.  ftone,  or  rather  fpecies  of  yj-^jj 
chalk,  called  iiua-chc,  from  which,  the  phyficians  prepare  L'hinele, 
a  kind  of  di-aught  that  is  faid^to  be  detcrfive,  aperient, 
and  cooling-.    The  maaufajSlurers  of  pori-elain  have 
thought  proper  to  employ  this  ftone  inftead  of  kax)-lin. 
It  is.called;hoa,.becau£eit  is  glutinous,  and  1ms  a  great 
refemblance  to  foap.    Porcelain  made  with  hoa-che  is 
very  rare,  and  much  dearer  than  any  other.     It  has  an 
exceeding  fine  grain,  and,  with  regard  to  the  painting, 
if  it  be  GOHipai^d  with,  that  of  the  common  porcelalm 
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m^^w-  h  nppcara  to  ;furpafs  it  as  much  as  vellivm  does  paper, 
r—  This  porceh'.itj  isj  befides,  fo  Hght,  that  it  furprifc* 
tliofe  who  are  accnflximed  to  haudla  other  kinds  ;  it  Is 
alfo'  mucK  more  brittle  5  and  it  is  very  -difficult  to  hit 
tjpon  the  proper  degree  of  tempering  it. 

Hoa-che  is  feldom  ufed  in  forming  the  body  of  the 
work  ;  the  artift  is  contented  fometimes  with  making  it 
into  a  very  fine  fize,  in  which  the  veffcl  is  plunged  when 
dry,  in  order  that  it  may  receive  a  coat  before  it  is  paint- 
ed and  varnifhed :  by  thefe  means  it  acquires  a  fuperior 
degree  of  beauty. 

Whea  h'-a-che  is  taken  from  the  mine,  it  Is  wafhed 
in  tain  or  river  water,  to  feparate  it  from  a  kind  of  yel- 
low earth  which  adheres  to  it.  It  is  then  pounded, 
put  into  a  tub  filled  with  water  to  diflblve  it,  and  af- 
terwards formed  into  cakes  like  kao-hn.  We  are  afTu- 
red  that  hoa-che,  when  prepared  in  this  manner,  with- 
out the  mixture  of  any  other  earth,  Is  alone  fufficlent  to 
make  porcelain.  It  ferves  inftead  of  kao-lin  ;  but  it  is 
much  dearer.  Kao-lln  colls  only  ten-pence  Sterling;  ths 
piice  of  hoa-che  is  half-a-crovvn  :  this  difference,  there- 
fore, greatly  enhances  the  value  of  porcelain  made  with 
0        the  latter. 

To  pe-tun-tfe  and  kao-Hn,  the  two  principal  elements, 
muft  be  added  the  oil  or  varnlfh  from  which  it  derives 
Its  fplendor  and  whitenefs.    This  oil  is  of  a  whitlfh  co- 
lour, and  is  extradted  from  the  fame  kind  of  Hone  which 
produces  the  pe-tun-tfe,  but  the  whlteft  is  always  cho- 
irom  oil  or  ^^^^^       ^j^^^.  ^.jiJch  has  the  greenell  fpots.    The  oil  is 
'     obtained  from  it  by  the  fame  procefs  ufed  in  making 
i,  the  pe-tun-tfe:  the  ftone  is  firft  wafhed  and  pulverized; 

it  Is  then  thrown  into  water,  and  after  it  has  been  puri- 
fied it  throws  up  a  kind  of  cream.  To  100  pounds  of 
this  cream  h  added  one  pound  of  che-kao,  a  mineral 
fomcthing  hke  alum,  which  Is  put  into  the  fire  till  it 
becomes  red-hot  and  then  pounded.  This  mineral  is  a 
.  kind  of  runnet,  and  gives  a  confiilence  to  the  oil,  which 
is  however  carefully  preferved  in  its  ftate  of  fluidity. 
1'he  oil  thus  prepared  Is  never  employed  alone,  another 
oil  nmft  be  mixed  with  it,  which  is  extracted  from 
iline  and  fern  afhes,  to  lOO  pounds  of  which  is  alfo 
added  a  pound  of  che-kao.  When  thefe  two  oils  are 
mixed,  they  muft  be  equally  thick ;  and  in  order  to  af- 
certaln  this,  the  workmen  dip  into  each  of  them  fome 
cakes  of  the  pe-tun-tfe,  and  by  infpefting  their  furfaces 
ctofely  after  they  are  drawn  out,  thence  judge  of  the 
thicknefs  of  the  liquors.  With  rega«l  to  the  quantity 
■necefTary  to  be  employed,  it  is  ufual  to  mix  I  o  meafures 
of  ftone-oil  with  one  meafure  of  the  oil  made  from  lime 
r  10  a-nad  fern  afhes. 
n;eirmode  The  firil  labour  confifls  in  again  purifying  the  pe- 
'hJfubftari  ^^'^  kao-lin.    The  workmen  then  proceed 

^  "to  mix  thefe  two  fubfiances  together.  For  fine  porce- 
lain they  put  an  equal  quantity  of  the  kao-lin  and  the 
j)C-tun-tfe  ;  for  the  middling  fort  they  ufe  four  parts  of 
the  kao-Hn  and  fix  of  the  pe-tun-tfe.  The  leaft  quan- 
tity  put  of  the  former  is  one  part  to  three  of  the  pe- 
tun-tfe.  When  this  mixture  is  finifhed,  the  mafs  is 
*hrowrt  into  a  large  pit,  well  paved  and  cemented  in 
every  part  ;  it  is  then  trod  upon,-  and  kneaded  until  it 
becomes  hard,  lihk  labour  is  fo  much  the  more  fa- 
tiguing, as  it  muft  be  continued  without  intermlflion  ; 
svere  it  interrupted,  all  the  other  labourers  would  rd- 
»nain  unemployed.  From  this  mafs,  thas  prepared,  the 
woikiXieci  detach  different  pieces,  which  thqy  fpr€ad  out 
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upon  lai'ge  flates,  where  they  knea:ct  and  roll  them  iti 
every  direftlon,  carefully  obfervirtg  to  leave  no  vacuum 
in  them,  and  to  keep  them  free  from  the  mixture  of 
any  extraneous  body.  A  hair  or  a  grain  of  fand  would 
fpoil  the  whole  work.  When  this  pafte  has  not  beert 
properly  prepared,  the  porcelain  cracks,  and  ttielts  or 
becomes  warped.  n 

AU  plain  works  are  fafhioned  with  the  wheel.  '^'^^5'^^"^^^"^ 
a  cup  has  undergone  this  operation,  the  outfide  '^^^tije^^Q^,^ 
bottom  Is  cjulte  round.  The  workman  firft  gives  It  the 
i*equifite  height  and  diameter,  and  it  comes  from  his 
hands  almoft  the  moment  he  has  received  it.  He  is 
under  the  neceffity  of  ufing  expedition,  as  he  is  paid 
not  quite  a  fafthlng  per  board,  and  each  board  contalna 
26  pieces.  This  cup  pafTes  then  to  a  fecond  workmav), 
who  forms  its  bafe.  A  little  after  it  is  delivered  to  a 
third,  who  applies  it  to  his  mould,  and  gives  it  a  pro- 
per form;  when  he  takes  it  off  the  mould,  he  muft  tuni 
it  very  foftly,  and  be  careful  Hot  to  prefs  it  more  on 
one  fide  than  on  another  ;  without  this  precaution  it 
would  become  warped  or  disfigured.  A  fourth  work- 
man pohflies  It  with  a  chiffel,  efpecially  around  the 
edges,  and  dimlnifhes  Its  thicknefs,  in  order  to  give  it 
a  certain  degree  of  tranfparency.  At  length,  after  ha-^ 
ving  pafTed  through  all  the  hands  necefTai-y  for  giving  it 
all  its  ornamen'ts,  It  is  received,  when  dry,  by  the  lall 
workman,  who  fafiiiohs  its  bottom  with  a  chllTel.  It 
is  aftoniftiing  to  fee  with  what  dexterity  and  expedition 
the  workmen  convey  thefe  vafes  from  one  to  another. 
We  are  afTured,  that  a  piece  of  porcelain,  before  it  is 
finiflicd,  muft  pafs  through  the  hands  of  70  perfons.  y* 

Large  works  arc  executed  in  parts  which  are  faflilon- Large 
ed  feparately.  When  all  the  pltdes  are  finifiied,  and  ^^'^^^^i^*^' 
moft  dry,  they  are  pwt  together  and  cemented  with  pafte  ^^^^^ 
inade  of  the  fame  fubftance,  and  foftened  with  water,  cemented. 
Some  time  after,  the  feam.s  are  pollftied  with  a  knife, 
both  without  and  within  ;  and  when  the  vefTel  is  cdver- 
ed  with  varnifti,  it  entirely  conceals  them,  fo  that  the 
leaft  tra<*e  of  them  is  not  to  be  feen.  It  Is  in  this  man- 
ner that  fpouts,  handles,  rings,  and  other  parts  of  the 
fame  nature,  are  added.  This  is  the  cafe,  particularly 
in  thofe  pieces  which  are  fafliioned  upon  moulds  or 
modelled  with  the  hands,  fuch  as  emholTed  works,  gro- 
tefque  Images,  idols,  figures  of  trees  or  animals,  and 
bufts,  which  the  Europeans  order.  All  thefe  are  form- 
ed of  four  or  five  pieces  joined  together,  which  are  af- 
terwards brought  to  perfeftion  with  inftruments  proper 
for  carving,  polifhing,  and  finifhing,  the  difterent  traces 
which  the  mould  has  left  imperfeft.  With  regard  to 
thofe  flowers  and  ornaments  which  are  not  in  relief, 
they  are  either  engraven  or  imprinted  witli  a  ftamp. 
Ornaments  in  relief,  prepared  fep-arately,  are  alfo  added 
to  pieces  of  porcelain,  almoft  in  the  fame  manner  as  lace 
is  put  upon  a  coat.  x-^ 

A  fter  a  piece  of  porcelain  has  been  properly  fafhion- Their  rtiatt? 
ed,  it  then  pafTes  into  the  hands  of  the  painters.  Thefe  "^5  ^''f 
hoa-pei,  or  painters  in  porcelain,  are  equally  indigent  aSp^^"gj"^j. 
the  other  workmen;  they  follow  no  ceitalnvplan  in  their  * 
art,  nor  are  they  acquainted  with  any  of  the  rules  of 
drawing  ;  aU  their  knowledge  is  the  effeft  of  praftlce, 
affifte-d  by  a  whimfical  imagination.    Some  of  them, 
however,  fhow  no  Inconfiderable  fhare  of  tafte  In  paint- 
ing flowers,  animals,  and  landfcapes,  on  porcelain,  as 
well  as  upon  the  paper  of  fans,  and  the  filk  ufed  for  fill- 
ing up  the  fquafes  of  lanterns.  The  labour  of  painting, 
3  C  2  in 


'■!",ie!""'t 


FOR 


Porcelain. 


C 


14 

Audof  n-,a 
ktng  it  ap- 


lotl. 


in'  the  manufaftories  of  which  we  have  fpokcB,  is  di- 
vided among  a  great  number  of  hands.  The  bufinefs 
of  one  is  entirely  confined  to  tracing  out  the  firft  co- 
loured circle,  which  ornaments  the  brims  of  the  vefTel ; 
another  defigns  the  flowers,  and  a  third  paints  them ; 
one  dehneates  waters  and  mountains,  and  another  birds 
and  other  animals  :  human  figures  are  generally  the 
worft  executed. 

The  tfou-you,  which  is  a  kind  of  oil  procured  from 
pftar  cove-  white  flint,  has  the  peculiar  property  of  making  thofe 
rc:d  with  pieces  of  porcelain  upon  which  it  is  laid  appear  to  be 
veins.        covered  with  an  infiuitude  of  veins  in  eveiy  direction  ; 

at  a  diftance  one  would  take  them  for  cracked  vafes,  the 
fragments  of  which  have  not  been  'difplaced.  The  co- 
lour communicated  by  this  oil  is  a  white,  fomewhat  in- 
clining to  that  of  afhes.  If  it  be  laid  upon  porcelain, 
entirely  of  an  azure  blue,  it  will  appear  in  the  fame 
manner  to  be  variegated  with  beautiful  veins.  This 
15  kind  of  porcelain  is  called  tfoui-k't. 
A  fingular  Chinefe  make  vafes  alfo  ornamented  with  a  kind 

■wh^ch  they  °^  fr^^t-work,  perforated  in  fuch  a  manner  as  to  refemble 
have  now  very  fine  lace.  In  the  middle  is  placed  a  cup  proper 
for  holding  any  liquid  ;  and  this  cup  makes  only  one 
body  with  the  former,  which  appears  like  lace  wrapped 
round  it.  The  Chinefe  workmen  had  formerly  the  fe- 
cret  of  making  a  fl;ill  more  Angular  kind  of  porcelain  : 
they  painted  upon  the  fides  of  the  veflel  fifhes,  infefts, 
and  other  animal?,  which  could  not  be  perceived  until 
it  was  filled  with  water.  This  fecret  is  in  a  great  mea- 
fure  lofl; :  the  following  part  of  the  procefs  is,  however, 
preferved.  The  porcelain,  which  the  workman  intends 
to  paint  in  this  manner,  _mufl:  be  extremely  thin  and  de- 
licate. When  it  is  dry,  the  colour  is  laid  on  pretty 
thick,  not  on  the  outfide,  as  is  generally  done,  but  on 
the  infide.  The  figures  painted  upon  it,  for  the  moft 
part,  are  fiflies,  as  being  more  analogous  to  the  water 
with  which  the  veflel  is  filled.  When  the  colour  is 
thoroughly  dry,  it  is  coated  over  with  a  kind  of  fize, 
made  from  porcelain-earth  ;  fo  that  the  azure  is  entire- 
ly inclofed  between  two  lamina;  of  earth.  When'the  fize 
becomes  dry,  the  workman  pours  fome  oil  into  the  vef- 
fel,  and  afterwards  puts  it  upon  a  mould  and  applies  it 
to  the  lath.  As  this  piece  of  porcelain  has  received 
its  confifl;ence  and  body  within,  it  is  made  as  thin  on 
the  outfide  as  pofllible,  without  penetrating  to  the  co- 
lour; its  exterior  furface  is  then  dipped  in  oil,  and  when 
dry  it  is  baked  in  a  common  furnace.  The  art  of  ma- 
king thefe  vafes  requires  the  mofl;  delicate  care,  and  a 
dexterity  which  the  Chinefe  perhaps  do  not  at  prefent 
polfcfs.  They  have,  however,  from  time  to  time  mad^ 
fevenil  attempts  to  revive  the  fecret  of  this  magic  paint- 
ing, but  their  fuccefs  has  been,  very  imperfeft.  This 
kind,  of  porcelain  is  known  by  the  name  of  kla-tjing-, 
"  prefled  azure." 

After  the  porcelain  has  received  its  proper  form,  its 
colours,  and  all  the  intended  ornaments,  it  is  tranfported 
from  the  manufaftory  to  the  furnace,  which  is  fituated 
foraetimes  at  the  other  end  of  King-te-tching.  In  a 
kind  of  portico,  whicU  is  erefted  before  it,  may  be  feen 
heaps  of  boxes  and  cafes  made  of  earth,  for  the  purpofe 
of  inclofing  the  porcelain.  £ach  piece,  however  incon- 
fiderable  it  may  be,  has  its  cafe;  and  the  Chinefe  work- 
man, by  this  procedure,  imitates  nature,  which,  in  order 
to  bring  the  fruits  of  the  earth  to  proper  maturity, 
clothes  them  in  a  covering,  to  defend  1;jiem  from  the 
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exceflive  heat  of  the  fun  during  the  day,  and  from  the  Poreelaa 
feverity  of  the  cold  during  the  niglit.  • 

In  the  bottom  of  thefe  boxes  is  put  a  layer  of  fine 
fand,  which  is  covered  over  with  powder  of  the  kao-lin, 
to  prevent  the  fand  from  adhering  too  clofely  to  the 
bottom  of  the  veflel.  The  piece  of  porc'elain  is  then 
placed  upon  this  bed  of  fand,  and  prelfed  gently  down, 
in  order  that  the  fand  may  take-  the  form  of  t!ie  bot- 
tom of  the  veflel,  which  docs  not  touch  the  fides  of  its 
cafe  :  the  cafe  has  no  cover.  A  fecond,  prepared  in 
tlie  fame  manner,  and  containing  its  veflel,  is  fitted  into 
the  firfl;,  fo  that  it  entirely  fliuts  it,  withi-»'t  touching 
the;  porcelain  which  is  below ;  and  thus  the  furnace  is 
filled  with  piles  of  cafes,  which  defend  the  pieces  they 
contain  from  the  too  direft  adion  of  .the  lire. 

With  regard  to  fmall  pieces  of  porcelain,  fuch  as 
tea-cups,  they  are  inclofed  in  common  cafes  about  four 
inches  in  height.  Each  piece  is  placed  upon  a  faucer 
of  earth  about  twice  as  thick  as  a  crown-piece,  and 
equal  in  breadth  to  its  bottom.  Thefe  fmall  bafes  are 
alfo  fprinkled  over  with  the  dull  of  the  kao-lin.  W!ien 
the  cafes  are  large,  the  porcelain-  is  not  placed  in  the 
middle,  becaufe  it  would  be  too  far  removed  from  the 
fides,  and  confequently  from  the  aclion  of  the  fire. 

Thefe  piles  of  cafes  are  put  into  the  furnace,  and 
placed  upon  a  bed  of  coarfe  fand,  half  a  foot  in  thick- 
nefs  ;  thofe  which  occupy  the  middle  fpace  are  at  leail 
feven  feet  high.  The  two  boxes  which  are  at  the  bot- 
tom of  each  pile  remain  empty,  becaufe  the  fire  afts 
too  feebly  upon  them,  and  becaufe  they  are  partly  co- 
vered by  the  fand.  For  the  fame  reafon,  the  cafe  pla- 
ced at  the  top  of  each  pile  is  alfo  fuffered  to  be  em.pty. 
The  piles  which  contain  the  fineft  porcelain  are  placed 
in  the  middle  part  of  the  furnace  ;  the  coarfell  are  put 
at  its  farther  extremity ;  and  thofe  pieces  which  have 
the  mofl  body  and  the  ftrongefl;  colouring  are  near  its 
mouth. 

Thefe  different  piles  are,  placed  very  clofely  in  the 
furnace  ;  they  fupport  each  other  mutually  by  pieces 
of  earth,  which  bind  them  at  the  top,  bottom,  and 
middle ;  but  in  fuch  a  manner  that  a  free  paflage  is  left 
for  the  flame  to  infinuate  itfelf  everywhere  around 
them. 

Before  each  of  thefe  furnaces  for  baking  porcelain  ^^l"""^ 
there  is  a  long  porch,  which  conveys  air,  and  fupplies^^"'^ 
in  certain  refpefts  the  place  of  a  bellows.  It  ferves  for 
the  fame  purpofes  as  the  arch  of  a  glafshoufe.  "  Thefe 
furnaces  (fays  Father  d'Entrecolks),  which  were  for- 
merly  only  fix  feet  in  height  and  the  fame  in  length* 
are  conftrufted  now  upon  a  much  larger  plan  :  at  pre- 
fent they  are  two  fathoms  in  height,  aixl  almofl;  four  in 
breadth ;  and  the  fides  and  roof  are  fo  thick,  that  one 
may  lay  the  hand  upon  them  without  being  incommo- 
ded by  the  heat.  The  dome  or  roof  is  ftiaped  hke  a. 
funnel,  and  has  a  large  aperture  at  the  top,  through 
M'hich  clouds  of  flame  and  fmoke  inceflantly  ifl'ue.  Be- 
fides  this  principal  aperture,  there  are  five  others  fmal- 
ler,  which  are  covered  with  broken  pots,  but  in  fuch  a 
manner  that  the  workman  can  increafe  or  diminifli  the 
heat  according  as,  it  may  be,  found  mofl;  convenient  t 
through  thefe  alfo  be  is  enabled  to  difcover  when  the 
porcelain  is  fuf&ciently  baked.  Having  uncovered  that 
hole  which  is  neareft  the  principal  aperture,  he  takes  a 
pair  of  pincers,  and  opens  one  of  the  cafes  :  if  he  ob» 
fervea  a  bright  fire  in  the  furnace,  if  all  the  cafes  he 
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red-hot,  and  if  the  colours  of  the  porcelain  appear  with 
full  luftre,  he  judges  that  it  is  in  a  proper  ftate  ;  he 
tthen  difcontinues  the  fire,  and  entirely  clofes  up  the 
mouth  of  the  furnace  for  fome  time.  In  the  bottem  of 
the  furnace  there  is  a  deep  hearth  about  two  feet  in 
breadth,  over  which  a  plank  is  laid,  in  order  that  the 
workman  may  enter  to  arrange  the  porcelain.  When 
the  fire  is  kindled  on  this  hearth,  the  mouth  of  the  fur- 
nace is  lmmedi:itcly  clofed  up,  and  an  aperture  is  left 
only  fufficient  for  the  admlffion  of  faggots  about  a  foot 
in  length,  but  vei-y  narrow.  The  furnace  is  firil  heated 
for  a  day  and  night  ;  after  which  two  m.en  keep  conti- 
nually throwing  wood  into  it,  and  relieve  each  other 
by  turns  :  180  loads  are  generally  confumed  for  one 
baking.  As  the  porcelain  is  burning  hot,  the  work- 
man employs  for  the  purpofe  of  taking  it  out  long 
fcarfs  or  pieces  of  cloth,  which  are  fufpended  from  his 
neck." 

llie  Chinefe  divide  their  porcelain  into  feveral  clalfes, 
according  to  its  different  degrees  of  finenefs  and  beauty. 
The  whole  of  the  firlt  is  referved  for  the  emperor. 
None  of  thefe  works  ever  come  into  the  hands  of  the 
public,  unlefs  they  have  blemiflies  or  imperfections  which 
render  them  unworthy  of  being  prefented  to  the  fove- 
reign.  It  is  much  to  be  doubted  whether  any  of  the 
largcft  and  finefb  porcelain'  of  China  has  ever  been 
brought  to  Europe  ;  the  mifiionaries  at  leaft  afTure  us 
that  none  of  that  kind  is  fold  at  Canton.  The  Chinefe 
fct  fome  value  upon  the  Drefden  porcelain,  and  ftill 
more  upon  that  which  comes  from  the  manufactories  of 
France. 

The  illuftrious  Reaumur  firil  attended  to  the  manu- 
fadture  of  porcelain  as  a  fcience,  and  communicated  his 
refearches  in  two  memoirs  before  the  Academy  of  Sci- 
ences in  1727  and  1729.  He  did  not  fatisfy  himfelf 
with  confidering  the  external  appearance,  the  painting 
and  gilding,  which  are  only  ornaments  not  effential  to 
the  porcelain,  but  he  endeavoured  to  examine  it  inteiv 
nally  ;  and  having  broken  pieces  of  the  Japanefe,  Sax- 
on, and  French  porcelains,  he  examined  the  difference 
of  their  grains  (which  name  is  given  to  their  internal 
ftruCture).  The  grain  of  the  Japanefe  porcelain  ap- 
peared to  him  to  be  fine,  clofe,  compadf,  moderately 
fmooth,  and  fomewhat  fhining.  The  grain  of  the  Sax- 
on porcelain  was  found  to  be  ftill  more  compaft,  not 
granulous,  foiooth,  fhining  like  enamel.  Laftly,  the 
porcelain  of  St  Cloud  had  a  grain  much  lefs  clofe  and 
fine  than  that  of  Japan  ;  not,  or  but  little,  fhining ; 
and  refembling  the  grain  of  fugar* 

From  thefe  firft  obfervations  Mr  Reaumur  perceived 
that  porcelains  differed  confiderably.  That  he  might 
examine  them  further,  he^^pofed  them  to  a  violent 
heat.  More  effential  differences  than  thofe  of  the^grain 
appeared  upon  this  trial ;  for  the  Japanefe  porcelain 
was  unalterable  by  the  fire,  and  all  the  European  were 
melted. 

This  effential  difference  betwixt  the  Japanefe  and 
European  porcelains  fuggefted  to  Mr  Reaumur  a  very 
ingenious  thought,  and  in  many  refpedts  true,  concern- 
ing the  nature  of  porcelain  in  general.  As  all  porce- 
lains fomewhat  refemble  glafs  in  confiftence  and  tranf- 
parency,  though  they  are  lefs  compaft  and  mucli  lefs 
tral^fparent,  Mr  Reaumur  confidered  them  as  femivitrifi- 
cations.  But  every  fubffance  may  appear,  ^nd  may  ac- 
tually be,  in  a  feniivitrified  ftate  in  two  ways;  for,  firft, 


it  may  be  cntii'ely  compofed  of  vitrifiahle  or  fufible  Poi'ccMsS 
matters  ;  and  in  this  cafe,  by  expofing  it  to  the  aftion  '  "  ^ 
of  fire,  it  will  be  aClually  melted  or  viti-ified,  if  the  heat 
be  fufliclently  ftrong  and  long  continued.  But  as  this 
change  is  not  made  inftantly,  efpecially  when  the  heat 
is  not  very  violent ;  and  as  it  paffes  through  different 
ftages  or  degrees,  which  may  be  more  eafily  obferved  as 
the  heat  is  better  managed  :  hence,  by  ftopping  in  pro- 
per time  the  application  of  heat  to  porcelain  made  irt 
this  manner,  we  may  obtain  it  in  an  intermediate  ftate 
betwixt  thofe  of  crude  earths  and  of  completely  vitri- 
fied fubftances,  and  alfo  poffeffed  of  the  femitranfparen- 
cy  and  of  the  other  fenfible  qualities  of  porcelain.  We 
know  alfo,  that  if  fuch  porcelain  be  expofed  to  a  ftrong- 
er  degree  of  heat,  it  will  then  be  completely  fufed  and 
entirely  vitrified.  But  the  European  porcelains  tried 
by  Mr  Reaumin-  had  this  fufibility ;  from  which  he 
concluded,  that  their  compofition  is  founded  upon  the 
above-mentioned  priix;iple» 

In  the  fecond  place,  a  paf^e  of  porcelain  may  be  com- 
pofed of  ftifible  and  vitrifiable  matter,  mixed  with  a 
certain  proportion  of  another  matter  which  is  abfolute- 
ly  unfufible  in  the  fires  of  our  furnaces. '  We  may  ea- 
fily perceive,  that  if  fuch  a  inixture  be  expofed  to  a 
heat  f  ufiicient  to  melt  entirely  the  vitrifiable  ingredient, 
that  this  matter  will  aftually  melt :  but  as  it  is  inter- 
mixed with  another  matter  w^iich  does  not  melt,  and 
which-  confequently  preferves  its  confiftency  and  opa-* 
city,  the  whole  muft  form  a  compound  partly  opaque 
and  partly  tranfparent,  or  rather  a  femitranfparent  mafs  ; 
that  is,  a  feniivitrified  fubftance  or  porcelain,  but  of  a 
kind  very  different  from  the  former ;  for  as  the  fufi- 
ble part  of  this  latter  has  prodsced  all  its  effe£t,  and 
as  it  has  been  as  much  fufed  as  it  can  be  during  the 
baking  of  the  porcelain,  the  compound  may  be  expofed 
a  fecond  time  to  a  more  violent  fire,  without  approach- 
ing nearer  to  a  complete  vitrification,  or  without  de- 
parting from  its  ftate  of  porcelain.  But  as  oriental 
porcelain  has  precifely  thefe  appearances  and  properties, 
Mr  Reaumur  concludes  with  reafon,  that  it  is  compofed 
upon  this,  principle;  and  he  afterwards  confirmed  hi&- 
opinion  by  undeniable  fafts. 

Mr  Reaumur  examined  the  pe-tun-tfe  and  kao-hn  of 
the  Chinefe,  and  having  expofed  them  feparately  to  a. 
violent  fire,  he  difcovered  that  the  pe-tun-tfe  had  fufed 
without  addition,  and  that  the  kao-lin  had  given  no 
fign  of  fufibility.  He  afterwai-ds  mixed  thefe  matters, 
and  formed  cakes  of  them,  which  by  baking  were  con- 
verted into  porcelain  fimilar  to  that  of  China.  Mr 
Reaumur  eaiily  found,  that  tlie  pe-tun-tfe  of  the  Chi- 
nefe was  a  hard  ftone  of  the  kind  called  vitrifiahlc,  but 
much  more  fufible  than  any  of  thofe  which  were  known 
in  Europe  ;  and  that  the  kao-lin  was  a  talky  matter, 
reduced  to  a  very  fine  powder.  From  that  time  he 
hoped  to  mak.e  a  porcelain  of  the  fame  kind  as  the  Chi- 
nefe with,  materials  found  in  France.  Whether  he  could 
not  find  any  materials  equal  to  thofe  of  China,  particu- 
larly that  material  analogous  to  the  pe-rtun-tfeVof  the 
Chinefe,  or  becaufe  other  occupations  prevented  the  con- 
tinuance of  his,  refearches,  we  do  not  know ;  but  we 
find,  from  his  fecond  memoir  upon  porcelain,  that  he 
-afterwards  attempted  to,  make  an  artificial  pe-tun-tfe, 
by  mixing  our  vitrifiable  ftones  with  falts  capable  of 
rendering  them  fufible,  or  even  by  fubftituting  for  it 
glafs  ready  formed,  and  by  adding  to  thefe  fuch  fub- 
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fftouidain  |tancc8  w&  he^ioioght  fniglrt  be  fubflitutcd  for  kaoJin. 

But  -Jie  probably  foimd  iic  could  not  execute  thefe  in- 
Who  con  tent! OAS'}  (or  ht  did  not  Tefume  tins  fubjeft  from  the 
verted  glafsyear  1739  to  t739,  when  ^le  gave  a  procefs  for  con- 
into  a  kind  •v.eTtiii^  cormmon^  gfeft  to  a  fiitgular  kind  of  porcelain, 
of  porce-  which  he  haS  given  his  name,  and  oSf  which  an  ac- 
count is  .given  under  ChemtsTrv.,  n'^  J91 — 594.  See 
■alfo  the  article  GLMs-Porcdmn. 

Although  Mr  Reaumur  has  furrriountod  rnany  dlffi- 
•cultics,  and  has  given  jull  notions  concerning  this  fub- 
jetl,  yet  he  has  been  iniftakcn,  or  rather  milled,  in  tAvo 
important  points.  His  firft  error  concerns  the  Saxon 
porcelain,  which  he  confounds  with  the  other  fufible 
porcelains  made  ia  Europe.  Formerly,  indeed,  a  por- 
celain might  be  made  in  Saxony,  compofed  eiitirely  of 
fufible  or  vitrifiable  materials,  the  vitriiication  of  which 
was  Tlopt  in  j)roper  time,  and  which  Mr  Reaumur  had 
examined.  But  now  we  are  rceitainly  informed,  that 
all  of  that  country  is  capable  of  .refilling  the  mod  vio- 
lent fires  without  fufion,  as  well  at  ieaft  as  thofe  of  Chi- 
na and  Japan.  Mr  ReaiTmur  might  have  been  niif- 
led  by  the  appearance  of  the  internal  texture  of  this 
porcelain.  For  when  a  piece  of  it  is  broken,  its  inter- 
nal furface  does  not  appear  granulous,  but  dompadt, 
uniform,  fmooth,  ftiinitig,  and  much  refembling  white 
enamel.  jBut  this  appearance,  fo  far  from  fhowing  that 
Saxon  porcelain  is  a  fufed  or  vitrified  fubftance,  proves 
that  it  is  not  entirely  compofed  of  fufible  matters.  AU 
who  liave  confidered  attentively  this  fubje6l  know,  that 
the  internal  furface  of  the  moft  fufible  porcelains  is  alfo 
tlie  Ieaft  denfe  and  kail  pompaft  ;  the  reafon  of  which 
is*  that  no  vitreous  matter  can  be  fmooth  and  denfe  in- 
ternally, unlefs  it  has  been  completely  fufed.  But  If 
the  denfity  and  fliining  appearance  of  the  intenial  fur- 
face of  the  Saxon  porcelain  were  only  the  effefts  of  tlie 
fnfion  of  a  vitreous  matter,  how  could  we  conceive  that 
veifel^  formed  x)f  that  matter  Ihould  have  fuftained  the 
iiecelfary  fufion  for  giving  this  denfity  and  ihining  ap- 
pearance, witliout  having  entirely  loft  their  ftiape  ?  The 
impoffibility  of  this  is  evident  to  any  perfons  who  have 
"fceen  converfant  in  thefe  matters  and  in  the  fufion  of 
glafs. 

This  quality  of  the  Saxon  poreelain  muft  therefore 
proceed  f  10m  another  caufe.  It  does  indeed  contain, 
as  every  porcelain  does,  particularly  thofe  of  China  and 
Japan,  a  fufible  fubftance,  which  has  been  even  com- 
pletely fufed  during  the  baking.  Its  denfity  alfo,  and 
■its  internal  luftre,  proceed  chiefly  from  this  fufed  mat- 
ter :  but  we  are  alfo  certain,  that  it  contains  a  large 
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•quantity  of  a  fubftance  abfolutely  unfufible,  from  which 
at  receives  its  admirable  whitenefs,  its  firmncfs  and  fo- 
lidity,  during  the  baking ;  in  a  word,  which  fupplies 
the  place  of  the  oriental  kao-llu,  and  which  has  the  pro- 
perty of  contracting  its  dimcnfions  confiderably  while 
it  >inCG»rpor!ate3  with  the  fufible  fubftance.  If  it  be  fub- 
^e6ked  to  the  moft  declfive  trial,  namely,  the  atlion  of  a 
Violent  fire,  capable  of  melting  evei7  porcelain  compo- 
Chm.I>i£i-  fed  of  fufible  matters  alone,  "  I  affirm  (fays  Mr  Mac- 
•quer),  after  many  experiments,  that  it  cannot  be  fufed, 
unlefs  by  a  fire  capable  alfo  of  melting  the  beft  Japa- 
-Hefe  porcelain."  The  Saxon  porcelain  is  tlierefore  noit 
to  be  confounded  with  diofe  which  are  vitreous  and  fu- 
mble ;  but  is  in  its  kl^id  as  excellent  as  that  of  Japan, 
«nd  perhaps  fuperior,  as  we  fhall  fee  \\'hen  we  enume- 
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rate  the  qualities  which  conftitutc  the  exce3ence  of  pw- 
celaln.  The  fubjedl  of  Mr  Reaumur's  fecond  error,  or  ""^ 
at  Ieaft  that  which  he  has  not  fufficiently  explained,  i«- 
the  kao-lin  of  China.  According  to  him,  this  matter 
is  a  fine  talky  powder,  from  the  mixture  of  which  with 
pe-tun-tfe  the  oriental  porcdain  is  formed.  Poffibly  a 
very  finely  ground  talky  fubftance  mixed  witli  pe-tun. 
tfe  might  form  a  porcelain  fimllar  t9  the  oriental ;  but 
perfons  acquainted  with  the  manufafture  of  any  porce- 
lain miift  perceive  the  impoffibility  of  forming  vefTels, 
unlefs  the  pafte  of  which  they  are  made  be  fo  duftlie 
and  tenaciou?  that  it  may  be  worked  upon  a  potter's 
lathe,  or  at  Ieaft  that  it  may  be  moulded.  But  talks^ 
or  any  kinds  of  floncs,  however  finely  ground,  cannot 
acquire  the  requlfite  tenacity,  which  clays  only,  of  aJi 
known  earthy  fubftances,  poflefs.  The  Chinefe  porce- 
lain veflels  evidently  appear  to  be  turned  upon  the  lathe, 
fince  they  retain  the  marks  of  it :  hence  they  muft 
have  been  formed  of  a  vtry  tenacious  pafte,  and  confe- 
quently  the  kao-lin  is  not  a  purely  talky  matter,  but  is 
mixed  with  clay  ;  or  clfe  the  pe-tun-tfe  and  kao-Hn  are 
not,  as  Mr  Reaumur  fuppofes,  the  only  ingredients  of 
which  Chinefe  porcelain  i*  formed,  but  a  fufficient  quan- 
tity of  forae  binding  matter,  unknown  to  Father  d'En- 
trecolles  and  Mr  Reaumur,  muft  be  alfo  added. 

Although,  llnce  Mr  Reaumur,  no  fcientific  perfon  Manufa 
has  written  concerning  porcelain,  many  have  attemptedries.  cl  p 
to  make  it.  Manufactories  have  been  eftabHfhed  In  ^-^"^^jl^^.J,^ 
moft  all  the  ftateaof  Europe,  fiefides  that  of  Saxony,  ^Qy^j-j^ 
which  has  been  long  eftabliftied,  porcelain  is  alfo  made 
at  Vienna,  at  Frankendal,  and  lately  in  the  neighbour- 
hood of  Berlin.  All  thefe  German  porcelains  are  fimi- 
lar  to  the  Saxon  ;  and  are  made  of  materials  of  the  fame 
kind,  although  they  differ  foraewhat  from  each  other. 
England  and  Italy  alfo  have  their  porcelains,  the  chief 
of  whicli  are  thofe  of  Chelfca  and  of  Naples.  M.  de  la 
Condamine,  in  his  laft  journey  into  Italy,  vifited  a  ma- 
nufacture of  porcelain  eftabliihtd  at  Florence  by  the 
marquis  de  la  Ginori,  then  governor  of  Leg;horn.  M. 
dc  la  Condamine  obftrved  partlcidarly  the  large  fize  of 
fome  pieces  of  this  porcelain*  He  fays  he  faw  ftatues 
and  groups  half  as  large  as  nature,  modelled  from  fome 
of  the  fineft  antiques.  The  furnaces  in  wWch  the  por- 
celain was  baked  were  conftruCtcd  with  n^uch  art,  and 
lined  with  bricks  made  of  the  pprcelain  materials.  The 
pafte  of  this  porcelain  is  veiy  beautiful ;  and  from  the 
grain  of  broken  pieces,  it  appears  to  have  all  the  quali- 
ties of  t)ie  beft  Chinefe  porcelain.  A  whiter  glazing 
would  be  defirable,  which  they  might  probably  attain, 
if  the  Mai-qui&  Ginori  was  not  determined  to  ufe  thofe 
materials  only  which  were  found  in  that  country. 

But  in  no  ftatc  of  EutJ^e  have  fuch  attempts  been 
made  to  difcover  pofcelain,  or  fo  many  raaniifafiiories 
of  it  been  eftablifhed,  as  in  France.  Before  even  Mr 
Reaumur  had  publiflied  on  this  fubjeft,  porcelain  was 
made  at  St  Cloud,  and  in  the  fuburb  of  St  Antoine  at 
Paris,  which  was  of  the  vitreous  and  fufible  kind,  but 
confiderably  beautiful.  Since  that  time,  confiderable 
manufactories  of  it  have  been  eftabliftied  at  Chantilly, 
at  Villerol,  and  at  Orleans ;  the  porcelains  of  which 
have  a  diftinguifhed  merit.  But  the  porcelain  produ- 
ced in  the  king's  manufacture  at  Sevres  holds  at  prc- 
fent  the  firft  rank  from  its  ftilning  white,  its  "beautiful 
glazing,  add  coloured  grounds;  \n  which  no  porcelain 
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•cektn.  has  ever  equalled  It.  The  magniacence  of  the  gilding, 
-yr-^  the  regularity  ani  elegance  of  its  forms,  furpa^*  every 

6  thinfr  of  the  kind.  . 
Guet.  Mr  Guertard  has  publiihed  an  account  of  his  dilco- 
■s  dif-  veries  on  thia  fubjeft,  in  the  Memoirs  of  the  Academy 
of  Sciences  for  the  year  1765.  The  kao  lin  which  he 
employed  was  a  white  argillaceous  eaitli,  filled  with  mi- 
ca, which  he  foxmd  in  the  neighbourhood  of  Alen^onj 
and  his  pe-tun-tfe  is  a  hard,  quartzofe,  grit  ftone,  found 
abundantly  In  the  fame  country,  with  which  the  Ih-eets 
of  Alengon  are  paved.  We  alfo  know  that  Mr  G«et- 
tard  had  begun  to  make  his  experiments  on  porcdam 
with  thefe  materials  in  the  year  175 1,  together  with 
the  then  Duke  of  Orleans,  to  whom  he  was  attaGhed. 
The  Count  de  Lauraguais,  of  the  Academy  of  Sciences, 
engaged  in  the  purfuit  of  porcelain  for  feveral  years 
with  imcommon  ardour  ♦id  conttancy.  He  fpared  no 
trouble  nor  expence  to  attain  his  purpofe,  which  was  to 
make  porcelain  equal  in  all  refpeds  to  that  of  China 
and  Japan.  He  (how^^d  fome  pieces  made  by  him  in  the 
year  1766  to  the  members  of  the  Academy  of  Scien- 
ees.  The  perfons  appointed  by  them  to  examine  it 
gave  their  opinion,  "  that  of  all  the  porcelains  made  in 
the  country,  that  of  the  Count  de  l.auraguais  moil  re- 
fembles  the  porcelain  of  China  and  Japan  in  foHdity, 
grain,  and  unfultbiiity."'  It  were  to  be  wiflitd  that  it 
poffeffed  equally  the  other  qualities  eflentlal  to  the  ex- 
cellence of  porcelain,  namely,  the  whitencfs  and  iullre 
obfervable  in  the  ancient  Japauefe  porcelain, 
that  We  fhall  now  (how  what  thofe  qualities  are  which 
per-  conilitute  the  perfeftion  of  porcelain.  We  mull  iirit 
luin  carefully  diftinguifh  the  qualities  which  only  contribute 
ills!"  the  beauty  and  external  appearance,  from  the  intrin- 
fic  and  effeatial  properties  iu  which  the  goodnefs  and' 
folidity  of  porcelain  confift.  All  perfons  who  have- 
made  experiments  in  this  way  have  foon  difcovered  the 
poflibility  of  m^aking-  compounds  veiy  whUe,  beautifully 
lemi-tranfparent,  and  covered  with  a  ftiining  glazing  ; 
but  which  cannot  be  worked  for  want  of  tenacity,  aie 
not  fufBciently  compaft,  are  effentially  fufible,  are  fiib- 
jeft  to  break  by  fudden  application  of  heat  and  cold  j 
and,  laitly,  the  glazing  of  which  cracks,  becomes  roiigh, 
and  confcqucutiy  lofes  its  luilre  by  ufe,  becaufe  it  is 
too  foft. 

On  the  other  fide,  we  fhjall  alfo  find  it  not  difficult 
to  compofe  very  tenacious  paltes  which  (hall  be  capable 
of  being  eafiiy  worked  and  well  baked ;  which  in  the 
baking  f-hall  acquire  tlte  dcfrrable  liardnef^s  and  denfity  ; 
which-  are  unfufiblc,  and  capable  of  fuilaluing  very  well 
the  fuddea  change  of  beat  and  cold ;  and,  in  a  word, 
which  lliali  have  all  tH.e  qualities  of  the  moft  excellent 
porcelain  excepting  whitenefs  and  beauty.  We  fliall 
foon  fee  that  the  materials  fit  for  the  compoiition  of 
foch  porcelains  may  b'e  found  ubundantly  in  every  coun- 
try. The  only  difficulty,  then,  in  this  inquiry  concern- 
ing porcelain,  is  to  unite  beauty  and  gooduefa  in  one 
compofitioTx;  and'  indeed  nature  feeius  to  be  very 
fparing  of  materials  fit  for  this  purpofe,  and  therefore 
perfect  porcelain  wiU  always  be  a  dear  and  valuable 
commodity. 

e-ware  Thofe  potteries  which  we  call  y/o/i^uw^rff  ai-e  not  of 
td  of  modern  Invention,  aud  have  all  the  eflential  qiialities  of 
elain.  the  beft.  Japanefe.  For  if  we  except  whitencfs,  on  which 
alone  the  femi-tranfparency  depends,  and  compare  all 
the  properties  of  Japanefe  porcelain  with  thofe  of  our 


ftone-ware,  no  differciice  can  be  found  betwixt  them.  Porctlaln. 
The  fame  gi-ain  appears  Internally  in  both  ;  the  fame  — 
found  is  produced  by  ftriking  them  when  propeHy  fuf. 
pended ;  die  fame  denfity,  the  fame  hardnefs  by  w  Inch 
they  Itrlke  fire  with  Iteel,  the  fame  faculty  of  fullainirg 
the  heat  of  boiling  liquors  without  breaking,  and  the 
iarae  unfufibllity  in  fire,  are  obfervable.  LalHy,  if  the 
earths  of  which  ftone-ware  is  made  were  free  from  hete- 
rogeneous colouring  mattersj  which  prevent  their  white- 
nefs and  femi-tranlparency  ;  If  veffels  were  carefully 
formed  ;  if  all  the  proper  attentions  were  given  ;  and  if 
thefe.  velfels  were  covered  over  with  a  fine  glazing — they 
would  be  as  perftft  porcelain  as  that  of  Japan.  The 
moft  perfeft  porcelain,  therefore,  is  nothing  elfe  than  a 
fine  white  ftone-ware. 

Earths  of  this  kind  are  probably  more  rare  in  Europe 
than  in  Japan  and  Ckina.    And  probably  alfo  the  want 
of  thefe  eartlis  was  tlie  caufe  that  ttie  firft  makers  of 
porcelain  In  this  countiy  confined  tliem.felves  to  an  ex- 
ternal imitation,'  by  employing  nothing  but  vitrifiable 
matters  with  fufible  falts  and;  a"fmall  quantity  of  white 
earth,  from  which  fufible  and  vitreous  porcelains  v/ere 
corapofed,  whigh  might  be  called  falfe  porcelains.  ButGenuire- 
things  are  much  changed  fince  thefe  firlt  attempts.  Be-porcelaia 
i^  des  the  difcoveries  of  the  Count  de  Lauraguais  and  of  jP^*^^ 
Mr  Guettard,  genuine  white  porcelains  have  been  made  trl^g^f'^^' 
a  long  time  ago  in  Gez  many,  efpecially  ia  Saxony  and  Europe, 
at  Frankendal. 

Thefe  porcelains  are  not  inferior  in  any  refpeft  to 
the  oriental ;  they  are  even  much  fuperior  in,  beauty 
and  whitenefs  to  tile  modern  oriental  porcelain,  whicll 
has  much  degenerated  in  thefe  re%efts  ;  they  feem  even 
to  excel  the  oriental  in  the  moll  viiluable  quality  of 
porcelain,,  namely,  the;  property  of  fuftiaining  the  fud- 
den. change  of  heat  and  cold.  We  cannot  judge  of  the 
quality  of  poicelain  by  a  flight  trial :  for  ft>  many  cir- 
ciunitances  concur  ta  make  a  piece  of  porcelain  capable 
or  incapable  of  fuifaining  the  ludden  application  of  heat 
and  of  cold,  that  if  at  the  fame  time  boiling  water  be 
poured  into  tw®  veffels,  one  of  which  is  good  porcelain 
and  the  other  bad,  the  former  may  polTibly  break  and 
the  latter  remain  entire.  The  only  true  method  of  dif- 
covering  good  porcelain  In  this  rcfped:  is,  to  examine 
feveral  pieces  of  it  which  are  daily  ufed  ;  for  initance, 
a  fet  of  coffee-cups.  But  it  has  been  obferved,  that  iu 
many  fuch  pieces  of  oriental  porcelain,  which  have  been 
long  and  daily  ufed,  cracks  In  the  direflion  of  their 
height  may  be  always  perceived,  which  are  never  feen  m 
the  gGiod  European  porcelains. 

Eveiy  one  talks  of  porcelain,  and  yet  few  are  con-^'^cellency 
noiifeurs  of  It.  None  can  be  con'flderdd'as  fuch  but  thofe*.^^'^^ 
who  have  long  made  it  an  objea  of  their  inquiries,  "^"^'p^g'^ 
That  the  ancient  Japanefe  porcelain  Is  the  moil  perfeft  lain, 
it,  a  general  opinion.  This  porcelain  is  indeed  verv  beau- 
tiful, and  wc  mull  alfo  acknowledge  that  its  quality  Is 
excellent.    It  has  been  our  model,  and  has  long  been 
the  objedl  of  our  admiration  and  emulation,;  but  which 
we  have  been  never  able  to  equal,  and  which  many  per- 
fons believe  never  can  be  equalled.    Some  perform  even 
decry  the  Saxon  porcelain  for  a  quality  which  really 
gives  it  a  fuperiority  to  tlie  Japanefe,  namely,  the 
greater  finoothnefs,  luitrc,  and  lefs  granulous  appearance 
of  its  internal  furface  than  the  oriental.    T  he  refem- 
blance  of  this  furface  to  thr^t  of  glafs  has  evidently  fuci-- 
gcflcd  this  notion  ;  and  it  would  be  well  founded  if  the 
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denlity  and  lullrc  of  this  porcelain  proceeded  only  from 
a  fufible  and  vitreous  quality  ;  but  as  they  do  not,  and 
as  this  porcelain  is  as  fixed  and  as  unfufible  as  the  Ja- 
panefe,  its  denfity,  fo  far  from  being  a  faulty  is  a  valu- 
able quality  :  for  we  mull  allow,  that  of  porcelains  equal 
in  other  rcipedts,  thofe  are  bell  which  are  moft  firm  and 
compaft.  Hence  the  interior  fubllance  of  the  Japanefe 
.porcelain  is  f  fteemed  for  its  greater  denfity,  compa£lnefs, 
and  luftre,  than  our  vitreous  land  or  fritt  porcelains ; 
becaufe  thefe  qualities  indicate  greater  cohefion,  and 
more  intimate  incorporation  of  its  parts.  For  the  fame 
reafon  alfo  the  fuperlor  denfity  of  the  Saxon  porcelain 
ought  to  give  it  the  preference  to  the  Japanefe.  Be- 
fides,  nothing  would  be  eafier  than  to  give  the  Saxon 
porcelain  the  granulous  texture  of  the  Japanefe,  by 
mixing  vvith  the  pafte  a  certain  quantity  of  fand.  But 
the  perfons  who  perfecled  that  manufacSture  were  cer- 
tainly feniible  that  fuch  a  conformity  to  the  Japanefe 
porcelain  would  lelfen  the  merit  of  theirs.:  for  we  know, 
that  in  general  porcelaiixs  are  better  in  proportion  as 
they  contain  a  larger  proportion  of  clay  or  earth,  and 
lefs  of  fand,  flints,  or  other  matters  of  that  kind. 

What  we  have  faid  concerning  porcelain  in  general, 
and  the  principal  kinds  of  it,  feems  fufficient  to  give 
]uft  notions  of  it,  if  not  to  perfons  who  without  confi- 
dering  the  fubjecl  are  determined  to  prefer  the  rmi&. 
ancient,  to  thofe,  at  leall,  who  have  made  experiments 
on  this  fubjeft,  or  who,  having  a  fufficient  knowledge 
,of  chemiilry,  are  capable  of  ftudying  and  examining  it 
thoroughly.  .We  fliall  finifh  this  article  by  giving  a 
ihort  defcription  of  the  method  of  manufafturing  por- 
celain as  praClifed  in  Europe. 

The  bafvs  of  th«  poicelains  wliich  we  have  calledyw- 
/ili/e,  .vitreous,  or  f<.iife  porcelains,  is  called  by  artifts  a 
fr'itt ;  which  is  nothing  elfe  than  a  mixture  of  fand  or 
of  powdered  flints,  with  falts  capable  of  difpofing  them 
to  fufion,  and  of  giving  them  a  great  whitenefs  by 
means  of  a  fufiicient  heat.  This  fritt  is  to  be  then  mixed 
with  as  much,  and  no  more,  of  a  white  tenacious  earth 
of  an  argillaceous  or  mnrly  nature,  than  is  fufficient  to 
make  it  capable  of  being  worked  upon  the  wheel.  The 
whole  mixture  is  to  be  well  ground  together  in  a  mill, 
and  made  into  a  pafte,  which  is  to  be  formed,  either 
upon  the  wheel  or  in  moulds,  into  pieces  of  fuch  forms 
as  are  required. 

Each  of  thefe  pieces,  when  diy,  is  to  be  put  into  a 
cafe  made  of  earthen  ware  (a)  ;  which  cafes  are  to  be 
ranged  in  piles  one  upon  another,  in  a  furnace  or  kiln, 
•which  is  to  be  filled  with  thefe  to  the  roof.  The  fur- 
naces are  chambers  or  cavities  of  various  forms  and 
■fizes  ;  and  are  fo  difpofed,  that  their  fire-place  is  placed 
en  the  outfide  oppoiite  to  one  or  more  openings,  which 
communicate  within  the  furnace.  The  flame  of  the  fuel 
is  drawn  within  the  furnace,  the  air  of  which  rarefying, 
determines  a  current  of  air  from  without  inwards,  as  in 
all  furnaces.  At  firft  a  very  little  fire  is  made,  that  the 
furnace  may  be  heated  gradually,  and  is  to  be  increafed 
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more  and  mdre  till  the  porcelain  is  baked,  that  is,  tiH  Pcrcel 
it  has  acquired  its  proper  hardnefs  and  tranfparency  ;  — nr" 
which  is  known  by  taking  out  of  the  furnace  froih  time 
to  time,  and  examining,  fmall  pieces  of  porcelain,  placed 
for  that  puqiofe  in  cafes  which  have  lateral  openings. 
When  thefe  pieces  fliow  that  the  porcelain  is  fufficiently 
baked,  the  firft  is  no  longer  to  be  fupplied  with  fuel, 
the  furnjce  is  to  be  cooled,  and  the  porcelahi  taken  out, 
which  in  this  Hate  refembles  white  marble  not  having  a 
fhining  furface,  which  is  afterwards  to  be  given  by  co- 
vering them  with  a  vitreous  compofition  called  the 
glazing.  _  ,  '  *    .  3a 

The  porcelain  when  baked  and  nct  glazed  13  called Porcelaij 
hifcutt,  which  is  more  or  lefs  beautiful  according  to  the  Sculpture 
nature  of  the  porcelain.  The  manufafture  of  Sevres 
excels  all  others  in  this  refpeft,  and  it  is  therefore  the. 
only  one  which  can  pioduce  veiy  fine  pieces  of  fculpture  ; 
that  is,  in  which  all  the  finencfs  of  the  workmanihip  is 
prcferved,  and  which  are  preferable  in  fmoothnefs  and 
whitenefs  to  the  fineil  marble  of  Italv. 

As  no  piece  of  fculpture  of  this  kind  can  preferve  all 
the  delicacy  of  its  workmanfnip  when  covered  with  a 
glazing,  and  as  fculptors  avoid  polifhing  their  marble 
figures,  becaufe  the  luftre  of  the  pofifh  is  difadvantageous ; 
therefore,  in  the  manufaftures  of  Sevres,  all  figures  or 
little  ftatues,  and  even  fomt.  ornamental  vafes,  are  left  in 
the  flate  of  bifcuit.  The  other  pieces  of  porcelain  are 
to  be  glazed  in  the  following  manner. 

A  glafs  is  firll  to  be  compofed  fuited  to  the  nature  Mchod 
of  the  porcelain  to  which  it  is  to  be  applied;  for  every  s'^zing  < 
glafs  is  not  fit  for  this  purpofe.    We  frequently  findp^^'^J^"^ 
that  a  glafs  which  makes  a  fine  glazing  for  one  porce- 
lain fhall  make  a  very  bad  glazing  for  another  por- 
celain ;  fiiall  crack  in  many  places,  fliall  have  no  luftre, 
or  fliall  contain  bubbles.    The  glazing,  then,  muft  be 
appropriated  to  each  porcelain,  that  is,  to  the  hardnefs 
and  denfity  of  the  ware,  and  to  the  ingiedients  of  its 
compofition.  Sec. 

Thefe  glazings  are  prepared  hy  previouily  fufing  to- 
gether all  the  fubftances  of  which  they  confift,  fo  as  to 
form  vitreous  mafles.  Thefe  mafles  are  to  be  ground 
very  finely  in  a  mill.  This  vitreous  powder  is  to  be 
mixed  with  a  fufficient  quantity  of  water,  or  other  pro- 
per liquor,  fo  that  the  mixture  fliall  have  the  confiftence 
of  cream  of  milk.  The  pieces  of  porcelain  are  to  be 
covered  with  a  thin  ftratum  of  this  matter ;  and  when 
very  dry,  they  are  to  be  again  put  into  the  furnace  in 
the  fame  manner  as  before  for  the  forming  of  the  bifcuit, 
and  to  be  continued  there  till  the  glazing  be  well  fufed. 
The  ncceflary  degree  of  fire  for  fufing  the  glazing  is 
much  lefs  than  that  for  baking  the  pafte. 

The  pieces  of  poi-celain  which  are  intended  to  remain 
white  are  now  finiflied  ;  but  thofe  which  are  to  be 
painted  and  gilded  muft  undergo  further  operations. 
The  colours  to  be  applied  are  the  fame  as  thofe  ufed 
for  enamel  painting.  They  all  confift  of  metalhc  calces 
bruifeci  and  incorporated  with  a  very  fufible  glafs.  Cro- 


(a)  The  cafes  are  called  by  Enghfli  potters  figgars.  They  ai^e  generally  formed  of  coarfer  clays,  but  which 
mull  be  alfo  capable  of  fuftaining  the  heat  required  without  fufion.  By  means  of  thefe  cafes  the  contained  por- 
celain is  prcferved  from  the  fmoke  of  the  burning  fuel.  The  whitenefs  of  the  porcelain  depends  much 
their  coinpattuefs  of  texture,  by  which  the  fmoke  is  excluded,  and  on  the  purity  of  the  clay  of  which 
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(*US  of  iVon  furnillies  a  red  colour;  gold*  precipitated 
by  tin  makes  the. purple  and  violet ;  copper  calcined  by 
tfcids  and  precipitated  by  an  alkali  gives  a  fine  gr^en ; 
4affre  makes  the  blue  ;  earths  flightly  ferruginous  pro- 
duce a  yellow ;  and,  laftly,  brown  and  black  colours  are 
produced  by  calcined  iron,  together  with  a  deep  blue  of 
alaffre.  Thefe  colours  being  ground  with  gum-water, 
or  with  oil  of  fpike,  are  to  be  employed  for  the  paint- 
ing of  the  porcelain  with  defigns  of  flowers  and  other 
figures.^  For  gilding,  a  powder  or  calx  of  gold  is  to 
be  applied  in  the  fame  manner  as  the  coloured  enamels. 
The  painted  and  gilded  porcelains  are  to  be  then  expo- 
fed  to  a  fire  capable  of  fufing  the  glafs,  with  which  the 
metallic  colours  are  mixed.  Thus  the  colours  are  made 
to  adhere,  and  at  the  fame  time  acquire  a  glofs  equal  to 
that  of  the  glazing.  The  gold  alone  has  not  then  a 
fining  appearance,  which  muft  be  afterwards  given  to 
it  by  burnifhing  with  a  blood-ftone. 

The  operations  for  the  unfufible  porcelains,  and  alfo 
for  fuch  as  are  of  the  nature  of  ftone-ware,  are  fome- 
what  more  fimple.  The  fands  and  ftones  which  enter  into 
their  compofition  are  to  be  ground  in  a  mill :  the  earths 
6r  clays  are  to  be  waflied  :  the  materials  are  to  be  well 
mixed,  and  formed  into  a  pafte  :  the  pieces  are  firft 
rudely  formed  upon  a  potter's  wheel ;  and  when  dry, 
or  half  dry,  they  are  turned  again  upon  the  wheel,  and 
their  form  is  made  more  perfeft  :  they  are  then  placed 
in  the  furnace ;  not  to  bake  them,  but  only  to  apply  a 
fufficient  heat  to  give  them  fuch  a  folidity  that  they 
may  be  handled  without  breaking,  and  may  receive  the 
glazing.  As  the  pieces  of  porcelain  after  this  fiight 
heat  are  very  dry,  they  imbibe  water  readily.  T^is 
difpofition  affifts  ,the  application  of  the  glazing.  The 
vitrifiable  or  vitrified  matter  of  this  glazing,  which  has 
been  previoufly  ground  in  a  mill,  is  to  be  mixed  with 
fuch  a  quantity  of  water,  that  the  liquor  fhall  have  the 
confiftence  of  milk.  The  pieces  of  porcelain  are  haftily 
dipt  in  this  liquor,  the  water  of  which  they  Imbibe, 
and  thus  on  their  furface  is  left  an  uniform  covering  of 
.  the  glazing  materials.  This  covering,  which  ought  to 
be  very  thin,  will  foon  become  fo  diy,  that  it  cannot 
ftick  to  the  fingers  when  the  pieces  are  handled. 

The  pieces  of  this  porcelain  are  then  put  into  the 
furnace  to  be  perfedly  baked.  The  heat  is  to  be  rai- 
fed  to  fuch  a  height,  that  all  within  the  furnace  {hall 
be  white,  and  the  cafes  {hall  be  undi{lingui{hable  from 
the  flame.  When,  by  taking  out  fmall  pieces,  the  por- 
celain is  known  to  be  fuflliciently  baked,  the  fire  is  dif- 
continued,  and  the  furnace  cooled.  If  the  baking  has 
been  well  performed,  the  pieces  of  porcelain  will  be 
found  by  this  fingle  operation  to  be  rendered  compaft, 
fonorous,  clofe-grained,  moderately  glofly,  and  covered 
externally  with  a  fine  glazing.  The  painting  and  gild- 
ing of  this  porcelain  are  to  be  executed  in  a  manner  fi- 
milar  to  that  already  defcribed. 

PoRCRLAiN-Shell,  a  fpecies  of  Cypr;ea. 
PORCH,  in  architefture,  a  kind  of  veftibule  fup- 
ported  by  columns ;  much  ufed  at  the  entrance  of  the 
ancient  temples,  halls,  churches,  &c. 

A  porch,  in  the  ancient  architefture,  was  a  veflibule, 
or  a  difpofition  of  infulated  columns  ufually  crowned 
with  a  pediment,  forming  a  covert  place  before  the 
principal  door  of  a  temple  or  court  of  juftice.  Such  is 
that  before  the  door  of  St  Paul's,  Covent-Garden,  the 
work  of  Inigo  Jones.  When  a  porch  had  four  columns 
Vol.  XV.  Part  I. 
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in  front,  it  was  called  a  tetrajlyh  ;  when  fix,  hexqflyk  j  Porcfc 
when  eight,  oaqfyle^  Sec.  \\ 

Porch,  in  Greek  °-toa,  a  public  portico  in  Athens 

adorned  with  the  piftures  of  Polygnotus  and  other  emi-   "  

nent  painters.  It  was  in  this  portico  that  Zeno  the 
philoiopher  taught ;  and  hence  his  followers  were  call- 
ed Stoics.    See  Stoics  and  Zeno. 

PORCUPINE,  in  zoology.    See  Hystrix. 

PokcupiNE-Man^  the  name  by  which  one  Edward 
Lambert,  who  had  a  difl:empered  flcin,  went  in  Lon- 
don. We  have  the  following  account  of  him  in  the 
Philofophical  Tranfaftions  for  1755,  by  Mr  Henry 
Baker,  F.  R.  S.  "  He  is  now  (fays  he)  40  years  of  age, 
and  it  is  24  years  fince  he  was  firft  {hown  to  the  focie- 
ty.  The  Ikin  of  this  man,  except  on  his  head  and  face, 
the  palnis  of  his  hnuds,  and  the  foles  of  his  feet,  is  co- 
vered with  excrcfcences  that  refemble  an  innumerable 
company  of  warts,  of  a  brown  colour  and  cylindrical  fi- 
gure ;  all  rifing  to  an  equal  height,  which  is  about  an 
inch,  and  growing  as  clofe  as  pofTible  to  each  other  at 
their  bafis  ;  but  fo  ftiff  and  elaftic  as  to  make  a  ruft. 
ling  noife  when  the  hand  is  drawn  ov£r  them.  Thefe 
excrefcences  are  annually  flied,  and  renewed  in  fome  of 
the  autumn  or  winter  months.  The  new  ones,  which 
are  of  a  paler  colour,  gradually  rife  up  from  beneath  as 
the  old  ones  fall  off;  and  at  this  rime  it  has  been  found 
necelfary  for  him  to  lofe  a  little  blood,  to  prevent  a  flight 
ficknefs  which  he  had  been  ufed  to  fuffer  before  this  pre- 
caution was  taken.  He  has  had  the  fmallpox,  and  he  has 
been  twice  falivated,  in  hopes  to  get  rid  of  this  difaoree- 
able  covering  ;  but  though  juft  when  the  pufliules  of  the 
fmallpox  had  fcaled  off,  and  immediately  after  his  fali- 
vations,  his  flcin  appeared  white  and  fmooth,  yet  the  ex- 
crefcences foon  returned  by  a  gradual  increafe,  and  his 
flcin  became  as  it  was  before.  His  heakh,  during  his 
whole  fife,  has  been  remarkably  good  :  but  there  is  one 
particular  of  this  cafe  more  extraordinary  than  all  the 
reft  }  this  man  has  had  fix  children,  and  all  of  them 
had  the  fame  rugged  covering  as  himfelf,  which  came 
on  like  his  own  about  nine  weeks  after  the  birth.  Of 
thefe  children  only  one  is  now  living,  a  pretty  boy,  who 
was  ftiown  with  his  father.  It  appears,  therefore,  as 
Mr  Baker  remarks,  that  a  race  of  people  might  be  pro- 
pagated  by  this  man,  as  different  from  other  men  as 
an  African  is  from  an  Englifliman  ;  and  that  if  this 
fliould  have  happened  in  any  former  age,  and  the  acci- 
dental  original  have  been  forgotten,  there  would  be  the 
fame  objedions  againfl;  their  being  derived  frorri  tho 
fame  common  ftock  with  others  :  it  muft  therefore  be 
admitted  poflible,  that  the  difl'erences  now  fubfifting 
between  one  part  of  mankind  and  another  may  have 
been  produced  by  fome  fuch  accidental  caufe,  long  af- 
ter the  earth  has  been  peopled  by  one  common  progcni- 
tor." 

PORE,  in  anatomy,  a  little  interftice  or  fpace  be- 
tween the  parts  of  the  flcin,  ferving  for  perfpiratlon. 

PORELLA,  in  botany  ;  a  genus  of  the  natural  or- 
der of  mufci,  belonging  to  the  cryptogamia  clafs 
plants.  The  anthers  are  mullilocular,  full  of  natural 
pores,  with  an  operculum  ;  there  is  no  calyptra,  nor  pe- 
dicle ;  the  capfules  contain  a  powder  like  thofe  of  the 
other  mofles  ;  and  their  manner  of  fiiedding  this  powder 
is  not  by  feparating  into  two  parts,  Hke  thofe  of  the  fe- 
lago  and  lycopodium,  but  by  opening  into  feveral  holes 
on  all  fides. 

3  D  POREK- 
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Porentni,     PORENTRU,  is  a  town  of  Swlffcrland,  in  Elfgaw, 
I'orifm.  ajuj  capital  of  the  territoiy  of  the  bifhop  of  Bafle.  It  has 

'■  »  a  good  caftle,  where  lie  refides.  It  has  in  it,  however, 
nothing  elfe  worth  taking  notice  of,  except  the  cathe- 
dral.  The  bilhop  is  a  prince  of  the  empire.  It  is  fcat- 
ed  on  the  river  Halle,  near  mount  Jiira^  22  miles  fouth 
of  Bafle.    E".  Long,  7.  2.  N.  Lat.  47.  34. 

PORISM,  in  geometry,  is  a  name  given  by  the 
ancient  geometers  to  two  claffes  of  mathematical  propo- 
fitions.  EucUd  gives  this  name  to  propofitions  which 
are  involved  in  others  which  he  is  profeffedly  inveftiga- 
tdng,  and  which,  although  not  his  principal  objefk,  are. 
yet" obtained  aion^  with  it,  as  is  expi-eifed  by  their  name 
forifmatiiy  "  acquifitlons."  Such  propofitions  are  now 
called  corollaries.  But  he  gives  the  fame  name,  by  way 
of  eminence,  to  a  particular  clafs  of  propolltions  which 
he  colle6led  in  the  courfe  of  his  refearches,  and  feledled 
from  among  many  others  on  account  of  their  great  fub- 
fcrviency  to  the  bufinefs  of  geometrical  inveftigation  in 
general.  Thefe  propofitions  were  fo  named  by  him, 
either  from  the  way  in  which  he  difcovered  them,  while 
He  was  invelligating  fomeching  elfe,  by  which  means 
they  might  be  confidered  as  gains  or  acquifitions,  or  from 
their  utihty  fn  acquiring  farther  knowledge^  as  Heps  in 
the  inveftigation.  In  this  fenfe  they  are  porifmata;  for 
TTOfiKu  fignifies  both  to  inveftigate  and  to  acquire  by  in- 
reftlo-ation.  Thefe  propofitions  formed  a  coUcdlion, 
whicli  was  familiarly  known  to  the  ancient  geometers 
by  the  name  of  Euclid's  por'ifms  ;  aod  Pappus  of  Alex- 
andria fays,  that  it  was  a  moil  ingenious  colleftion  of 
many  things  conducive  to  the  analyfis  or  folution  of  the 
moft  difficult  problems,  and  which  afforded  great  delight 
to  thofe  who  were  able  to  underftand  and  to  inveftigate 
them. 

Unfortunately  for  mathematical  fcience,  however,  this 
valuable  coUeftion  is  now  loft,  and  it  ftill  remains  a  doubt- 
ful queftion  in  what  manner  the  ancients  condufted  their 
refearches  upon  this  curious  fubjeft.  We  have,  however, 
reafon  to  believe  that  their  method  was  excellent  both 
in  principle  and  extent,  for  their  analyfis  led  them  to 
many  profound  difcoveries,  and  was  reftrlAed  by  the  fe- 
vereft  logic.  The  only  account  we  have  of  this  clafs 
of  geometrical  propofitions,  is  in  a  fragment  of  Pappus, 
in  which  he  attempts  a  general  definition  of  them  as  a 
fet  of  mathematical  propofitions  diftinguiftable  in  kind 
from  all  others  ;  but  of  this  diftinftion  nothing  remains, 
except  a  criticifm  on  a  definition  of  them  given  by  fome 
geometers,  and  with  which  he  finds  fault,  as  defining 
them  only  by  an  accidental  circumftance,  "  Porijma 
eft  quod  deficit  hypotheji  a  theoremate  local'u" 

Pappus  then  proceeds  to  give  an  account  of  Euclid's 
porifms ;  but  the  enunciations  are  fo  extremely  defec- 
tive, at  the  fame  time  that  they  refer  to  a  figure  now 
loft,  that  Dr  Halley  confefles  the  fragment  in  queftion 
to  be  beyond  his  comprehenfion. 

The  high  encomiums  given  by  Pappus  to  thefe  pro- 
pofitions have  excited  the  curiofity  of  the  greateft  geo- 
meters of  modern  times,  who  have  attempted  to  dif- 
eover  their  nature  and  manner  of  iaveftigation.  M. 
Fermat,  a  French  mathematician  of  the  laft  century, 
attaching  himfelf  to  the  definition  which  Pappus  cri- 
ticifes,  publiftied  an  introduAIon  (for  this  is  its  modeft 
title)  to  this  fubjeft,  which  many  others  tried  to  eluci- 
date in  vain.  At  length  Dr  Simfon  of  Glafgow,  by 
patient  inquiry  and  fome  lucky  thoughts,  obtained 


reftoratlon  of  the  poriSns  of  Euclid,  which  has  all  the  P< 

appearance  of  being  juft.  It  precifely  correfponds  to 
Pappus's  defcription  of  them.  All  the  lemmas  which 
Pappus  has  given  for  the  better  underftandlng  of  Eu- 
clid'^ propofitions  are  equally  applicable  to  thofe  of 
Dr  Simfon,  which  are  found  to  differ  from  local  theo- 
rems precifely  as  Pappus  affirms  thofe  of  Euclid  to 
have  done.  They  require  a  particular  mode  of  analyfis, 
and  are  of  immenfe  fervice  in  geometrical  inveftigation  ; 
on  which  account  they  may  juftly  claim  our  atten- 
tion. 

While  Dr  Simfon  was  employed  in  this  inquiry,  he 
carried'  on  a  correfpondence  upon  the  fVibje£i  with  the. 
late  Dr  M.  Stewart,  profeflbr  of  mathematics  in  the 
univerfity  of  Edinburgh  ;  who,  befides  entering  into  Dr 
SImfon's  views,  and  communicating  to  him  many  curi- 
ous porifms,  purfued  the  fame  fubjeft  in  a  new  and  very- 
different  diredlion.  He  pubhfhed  the  refult  of  his  in- 
quiries in  1 746,  under  the  title  of  General  Theorems, 
not  caring  to  give  them  any  other  name,  left  he  might 
appear  to  anticipate  the  labours  of  his  friend  and  for- 
mer preceptor.  The  greater  part  of  the  propofitions 
contained  in  that  work  are  porifms,  but  without  de- 
monftrations ;  therefore,  whoever  wiflies  to  inveftigate 
one  of  the  moft  curious  fubjefts  in  geometry,  will  there 
find  abundance  of  materials,  and  an  ample  field  for  dif- 
cuflion- 

Dr  Simfon  defines  a  porifm  to  be  "  a  propofition,  in 
which  it  is  propofed  to  demonftVate,  that  one  or  more 
things  are  given,  between  which,  and  every  one  of  in- 
numerable other  things  not  given,  bHt  afiumed  accord- 
ing to  a  given  law,  a  certain  relation  defcribed  in  the 
propofition  is  fhown  to  take  place." 

lliis  -definition  is  not)»a  Httle  obfcure,  b-ut  will  be 
plainer  if  exprefled  thus  :  "  A  porifm  is  a  propofition 
affirming  the  pofliblhty  of  finding  fuch  conditions  as 
wall  render  a  certain  problem  indeterminate,  or  capable 
of  innumerable  folutions."  This  definition  agrees  with 
Pappus's  idea  of  thefe  propofitions,  fo  far  at  leaft  as 
they  can  be  underftood  from  the  fragment  already  men- 
tioned ;  for  the  propofitions  here  defined,  like  thofe 
which  he  defcribes,  are,  ftrlftly  fpeaking,  neither  theo- 
rems nor  problems,  but  of  an.  intermediate  nature  be- 
tween both ;  for  they  neither  fimply  enunciate  a  truth 
to  be  demonftrated,  nor  propofe  a  queftion  to  be  refol- 
ved,  but  are  affirmations  of  a  truth  in  which  the  deter- 
mination of  an  unknown  quantity  is  involved.  In  as 
far,  therefore,  asthey  affert  that  a  certain  problem  may- 
become  indeterminate,  they  are  of  the  nature  of  theo- 
rems ;  and,  in  as  far  as  they  feek  to  difcover  the  condi- 
tions by  which  that  is  brought  about,  tliey  are  of  the 
nature  of  problems. 

We  fliall  endeavour  to  make  our  readers  underftand 
this  fubjeft  diftin6Uy,  by  confidering  them  in  the 
wav  in  which  it  is  probable  they  occurred  to  the  an- 
cient geometers  in  the  courfe  of  their  refearches  :  this 
will  at  the  fame  time  (how  the  nature  of  the  analyfis  pe- 
culiar to  them,  and  their  great  ufe  in  the  folution  of 
problems. 

It  appears  to  be  certain,  that  it  has  beeivthe  folution  of 
problems  which,  in  all  ftates  of  the  mathematical  fci- 
enccs,  has  led  to  the  difcovery  of  geometric^  truths  % 
the  firft  mathematical  inquiries,  in  particular,  muft  have 
occurred  in  the  form  of  queftions,  where  fomething  was. 
given,  and  fomething  required  to  be  done  j  and  by  the 

reafoning; 
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-feafoning  neceflar>'  to  anfwer  thefe  queJUone,  or  to  dif-   Ing  the  given  eif<?ie  ABC  in  B,  let  H  befits  centre,  ]om  Pord^ 
<over  the  relation  between  the  things  given  and  thofe   HB,  and  let  HD  be  perpendicular  to  DE.    From  D  " 
'to  be  found,  many  truths  were  fuggefted,  whiah  came    draw  DL,  touching  the  circle  ABC  m  L,  and  jom  HL; 
afterwards  to  be  the  fubjea  of  ftparate  demonilra-    alfo  from  the  centre  G,  with  the  diftance  GB  or  GF, 
^lons  defcribe  the  circle  BKF,  meeting  HD  in  the  points  K 

The  number  of  thefe  was  the  greater,  becaufe  the  an-  and  K .  Then  HD  and  DL  are  given  in  pofition  and 
clent  geometers  always  undertook  the  folution  of  pro-  magnitude  }  and  becaufe  GB  touches  the  circle  ABC, 
blems,  with  a  fcrupulous  and  minute  attention,  info-    HBG  is  a  right  angle  ;  and  fince  G  is  the  centre  of  the 

  ■—  -  -  '      "        circle  BKF,  therefore  HB  touches  the  circle  B1<L1',  and 

HB'rx  thereftangle  K  HK  ;  which  redangle  -f-DK* 
s:HDS  becaufe  K'K  is  bifedled  in  D,  therefore 
HL"'  -t  KD  =DH*~HL'and  =LD^;  therefore  DK' 
:  DL%  and  DK=DL  ;  and  fince  DL  is  given  In  mag- 
nitude, DK  is  alfo  given,  and  K  is  a  given  point  :  for  the 


miich  that  they  would  fcarcely  fuffer  any  of  the  collate 
ral  truths  to  efcape  their  obfervation. 

Now,  as  this  cautious  manner  of  proceeding  gave  an 
opportunity  of  laying  hold  of  every  collateral  truth  con- 
tieded  with  the  main  objeft  of  inquiry,  thefe  geonaetcrs 

foon  perceived,  that  there  were  many  problems  which  in   ,   „      ,  i    *        tt  i  • 

certain  cafes  would  admit  of  no  folution  whatever,  in  fame  reafon  K'  is  a  given  point,  and  the  point  t  being 
confequence  of  a  particular  relation  taking  place  among:   given  by  hypothefis,  the  circle  BKP  is  given  by  pofition 


the  quantities  which  were  given.  Such  problems  were 
faid  to  become  impoflible  :  and  it  was  foon  perceived, 
that  this  always  happened  when  one  of  the  conditions 
of  the  problem  was  inconfiftent  with  the  reft.  Tiius, 
when  it  was  required  to  divide  a  Hne,  fo  that  the  rec- 
tangle contained  by  its  fegments  might  be  equal  to  a 


The  point  G,  the  centre  of  the  circle,  is  therefore  gi- 
ven, which  was  to  be  found.  Hence  this  conftruftion  : 
Having  drawn  HD  perpendicular  t^  DE,  and  DL 
touching  the  circle  ABC,  make  DK  and  DK' each 
equal  to  DL,  and  find  G  the  centre  of  the  circle  de- 
fcribed  through  the  points  K'FK  ;  that  is,  let  FK  be 


given  fpace,  it  is  evident  that  this  was  poffible  only  when   joined  and  bifeded  at  right  angles  by  MN,  which  meets 


the  given  fpace  waslefs  than  the  fquare  of  half  the  line; 
for  when  it  was  otherwife,  the  two  conditions  dehning, 
the  one  the  magnitude  of  the  line,  and  the  other  the 
rectangle  of  its  fegments,  were  inconfiftent  with  each 
ether.    Such  cafes  woukl  occur  in  the  folution  of  the 


DE  in  G,  G  will  be  the  point  required  ;  that  is,  if 
GB  be  drawn  touching  the  circle  ABC,  and  GF  to  the 
given  point,  GB  is  equal  to  GF. 

The  fynthetical  demonftration  is  eafily  derived  frorn 
the  preceding  analyfis  ;  but  it  muft  be  remarked,  that  in 


moft  fimpk  problems  ;  but  If  they  were  more  compli-  fome  cafes  this  conftruaion  fails.    For,  firft,  if  F  fall 

cated,  it  muft  have  been  remarked,  that  the  conftruc-  anywhere  in  DH,  as  at  F,  the  hne  MN  becomes  paral- 

<tions  would  fometimes  fail,  for  a  reafon  direftly  contra-  kl  to  DE,  and  the  point  G  is  nowhere  to  be  found  ;  or, 

ry  to  that  iuft  now  afligned.   Cafes  would  occur,  where  in  other  words,  it  is  at  an  infinite  dittance  from  D.-- 

the  lines,  which  by  their  interfeaion  were  to  determine  This  is  true  in  general ;  but  if  the  given  point  F  com- 

the  thing  fought,  inftead  of  interfeaing  each  other  as  cides  with  K,  then  MN  evidently  coincides  with  DE  ; 

they  did  commonly,  or  of  not  meeting  at  aU  as  in  the  fo  that,  agrejeable  to  a  remark  already  made,  every  point 
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above  mentioned  cafe  of  impoflibility,  would  coincide 
■with  one  another  entirely,  and  of  courfe  leave  the  pro- 
blem unrefolved.  It  would  appear  to  geometers  upon 
a  little  refleaion,  that  fince,  in  the  cafe  of  determinate 
problems,  the  thing  required  was  determined  by  the  in- 
terfeaion of  the  two  lines  already  mentioned,  that  is, 
hy  the  points  common  to  both ;  fo  in  the  cafe  of  their 
coincidence,  as  all  their  parts  were  in  common,  every 
one  of  thefe  points  muft  give  a  folution,  or,  in  other 
words,  the  folutions  muft  be  Indefinite  in  number. 

Upon  inquiry,  it  would  be  found  that  this  proceed- 
ed from  fome  condition  of  the  problem  having  been  in- 
volved in  another,  fo  -that,  in  faa,  there  was  but  one, 
which  did  not  leave  a  fufficient  number  of  Independent 
conditions  to  limit  the  problem  to  a  fingle  or  to  any  de- 
terminate number  of  folutions.  It  would  foon  be  per- 
ceived, that  thefe  cafes  formed  veiy  curious  propofitions 
of  an  intermediate  nature  between  pi«blems  and  theo- 
j-ems  ;  and  that  they  admitted  of  being  enunciated  in  a 
manner  peculiarly  elegant  and  concife.  It  was  to  fuch 
propofitions  that  the  ancients  gave  the  name  oi  pon/ms. 
This  deduaion  requires  to  be  illuftrated  by  an  example  : 
fuppofe,  therefore,  that  it  were  required  to  refolve  the 
following  problem. 


of  the  line  DE  may  be  taken  for  G,  and  will  fatisfy 
the  conditions  of  the  problem  }  that  is  to  fay,  GB  will 
be  equal  to  GK,  wherever  the  point  G  be  taken  in  the 
line  DE  :  the  fame  is  true  if  F  coiiK;ide  with  K.  Tlius 
we  have  an  inftance  of  a  problem,  and  that  too  a  very 
fimple  one,  which,  in  general,  admits  but  of  one  folu- 
tion ;  but  which,  in  one  particular  cafe,  when  a  certain 
relation  takes  place  among  the  things  given,  becomes 
indehnite,  and  admits  of  Innumerable  folutions.  The 
propofition  which  refults  from  this  cafe  of  the  problem 
is  a  poriim,  and  may  be  thus  enunciated ; 

"  A  circle  ABC  bein^  given  by  pofition,  and  alfo  a 
ftralght  line  DE,  which  does  not  cut  the  circle,  a  point 
K  may  be  found,  fiich,  that  if  G  be  any  point  what- 
ever In  DE,  the  ftraight  line  drawn  from  G  to  the 
point  K  fhall  be  equal  to  the  ftraight  line  drawn  from 
G  touching  the  given  circle  ABC." 

The  problem  which  follows  appears  t©  have  led  to 
the  difcovery  of  many  porifms. 

A  circle  ABC  (fig.  2.)  and  two  points  D,  E,  in  a 
diameter  of  it  being  given,  to  find  a  point  F  in  the  cir- 
cumference of  the  given  circle  ;  from  which,  if  ftraight 
lines  be  drawn  to  the  given  points  E,  D,  thefe  ftraight 
lines  {hall  have  to  one  another  the  given  ratio  of  ^  to  A, 
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A  circle  ABC  (fig.  I.),  a  ftraight  line  DE,  and  a  which  is  fuppofed  to  be  that  of  a  greater  to  a  lets.-- 

point  F,  beino-  given  in  pofition,  to  find  a  point  G  in  the  Suppofe  the  problem  refolved,  and  that  F  is  found,  fo 

ftraight  fine  DE  fuch,  that  GF,  the  line  drawn  from  that  FE  has  to  FD  the  given  ratio  of  ^  to   ,  produce 

it  to  the  eiven  point,  fhall  be  equal  to  GB,  the  line  EF  towards  B,  bifea  the  angle  EFD  by  FL,  and 

di-awn  fronfit  touching  tlie  given  circle.  DFB  by  FM  :  therefore  EL  ;  LD  :  :  EF  :  FD,  that 

Suppofe  G  to  be  found,  and  GB  to  be  drawn  touch-  is  in  a  given  ratio,  and  fince  ED  is  given,  each  ot  the  leg- 
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ments  EL>  LD,  is  given,  and  the  point  L  is  alfo  given  ; 
becaufe  DFB  is  bifeded  by  FM,  EM:MD  : :  EF:FD, 
that  IS,  in  a  given  ratio,  and  therefore  M  is  given. 
Since  DFL  is  half  of  DFE,  and  DFM  half  of  DFB, 
therefore  LFM  is  half  of  (DFE  +  DFB),  therefore 
LFM  is  a  right  angle  ;  and  fmce  the  points  L,  M,  are 
given,  the  point  F  is  in  the  circumference  of  a  circle 
dcfcribed  upon  LM  as  a  diameter,  and  therefore  given 
in  pofition.  Now  the  point  F  is  alfo  in  the  circumfe- 
rence of  the  given  circle  ABC,  therefore  it  is  in  the  in- 
terfeAion  of  the  two  given  circumferences,  and  there- 
fore is  found.  Hence  this  conftniaion :  Divide  ED 
in  L,  fo  that  EL  may  be  to  LD  in  the  given  ratio  of 
t  to  /3,  and  produce  ED  alfo  to  M,  fo  that  EM  may 
be  to  MD  in  the  fame  given  ratio  of  «  to  ;S ;  bifed 
LM  in  N,  and  from  the  centre  N,  with  the  diftance 
NL,  defcribe  the  femicircle  LFM;  and  the  point  F,  in 
which  it  interfefts  the  circle  ABC,  is  the  point  le- 
qnired. 

The  fynthetlcal  demonllration  is  eafily  derived  from 
the  preceding  analyfis.  It  muft,  however,  be  remark- 
ed, that  the  conftruftion  fails  when  the  circle  LFM 
ialls  either  wholly  within  or  wholly  without  the  circle 
ABC,  fo  that  the  circumferences  do  not  interfed  ;  and 
in  thefe  cafes  the  problem  cannot  be  folved.  It  is  alfo 
obvious  that  the  conftruftion  will  fail  in  another  cafe, 
viz.  when  the  two  circumferences  LFM,  ABC,  entire- 
ly  coincide.  In  this  cafe,  it  is  farther  evident,  that 
eveiy  point  ia  the  circumference  ABC  will  anfwer  the 
conditions  of  the  problem,  which  is  therefore  capable 
of  numberlefs  folutiens,  and  may,  as  in  the  former  in- 
ftances,  be  converted  Into  a  porifm.  We  now  inquire, 
Uierefore,  in  what  circumftances  the  point  L  will  coin- 
cide with  A,  and  alfo  the  point  M  with  C,  and  of  con- 
fcquence  the  circumference  LFM  with  ABC.  If  we 
fuppofe  that  they  coincide  EA  :  AD  :  :  «  :  /3 :  :  EC  : 
CD,  and  EA  :  EC  : :  AD  :  CD,  or  by  converfion  EA 
:  AC  :  :  AD  :  CD— AD  :  :  AD  :  2DO,  O  being  the 
centre  of  the  circle  ABC  ;  therefore,  alfo,  EA  :  AO  :  : 
AD  :  DO,  and  by  compofition  EO  :  AO  :  :  AO  :  DO, 
therefore  EOxOD=  .\0\  Hence,  if  the  given  points 
Pk'e  E  and  D  (fig.  3.)  be  fo  fituated,  that  EOxOD  = 
CCCCXIII  AOS  and  at  the  fame  time  «  :  : :  EA  :  AD  :  :  EC  : 
CD,  the  problem  admits  of  numberlefs  folutions  ;  and 
if  either  of  the  points  D  or  E  be  given,  the  other  point, 
and  alfo  the  ratio  which  will  render  the  problem  inde- 
terminate, may  be  found.  Hence  we  have  tills  po- 
rifm : 

"  A  circle  ABC^  and  alfo  a  point  D  being  given, 
another  point  E  may  be  found,  fuch  that  the  two  lines 
inflcdled  from  thefe  points  to  any  point  in  the  circum- 
ference ABC,  (hall  have  to  each  other  a  given  ratio, 
uhich  ratio  is  alfo  to  be  found."  Hence  alfo  we  have 
an  example  of  the  derivation  of  porlfms  from  one  ano- 
ther, for  the  circle  ABC,  and  the  points  D  and  E  re- 
maining as  before  (fig.  3.),  if,  through  D,  we  draw 
any  fine  whatever  HDB,  meeting  the  circle  In  B  and 
H  ;  and  If  the  lines  EB,  EH,  be  alfo  drawn,  thefe  Hnes 
'.vill  cut  off  equal  circumferences  BF,  HG.  Let  FC 
be  drawn,  and  it  Is  plain  from  the  foregoing  analyfis, 
that  the  angles  DEC,  CFB,  are  equal ;  therefore  if 
OG,  OB,  be  d  rawn,  the  angles  BOC,  COG,  are  alfo 
equal ;  and  confequently  the  angles  DOB,  DOG.  In 
the  fame  manner,  by  joining  AB,  the  angle  DBE  be- 
ing bifeded  by  BA,  it  is  evident  that  tlie  angle  AOF 
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k  equal  to  AOH,  and  therefore  the  angle  FOB  to 
HOG,  that  is,  the  arch  FB  to  the  arch  HG.    This  ' 
propofitlon  appears  to  have  been  the  laft  but  one  in 
the  third  book  of  Euclid's  Porlfms,  and  the  manner  of 
its  enunciation  in  the  porifmatic  form  is  obvious. 

The  preceding  propofitlon  alfo  affords  an  lUuflration 
of  the  remark,  that  the  conditions  of  a  problem  are  in- 
volved In  one  another.in  the  porifmatic  or  Indefinite  cafe; 
for  here  feveial  independent  conditions  are  laid  down, 
by  the  help  of  which  the  problem  Is  to  be  refolved« 
Two  points  D  and  E  are  given,  from  which  two  lines 
are  to  be  Infleded,  and  a  circumference  ABC,  in  which 
thefe  lines  are  to  meet,  as  alfo  a  ratio  which  thefe  lines 
are  to  have  to  each  other.  Now  thefe  conditions  arc 
all  Independent  on  one  another,  fo  that  any  one  may  be 
changed  without  any  change  whatever  in  the  reft.  This 
is  true  in  general ;  but  yet  In  one  cafe,  viz.  when  the 
points  are  fo  related  to  one  another  that  their  tedangle 
under  their  diftances  from  the  centre  is  equal  to  the 
fquare  of  the  radius  of  the  circle  ;  it  follows  from  the 
preceding  analyfis,  that  the  ratio  of  the  infleded  lines 
is  no  longer  a  matter  of  choice,  but  a  neceffary  confe- 
quence  of  this  difpofitlon  of  the  points. 

From  what  has  been  already  faid,  we  may  trace  the 
imperfed  definition  of  a  porifm  which  Pappus  afcribes 
to  the  later  geometers,  viz.  that  it  differs  from  a  local 
theorem,  by  wanting  the  hypothefis  affumed  in  that 
theorem.  —  Now,  to  underftand  this,  it  muft  be  obferved, 
that  If  we  take  one  of  the  propofitions  called /otz,  and 
make  the  conftrudion  of  the  figure  a  part  of  the  hypo- 
thefisj  we  get  what  was  called  by  the  ancient  geo- 
meters a  loca/  theorem.  If,  again,  in  the  enunciation  of 
the  theorem,  that  part  of  the  hypothefis  which  contains 
the  conftrudion  be  fiippreffed,  the  propofitlon  thence 
arlling  will  be  a  porifm,  for  it  will  enunciate  a  truth, 
and  will  require  to  the  full  underftanding  and  Inveftiga- 
tion  of  that  truth,  that  fomething  fhould  be  found,  viz. 
the  circumftances  in  the  conftrudion  fuppofed  to  be  o- 
mitted. 

Thus,  when  we  fay,  if  from  two  given  points  E,  D, 
(fig.  3.)  two  ftraight  lines  EF,  FD,  are  infleded  to  a, 
third  point  F,  fo  as  to  be  to  one  another  in  a  .given  ra- 
tio, the  point  F  Is  in  the  circumference  of  a  given 
circle,  we  have  a  locus.  But  when  converfely  it  Is 
faid.  If  a  circle  ABC,  of  which  the  centre  is  O, 
be  given  by  pofition,  as  alfo  a  point  E ;  and  if  D  be  ta- 
ken in  the  line  EO,  fo  that  EOxOD  =  AO'  ;  and  if 
from  E  and  D  the  lines  EF,  DF  be  infleded  to  any 
point  of  the  cli-curaference  ABC,  the  ratio  of  EF  to 
DF  will  be  given,  viz.  the  fame  with  that  of  EA  tu> 
AD,  we  have  a  local  theorem. 

Laftly,  when  it  is  faid,  if  a  circle  ABC  be  given  by 
pofition,  and  alfo  a  point  E,  a  point  D  may  be  foundj 
fuch  that  if  EF,  FD  be  infleded  from  E  and  D  to  any 
point  F  In  the  clrcunxference  ABC,  thefe  hnes  fhall 
have  a  given  ratio  to  one  another,  the  propofitlon  be- 
comes a  poiifm,  and  Is.  the  fame  tlaat  has  juft  now  beea 
inveftigated. 

Hence  it  is  evident,  that  the  local  theorem  Is  changed 
into  a  porifm,  by  leaving  out  what  relates  to  the  deter- 
mination of  D,  and  of  the  givea  ratio.  But  though  all 
propofitions  formed  in  this  way  from  the  conve-rfion  of 
loci,  are  porlfms,  yet  all  porlfms  are  not  formed  from 
the  converfion  of  loci ;  the  firft,  for  inftance,  of  the  pre- 
ceding cannot  by  converfion  be  changed  into  a  locus  ; 
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tlierefore  Fermat's  idea  of  porifms,  founuled  upon  this 
circumllance,  could  not  fail  to  be  imperfeft. 

To  confirm  the  truth  of  the  preceding  theory,  it  may- 
be added,  that  profeffor  Dr  Stewart,  ia  a  paper  read 
a  confiderable  time  ago  before  the  Philofophical  Society 
of  Edinburgh,  defines  a  porifm  to  be  "  A  propofition 
affirming  the  poffibility  of  finding  one  or  more  condi- 
tions of  an  indeterminate  theorem;"  where,  by  an  in-: 
determinate  theorem,  he  meant  one  which  expreffes  a  re- 
lation between  certain  quantities  that  are  determinate 
and  certain  others  that  are  indeterminate ;  a  definition 
which  evidently  agrees  with  the  explanations  which  have 
been  here  given. 

If  the  idea  which  we  have  given  of  thefe  propofitions 
be  juft,  it  follows,  that  they  are  to  be  discovered  by 
confidering  thofe  cafes  in  which  the  conftruftion  of  a 
problem  fails,  in  confequence  of  the  lines  which  by 
their  interfeftion,  or  the  points  which  by  their  pofi- 
tion,  were  to  determine  the  problem  required,  happen- 
ing to  coincide  with  one  another.  A  porifm  may 
therefore  be  deduced  from  the  problem  to  which  it  be- 
longs, juft  as  propofitions  concerning  the  maxima  and 
minima  ©f  quantities  are  deduced  from  the  problems  of 
which  they  form  limitations;  and  fuch  is  the  moft  natu- 
ral and  obvious  analyfis  of  which  this  clafs  of  propofi- 
tions admits. 

The  following  porifm  is  the  firft  of  Euclid's,  and  the 
firft  alfo  which  was  reftored.  It  is  given  here  to  exem- 
plify the  advantage  which,  in  inveftigations  of  this  kind, 
may  be  derived  from  employing  the  laio  of  continuity 
in  its  utmoft  extent,  and  purfuing  porifms  to  thofe  ex- 
treme cafes  where  the  indeterminate  magnitudes  increafe 
ad  infinitum. 

This  porifm  may  be  confidered  as  having  occurred  in 
the  folution  of  the  following  problem:  Two  points  A,  B, 
(fig.  4.)  and  alfo  three  ftraight  lines  DE,  FK,  KL,  be- 
ing given  in  pofition,  together  with  two  points  H  and  M 
in  two  of  thefe  lin«s,  to  infleft  from  A  and  B  to  a  point 
in  the  third,  two  lines  that  fliall  cut  off  from  ICF  and 
KL  two  fegments,  adjacent  to  the  given  points  H  and 
M,  having  to  one  another  the  given  ratio  of  «  to  A. 
Now,  to  find  whether  a  porifm  be  connected  with  this 
problem,  fuppofe  that  there  is,  and  that  the  following 
propofition  is  true.  Two  points  A  and.  B,  and  t^vo 
Itraight  lines  DE,  FK,  being  given  in  pofition,  and 
alfo  a  point  H  in  one. of  them,  aline  LKmay  be  found, 
and  alfo  a  point  in  it  M,  both  given,  in  .pofition,  fuch 
that  AE  and  BE  inflefted  from  the  points  A  and  B 
to  any  point  whatever  of  the  line  DE,  fhall  cut  off  from 
the  other  lines  FK  and  LK'  fegments  HG  and  MN 
adjacent  to  the  given  points  H  and  M,  .having,  to  one 
another  the  given  ratio  of  i  to  /^i  . 

Firft,  let  AE ,  BE',  be  infleded  to  the  point  E',  fo 
that  AE'  may  be  parallel  to  FK,  then  (hall  E'B  be  pa- 
rallel t6  K-T^,  the  line  to  be  found ;  for  if  it  be  not  pa- 
rallel to  KL,  the  point  of  their  interfeftion  muft  be  at 
a  finite  diftance  fi-om  the  point  M,  and  therefore  ma- 
king as  /3  to  a ;  fo  this  diftance  to"a  fourth  proportional, 
the  diftance  from  H  at  which  AE'  interfeSs  FK,  will 
be  equal  to  that  fourth  proportional.  But  AE'  does 
not  interfeft  FK,  for  they  are  parallel  by  conftruftion  ; 
therefore  BE'  cannot  interfeft  KL,  which  is  therefore 
parallel  to  BE',  a  line  given  in  pofition.  Again,  let 
AE  ",  BE",  be  inflefted  to  E%  fo  that  AE '  may  pa^s 
through  the  given  point  H  :  then  it  is  plain  that  BE" 
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muft  pafs  through  the  point  to  be  found  M  ;  for  if  not,  Porifm. 
it  may  be  deraonftrated  juft  as  above,  that  AE '  does  — — v~ 
not  pafs  through  H,  contrary  to  the  fuppofition.  The 
point  to  be  found  is  therefore  in  the  line  E'B,  which  is 
given  in  pofition.    Now  if  from  E  there  be  drawn  EP 
parallel  to  AE',  and  ES  paraUel  to  BE',  BS  :  SE  : :  BL 

.  LN=S^5L^  and  AP :  PE  : :  AF :  FG^:^^^^^ 


BS 

therefore  FG  ;  LN  : 


PEXAF 

7ap" 


SExBL 
BS 


AP  ' 
PExAF 


XBS :  SExBLxAP ;  wherefore  the  ratio  of  FG  to 
LN  is  compounded  of  the  ratios  of  AF  to  BL,  PE  to 
ES,  and  BS  to  AP  ;  but  PE  :  SE  : :  AE' :  BE',  and 
BS  :  AP:  :  DB  :  DA  for  DB  :  BS  :  :  DE' :  E'E  : : 
DA:AP;  therefore  the  ratio  of  FG  to  LN  is  com- 
pounded of  the  ratios  of  AF  to  BL,  AE'  to  BE ,  and 
DB  to  DA.  In  hke  manner,  becaufe  E"  is  a  point  in 
the  Hne  DE  and  AE",  BE"  are  infleaed  to  it,  the- 
ratio  of  FH  to  LM  is  compounded  of  the  fame  ratios 
of  AF  to  BL,  AE'  to  BE',  and  DB  to  DA  ;  there- 
fore FH  :  LM  :  :  FG  :  NL  (and  confequently)  : :  HG 
:  MN;  but  the  ratio  of  HG  to  MN  is  given,  being  the- 
fame  as  that  of  a  to  /j ;.  the  ratio  of  FH  to  LM  is 
therefore  alfo  given,  and  FH  being  given,  I.,M  is  given 
in  magnitude.  Now  LM  is  parallel  to  BE  ,  a  line 
given  in  pofition ;  therefore  M  is  in  ahne  Q^I,  paraUeP 
to  AB,  and  given  in  pofition  ;  therefore  the  point  M, 
and  alfo  the  hue  KLM,  drawn  -through  it  parallel  to 
BE',  are  given  in  pofition,  which  were  to  be  found. 
Hence  this  conftruilion  :  From  A  draw  AE'  parallel 
to  FK,  fo^as  to  meet  DE  in  E' ;  join  BE',  and  take  in 
it  BQ^  fo  that  a  :  6  :  :  HF  :  BQ^and  through  Q^raw 
QM  parallel  to  AB;  Let  HA  be  drawn,  andprodu- 
ced  till  it  meet  DE  in  E",  and  draw  BE'',  meeting  QM 
in  M ;  through  M  draw  KML  parallel  to  BE',  then  is 
KML  the  li:ie  and  M  the  point  which  were  to  be 
found,  r  There  are  two  lines  which  will  anfwer  the  con  > 
ditions  of  this  porifm  ;  for  if  in  QB,  produced  on  the 
other,  fide  of  B,  there  be  takejv  BysrBQ,  and  if  q  m 
be  drawn  parallel  to  AB,  cutting  MB  in  m;  and  if  ot  a. 
be  drawn  parallel  to  BQ^  the  part  m  «,  cut  off  by  EB 
poduced,  will  be  equal  to  MN,  and  have  to  HG  the 
ratio  required.  It  is  plain,  that  whatever,  be  the  ratio 
of  a  to  ;•,  and  whatever  be  the  magnitude  of  FH,  if  the 
other  things  given  remain  the  fame,  the  lines  found  will 
be  all  pai-allel  to  BE'.  But  if  the  ratio  of  «  to  /3  re- 
main th€  fame  likewife,  and  if  only  tlie  point  H  varv, 
tlie  pofition  of  KL  will  remain  the  fame,  and  the  point 
M  will  vary.  , 

Another  general  rferaark  which  may  be  made  on  the 
analyfis  of  porifms  is,  that  it  often  happens,  as  in  the 
laft  example,' that  the  magnitudes  required  may  all,  or 
a  part  of  them,  be  found  by  confidei-ing  the  extreme 
cafes;  but  for  the  difcovery  of  the"  relation  between 
.them,  and  the  indefinite  magnitudes,  we  muft  have  re- 
courfe  to  the  hypothefis  'of  the  porifm  in  its  moft  gene- 
ral or  indefinite  form ;  and  mult  endeavour  fo  to  con- 
duct the  reafoning,  that  the  indefinite  magnitudes  may 
at  length  totally  difappear,  and  leave  a  propofition  af- 
lerting  the  relation  between  determinate  magnituces 
only. 

For  this  purpofe  Dr  Simfon  frequently  employs  two 
ftatements  of  the  general  hypothefis,  which  he  cornparea 
together.  As  for  irdtance,  in  his  analyfis  of  the  laft  po- 
5  tiiin,  . 
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fo'ifm  riTaijlie  fifTwrnes  not  only  E,  any  point  in  the  line  DE, 
but  alfo  another  point  O,  anywhere  in  the  fame  line, 
to  both  of  wlilch  he  fuppofes  lines  to  be  inflefted  from 
the  points  A,  B.  This  double  'ftat-ement,  however, 
cannot  be  made  without  rendering  the  inveftigation  long 
and  complicated  ;  nor  is  it  even  neceflary,  for  it  may  be 
avoided  by  having  recourfe  to  fimpler  pari fms ,  ov  to  /oci, 
or  to  propofitions  of  the  data.  The  following  porifm 
is  given  as  an  example  where  -this  is  done  with  fome 
difficulty,  but  with  confiderable  advantage  both  with 
regard  to  the  fimplicity  ai^d  Jhortnefs  of  the  d^iaonftra- 
tipn.  It  will-be  proper  to  premife  the  following  lemma. 
Plate      Let  AB  (fig.  7.)  be  a  ftraight  hne,  and  D,  L  any 

CCCCXIl;  t^vo  points  in  it,  one  of  which  D  is  between  A  and  B; 


^^•AD'+^-BD'  = 
CL  CL 


place  CL  perpen- 


let  CL  be  any  ftraight  line. 

^-^•AL^+^^•BL'+^•DL^ 
CL  CL  CL 

dicular  to  AB,  and  through  the  points  A,  C,  B,  de- 
fcribe  a  circle;  and  let  CL  meet  it  again  in  E,  and  join 
AE,  BE.  Draw  DG  parallel  to  CE,  meeting  AE 
H  and  G.    Draw  EK  parallel  to  AB. 

:LAXLE  =  ^-LA» 


and  BE  in 
CL: LB: 


.eL:LA 

Now  CL 
CL:LA 


(LA  :  LE::)  LA^ 
:(LB:LE::)LB' 


:LBxLE-^^-BL' 


=  --?-LD^  therefore 
CL 


LB  :  :  LA  :  LE  :  :  (EK)  LD  :  KH,  and 
:  L  B  :  L  p  :  :  (EK)  LD  :  KG  ;  therefore, 
rV.  24.)  CL  :  AB  ::  (LD  :  GH  ::)  LD^  :  EKxGH' 

CL 
LA:: 

:)  DB'  :  DBXDG=^^ 
LE:  :DA  :  DH:  :) 
therefore  ^DA*  + 


•LD^  =  ABxLE+EKxGH. 
(LB  :  LE  :  :  DB  :  DG 

and  CL  :  LB  :  :  (LA 


•DB 
DA 


Again,  CL 


DAxDH=^-DA' 


LA- 


-1^DB'=ADXDH+DBXDG=ABXLE+EKX 
CL 


GH; 
LA 


wherefore  .^^  DAH^E>B*=  ^LA' 
CL  CXj  vJL 


Let  there  be  three  ftraight  lines  AB,  AC,  CB 
given  in  pofition  (fig.  5.)  ;  and  from  any  point  what- 
ever in  one  of  theni,  as  D,  let  perpendiculars  be  drawn 
to  the  other  two,  as  DF,  DE,  a  point  G  may  be  found, 
fuch,  that  if  GD  be  drawn  from  it  to  the  point  D,  the 
fquare  of  that  line  (hall  have  a  given  ratio  to  the  fum^  of 
the  fquares  of  ^he  perpendiculars  DF  and  DE,  which 
ratio  is  to  be  found. 

Draw  AH,  BK  perpendicular  to  BC  and  AC;  and 
Jn  AB  take  L,  fo  that  AL  :  LB  : :  AH^  :  BK^ : : 
AC*:CB'.  The  point  L  is  therefore  given;  and  if 
N  be  taken,  fo  as  to  have  to  AL  the  fame  ratio  that 
AB*  has  to  AH%  JSf  will  be  given  in  magnitude.  Al- 
fo, fince  AH* :  BK* :  :  AL  :  LB,  and  AH' ;  AB* : : 
AL  :  N,  e>-  tquo  BK^  :  AB*  :  :  LB  :  N.  Draw  LO, 
LM  perpendicular  to,  AC,  CB  ;  LO,  LM  are  there- 
ibre  given  in  magnitude.    Now,  becaufe  AB* :  BK* : : 

AP* DF*,  N  :  LB  : :  AD* :  DF',  and  DF*  =^ 


'AD'  ;  and  for  the  fame  reafon  DE*=-^-BD»}  but, 


by  the  preceding  lemma, 


N 

^^-.ADH^-BD'-H 
•AL*4-^-BL*+^'DL';  that  is,  DE'+DP's 

LO*-hLM*+:^-DL' 

fis  LO'-fLM%  as  to  LG*,  the  fame  ratio  as  DF'-j- 
DE  '  has  to  DG'4  let,itbe  that  of  R  toM,  then  LO'-j- 

LM*  =  i-LG' ;  and  therefore  DE  *  -t-  DF*  =  --LG^-i- 
N  N 

:^^.DL* 
N 


Join  LG  then  by  hypothe- 


but  DE*-fDF*;=^-DG*;  therefore,^ 
N  N 

•LG'+^f  •DL*^V-DG',and4?'DL'=^-(DG'-~ 
N  N  N  N 

LG*)  ;  therefore  DG^-  LG*  has  to  DL*  a  conftant 
ratio,  viz.  that  of  AB  to  R.  The  angle  DLG  is  there- 
fore a  right  angle,  and  the  ratio  of  AB  to  R  that  of 
equality,  otherwife  LD  would  be  given  in  magnitude, 
contrary  to  the  fuppofition.  LG  is  therefore  given  in 
pofition  :  and  fince  R  :  N  :  :  AB  :  N  : :  LO*  +  LM*  j 
LG*  ;  therefore  the  fquare  of  LG,  and  confequently 
LG,  is  given  in  magnitude.  The  point  G  is  there- 
fore given,  and  alfo  the  ratio  of  DE*  +  DF  to  DG*, 
which  is  the  fame  with  that  of  AB  to  N. 

The  conftruilion  eafily  follows  from  the  analyfis,  but 
it  may  be  rendered  mere  fimple  ;  for  fince  AH^ :  AB- 
: :  AL  :  N,  and  BK' :  AB"  :  :  BL :  N;  therefore  AH* 
4-  BK^ :  AB^  ^  :  AB  :  K  Likewife,  if  AG,  BG,  be 
joined,  AB  :  N  : :  AH"  :  AG*,  and  AB  :  N  :  :  BK^ : 
BG^ ;  wherefore  AB  :  N :  :  AK^-f-BK"  :  AG'-f  BG^ 
and  AG"-f-BG^-=.  AB^;  therefore  the  angle  AGB  is  a 
right  one,  and  AL  :  LG  :  :  LG  :  LB.  If  therefore  AB 
be  divided  in  L,  fo  that  AL  :  LB  :  :  AH" :  BK^  and 
if  LG,  a  mean  proportional  between  AL  and  LB,  be 
placed  perpendicular  to  AB,  G  will  be  the  point  re- 
quired. 

1  he  ftep  in  the  analyfis,  by  which  a  fecond  intro- 
duftion  of  the  general  h)pothefis  is  avoided,  is  that  Ih 
which  the  angle  GLD  is  concluded  to  be  aright  angle; 
which  follows  from  DG- — GL',  having  a  given  ratio  to 
LD",  at  the  fame  timethat  LD  is  of  no  determinate  mag- 
nitude. For,  if  poflible,  let  GLD  be  obtufe  (fig.  6.), 
and  let  the  perpendicidar  from  G  to  AB  meet  it  in  V, 
therefore  V  is  given:  and  fince  GD' — LG^crLD"-^ 
2DLXLV  ;  therefore,  by  the  fuppofition,  LD"-|-2DL 
XLV  muft  have  a  given  ratio  to  LD' ;  therefore  the 
ratio  of  LD"  to  DLXVL-  that  is,  of  LD  to  VL,  '^ 
given,  fo  that  VL  being  given  in  magnitude,  LD  Is  al- 
fo given.  But  this  is  contrary  to  the  fuppofition  ;  for 
LD  is  indefinite  by  hypothefis,  and  therefore  GLD 
cannot  be  obtufe,  nor  any  other  than  a  right  angle. 
The  conclufion  here  drawn  immediately  from  the  Inde- 
tei-Hiinatlon  of  LD  would  be  deduced,  according  to 
Dr  Simfon's  method,  by  affuming  another  point  D' 
any  how,  and  from  the  fuppofition  that  GD'^ — GL"  t 
LD'^ :  :  GD*— GL"  :  LD-,  it  would  eafily  appear  that 
GLD  muft  be  a  right  angle,  and  the  ratio  that  of  equa- 
lity. 

Thefe  porifms  facilkate  the  folution  of  the  general 
problems  from  which  they  are  derived.  For  example,  let 
three  ftraight  lines  AB,  AC,  1>C  (fig.  5.),  be  given  In 

pofi- 
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pofition,  and  alfo  a  point  R,  to  find  a  point  D  In  one  of 
the  given  lines,  fo  that  DE  and  DF  being  drawn  per- 
pendicular to  BG,  AC,  and  DR,  joined  ;  DE^+DF' 
may  have  to  DR^  a  given  ratio.  It  is  plain,  that  ha. 
ving  found  G,  the  problem  would  be  nothing  more  than 
to  find  D,  fuch  that  the  ratio  of  GD''  ti>  DR%  and 
therefore  that  of  GD  to  DR,  might  Be  given,  the  point 
D  being  in  the  circumference  of  a  given  circle,  as  is 
well  known  to  geometers. 

The  fame  porifm  alfo  aflifts  in  the  folution  of 
another  problem.  For  if  it  wel-e  required  to  find  I> 
fuch  that  DE^+DP  might  be  a  given  fpace  ;  having 
found  G,  DG'  would  have  to  DE^+DF^  a  given  ra- 
tio, and  DG  would  therefore  be  given  ;  whence  the  fo- 
lution is  obvious. 

The  conneftion  of  this  porifra  with  the  impoflible 
cafe  of  the  problem  is  evident ;  the  point  L  being  that 
from  which,  if  perpendiculars  be  drawn  to  AC  and  CB, 
the  fum  of  their  fiquares  is  the  leall  poffiblc.  For  fince 
DF^-f  DE*  :  DG'  : :  LO'-f  LM'  :  LG' ;  and  fince 
LG  is  lefs  than  DG,  LO'H-LM*  mull  be  lefs  than 
DF^-f-DE^  It  is  evident  from  what  has  now  appear- 
ed, that  in  forae  inftanees  at  leaft  there  is  a  clofe  con- 
nexion between  thefe  propofitions  and  the  maxima  or 
minima,  and  of  confequence  the  impoflible  cafes  of  pro- 
blems. The  nature  of  this  conntftion  requires  to  be 
farther  inveftigated,  and  is  the  more  interefting  becaufe 
the  tranfition  from  the  indefinite  to  the  impoflible  cafe 
feems  to  be  made  with  wonderful  rapidity.  Thus  in 
the  firft  propofitJon,  though  there  be  not  properly 
fpeaking  an  impoflible  cafe,  but"  only  one  where  the 
point  to  be  found  goes  off  ad  infintium,  it  may  be  re-- 
marked,  that  if  the  given  point  F  be  anywhere  out  of 
the  line  HI>  (fig.  T.),  the  problem  of  drawing  GB 
equal  to  GF  is  always  poflible,  and  admits  of  jull  one 
folution  ;  but  if  F  be  in  DH,  the  problem  admits  of 
rio  folution  at  all,  the  point  being  then  at  an  infinite 
diflance,  and  therefore  impoflible  to  be  afligned.  There 
isj  however,  this  exception,  that  if  ths  given  point  be 
at  K  in  this  fartie  line,  DH  is  determined  by  making 
DK  equal  t©  DL.  Then  every  point  in  the  line  DE 
gives  a  folution,  and  may  be  taken  for  the  point  G. 
Here  therefore  the  cafe  of  numberlefs  folutions,  and  of 
no  folution  at  all,  are  as  it  were  contermina/,  and  fo  clofe 
to  one  another,  that  if  the  given  point  be  at  K  the 
problem  is  indefinite ;  but  if  it  remove  ever  fo  little  from 
K,  remaining  at  the  fame  time  in  the  line  DH,  the 
problem  cannot  be  refolved.  This  aflinity  might  have 
been  determined  a  priori:  for  it  is,  as  we  have  feen,  a 
general  principle,  that  a  problem  is  converted  into  a  po- 
rifm  when  one  or  when  two  of  the  conditions  of  it  ne- 
ceflarily  involve  in  them  fome  one  of  the  reft.  Sup- 
p©fe,  then,  that  two  of  the  conditions  are  exactly  in 
that  fl:ate  which  determines  the  third ;  then  while  they 
remain  fixed  or  given,  fhould  that  third  one  vary  or 
differ  ever  fo  little  from  the  fl:ate  required  by  the  other 
two,  a  contradiftion  will  enfue  :  therefore  if,  in  the  hy- 
pothefis  of  a  problem,  the  conditions  be  fo  related  to  one 
another  as  to  render  it  indeterminate,  a  porifm  Is  pro- 
duced ;  but  if,  of  the  conditions  thus  related  to  one  ano- 
ther, fome  one  be  fuppofed  to  vary,  while  the  others  con- 
tinue the  fame,  an  abfurdlty  follows,  and  the  problem 
becomes  impoflible.  Wherever,  therefore,  any  problem 
admits  both  of  an  indeterminate  and  an  ImpoflTble  cafe, 
it  is  certain,  that  thefe  cafes  are  nearly  f  elated  to  one 


ate 

CXI  II 


another,  and  that  fome  of  the  conditions  by  which  they  Poriilr. 
are  produced  are  common  to  both."    It  is  fuppofed  — 
above,  that  two  of  the  conditions  of  a  problem  involve 
in  them  a  third  j  and  wherever  that  happens,  the  con- 
clufion  which  has  been  deduced  will  invariably  take 
place.    But  a  porifm  may  in  fome  cafes  be  fo  fimple  as 
to  arlfe  from  the  mere  coincidence  of  one  condition 
with  another,  though  In  no  cafe  whatever  any  incon^. 
fifl;ency  can  take  place  between  them.     There  are, 
however,  comparatively  few  porifms  fo  fimple  in  their 
origin,  or  that  arife  from  problems  where  the  conditions 
are  but  little  complicated  ;  for  it  ufually  happens  that- 
a  problem  which  can  become  indefinite  may  alfo  become 
impoflible  ;  and  if  fo,  the  conneftion  already  explained 
never  fails  to  take  place. 

Another  fpecies  of  impoflibllity  may  frequently  arife 
from  the  porifmatic  cafe  of  a  problem  which  will  affecl 
in  fome  meafure  the  application  of  geometry  to  aftrono- 
my,  or  any  of  the  fciences  depending  on  experiment  or 
obfervation.  For  when  a  problem  is  to  be  refolved  by 
help  of  data  furnifhed  by  experiment  or  obfervation, 
the  firft;  thing  to  be  confidered  Is,  whether  the  data  f* 
obtained  be  fufftcient  for  determining  the  thing  fought^ 
and  In  this  a  very  erroneous  j  udgment  may  be  formed> 
If  we  reft  fatisfied  with  a  general  view  of  the  fubjeft;  for 
tho'  the  problem  may  in  general  be  refolved  from  the  data 
with  which  we  are  provided,  yet  thefe  data  may  be  fo 
related  to  one  another  in  the  cafe  under  confideration, 
that  the  pi-oblem  wIU  become  indeterminate,  and  Inftead 
of  one  folution  wiU  admit  of  an  indefinite  number.  This 
we  have  already  found  to  be  the  cafe  in  the  foregoing  pro- 
pofitions. Such  cafes  may  not  indeed  occur  in  any  of  the 
pra<R;ical  applications  of  geometry  ;  but  there  is  one  of 
the  fame  kind  which  has  aftually  occurred  in  aftronomy. 
Sir  Ifaac  Newton,  In  his  Principia,  has  confidered  a 
fmall  part  of  the  orbit  of  a  comet  as  a  ftraight  line  de- 
fcribed  with  an  uniform  motion.  From  this  hypothefis, 
by  means  of  fmir  obfervations  made  at  proper  intervals 
of  time,  the  determination  of  the  path  of  the  comet  is 
reduced  to  this  geometrical  problem  :  ^our  ftraight 
lines  being  given  in  pofition,  It  is  required  to  dra.\v  a 
fifth  line  acrofs  them,  fo  as  to  be  cut' by  them  into  ' 
three  parts,,  having  given- ratios  to  one  another.  Now 
this  problesa  had  been  conftrutfted  by  Dr  Wallis  and 
Sir  Chrlftopher  Wren,  and  alfo  in-  three  different  ways 
by  Sir  Ifaac  himfelf  In  diffierent  parts  of  his  works;  yet 
none  of  thefe  geometers  obferved  that  there  was  a  par- 
ticular fituation  of  the'  lines  in  which  the  ptoblem  ad- 
mitted of  innumerable  folutions  :  and  this  happens  to 
be  the  V!jry  cafe  In  which  the  problem  is  applicable  to 
the  determination  of  the  comet's  path,  as  was  firft  dif-- 
covered  by  th^  Abbe  Bofcovlch,  who  was  led  to  It 
by  finding,  that  in  this  way  he  could  never  deter- 
mine the  path  of  a  comet  with  any  degree  of  cer- 
tainty. 

Befides  the  geometrical  there  is  alfo  an  algebraical 
analyfis  belonging  to  porifms  ;  which,  however,  does  not' 
belong  to  this  place,  becaufe  we  give  this  account  of 
them  merely  as  an  article  of  ancient  geometry ;  and  the 
ancients  never  employed  algebra  in  their  inveftigations- 
Mr  Playf^r,  profeffor  of  mathematics  in  the  unlverfity 
of  Edinburgh,  has  written  a  paper  on  the  origin  and- 
geometrical  Inveftigation  of  poriims,  which  Is  publlflied 
in  the  third  volume  of  the  Tranfaftlons  of  the  Royal-v 
Society  of  Ediuburgh,  from  whicii  this  account  of  the 
6  fubjewl 
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fork, 
I 'or  lack. 


"  fuhjeft  is  taken.  He  has  there  promlfed  a  fecond  part 
to  his  paper,  in  which  the  algebraical  inveftigation 
of  porifms  is  to  be  confidered.  This  will  no  doubt 
throw  confiderable  light  upon  the  fubjeft,  as  we  may 
Teadily  judge  from  that  gentleman's  known  abilities,  and 
from' the  fpecimen  he  has  already  given  us  in  the  firft  part. 

PORK,  tlie  flefli  of  fwine  killed  for  the  purpofes  of 
■food.    See  Sus. 

The  hog  is  the  only  domeftic  animal  that  we  know 
of  no  ufe  to  man  when  alive,  and  therefore  feems  pro- 
•perly  defigned  for  food.  Befides,  as  loathfome  and  ugiy 
to  every  human  eye,  it  is  killed  without  reluftance. 
The  Pythagoreans,  whether  to  preferve  health,  or  on 
-Eccount  of  compaffion,  generally  forbade  the  ufe  of  ani- 
mal food  ;  and  yet  it  is  alleged  that  Pythagoras  referved 
-the  ufe  of  hog's  flefli  for  himfelf.  The  Jews,  the 
^Egyptians,  &c.  and  other  inhabitants  of  warm  countries, 
and  all  the  Mahometans  at  prefent,  rejeft  the  ufe  of 
pork.  It  is  difficult  to  find  a  fatisfadlory  reafon  for  this, 
or  for  the  precept  given  to  the  Jews  refpefting  it,  tho' 
unqueftionably  there  was  fome  good  one  for  it.  The 
Greeks  gave  great  commendations  to  this  food ;  and  Galen, 
though  indeed  that  is  fufpedled  to  be  from  a  particular 
fondnefs,  is  everywhere  full  of  it.  The  Romans  confi- 
dered it  as  one  of  their  delicacies  ;  and  if  fome  of  the 
inhabitants  of  the  northern  climates  have  taken  an  aver- 
fion  to  it,  that  probably  arofe  from  the  uncultivated 
ftate  of  their  country  not  being  able  to  rear  it.  Pork 
is  of  a  very  tender  ftrufture  ;  increafed  perhaps  from  a 
peculiarity  in  its  cecunomy,  viz.  taking  on  fat  more 
readily  than  any  other  animal.  Pork  is  a  white  meat 
even  in  its  adult  ftate,  and  then  gives  out  a  jelly  in  very 
great  quantity.  On  account  of  its  little  perfpirability 
and  tendernefs  it  is  very  nutritious,  and  was  given  for 
that  intention  to  the  athleta.  With  regard  to  its  alka- 
lefcency,  no  proper  experiments  have  yet  been  made  ; 
but  as  it  is  of  a  gelatinous  and  fucculent  nature,  it  is 
probably  lefs  fo  than  many  others.  Upon  the  whole, 
Mat.  Med.  j^.  appears  to  be  a  very  valuable  nutriment ;  and  the  rea- 
fon is  not  very  obvious  why  it  was  in  fome  countries 
forbid.  It  is  faid  that  this  animal  is  apt  to  be  difeafed  ; 
•  but  why  were  not  inconveniences  felt  on  that  account 
in  Greece  ?  Again,  it  has  been  alleged,  that  as  Paleftinc 
would  not  rear  thefe  animals,  and  as  the  Jews  had 
learned  the  ufe  of  them  in  Egypt,  it  was  neceffary  they 
fhould  have  a  precept  to  avoid  them.  But  the  Egyp- 
tians themfelves  did  not  ufe  this  meat ;  and  this  reli- 
gious precept,  indeed,  as  well  as  many  others,  feems 
to  have  been  borrowed  from  them.  Poflibly,  as  pork 
is  not  very  perfpirable,  it  might  increafe  the  leprofy, 
which  was  faid  to  be  epidemic  in  Paleftine ;  though 
this  is  far  from  being  certain. 

PORLOCK,  in  the  county  ofSomerfet  in  England,  is 
a  fmall  fea-port  town  iix  miles  weit  from  Minehead.  This 
whole  parilh,  including  hamlets,  contains  about  110 
houfes,  and  nearly  600  inhabitants.  The  fituation  of  the 
town  is  very  romantfc,  being  nearly  iinrounded  on  all 
fides,  except  toward  the  fca,  by  fteep  and  lofty  hills, inter- 
fered by  deep  vales  and  hollow  glens.  Some  of  the  hills 
are  beautifully  wooded,  and  contain  numbers  of  wilddeer. 
The  valleys  are  very  deep  and  pitturefque;  the  fides  be- 
ing fteep,icarred  with  wild  rocks,and  patched  with  woods 
and  foreft  fhrubs.  Some  of  them  are  well  cultivated 
and  ftudde;*  with  villages  or  fingle  fainis  and  cottages, 
although  agriculture  here  is  very  imperfeftly  underftood. 
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Moft  of  the  roads  and  fields  are  fo  fteep,  that  no  carriage!  Por» 
of  any  kind  can  be  ufed ;  all  the  crops  are  therefore  H 
carried  in  with  crooks  on  horfes,  and  the  manure  in 
wooden  pots  called  dojfeU.    Many  of  the  poor  are  em- 
ployed in  fpinning  yarn  for  the  Dunfter  manufaftory. 
W.  Long.  3.  32.  N.  Lat.  51.  14. 
PORO.    See  Calauria. 

PORPESSE,  in  ichthyology.    See  Delphinus. 

PORPHYRIUS,  a  famous  Platonic  philofophcr,  was 
born  at  Tyre  in  233,  in  the  reign  of  Alexander  Seve- 
rus.  He  was  the  difciple  of  Longinus,  and  became 
the  ornament  of  his  fchool  at  Athens  ;  from  thence  he 
went  to  Rome,  and  attended  Plotinus,  with  whom  he 
lived  fix  years.  After  Plotinus's  detith  he  taught  phi- 
lofophy  at  Rome  with  great  applaufe  ;  and  became  well 
flcilled  in  polite  literature,  geography,  aftronomy,  and 
mufic.  He  Hved  till  the  end  of  the  third  century,  and 
died  Jn  the  reign  of  Diockfian.  There  are  ftill  extant 
his  book  on  the  Categories  of  Ariftotle  ;  a  Treatife  on 
Abftinence  from  Flelh ;  and  feveral  other  pieces  in 
Greek.  He  alfo  compofed  a  large  treatife  againft  the 
Chriftian  religion,  which  is  loft.  That  work  was  an- 
fwered  by  Methodius  bifl^op  of  Tyre,  and  alfo  by  Eu- 
febius,  Apollinarius,  St  Auguftin,  St  Jerome,  St  Cyril, 
and  Theodoret.  The  emperor  Theodofius  the  Great 
caufed  Porphyrius's  book  to  be  burned  in  338.  Thofe 
of  his  works  that  are.  ftill  extant  were  printed  at  Cam- 
bridge in  1655,  8vo,  with  a  Latin  verfion. 

"  Porphyrins  (iays  Dr  Enfield)  was,  it  muft;  be  own- 
ed,  a  writer  of  deep  erudition  ;  and  had  his  judgment  and 
integrity  been  equal  to  his  learning,  he  would  have  defer- 
ved  a  diftinguiflTied  place  among  the  ancients.  But  neither 
the  fplendor  of  his  diftion,  nor  the  variety  of  his  reading, 
can  atone  for  the  credulity  or  the  diflionefty  which  fil- 
ed the  narrative  parts  of  his  works  with  fo  many  extra- 
vagant tales,  or  intereft  the  judicious  reader  in  the  ab- 
ftrufe  fubtelties  and  myftical  flights  of  his  philofophical 
writings." 

PORPHYRY,  a  genus  of  ftones  belonging  to  the 
order  of  faxa.  It  is  found  of  feveral  different  colours, 
as  green,  deep -red,  purple,  black,  dark-brown,  and 
grey.  Under  the  name  of  porphyry,  Mr  Kirwan  and 
M.  de  Saufliire  include  thofe  ftones  which  contain  ei- 
ther felt-fpar,  fchoerl,  quartz,  or  mica,  with  other  fpecies 
of  cryftallized  ftone  on  a  fdiceous  or  calcareous  ground. 
There  are  a  great  many  different  kinds.  M.  Ferber  de- 
fcribes  20  varieties  under  four  fpecies,  but  in  general  it 
is  confidered  with  relation  to  its  ground,  which  is  met 
with  of  the  colours  already  mentioned.  When  the 
ground  is  of  jafper,  the  porphyry  is  commonly  vc-y 
hard ;  the  red  generally  contains  felt-fpar  in  fmaU  white 
dots  or  fpeclcc;  and  frequently,  together  with  thefe, 
black  fpots  of  fchoerl.  The  green  is  often  magnetic, 
and  is  either  a  jafper  or  fchoerl,  with  fpots  of  quartz. 
Sortietimes  a  porphyry  of  one  colour  contains  a  frag- 
ment of  anothi^r  of  a  different  colour.  Thofe  that  have 
chert  for  their  ground  are  fufible  per  fe.  The  calca- 
reous porphyry  confifts  of  quartz,  felt-fpar,  and  mic^^ 
in  feparate  grains,  united  by  a  calcareous  cement ;.  and. 


ry  confifts  of  a  greeniih 
which  red  felt-fpar  aud 


laftly,  the  micaceous  porphy 
grey  micaceous  ground,  in 
greeniih  foap-rock  are  inferted. 

The  porphyry  of  the  ancients  is  a  moft  elegant  mafs 
of  an  extremely  firm  and  compaft  ftrufture,  remarkably 
heavy^.aad  of.a  fine -ftrong  puipie,  variegated  more  . or 
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phyry.  lefs  with,  pale  red  and  white;  its  purple  is  of  all  degrees, 
from  the  claret-colour  to  tlxat  of  the  violet ;  and  its  va- 
riegations are  rarely  difpofed  in  veins,  but  fpots,  fome- 
times  very  fmall,  and  at  others  running  into  large  blotch- 
es. It  is  lefs  fine  than  many  of  the  ordinaiy  marbles  ; 
but  it  excels  thera  all  in  hardnefs,  und  is  capable  of  a 
moft  elegant  polilh.  It  is  (till  found  in  iramenfe  ftrata 
in  Egypt.  The  hard  red-lead  coloured  porphyry,  va- 
riegated with  black,  white,  and  green,  is  a  mbft  beauti- 
,ful  and  valuable  fubftance.  It  has  the  hardnefs  and  aU 
the  other  characters  of  the  oriental  porphyry  ;  and  even 
greatly  excels  it  in  brightnefs,  and  in  the  beauty  and 
variegation  of  its  colours.  It  is  found  in  great  plenty  in 
the  ifland  of  Minorca;  and  is  well  worth  importing,  being 
greatly  fuperior  to  all  the  Italian  marbles.  The  hard, 
pale -red  porphyry,  variegated  with  black,  white,  and 
green,  is  of  a  pale  flelh-colour  ;  often  approaching  to 
white.  It  is  variegated  in  blotches  fi-om  half  an  inch  to 
an  inch  broad.  It  takes  a  high  polifh,  and  emulates  all 
the  qualities  of  the  oriental  porphyry.  It  is  found  in 
immenfe  ftrata  in  Arabia  Petraea,  and  in  the  Upper 
£gypt ;  and  in  feparate  nodules  in  Germany,  England, 
and  Ireland. 

Ficoroni  takes  notice  of  two  exquifitely  fine  columns 
of  black  porphyry  in  a  church  at  Rome.  In  Egypt 
there  are  three  celebrated  obeliflcs  or  pillars  ef  porphy- 
ry, one  near  Cairo  and  two  at  Alexandria.  The  French 
call  them  agugllas,  and  in  England  they  are  called  C/eo- 
patra's  needles. 

The  art  of  cutting  porphyry,  praftifed  by  the  an- 
cients, appears  now  to  be  loft.  Indeed  it  is  difficult 
to  conceive  what  tools  they  ufed  for  faftiioning  thofe 
huge  columns  and  other  porphyry  works  in  fome  of  the 
ancient  buildings  in  Rome.  One  of  the  moft  confi- 
derable  of  thefe,  ftill  entire,  is  a  tomb  of  Conftantia,  the 
emperor  Conftantine's  daughter.  It  is  in  the  church  of 
St  Agnes,  and  is  commonly  called  the  tomb  of  Bacchus. 
in  the  palace  of  the  Thuilleries  there  is  alfo  a  buft  of 
Apollo  and  of  twelve  emperors,  all  in  porphyiy.  Some 
ancient  pieces  feem  to  have  been  wrought  with  the  chif- 
fel,  others  with  the  faw,  others  with  wheels,  and  others 
gradually  ground  down  with  emery.  Yet  modern  tools 
lofoph.  will  fcarce  touch  porphyry.  Dr  Lifter  therefore  thinks*, 
aa,  ancients  had  the  fecret  of  tempering  fteel  better 

than  we  ;  and  not,  as  fome  imagine,  that  they  had  the 
vol.  art  of  foftening  the  porphyry  ;  though  it  is  probable 
60.  that  time  and  air  have  contributed  to  increafe  its  hard- 
nefs. Mr  Addifon  fays,  he  faw  a  workman  at  Rome 
cutting  porphyry  ;  but  his  advances  were  extremely 
flow  and  almoft  infenfible.  The  Italian  fculptors  work 
the  pieces  of  old  porphyry  columns  ftill  remaining  (for 
'  the  porphyry  quarries  are  long  fmce  loft)  with  a  brafs 
faw  without  teeth.  With  this  faw,  emery,  and  water, 
they  rub  and  wear  the  ftone  with  infinite  patience. 
Many  perfons  have  endeavoured  to  retrieve  the  ancient 
art,  and  particularly  Leon  Baptifta  Alberti ;  who, 
fearcliing  for  the  neceffary  materials  for  temper,  fays, 
he  found  goats  blood  the  beft  of  any :  but  even  this 
availed  not  much  ;  for  in  working  with  chiffels  tem- 
pered with  it,  fparks  of  fire  came  much  more  plenti- 
fully than  pieces  of  the  ftone.  The  fculptors  were 
thus,  however,  able  to  make  a  flat  or  oval  form  ;  but 
tould  never  attain  to  any  thing  like  a  figure. 

In  the  year  1555,  Cofmo  de  Medicis  is  faid  to  have 
dlftilled  a  water  from  certain  herbs,  with  which  his  feulp- 
VoL.XV.  Partll. 


tor  Francefco  Tadda  gave  his  tools  fuch  an  admirable  Porphyry 
hardnefs  and  fo  fine  a  temper,  that  he  performed  fome      ^ " 
very  exquifite  works  with  them  ;  particularly  our  Sa- 
viour's  head  in  demi- relievo,  and  Cofmo's  head  and  his 
dwchefs's.    The  very  hair  and  beard,  how  difticuit  fo- 
ever,  are  here  well  conduced  ;  and  there  is  nothing  of 
the  kind  fuperior  to  it  in  all  the  works  of  the  ancients  ; 
but  the  fecret  appears  to  have  died  with  him.  The 
French  have  difcovered  another  mode  of  cutting  por- 
phyry, wz.  with  an  iron  faw  without  teeth,  ^xA gre-z^ 
a  kind  of  free  ftone  pulverized,  and  water.    The  341-  «, 
thors  of  this  invention  fay,  that  they  could  form  the 
whole  contour  of  a  column  hereby  if  they  had  matter 
work  on.    Others  have  propofed  to  harden  tools  fo  as 
to  cut  porphyry,  by  fteeping  them  In  the  juice  of  th6 
plant  called  bear's  beech  or  brankurjine.     See  Birch's 
Hift.  R.  S.  vol.  i.  p.  238.  vol.  ii.  p.  73,  &c.  Mr  Boyle 
fays,  that  he  caufed  porphyry  to  be  cut  by  means  of 
emery,  fteel  faws,  and  water  ;  and  obferves,  that  in  his 
time  the  Englilh  workmen- were  ignorant  of  the  man- 
ner of  vgorking  porphyry,  ami  that  none  of  them  would 
undertake  to  cut  or  polifti  it.  See  his  Works  abr.  vol,  i, 
p.  1 1 1.  , 

Da  Cofta  fuppofes,  and  perhaps  with  reafon,  that 
the  method  ufed  by  the  ancients  in  cutting  and  engra- 
ving porphyry  was  extremely  fimple,  and  that  it  was 
perfonned  without  the  aid  of  any  fcienttfic  means  that 
are  now  loft.  He  imagines,  that,  by  unwearied  dili- 
gence, and  with  numbers  of  common  tools  at  great  ex- 
pence,  they  rudely  hewed  or  broke  the  ftone  into  the 
intended  figure,  and  by  continued  application  reduced 
them  into  more  regular  defigns  ;  and  that  they  com- 
pleted the  work  by  polilhing'it  with  great  labour,  hf 
the  aid  of  particular  hard  fands  found  in  Egypt.  And 
he  thinks,  that  in  the  porphyry  quarries  there  were 
layers  of  grit  or  loofe  difunited  particles,  analogous  ta 
the  porphyry,  which  they  carefully  fought  for,  and  ufed 
for  this  work.  See  Nat.  Hijl.  of  FoJJils^  p.  285. 
PoRVHYRr-Sheily  a  fpecies  of  Murex. 
PORPITES,  the  Hair-button  stone,  in  natural 
hiftory,  a  name  given  by  authors  to  a  fmall  fpecies  of 
foffil  coral;  which  is  ufually  of  a  rounded  figure  con- 
fiderably  flatted,  and  ftriated  from  the  centre  everyway 
to  the  circumference.  Thefe  are  of  different  fizes  and 
of  different  colours,  as'greyilh,  whitilh,  brownifh,  of 
bluifli,  and  are  ufually  found  immerfcd  in  ftone.  See 
Plate  CC. 

^   PORRUM,  the  Leek  ;  a  fpecies  of  plants,  belong- 
ing to  the  genus  of  Allium. 

PORT,  a  harbour,  river,  or  haven,  formed  either  by 
nature  or  art  to  receive  and  flielter  ftiipping  from  the" 
ftorms  and  waves  of  the  open  fea. 

Artificial  ports  are  thofe  which  are  either  formed  by 
throwing  a  ftrong  mound  or  rampire  acrofs  the  har- 
bour's mouth  to  fome  ifland  or  rock,  or  eredling  two 
long  barriers,  which  ftretch  from  the  land  on  each  fide 
like  arms  or  the  horns  of  a  crefcent,  and  nearly  inclofe 
the  haven  ;  the  former  of  thefe  are  called  mole-heads  and 
the  latter  fiers. 

Port,  is  alfo  a  name  given  on  fome  occafions  to  the 
larboard  or  left  fide  of  the  fliip,  as  in  the  following  in- 
ftances.  Thus  it  is  faid,  "  the  fliip  heels  to  port,"  /.  e. 
ftoops  or  inclines  to  the  larboard-fide.  *'  Top  the  yard 
to  port  !"  the  order  to  make  the  larboard  extremity  of 
a  yard  higher  than  the  other.  "  Port  the  helna  !"  the 
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Pbrt.  order  to  put  the  helm  over  to  the  lai  board-fide  of  the 
"■"V""^  velfel.  In  all  thefe  fenfes  this  phrafe  appears  intended 
to  prevent  any  mlftakes  happening  from  the  fimilarity 
of  founds  in  tlie  words  Jlarhoard  and  larboard,  particu- 
larly when  they  relate  to  the  helm,  where  a  mifappre- 
henfion  might  be  attended  with  very  dangerous  confe- 
quences. 

Ports,  the  embrafures  or  openings  in  the  fide  of  a 
fhip  of  war,  wherein  the  artilleiy  is  ranged  in  battery 
\ipon  the  decks  above  and  below. 

The  ports  are  formed  of  a  fufiicient  extent  to  point 
and  fire  the  cannon,  without  injuring  the  fhip's  fide  by 
the  recoil ;  and  as  it  ferves  no  end  to  enlarge  them  be- 
yond what  is  neceffary  for  that  purpofe,  the  fhipwrights 
have  eftabliri:ed  certain  dimenfions,  by  which  they  are 
cut  in  proportion  to  the  fize  of  the  cannon. 

The  ports  are  fhut  in  at  fea  by  a  fort  of  hanging- 
doors  called  the  port-lids  ;  which  are  fattened  by  hinges 
to  their  upper  edges,  fo  as  to  let  down  when  the  can- 
non are  drawn  into  the  (hip*  By  this  means  the  water 
is  prevented  from  entering  the  lower  decks  in^a  turbu- 
lent fea.    The  lower  and  upper  edges  of  the  ports  are 


of  the  fea,  and  in  1 744  it  fuffcred  greatly  by  a  hurri-  P'  I't 
cane.  It  is  now  reduced  to  three  ftreets,  a  few  lanes,  p^j^gj, 
and  about  200  houfes.  It  contains  the  royal  navy-yard  _ 
for  heaving  down  and  refitting  the  king's  (hips  ;  the 
navy-hofpital,  and  barracks  for  a  regiment  of  foldiers. 
The  fortifications,  which  are  very  extenfive,  being  in 
excellent  order,  and  having  been  lately  ftrengthened 
with  many  additional  works,  it  may  be  faid  to  vie  in 
point  of  ftrength  with  any  fortrefs  in  the  king's  domi- 
nions. The  harbour  is  one  of  the  beft  in  the  world, 
and  1000  fhips  may  ride  therein,  fecurc  from  every 
wind  that  can  blow.  It  is  fix  miles  eaft  of  Spanilh- 
town,  and  as  much  by  water  fouth-eaft  of  Kingtton. 
W.  Long.  76.  40.  N.  Lat.  18.  o. 

PoRT-Royal,  an  ifland  in  North  America,  on  the  coaft 
of  South  Carolina,  which,  with  the  neighbouring  con- 
tinent, forms  one  of  the  moft  commodious  harbours  in 
the  Britilh  plantations.  It  is  15  miles  in  length  ;  and 
the  town  on  the  north  filore  is  called  Beaufort.  W. 
Long.  80.  10.  N.  Lat.  31.  40. 

PoRT-Royal,  the  name  of  two  monafteries  of  Cifter- 
tian  nuns  in  the  diocefe  of  Paris  ;  the  one  near  Chev- 


always  parallel  to  the  deck,  fo  that  the  guns,  when  le-    reufe,  at  the  diftance  of  five  leagues  £rom  Paris,  called 


veiled  in  their  carriages,  are  all  equally  higK  above  the 
lower  extremity  of  the  ports,  which  is  called  the  port- 
cells. 

Pq^RT,  is  alfo  a  ftrong  wine  brought  from  Port-a- 
port,  and  alfo  called  Porto  and  Oporto. 

Port  of  the  Voice,  in  mufic,  the  faculty  or  habit  of 
making  the  ftiakes,  paifages,  and  diminutions,  in  which 
the  beauty  of  a  fong  or  piece  of  mufic  confifts. 

Port -Crayon,  a  pencil-cafe,  which  is  ufually  four  or 
five  inches  long,  and  contrived  fo  as  that  the  pencil  may 
flide  up  and  down.  Its  infide  is  round,  and  its  outfide 
is  foraetimes  filed  into  eight  fides  or  faces,  on  which  are 
drawn  the  feftor-lines  ;  fometimes  it  is  made  round  both 
without-fide  and  within,  and  has  its  length  divided  into 
inches  and  parts  of  inches. 

PoRT-Fire,  a  compofition  for  fetting  fire  to  powder, 
&;c.  Port-fires  are  frequently  ufed  by  artillery  people 
in  preference  to  matches ;  and  they  are  diftinguiftied 
into  wet  and  dry  port-fires.  The  compofition  of  the 
former  is  faltpetre  four,  fulphur  one,  and  mealed  powder 
four.  When  thefe  materials  are  thoroughly  mixed  and 
fifted,  the  whole  is  to  be  moiftened  with  a  little  linfeed 
oil,  and  rubbed  between  the  hands  till  all  the  oil  is  im- 
bibed by  the  compofition.  The  preparation  for  dry 
port-fires  is  faltpetre  four,  fulphur  one,  mealed  powder 
two,  and  antimony  one.  Thefe  compofitions  are  dri- 
ven into  fmall  paper  cafes,  to  be  ufed  whenever  necef- 
fary. 

PoRT-aux-Prune,  fo  called  by  the  French,  is  a  coun- 
try on  the  coaft  of  Africa,  to  the  north  of  the  ifland 
of  Madagafcar.  It  is  a  rich  countiy,  and  fertile  in  rice 
and  paftures ;  it  is  inhabited  only  by  the  negroes,  who 
are  an  induttrious  good  fort  of  people,  but  very  fuper- 
ftitious.  There  are  no  towns,  but  feveral  villages,  and 
they  have  fome  cuftoms  which  feem  to  incline  to  Ju- 
daifm. 

PoRT-Jackfotii  in  New  Holland.  See  New  Holland, 
n°  7,  &c. 

PoRT-Royal,  a  fea-port  town  in  the  ifland  of  Jamaica. 
It  was  once  a  place  of  the  greateft  riches  and  importance 
in  the  Weft  Indies  :  but  in  1692  it  was  deftroyed  by  an 
earthquake,  in  1702  by  fire,  in  1722  by  an  inundation 


Port' Roy  a/  of  the  Fields  ;  and  the  other  in  Paris,  in  the 
fuburbs  of  St  James. 

The  nuns  of  the  former  of  thefe  monafteries  proving 
refraftory ,  were  difperfed ;  when  many  ecclefiaftics,  and 
others,  who  were  of  the  fame  fentiments  as  thefe  reli- 
gious, retired  to  Port-Royal,  took  apartments  there, 
and  printed  many  books.  Hence  the  name  of  Port- 
■Royalijls  was  given  to  all  their  party,  and  theli  books 
were  called  hooks  of  Port-Royal :  from  hence  we  fay 
the  writers  of  Port- Royal,  Mefiieurs  de  Port- Royal,  aud 
the  tranflations  and  grammars  of  Port-Royal. 

PORTA,  or  Vena  Porta,  in  anatomy,  a  large  vein 
diftributed  through  the  liver  in  the  manner  of  an  ar- 
tery.   See  Anatomy,  n"  96. 

PoRTA-Angufia  (anc.  geog.),  mentioned  only  by 
Ptolemy ;  a  town  of  the  VaccasI  in  the  Hither  Spain  ; 
thought  by  fome  to  be  Torre  ^lemada,  in  Old  Caftile  ; 
by  others  Los  Vahafes,  a  village  between  Burgos  and 
Torre  Quemada. 

PORT-SL-RoMANiC  (anc.  geog.),  according  to 
PUny,  Romulus  left  but  three,  or  at  moft  four,  gates  of 
Rome  :  afterwards,  on  enlarging  the  Pomceria,  or  com- 
pafs  of  the  city,  they  amounted  to  37. 

PORTAL,  in  architetture,  a  httle  gate  where  there 
are  two  gates  of  a  different  bignefs  ;  alfo  a  little  fquare 
corner  of  a  room  cut  off  from  the  reft  by  the  wainfcot,, 
and  forming  a  fhort  paffage  into  the  room.  The  fame 
name  is  alfo  fometimes  given  to  a  kind  of  arch  of  join- 
ers work  before  a  door. 

PORT  ATE,  or  a  Crofs  Port  at?.,  in  heraldry,  a  crofs 
which  does  not  ftaid  upright,  as  crofies  generally  do  ; 
but  lies  acrofs  the  efcutcheon  in  bend,  as  if  it  were  car- 
ried on  a  man's  fhoulder. 

PORTCULLICE,  in  fortification,  is  an  affemblage 
of  feveral  large  pieces  of  wood,  joined  acrofs  one  ano- 
ther like  a  harrow,  and  each  pointed  with  iron  at  the 
bottom.  They  are  fometimes  hung  over  the  gate-way 
of  old  fortified  towns,  ready  to  let  down  in  cafe  of  fur- 
prife,  when  the  gates  could  not  be  fliut. 

PORTER,  a  kind  of  malt-liquor  which  differs  from 
ale  and  pale  beer,  in  its  being  made  with  high  dried 
malt.   'See  Ale,  Beer,  and  Brewing. 
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PORT-Glasgow.    See  Glasgow,  lo. 

P'ORTGREVE,  or  Portgrave,  was  anciently  the 
principal  magiftrate  in  ports  and  ether  mai-itime  towns. 
The  word  is  formed  fi-om  the  Saxon  port,  "  a  port  or 
other  town  ;"  and  geref,  "  a  governor." — R  is  fome- 
times  alfo  written /)or/-rfW. 

Camden  obferves,  that  the  chief  magiftrate  of  Lon- 
don was  anciently  called  port-^re've :  inllead  of  whom, 
Richard  1.  ordained  two  bailiffs  ;  and  foon  afterwards 
King  John  granted  them  a  mayor  for  their  yearly  ma- 
giftrate. 

PORTICI,  a  palace  of  the  king  of  Naples,  fix 
miles  from  that  capital.  It  has  a  charming  htuation, 
on  the  fea-fide,  near  monnt  Vefuvius.  It  is  enriched 
with  a  vaft:  number  of  fine  ftatucs,  and  other  remains 
of  antiquity,  taken  out  of  the  ruins  of  Herculaneum. 

The  mufeum  confifts  of  l6  rooms,  in  which  the  dif- 
ferent articles  are  arranged  with  vei-y  great  tafte.  The 
floors  are  paved  with  Mofaic,  taken  from  the  recovered 
towns,  and  the  walls  of  the  court  are  hned  with  infcrip- 
tions.  Befides  bufts,  ftatues,  medals,  intaglios,  lam.ps, 
and  tripods,  there  is  fcarcely  an  article  ufcd  by  the  an- 
cients of  which  a  fpecimen  may  not  be  feen  in  this  mu- 
feum. "  But  the  moft  valuable  room  is  the  hbraiy, 
from  the  numerous  manufcript  rolls  which  it  contains. 
What  a  field  is  here  for  conjecture!  what  room  for 
hope !  Among  this  incftimable  coUeftlon,  how  many 
great  works  are  there,  of  which  even  the  names  are 
now  unknown  !  how  many  unbroken  volumes,  whofe 
very  fragments,  preferved  in  the  writings  of  the  ancient 
fchoHafts,  convey  to  us  moral  improvement,  information, 
and  delight !  perhaps  all  the  dramatic  pieces  of  Menan- 
der  and  Philemon  ;  perhaps,  nay,  certainly,  the  loft  De- 
cades of  Livy  ;  for  it  is  impoffible  to  fuppofe,  that  a- 
mong  fo  many  rolls,  the  moft  admired  hiftory  of  the 
people  who  polTelTed  them  is  not  to  be  found  :  what  pri- 
vate library  in  Britain  is  without  the  beft  hiftorics  ot 
England  i  But  how  I  tremble  for  their  fituation,  as 
Portici  is  built  o\i  the  lava  tliat  overwhelmed  Hercula- 
neum !  How  I  tremble  too  for  the  indifference  of  the 
king  of  Maples  towards  this  invaluable  treafure,  in 
which  all  the  moft  enlightened  people  of  Europe  are 
deeply  interefted  !  When  I  firft  faw  them,  I  had  no  idea 
of  what  they  were,  as  they  rcfemble  wooden  truncheons 
burnt  almoil  to  charcoal.  They  are  fo  hard  and  brittle, 
that  the  greateft  caution  muft  be  ufed  in  removing 
them,  left  they  crumble  to  duft  ;  ntverthelefs,  an  inge- 
nious friar  of  Genoa,  named  Roggio^  undertook  to  un- 
roll them ;  and  by  a  moft  curious,  though  tedious  pro- 
cefs,  fo  far  fucceeded,  as  to  tranfcribe  three  Greek  Trea- 
tifes  on  Philofopky  and  Mufic  ;  but  finding  (as  I  hear) 
no  other  encouragment  than  his  falary,  which  was  but 
Jittle  more  than  you  pay  fome  of  your  fervants,  the 
work  was  unhappily  difcontinued.  Were  thefe  manu- 
fcripts  in  England,  they  would  not  long  remain  a  fecret 
■to  the  world." 

P0RTIC6,  in  architefture,  a  kind  of  gallery  on 
the  ground  ;  or  a  piazza  encompaifed  with  arches  fup- 
ported  by  columns,  where  people  walk  under  covert. 
The  roof  is  ufually  vaulted,  fometimes  flat.  The  an- 
cients called  it  lacunar.  Though  the  word  portico  be 
-derived  from  porta,  "  gate,  door  ;"  yet  it  is  applied 
ti)  any  difpofition  of  columns  which  form  a  gallery, 
without  any  immediate  relation  to  dou)  s  or  gates.  The 
tnoll  ctiobrated  porticoes  of  antiquity  were,  thofe  of  So- 
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lomon's  temple,  which  formed  the  atrium  or  court,  and 
encompaffed  the  fanftuary  ;  that  of  Athens,  built  for  the 
people  to  divert  themfelves  in,  and  wherein  the  philofo- 
phers  held  their  difputes  and  converfations,  (fee  I'orch  ) ; 
and  that  of  Pompey  at  Rome,  raifed  merely  for  magni- 
ficence, confifting  of  feveral  rows  of  columns  fupport- 
Ing  a  platform  of  vaft  extent ;  a  draught  whereof, 
Serlio  gives  us  in  his  antique  buildings.  Among  tfie 
modern  porticoes,  the  moft  celebrated  is  the  piazza 
of  St  Peter  of  the  Vatican. — That  of  Covent-Gard^n, 
London,  the  work  of  Inigo  Jones,  is  alio  much  ad- 
mired. 

PORTIL    See  Pompeii. 

PORTLAND,  a  peninfula  in  Dorfetfliire,  of  great 
ftrength  both  by  nature  and  art,  being  furrounded  with 
inaccefTible  rocks,  except  at  the  landing-place,  where 
there  is  a  ftrong  cartle,  called  Portland  cnjll",  built  by 
king  Hemy  VIII.  There  is  but  one  church  in  the 
illand :  and  that  Hands  fo  near  the  fea,  that  it  is  often 
in  danger  from  it.  It  is  now  chiefly  noted  for  the  free- 
ftone  which  is  found  there,  and  which  is  greatly  em- 
ployed in  London,  and  other  parts  of  England,  for 
building  the  fineft  ftruClures.  St  Paul's  church,  in  par- 
ticular, was  built  therev^^ith.  W.  Long.  2.  35.  N.  Lat. 

The  following  cuftom  at  Portland  is  worthy  of  no- 
tice. "  While  I  was  looking  over  the  quarries  at  Port- 
land (fays  Mr  Smeaton),  and  attentively  confidering  the 
operations,  obferving  how  foon  the  quanymen  would 
cut  half  a  ton  of  fpawls  from  an  unformed  block,  and 
what  large  pieces  flew  off  at  every  ftroke  ;  how  fpeedily 
their  blows  followed  one  another,  and  how  inceflfantly 
they  purfned  this  labour  with  a  tool  of  from  18  to  20 
pound  weight ;  I  was  naturally  led  to  view  and  confider 
the  figure  of  the  operative  agent ;  and  after  having  ob- 
ferved,  that  by  far  the  greateft  number  of  the  quarry- 
men  were  of  a  very  robuft  hardy  form,  in  whofe  hand.i 
the  tool  I  have  mentioned  feemed  a  mere  play-thing, 
I  at  laft  broke  out  with  furprife,  and  inquired  of  my 
guide,  Mr  Roper,  where  they  could  pofllbly  pick  up 
fuch  a  fet  of  ftout  fellows  to  handle  the  kemel,  which  iu 
their  hands  feemed  nothing  ?  for  I  obferved,  that  in  the 
fpace  of  15  minutes,  they  would  knock  off  as  much 
wafte  matter  from  a  mafs  of  ftone,  as  any  of-  that  occu- 
pation I  had  ever  feen  before  would  do  in  an  hour.  Says 
Roper, '  we  do  not  go  to  fetch  thofe  men  from  a  diftance, 
they  are  all  born  upon  the  ifland,  and  many  of  them 
have  never  been  farther  upon  the  main  land  than  to 
Weymouth.'  I  told  him,  I  thought  the  air  of  that 
ifland  muft  be  very  propitious,  to  furniih  a  breed  of 
men  fo  particularly  formed  for  the  bufinefs  they  follow- 
ed. '  The  air  (he  replied),  though  very  fharp  from  our 
elevated  fituation,  is  certainly  very  healthy  to  working 
men  ;  yet  if  you  knew  how  thefe  men  are  produced, 
you  would  wonder  the  lefs ;  for  all  our  marriages  here 
are  productive  of  children.'  On  defiling  an  explana- 
tion how  this  happened,  he  proceeded :  '  Our  people 
here,  as  they  are  bred  to  hard  labour,  are  veiy  early  in 
a  condition  to  many  and  provide  for  a  family  ;  they  in- 
termarry with  one  another,  very  rarely  going  to  the 
main-land  to  feek  a  wife  ;  and  it  has  been  the  cuftom  of 
the  ifland,  from  time  immemorial,  that  they  never  mar- 
ry till  the  woman  is  pregnant.'  But  pray  (faid  I) 
does  not  this  fubjeCt  you  to  a  great  luimber  of  liailards  ?, 
Have  not  your  Pdrtlanders  the  fune  kind  of  ricklenefi 
"    3  E  2  '  1* 
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Pertlanf' ,  tKeIr  attachments  that  Engliflamen  are  fubjeft  to  ? 
*  and,  in  confequence,  does  not  this  produce  many  incon- 
veniences ?  '  None  at  all  (replies  Roper),  for  previous  to 
my  arrival  here,  there  was  but?  one  child  on  record  of 
the  pariih  regiftei"  that  had  been  born  a  baftard  in  the 
compafs  of  (50  years.  The  mode  of  courtfhip  here  Is, 
that  a  young  woman  never  admits  of  the  ferious  ad- 
drefies  of  a  young  man,  but  on  fuppofition  of  a  tho- 
rough probation.  When  fhe  becomes  with  child,  (he 
tells  her  mother,  the  mother  tells  her  father,  her  father 
tells  his  father,  and  he  tells  his  fo5i,  that  it  is  then  pro- 
per time  to  be  married.'  But  fuppofe,  Mr  Roper, 
zhe  does  not  prove  to  be  with  child,  what  happens  then  ? 
Do  they  live  together  without  marriage  ?  or,  if  they 
fj:parate,  is  not  this  fuch  an  imputation  upon  her,  as  to 
prevent  her  getting  another  fuitor  ?  *  The  cafe  is  thus 
managed  (aniwered  my  friend),  if  the  woman  does  not 
prove  with  child  after  a  competent  time  of  courtfhip, 
they  conclude  they  are  not  deftined  by  Providence  for 
each  other  ;  they  therefore  feparate  ;  and  as  it  is  an  efta- 
blifhed  maxim,  which  the  Portland  women  obferve  with 
great  ftrlftnefs,  never  to  admit  a  plurality  of  lovers  at 
one  time,  their  honour  is  noway  tarnifhed  :  (he  juft  as 
foon  (after  the  affair  is  declared  to  be  broke  off)  gets 
another  Alitor,  as  if  fhe  had  been  left  a  widow,  or  that 
nothing  had  ever  happejied,  but  that  fhe  had  remained 
an  immaculate  virgin.'  But  pray.  Sir,  did  nothing 
particular  happen  upon  your  men  coming  down  from 
London  ?  *  Yes  (fays  lie)  our  men  were  much  ftruck, 
and  mightily  plcafed  with  the  facility  of  the  Portland 
ladies,  and  it  was  not  long  before  feveral  of  the  women 
proved  v^^ith  child  ;  but  the  men  being  called  upon  to 
marry  them,  this  part  of  the  leffon  they  were  uninftrtic- 
ted  in  ;  and  on  their  refufal,  the  Portland  women  arofe 
to  ftone  them  out  of  the  ifland  ;  infomuch,  that  thofe 
few  who  did  not  choofe  to  take  their  fweethearts  for  bet- 
ter or  for  '-duorfe,  after  fo  fair  a  trial,  were  in  reality  ob- 
liged to  decamp  ;  and  on  this  occafion  fome  few  baftards 
Xvere  born  :  but  lince  then  matters  have  gone  on  accord- 
ing to  the  ancient  cuftom." 

iPORTLAND  VASE,  a  celebrated  funeral  vafe  which 
wds  long  in  pofTeflion  of  the  Baberini  family;  but  which 
was  lately  purchafed  for  1 000  guineas  by  the  Duke  of 
Portland,  from  whom  it  has  derived  its  prefent  name. 
Its  height  is  about  ten  inches,  and  its  diameter  where 
broadefl  fix.  There  are  a  variety  of  figures  upon  it  of 
uioft  exquifite  workmanfhip,  in  bas  relief  of  white  opake 
glafs,  raifed  on  a  ground  of  deep  blue  glafs,  which  ap- 
pears black  except  when  held  againft  the  light.  It  ap- 
pears to  have  been  the  work,  of  many  years,  and  there 
are  antiquarians  who  date  its  produftion  feveral  centuries 
before  the  Chriilian  era;  fince,  as  has  been  faid,  fculpture 
was  declining  in  excellence  in  the  time  of  Alexander 
the  Great; 

Refpe6ting  the  purpofe  of  this  vafe,  and  what  the  fi- 
gures on  it  were  meant  to  reprefent,  there  have  been  a 
variety  of  conjeftures,  which  it  is  not  our  bufinefs  to 
*  Leves  of  enumerate..  We  think  with  Dr  Darwin*  that  it  was  not 
t^t  Plants,  made  for  the  aOies  of  any  particular  pcrfon  deceafed  ; 

and  therefore  that  the  fubje£l  of  its  embellifhments  is 
not  a  private  hiftory,  but  of  a  general  nature.  But  we 
are  not  fure  that  he  is  right  in  conjefturing  it  fo  repre- 
fent a  part  of  the  Eleufinian  myfteries ;  becaufe  that 
eonjefture  depends  on  Warburton's  explanation  of  the 
-(Jth  book  of  the  iEneid,  which  does  not  now  command 
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that  refpe^l  which  it  did  when  it  was  firft  propofed.  Por 
We  fhall  therefore  give  a  fliort  account  of  the  feveral 
figures,  without  noticing  any  of  the  theo,i-ics  or  con- 
jeftures  that  have  been  made  about  them. 

In  one  compartment  three  exquifite  figures  are  placed 
on  a  ruined  column,  the  capital  of  which  is  fallen,  and. 
lies  at  their  feet  among  other  disjointed  ftones  :  they  fit 
under  a  tree  on  loofe  piles  of  ftone.  The  middle  figure 
is  a  female  in  a  reclining  and  dying  altitude,  with  an 
inverted  torch  in  her  left  hand,  the  elbow  of  which  fup- 
ports  her  as  Ihe  finks,  while  the  right  hand  is  railed 
and  thrown  over  her  drooping  head.  The  figure  on 
her  right  haiid  is  a  man,  and  that  on  the  left  a  woman, 
both  fupporting  themfelves  on  their  arms,  and  apparent- 
ly thinking  intenfely.  Their  backs  are  to  the  dying 
figure,  and  their  faces  are  turned  to  her,  but  without 
an  attempt  to  affift  her.  On  another  compartment  of 
the  vafe  is  a  figure  coming  through  a  portal,  and  go- 
ing down  with  great  timidity  into  a  darker  region, 
where  he  is  received  by  a  beautiful  female^who  llretches 
forth  her  hand  to  help  him :  between  her  knees  is  a 
large  and  playful  ferpent>.  She  fits  with  her  feet  to- 
wards an  aged  figure,  having  one  foot  funk  into  the 
earth,  and  the  other  raifed  on  a  column,  with  his  chin 
refting  on  his  hand.  Above  the  female  figure  is  a  Cupid 
preceding  the  firft  figure,  and  beckoning  him  to  ad- 
vance. This  firft  figure  holds  a  cloke  or  garment, 
which  he  feems  anxious  to  bring  with  him,  but  which 
adheres  to  the  fide  of  the  portal  through  which  he 
has  paffed.  In  this  compartment  there  are  two  trees, 
one  bf  which  bends  over  the  female  figure  and  the  other 
over  the  aged  one.  On  the  bottom  of  the  vafe  there 
is  another  figure  on  a  larger  fcale  than  the  one  we  have 
already  mentioned,  but  not  fo  well  finiflied  nor  fo  eleva- 
ted.  This  figure  points  with  its  finger  to  its  mouth. 
The  drefs  appears  to  be  curious  and  cumberfome,  and 
above  there  is  the  foliage  o(  a  tree.  On  the  head  of  the  fi- 
gure there  is  a  Phrygian  cap:  it  is  not  eafy  to  fay  whe- 
ther this  figure  be  male  or  female.  On  the  handles  of 
the  vafe  are  reprefented  two  aged  heads  with  the  ears 
of  a  quadruped,  and  from  the  middle  of  the  forehead 
rifes  a  kind  of  tree  without  leaves  :  thefe  figures  are  in 
all  probabiHty  mere  ornaments,  and  have  no  connexion 
with  the  reft  of  the  figures,  or  the  ftory  reprefented  on 
the  vafe. 

PORTLANDIA,  in  botany :  A  genus  of  the  mo- 
nogynia  order,  belonging  to  the  pentandria  clafs  of 
plants  ;  and  in  the  natural  method  ranking  with  thofe 
of  which  the  order  is  doubtful.  The  corolla  is  eleva- 
ted and  funnel- fiiaped  ;  the  antherse  are  longitudinal;, 
the  capfule  pentagonal,  and  retufe  at  top  ;  bilocular,  and 
crowned  with  a  pentaphyllous  calyx. ' 

There  are  two  fpecies,  viz.  the  grandiflora  and  hex- 
andra ;  the  former  of  which  has  been  particularly  de- 
fcribed  by  Dr  Browne,  who  ha«  alfo  given  a  good  figure 
of  it.  It  has  frequently  flowered  in  the  royal  garden  at 
Kew,  and  in  Dr  Pitcairn's  at  Iflington. 

The  external  bark  is  remarkably  rough,  furrowed,^ 
and  thick  ;  it  has  no  tafte.  T  he  inner  bark  is  very 
thin,  and  of  a  dark  brown  colour.  Its  tafte  is  bitter 
and  aftringent,  and  its  virtues  are  the  fame  as  thofe  of 
the  Jefuit's  bark.  Infufed  in  fpirits  or  wine  with  a 
little  orange-peel,  it  makes  an  excellent  ftomachic  tinc- 
ture. 

PORT-Lovjs,  is  a  ftrong  town  of  France,  in  Bre^ 
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tagne,  In  the  diocefe  of  Vaiihes,  witji  a  citadel  and  a 
good  harbour.  It  was  fortified  by  Louis  XIII,  from 
whom  it  derived  its  name.  It  was  a  ftation  for  part  of 
the  royal  navy  and  the  Eaft  India  fliips  belonging  to 
prance.  It  is  feated  at  the  mouth  of  the  river  Blavet, 
27  miles  weft  of  Vannes.  W.  Long.  3.  18.  N.  Lat. 
47.  40. 

PoRT-Mahon.    See  MinorcA;. 
PORTO.    See  Oporto. 

PoRTO-Be'lo,  a  town  of  North  America,  fituated  in 
N.  Lat.  9.  3.  W.  Long.  79.  45.  dofe  to  the  fea,  on  the 
decHv  ity  of  a  mountain,  which  furrounds  the  whole  har- 
bour. This  harbour  is  fo  large,  deep,  and  fate,  that 
Columbus,  who  firft  difcovered  it,  gave  it  the  name 
of  Porto-BeUo,  or  the  "  Fine  Harbour,"  which  is  nOw 
commonly  ufed  to  denote  the  town.  The  nunaber  of 
the  houfes  is  about  130  ;  moft  of  them  of  wood,  large 
and  fpacious,  forming  one  long  flreet  along  the  ftrand, 
with  other  fmaller  ones  crofling  it.  'J'he  governor  of 
the  town  is  always  a  gentleman  of  the  army,  fubordi- 
iiate  to  the  prefidcnt  of  Panama  ;  but  having  under 
him  the  commandants  of  the  forts  that  defend  the  har- 
bour. At  the  eaft  end  of  the  town,  on  the  road  to 
Panama,  is  a  place  called  Guinea,  where  all  the  negroes 
of  both  fexes,  whether  flaves  or  free,  have  their  habi- 
tations. This  place  is  very  much  crowded  when  the 
galleons  are  here,  moft  of  the  inhabitants  of  the  town 
quitting  their  houfes  entirely  for  the  fake  of  letting 
them  ;  while  others  content  themfelves  with  a  fmall 
part,  in  order  to  make  money  of  the  reft.  The  Mu- 
lattoes  and  other  poor  families  alfo  remove  either  to 
Guinea,  or  to  cottages  already  erefted  near  it,  or  built 
f)n  the  occafion.  Great  numbers  of  artificers  ILkewife 
who  flock  to  Porto-Bello  from  Panama  to  work  at 
their  refpeftive  callings  during  the  fair,  lodge  in  Guinea 
for  cheapnefs.  Towards  the  fea,  in  a  large  traft  be- 
tween the  town  and  Gloria  caftle,  barracks  are  erefted, 
in  moft  of  which  the  fhips  crews  keep  ftalls  of  fweet- 
meats,  and  other  kinds  of  eatables,  brought  from  Spain ; 
but  at  the  conclufion  of  the  fair,  when  the  iliips  put  to 
fea,  all  thefe  buildings  are  taken  down,  and  the  town 
returns  to  its  former  tranquillity  and  emptinefs.  In 
1739,  the  harbour  was  defended  by  a  caftle  and  two 
forts  ;  which  were  all  demoliftied  by  admiral  Vernon, 
who,  with  fix  ftiips  only,  made  himfelf  mafter  of  this 
port.  .  The  country  about  Porto-Bello  is  over-run  with 
^nountains  and  impenetrable  foi-efts,  except  a  few  val- 
leys, in  which  are  fome  fcattered  farms.  Among  the 
mountains  that  furround  the  harbour  is-one  diftinguifhed 
by  the  name  of  Capiro,  and  by  its  fuperior  loftinefs  is 
a  fort  of  barometer  to  the  country,  by  foretelling  every 
change  of  weather.  Its  top  is  always  covered  with 
clouds,  of  a  denfity  and  darknefs  feldom  feSn  in  thofe 
of  the  atmofphere.  When  thefe  clouds  thicken,  in- 
ereafe  then-  blacknefs,  and  fink  below  their  ufual  fta- 
tion, it  is  a  fure  fign  of  a  tempeft  ;  while,  on  the  other 
hand,  their  clearnefs  and  afcent  as  certainly  indicate 
the  approach  of  fair  weather.  Thefe  changes  are  very 
fudden  and  frequent  here.  The  fummit  of  the  moun- 
tain is  fcarce  ever  clear  from  clouds  ;  and  when  it  hap- 
pens, it  is  only,  as  it  were,  for  an.inftant.  Except  in 
the  time  of  the  fair,  all  the  inhabitants  of  Porto-Bello 
do  not  amount  to  3000  ;  half  of  whom  are  Indians, 
Mulattoes,  or  Negroes ;  the  Spaniards  of  any  fubllance 


not  choofing  to  refide  in  a  place  fo  extremely  unhealthy,  Porw. 
and  fatal  even  to  the  lives  of  the  natives.  Ulloa  tells  " 
us,  that  the  cattle  brought  hither  from  Panama  or 
Carthagena,  lofe  their  fiefh  fo  faft  in  the  beft  paftures, 
as  to  become  fcarce  eatable :  he  alTures  us  alfo,  that 
neither  horfes  nor  aftes  are  bred  here.  The  heat,  in- 
deed, is  exceflive  ;  and  the  torrents  of  rain  are  fo  dread- 
ful, fudden,  and  impetuous,  that  one  not  accuftomed 
to  them  would  imaorine  a  fecond  deluoe  was  cominof. 
Thefe  torrents  are  alfo  accompanied  with  frightful 
tempefts  of  thunder  and  lightning,  the  awfulnefs  of  the 
fcene  being  heightened  by  the  repercufilons  from  the 
mountains,  and  the  (hrieks  and  bowlings  of  multitudes 
of  monkeys  of  all  kinds  which  inhabit  the  furrounding 
woods. 

Freft\  water  pours  dowm  in  ftreams  from  the  moun- 
tains, fome  running  without  the  town,  and  others  crofs- 
ing  it.  Thefe  waters  are  very  light  and  digeftive  ; 
qualities  which  in  other  countries  would  be  very  valu- 
able, but  are  here  pernicious,  producing  dyfenteiies,. 
which  die  patient  feldom  furvives.  However,  thefe 
rivulets,  formed  into  refervoirs,  ferve  the  purpofes  of 
bathing,  which  is  here  found  to  be  very  conducive 
to  health. 

As  the  forefts  almoft  border  on  the  houfes  of  the" 
ftreets,  tygers  often  make  incurfions  into  the  ftreets 
during  the  night,  carrying  off  fowls,  dogs,  and  other 
domeftic  animals,  and  fometimes  even  children  have 
fallen  a  prey  to  them..  Befides  the  fnares  ufually  laid 
for  them,  the  Negroes  and  Mulattoes,  who  fell  wood  in 
the  forefts  of  the  mountains,  are  very  dexterous  in  en- 
countering them  ;  and  fome,  for  a  flender  reward,  even 
feek  them  in  their  retreats. 

The  town  of  Porto-Bello,  which  is  thinly  inhabited 
by  reafon  of  its  noxious  air,,  the  fcarclty  of  provifions, 
and  the  barrenneCs  of  the  foil,  becomes,  after  the  arri- 
val of  the  galleons,  one  of  the  moft  populous  towns  in 
the  world..  He  who  had  feen  it  quite  empty,  and 
every  place  wearing  a  melancholy  afpcft,  would  be 
filled  with  aftoniftiment  to  fee  the  bufthng  multitudes 
in  the  tim.e  of  the  fair,  when  every  houfe  is  crowded, 
the  fquares  and  ftreets  encumbered  with  bales  of  mer- 
chandife  and  chefts  of  gold  and  filver,  the  harbour 
full  of  fhips  and  veffels,  fome  loaded  with  provifions 
from  Carthagena,  and  others  with  the  goods  of  Peru, 
as  cocoa,  Jefuit's  bark,  Vicuna  wool,  and  bezoar  ftones  ; 
and  this  town,  at  all  other  times  detefted  for  its  delete- 
rious quahties,  becomes  the  ftaple  of  the  riches  of  the 
Old  and  New  World,  and  the  fcene  of  one  of  the  moft 
confiderable  branches  of  trade  in  the  univerfe..  For- 
merly the  fair  was  limited  to  no  particular  time  ;  but 
as  a  long  ftay  in  fuch  a  fickly  place  extremely  affefted 
the  health  of  the  traders,  his  Catholic  majefty^  tranf- 
mitted  an  order  that  the  fair  fhould  not  laft  above  4©- 
days  ;  and  that,  if  in  that  time  the  merchants  could  not 
agree  on  their  rates,  thofe  of  Spain  fhould  be  allowed- 
to  carry  their  goods  up  the  country  to  Peru  :  and  ac- 
cordingly, the  commodore  of  the  galleons  has  orders 
to  re-embark  them,  and  return  to  Carthagena  ;  but- 
otherwife,  by  virtue  of  a  compaft  between  the  mer- 
chants of  both  kingdoms,  and  ratified  by  the  king,  no.- 
Spanifh  trader  is  to  fend  his  goods,  on  his  own  account, 
beyond  Porto-Bello.  The  Englifh  were  formerly  al- 
lowed to  fend  a  fhip  aanually  to  this- fair,. which  tum- 
id! 
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Porto,  ed  to  gi'eat  account ;  and,  whilft  the  aflTiento  contract 
fubfifted,  either  with  the  EngHfh  or  the  French,  one  of 
their  principal  faftories  was  at  Porto-Bello. 

PoRTo-Farina,  a  port  about  12  miles  from  Cape 
Carthage,  in  the  bay  of  Tunis,  where  formerly  the  large 
vefTels  belonging  to  the  bey  were  fitted  out,  and  laid  up 
on  their  return  from  a  cruize.  This  harbour  is  fafe 
from  the  weather,  and  opens  into  a  large  lake,  fdVmed 
by  the  Mejerdah,  which  runs  through  into  the  fea. — 
The  north-weft  wind,  which  blows  right  upon  the  fhore, 
together  with  the  foil  brought  down  by  the  river,  which 
lias  the  fame  quality  as  the  Nile  of  overflowing  its 
banjcs,  has  formed  a  bar,  fo  that  only  fmaU  veffels  can 
now  enter.  It  is  ftill  the  arfenal  where  the  naval  ftores 
are  kept.    E.  Long.  10.  16.  N.  Lat.  37.  12. 

PoRTo-Farralo,  a  handfome  town  of  Italy,  in  the 
ifle  of  Elba,  with  a  good  citadel.  It  is  very  ftrong,  and 
feated  on  a  long,  high,  Ileep  point  of  land,  to  the  weft 
of  the  bay  of  the  fame  name,  which  has  two  forts.  It 
belongs  to  the  great  duke  of  Tufcany,  who  always 
keeps  a  good  garrifon  there.  E.  Long,  ic,  37.  N. 
Lat.  48.  55. 

PoRTo-Longone,  a  fmall  but  very  ftrong  town  of  I- 
taly,  and  in  the  ifle  of  Elba,  with  a  good  harbour,  and 
a  fortrefs  upon  a  rock  almoft  inacceftible.  The  king 
of  Naples  has  a  right  to  put  a  garrifon  therein,  though 
the  place  belongs  to  the 'prince  of  Piombino.  It  is 
feated  on  the  eaft  end  of  the  ifland,  eight  miles  fouth- 
weft  of  Piombino.    E.  Long.  10.  10.  N»  Lat.  42.  52. 

PoRTO-Santo,  an  ifland  of  the  Atlantic  Ocean,  on 
the  coaft  of  Africa,  and  the  leaft  of  thofe  called  the 
Madeiras.  It  is  about  15  miles  in  circumference,  and 
■produces  but  little  corn  ;  however,  there  are  oxen  and 
Vvild  hogs,  and  a  vaft  number  of  rabbits.  There  are 
trees  v/hich  produce  the  gum  or  refin  called  dragon's 
Hood ;  and  there  is  likewife  a  little  honey  and  wax, 
which  are  extremely  good.  It  has  no  harbour,  but 
good  mooring  in  the  road.  It  belongs  to  the  Portu- 
guefe,  and  is  300  miles  weft  of  the  coaft  of  Africa. 
W.  Long.  16.  20.  N.  Lat.  ^2.  58. 

PoRTO'Seguro,  a  government  of  South  America,  on 
the  eaftern  coaft  of  Brahl ;  bounded  on  the  north  by 
the  government  of  Rio-dos-Hilios,  on  the  eaft  by  the 
North  Sea,  on  the  fouth  by  the  government  of  Spiritu- 
Santo,  and  on  the  weft  by  the  'I'uplcks.  It  is  a  very 
fertile  country,  and  the  capital  town  is  of  the  ,  fame 
name.  It  k  built  on  the  top  of  a  rock,  at  the  mouth 
of  a  river,  on  the  coaft  of  the  North  Sea,  and  is  in- 
habited by  Portuguefe.  W.  Long.  38.  50.  S.  Lat. 
17.  O.j 

PoRTc-VecchlOf  is  a  fea-port  town  of  Corfica,  in  the 
Mediterranean  Sea,  feated  on  a  bay  on  the  eaftern 
coaft  of  the  ifland.  It  is  1 2  miles  from  Bonifacio,  and 
40  north  of  Sardinia.  E.  Long.  9.  20.  N.  Lat. 
41.  42.  _ 

PoRTO-Ftnereo,  is  a  town  of  Italy,  on  the  coaft  of 
Genoa,  at  the  entrance  of  the  gulph  of  Spetia.  It  is 
feated  on  the  fide  of  a  hill,  at  tlie  top  of  which  there  is 
a  fort.  It  has  a  vei-y  good  harbour,  and  is  45  miles 
fouth-eaft  of  Genoa.    E.  Long.  9.  38.  N.  Lat.  44.  5. 

PORTRAIT,  or  Portraiture,  in  painting,  the 
reprefentaticn  of  a  perfon,  and  efpecially  of  a  face,  done 
from  the  life.  In  this  fenfe  we  ufe  the  term  portrait- 
fainting,  in  contradiftinftion  to  hijlory-palnting,  where 
•a  refemblance  of  perfons  is  ufually  difregarded.  For- 
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traits,  when  as  large  as  tlH  life,  are  ufualTy  painted  iil 
oil-colours  ;  fometimes  they  are  painted  in  miniature 
with  water-colours,  ci-ayons,  paftlls,  &c.  See  Paint- 
ing, p.  641. 

PORTREE,  is  a  finall  village,  containing  a  church 
and  a  very  few  houfes,  with  an  excellent  bay  and  a  good 
harbour,  in  the  Ifle  of  Sky.    "  The  entrance  of  the 
bay  (Mr  Knox  tells  us)  reprefents  agreeable  landfcapes  "^""^ " 
on  both  fides,  with  excellent  pafture. 

'  The  bay  of  Portree  (fays  Mackenzie),  off  the 
houfes,  is  an  exceeding  good  harbour  for  a  few  fliips  of 
any  fize  ;  it  is  well  flieltered,  the  gi-ound  good,  1,he 
depth  from  five  to  14  fathoms,  and  nothing  to  fear  co- 
ming in  but  a  rock,  about  half  a  cable's  length  from 
Airderachig  Point,  on  the  ftarboard  as  you  enter  the 
anchorage,  part  of  which  is  always  above  water.'  It 
is  the  only  port  or  harbour  to  a  very  confiderable  divi- 
fion  of  Sky,  on  the  eaft  fide.  From  this  opening  to  the 
northern  extremity,  a  courfe  of  20  miles,  the  'fliore  is 
one  continued  fine  of  lofty  rocks,  where  no  flilp  can  find 
refuge  in  the  mildeft  weather,  and  where  inevitable  dan- 
gers await  the  mariners  in  rough  weather. 

"  James  V.  of  Scotland  and  feveral  of  his  nobility  land- 
ed here,  when  they  made  the  tour  of  the  Hebrides  in 
1535  ;  from  which  circumftance,  this  fine  bay  has  got 
the  honourable  name  of  Pcrtreet' 

Mr  Knox  tells  us,  "  that  the  country  round  this  vil- 
lage, though  mountainous,  is  well  inhabited ;  it  raifts 
much  grain,  and  many  cattle.  Here  the  late  Sir  James 
Macdonald  had  mai-ked  out  the  lines  of  a  town  ;  and  go- 
vei-nment,  it  is  faid,  promifed  to  affift  him  in  the  work 
with  500  1.  ;  but  the  death  of  that  gentleman  put  an  end 
to  thefe  pronaifing  appearances,  and  matter's  remain  in 
Jlalu  quo'' 

PORTSMOUTH,  a  fea-poi-t  town  in  Hampfliire, 
with  one  of  the  moft  fecure  and  capacious  harbours  irt 
England,  being  defended  by  a  numerous  ai'tillery,  both 
on  the  fea  and  land-fide,  and  very  good  fortifications. 
A  gi-eat  part  of  the  I'oyal  navy  is  built  hei-e  ;  and  here 
are  fome  of  the  fineft  docks,  yar'ds,  and  magazines  of 
naval  ftores,  in  Europe.  It  is  feated  in  the  ifle  of 
Portfeyj  being  fur-rounded  by  the  fea  except  on  the 
north  fide,  where  there  is  a  river  which  runs  from  one 
arm  of  it  to  the  other.  It  is  much  rcforted  to  on  ac- 
count of  tire  royal  navy,  whofe  ufiial  rendezvous  is  at 
Spithead,  which  is  at  the  eaft  end  of  the  ifle  of  Wight, 
and  oppofite  to  Portfmoutlr.  I'here  is  a  di-aw-bridge 
over  the  river-,  and  it  has  always  a  good  garrifon.  It 
is  governed  by  a  mayor,  i  2  aldei-men,  and  bur-geffes, 
and  fends  two  members  to  parhament.  It  has  one 
church,  and  two  chapels,  one  in  the  garrifon,  and  one 
in  the  Common,  for  the  ufe  of  the  dock,  and  others,  ; 
befides  feveral  meeting-houfes  of  the  diffenters.  The  \ 
houfes  of  Portffnouth  amount  to  about  2000,  and  the 
inhabitants  to  about  1 2, DGO.   W.  Loirg.  1.  1.  N.  Lat.  i 

50- 47:      .  ''  °     .   ,  ^ 

The  town  is  fuppofed  to  receive  its.  name  from  Port, 
a  faiTTous  Saxon  chieftain,  who,  A.  D.  -^or.  landed 
her-e  with  his  two  fons.  It  made  a  confiderable  iigure 
in  the  time  of  the  Saxons ;  and  from  the  utility  of  its 
fituation,  was  highly  favoured  by  all  our  m.onarchs  of 
the  Norman  line.  It  was  incorporated,  and  became  alfo 
a  parliamentary  borough.  In  the  reign  of  Edward  III. 
it  was  in  a  ver-y  flourifhing  ftate  ;  but,  A.  D.  1338, 
in  the  ver-y  fame  ivign,  was  burned  by  the  French, 
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wiven  tiiat  monarch,  which  was  afterwards  ratified  by 
king  Richard  11.  forgave  the  inhabitants  a  debt,  and 
remitted  their  fee-farm  for  1  o  years  ;  within  which 
fpace  they  fo  recovered  themfelves,  as  to  equip  a  fqua- 
dron,  which  failed  into  the  mouth  of  the  Seine,  funk 
two  fhips,  and  brought  away  a  great  booty.  The 
fingular  excellence  of  its  port,  and  the  convenience  of 
fitting  out  fleets  from  thence  in  the  time  of  a  French 
war,  induced  Edward  IV.  to  think^  of  fortifying  it, 
as  he  aftually,  in  fome  meafure,  did  ;  which  fortifi- 
cations were  farther  carried  on  by  Richard  III.  But 
king  Henry'  VII.  was  the  firfl:  who  fettled  a  garrifon 
therein  ;  which  was  increafed,  and  the  place  made 
ftill  ftronger,  in  tlie  reign  of  Henry  VIII.  who  had  a 
great  dock  there,  wherein  was  built  the  Henry  Grace 
de  Dieu,  which  was  the  largeit  fiiip  in  the  navy  of  his 
time.  The  fame  monarch,  remarkably  attentive  to 
the  fecurity  of  all  maritime  places,  built  what  is  now 
called  South-Sea  Cafl/e,  for  the  proteftion  of  this.— 
The  improvements  made  here  in  the  reign  of  Eli- 
zabeth were  much  fuperior  to  all  thefe.  King  Charles  1 1, 
after  his  reftoratlon,  dii-efted  great  alterations,  elta- 
bhfhed  new  docks  and  yards,  raifed  feveral  forts,  and 
fortified  them  after  the  modern  manner  ;  which  works 
were  augmented  under  his  brother's  reign.  Notwith- 
ftanding  this,  king  William  direfted  hkewife  frefii  alte- 
rations and  additions  ;  and  fucceeding  princes,  following 
his  example,  have,  at  a  large  expence,  extended  thefe 
fortifications,  and  taken  in  a  vaft  deal  of  ground  :  fo  that 
it  is  at  prefent,  as  the  importance  of  the  place  deferves, 
the  moft  regular  fortrefs  in  Britain  ;  and,  as  it  cannot 
be  efFe£luaIly  attacked  by  fea,  may  be  juftly  elteemed 
impregnable. 

Portsmouth,  the  largefl  town  in  the  ftate  of  New 
Hampfhire  in  North  America.  It  ftands  on  the  fouth- 
eall  fide  of  Pifcataqua  river,  about  two  miles  from  the 
fea,  and  contains  about  600  houfes,  and  4400  inhabi- 
tants. The  town  is  handfomely  built,  and  pleafantly 
fituated.  Its  public  buildings  are,  a  court-houfe,  two 
churches  for  Congregationahfl:s,  one  for  Epifcopalians, 
and  one  other  houfe  for  public  worfliip.  Its  harbour 
is  one  of  the  fineft  on  the  continent,  having  a  fufficient 
depth  of  water  for  veffels  of  any  burthen.  It  is  defend- 
ed againft  ftorms  by  the  adjacent  land,  in  fuch  a  man- 
ner, as  that  (hips  may  fecurely  ride  there  in  any  feafon 
of  the  year.  Befides,  the  harbour  is  fo  well  fortified  by 
nature,  that  very  little  art  will  be  neceffary  to  render  it 
impregnable.  Its  vicinity  to  the  fea  renders  it  very 
convenient  for  naval  trade.  A  light-houfe,  with  a 
fingle  light,  ftands  at  the  entrance  of  the  harbour. 

PORTSOY,  is  a  handfome  fea-port  town,  fituated 
on  a  fmall  promontory  running  into  the  fea,  on  the  fouth 
fide  of  the  Murray  Frith,  in  Scotland,  about  fix  miles 
from  Cullen,  and  feven  weft  from  Banff.  It  fends  out 
feveral  fifhing  veffels,  particularly  for  the  Hebride  white 
fiftiery,  and  exports  a  confiderable  quantity  of  grain. 
A  manufa<Sfure  of  ftocking  and  fewing  thread  is  alfo 
carried  on  to  a  confiderable  amount  for  the  London  and 
Nottingham  markets.  In  the  neighbourhood  is  a  flra- 
tum  of  marble,  of  a  dark  greenifh  colour,  in  which,  it 
is  faid,  the  curious  fubftance  called  asbestos,  or  earth- 
flax,  has  been  found.  From  the  aft)eftos  a  fort  of  in- 
combuftible  cloth  is  made,  which  is  purified  by  throw- 
ing it  into  the  fire.    W.  Long.  2.  5.  N.  Lat.  57.  50. 

PORTUGAL,  the  moft  wefterly  kingdom  of  Eu- 
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rope,  bounded  on  the  weft  and  fouth  by  the  Atlantic  PortugaL 

Ocean,  and  on  the  eaft  and  north  by  Spain  ;  extending 

about  310  miles  in  length,  and  150  in  breadth.  spain  and 

By  modern  writers,  we  find  this  country  conftantly  Portugal, 
ftylcd  in  Latin  Lufjan'ta  ;  and  it  is  certain,  that  an-  ^  . 
ciently  a  country  of  Spain  went  by  that  name  ;  but  it  "^""'^ 
does  not  by  any  means  appear  that  the  country  called 
by  the  ancients  Lu/itania  had  the  fame  boundaries 
with  the  modern  kingdom  of  Portugal.  Before  Au- 
guftus  Cffifai-,  Lufitania  feems  to  have  been  bounded 
on  the  north  by  the  ocean,  and  on  the  fouth  by  tlie  ri- 
ver Tagus  ;  by  which  means  it  comprehended  all  Ga- 
licia,  and  excluded  two  of  the  fix  provinces  of  Portu- 
gal. But  in  the  more  ftrift  and  reftrained  fenfe  of 
the  word,  it  was  bounded  on  the  north  by  tlie  I)u- 
rius,  now  the  L'ouro,  and  on  the-  fouth  by  the  river 
Anas,  now  the  Guadiana  ;  in  which  fenfe  it  was  not 
quite  fo  long  as  modern  Portugal,  but  confiderably 
broader.  a 

The  commonly  received  opinion  with  regard  to  theE,'^y|J^°^'^Sy 
etymology  of  the  word  Portugal,  is,  tl^at  a  great  num-  '^^^^^ 
ber  of  Gauls  landed  at  Porto,  or  Oporto,  whence  it 
received  the  name  of  Partus  GaUorum,  or  the  Port  of 
the  Gauls  ;  and  In  procefs  of  time  that  name  gradually 
extended  over  the  whole  country,  being  foftened,  or 
rather  fliortened,  into  Portuga/.  But  the  time  when 
this  event  happened,  the  reafon  why  thefe  Gauls  came 
thither,  and  what  became  of  them  afterwards,  are  aU. 
particulars  which  lie  burled  in  oblivion.  It  Is  alleged, 
however,  that,  upon  an  eminence  which  overlooks  the 
mouth  of  the  river  Douro,  there  ftood  an  ancient  town 
called  Cak,  ftrong  and  well  peopled,  but  ill  feated  for 
trade  ;  and  this  occafioned  the  conftruftion  of  a  lower 
town  or  hamlet,  which  was  called  Partus  Cale,  that 
is,  the  haven  of  Cale  ;  and,  in  procefs  of  time,  Por- 
tuca/ta.  At  length,  becoming  fo  confiderable  as  to 
merit  an  epifcopal  chair,  the  bifhops  fubfcribed  them- 
felves, as  the  records  of  ancient  councils  teftify,  Por- 
tucalenfes,  and  the  name  of  the  city  was  transferred  to 
the  diocefe.  It  is  true,  that  thefe  bifhops  afterwards 
changed  their  title,  and  fubfcribed  themfelves  Por/a- 
enfes.,  that  is,  bi/kops  of  Porto ^  But  the  fafts  juft  men- 
tioned are  aftually  recorded  in  authentic  hiftorles  ;  and 
as  the  diocefe  of  Portucalla  contained  in  a  great  meafure 
that  little  country  in  which  the  foverelgnty  originally. 
began,  the  name  extended  Itfelf,  together  with  the  ac- 
quifitions  of  the  fovereigns,  and  has  remained  to  the 
kingdom,  though  the  diocefe  itfelf  has  changed  its  name, 
and  poflibly  on  that  veiy  account.  3, 

Portugal,  though  even  yet  but  a  fmall.  kingdom,  Originail/.- 
was  originally  much  fmaller.  The  Spanifh  and  Por-*'"^y^^j^. 
tuguefe  hlftorlans  agree,  that  Don  Alonfo,  king  of^"^^^  mga 
Leon  and  Caftlle,  and  fon  to  Don  Ferdinand  the 
Great,  beftowed  his  daughter  Donna  Therefa  in  mar- 
riage upon  an  illuftrious  ftranger,  Don  Henry,  and 
gave  him  with  her  the  frontier  province  which  he  had 
conquered  from  the  Mbors,  fmall  indeed  in  extent, 
but  excellently  fituated,  and  fo  pleafant  and  fertile, 
that  it  has  fometimes  been  ftyled  Medulla  Htfpan'ica, 
or  the  marrow  of  Spain.  To  this  territory  was  added 
the  title  of  Count ;  but  authors  are  much  divided  about 
the  time  that  this  ftrauger  came  into  Spain,  and  who 
he  was.  However,  the  authors  of  the  Univerfal  Hi- 
ftory  make  it  pretty  evident,  that  he  was  a  grandfon 
of  Robert  the  firft  duke  of  Burgundy.   The  manner  ia 
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which  he  obtained  the  prlncipah'ty  above-mentioned  is 
related  as  follows : 

The  king,  Don  Alonfo,  apprehenfive  that  his  fuc- 
cefs  in  taking  the  city  of  Toledo  would  bring  upon 
him  the  whole  force  of  the  Moors;,  fcnt  to  demand 
affiftance  from  Philip  I.  of  France,  arid  the  duke  of 
Burgundy,  whofe  daughter  he  had  married.  His  re- 
quefl  was  granted  by  both  princes ;  and  a  numerous 
body  of  ti-oops  \v<is  fpeedily  colledled  for  his  fervice,  at 
whofe  head  went  Raymond  count  of  Burgundy,  Hen- 
ry younger  brother  of  Hugh  duke  of  Burgundy,  Ray- 
mond count  of  Tholoufe,  and  many  others.  They 
arrived  at  the  court  of  Don  Alonfo  in  the  year  1087, 
where  they  were  received  and  treated  with  all  poffible 
marks  of  efteem  ;  and  having  in  the  courfe  of  two  or 
three  years  given  great  proofs  of  their  courage  and 
condu£l,  the  king  refolved  to  beftow  his  only  daugh- 
ter named  Urraca,  then  a  mere  child,  being  at  moft 
in  her  ninth  year,  upon  Raymond  count  of  Burgundy, 
and  afligned  them  the  province  of  Galicia  for  the  fup- 
port,  of  tlieir  dignity.  About  four  years  after,  Don 
Alonfo  being  very  defirous  to  exprefs  his  gratiiude  to 
Heni-y  of  Burgundy,  gave  him  in  marriage  a  natural 
daughter  of  his,  born  while  he  remained  in  exile  at  To- 
ledo, whofe  name  was  Donna  Therefa  /  and  upon  this 
marriage,  he  gave  up  in  full  property  the  country  which 
has  been  already  mentioned. 

The  new  fovereign,  with  his  confort,  fixed  their  re- 
fidence  in  the  town  of  Guimaraez,  pleafantly  fituated 
on  the  banks  of  the  river  Ave.  The  remains  of  an 
ancient  palace  belonging  to^  their  fucceflbrs  are  ftill  to 
te  feep  ;  and  -on  account  of  its  having  been  anciently 
jthe  capital,  the  king,  Don  Denis,  granted  the  inha- 
'bitants  an  immunity  from  taxes,  which  they  ftill  en- 
Joy. 

The  Portuguefe,  now  finding  themfelves  indepen- 
dent, immediately  began,  like  other  nations,  to  at- 
■  tempt  the  fubjeftion  of  their  neighbours.  Henry  is 
faid  to  have  performed  great  exploits  againft  the 
^Moors  ;  but  the  accounts  of  them  are  fo  indiltinft,  that 
they  cannot  be  taken  notice  of  here.  He  died  in  1112; 
and  was  fucceeded  by  his  fon  Don  Alonfo,  then  an  in- 
fant in  the  third  year  of  his  age.  In  his  minority,  the 
kingdom  Avas  governed  by  his  mother  Donna  Therefa, 
affifted  by  two  able  minifters.  During  the  firft  nine 
years  of  their  adminiftration,  nothing  remarkable  hap- 
pened ;  but  after  that  period,  fome  differences  took 
place  between  the  queen  regent  (for  fhe  had  afTumed  the 
title  of  queen  after  her  father's  death)  and  Urraca  queen 
Cf  Caftile.  Therefa  infifted,  that  fome  part  of  Gali- 
cia belonged  to  her  in  virtue  of  her  father's  will ;  and 
therefore  feized  on  Tuy,  an  epifcopal  town,  and  a  place 
of  fome  confequence.  Urraca,  having  affembled  a  nu- 
merous army,  went  in  perfon  into  Galicia  ;  upon  which 
Therefa  was  obhged  to  abandon  Tuy,  and  take  fhelter 
in  one  of  her  own  fortreflfes.  The  confequences,  in  all 
probability,  would  have  be«n  fatal  to  the  new  kingdom, 
had  not  the  archbifliop  of  Compoftella,  without  whofe 
affiftance  Urraca  could  do  nothing,  demanded  leave  to 
retire  with  his  vafTals.  This  offended  the  queen  to  fuch 
a  degree,  that  Ihe  threw  him  into  prifon  ;  which  aft  of 
violence  excited  fuch  a  commotion  among  her  own  fub- 
jcfts,  that  the  Portuguefe  were  foon  delivered  from  their 
.;apprehenfions.  Queen  Therefa  fell  immediately  after 
into  a  fimilar  error,  by  throwing  into  prifon  the  arch- 
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biSlop  of  Braga,  who  had  not  efpoufed  her  caufc  To  Portu 
waimly  as  fhe  had  expefted.  The  bifliop,  however, 
was  quickly  delivered  by  a  bull  from  the  pope,  who  alfo 
threatened  the  kingdom  with  an  interdi£l ;  and  this  was 
the  firft  remarkable  offence  which  Therefa  gave  her 
fubjefts. 

Soon  after  this.  Queen  Urraca  died,  and  all  diffe- 
rences were  amicably  fettled  at  an  interview  between 
Therefa  and  Don  Alonfo  Raymond,  who  fucceeded  to 
the  kingdom  of  Caftile.  But,  in  1126,  the  king  of 
Caftile  beijig  obliged  to  march  with,  the  whole  ftrength 
of  his  dominions  againft  his  father-in-law  the  king  of 
Navarre  and  Arragon,  Therefa  took  the  opportunity 
of  again  feizing  upon  Tuy  ;  but  the  king  foon  return- 
ing vvith  a  fupcrior  army,  (he  was  again  obliged  to  aban- 
don her  conqueft.  But  the  greateft  misfortune  which 
befel  this  princefs,  \)^'as  a  quarrel  with  her  own  fon  Don 
Alonfo  Enriquez,  It  does  not  appear  indeed  that 
Therefa  had  given  him  any  juft  caufe  of  offence  ;  but  it 
is  certain  that  a  civil  war  enfued,  in  which  the  queen's 
forces  were  totally  defeated,  and  fhe  herfelf  made  prifon- 
er,  in  which  fituation  fhe  continued  during  the  remain- 
der of  her  life.  ^ 

Enriquez  having  thus  attained  to  the  free  and  full  Don  A 
pofTcflion  of  his  dominions,  made  feveral  attempts  up-on  'onf/s 
fome  places  in  Galicia,  but  without  fuccefa  ;  fo  that  he  '^''"'^ '  , 
was  at  laft  conftrained  to  make  peace  with  Alonfo  king  ^'^j^''"  ^  ' 
of  Caftile  and  Leon,  who  had  afTumed  the  title  of  Em-  Caftile 
peror  of  the  Spams ;  the  more  efpecially  as  his  dominions 

happened  to  be  at  that  time  invaded  by  the  Moors.  

The  number  of  infidels  was  fo  ^reat,  that  the  count  of 
Portugal  had  little  hopes  of  Tubduing  them;  but  a 
plague  breaking  out  in  the  Moorifli  army,  they  were  0- 
bliged  to  retreat ;  after  which  he  reduced  feveral  places 
belonging  to  that  nation.  But,  in  the  mean  time,  the 
emperor  Don  Alonfo,  breaking  into  the  Portuguefe 
territories,  deftroyed  eveiy  thing  with  fire  and  fword. 
The  king  of  Portugal  furprifed  and  cut  off  a  confider- 
able  part  of  his  army  ;  which,  however,  did  not  hinder 
the  emperor  from  marching  dire6lly  towards  him. — 
But,  at  the  intercefTiQn  of  the  pope's  legate,  all  diffe- 
rences were  accommodated,  and  a  peace  concluded ;  all 
places  and  prifoners  taken  on  both  fides  being  deHvered 
up. 

In  the  mean  time,  the  progrefs  of  the  Chriftian  arms 
in  Spain  being  reported  to  Abu-Ali  Texefien,  the  mi- 
ramamolin  or  chief  monarch  of  the  Moors  in  Barbary, 
he  direfted  Ifmar,  or  Iftimael,  his  lieutenant  in  Spain,  to 
afTemble  all  the  forces  in  the  fouthern  provinces,  and 
drive  the  Chriftians  beyond  the  Douro.  Ifhmael  imme- 
diately began  to  prepare  for  putting  thefe  orders  in  ex- 
ecution ;  and  having  added  a  confiderable  body  of  troops 
brought  from  Barbary  to  thofe  whom  he  had  raifed  in 
Spain,  the  whole  army  was  very  numerous.  He  was 
met  by  Don  Alonfo  of  Portugal,  in  the  plains  of  Ou- 
rique,  on  the  banks  of  the  river  Tayo  ;  and  Iftimael  VJdlor 
took  all  poffible  means  to  prevent  the  Chriftians  from  Ouriqi 
paflSng  that  river,  becaufe  his  own  cavalry,  in  which 
the  ftrength  of  his  army  chiefly  confifted,  had  thus 
more  room  to  adl.  The  Portuguefe  forces  were  very 
inconfiderable  in  number  in  comparifon  of  the  Moors  ; 
but  Iftimael,  being  Xoo  confident  of  viftory,  divided 
his  army  into  1 2  bodies,  and  difpofed  them  in  fuch  a 
manner  as  might  beft  prevent  the  flight,  not  fuftain 
the  attack,  of  the  Chriftians.    The  confequence  was, 
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ortugal.  that  lus  amy  was  overthrown  with  Incredible  flaugh- 
ter,  and  a  vaft  number  of  prifoners  taken,  among 
whom  were  JOoo  Chriftians,  of  the  fe6t  ftyled  Moza- 
t  rabians,  whom,  at  the  rcquell  of  Theotonus,  prior  of  tlie 

Holy  Crofs,  Don  Alonfo  fet  at  liberty  with  their  wives 
and  children,  and  procured  them  fettlements  in  his  own 
8  dominions. 
*"lTu'°"'     After  this  fignal  vidory,  gained  in  the  year  11 39, 
title  of  I^o"  Alonfo  was  proclaimed  king  by  his  foldiers,  and 
ever  after  retained  that  title,  renouncing  all  kind  of  fub- 
jection  to  the  crown  of  Spain.    Being  very  defirous, 
however,  of  bringing  down  the  power  of  the  emperor, 
he  entered  into  a  league  with  Raymond  count  of  Bar- 
celona and  regent  of  the  -kingdom  of  Arragon  againft 
that  prince.    In  confequence  of  this  treaty,  he  entered 
Galicia  viath  a  confiderable  force  on  one  fide^,  while  Don 
Raymond  did  the  fame  on  the  other.    Neither  of  thefe 
enterprifes,  however,  fucceeded.    The  Portuguefe  mo- 
narch met  with  a  fevere  check  in  his  expedition  into 
Galicia,  where  he  received  a  dangerous  wound,  and  had 
fome  of  the  nobility  who  attended  him  taken  prifoners. 
'  At  the  fame  time  he  received  intelligence  that  the 

Moors  had  invaded  his  dominions,  fo  that  he  was  obli- 
k  ged  to  retire  ;  which,  however,  was  not  done  in  fufii- 

P  cient  time  to  prevent  the  ftrong  fortrefs  of  Leyria  from 

falling  into  their  hands.  This  fortrefs  they  demoliflied, 
and  put  all  the  gamfon  to  the  fword  ;  but  the  king 
caufed  it  to  be  rebuilt  ftronger  than  before,  and  put  a 
more  numerous  garrifon  into  it  ;  however,  he  under- 
took nothing  farther  this  campaign.  The  war  conti- 
nued with  various  fuccefs  till  the  year  1 14.5,  when  the 
king  projefted  an  enterprife  againft  Santaren,  a  ftrong 
city  about  1 2  miles  from  Liftjon.  In  this  he  luckily 
fucceeded :  and  by  that  means  gained  a  confiderable 
track  of  country,  and  a  fti'ong  barrier  to  his  domi- 
nions. 

After  this  fuccefs  Don  Alonfo  caufed  himfelf  with 
much  ceremony  to  be  chofen  and  crowned  king  of  Por- 
tugal before  an  aflfembly  of  the  ftates,  where  he  alfo  for 
lemnly  renounced  all  dependence  on  the  crown  of  Spain, 
declaring,  that  if  any  of  his  fucceflbrs  fhould  condefcend 
to  pay  tribute  or  to  do  homage  to  that  crown,  he  was 
unworthy  of  enjoying  the  kingdom  of  Portugal.  The 
boil  and  next  year  the  king  undertook  the  ixcovery  of  Lifbon 
out  of  the  hands  of  the  Moors ;  and  concerning  this 
expedition  there  are  fuch  numbers  of  fables,  that  it  is 
almoft  impofiible  to  come  at  the  truth.  What  can  be 
gathered  from  thefe  accounts  is,  that  he  undertook  the 
fiege  with  a  fmall  army,  and  was  able  to  make  but  little 
progrefs  in  it,  partly  from  the  ftrength  of  the  place, 
and  partly  from  the  numerous  garrifon  by  which  it  was 
defended.  At  length,  fortunately  for  Don  Alonfo,  a 
fleet  of  adventurers,  French,  Englifh,  Germans,  and 
Flemings,  that  were  going  to  the  Holy  Land,  anchored 
at  the  mouth  of  the  river  Tagus,  whofe  afliftance  he  de- 
manded, as  not  altogether  foreign  to  their  defign  of  ma- 
king war  on  the  infidels.  His  requeft  was  readily  grant- 
ed ;  and,  with  their  afliftance,  Lift)on  was  fpeedily  re- 
duced ;  which  conqucft  fo  much  raifed  the  reputation 
of  this  monarcli,  and  brought  fuch  numbers  to  recruit 
his  army,  that  before  the  end  of  the  year  1 147  he  had 
reduced  12  other  confiderable  cities. 

For  many  years  after  this,  Don  Alonfo  was  fuccefs- 
ful  in  all  his  undertakings.    He  fettled  the  Internal  go- 
vernment of  his  kingdom,  -procured  a  bull  from  pope 
Vol.  XV.  Part  II. 
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Alexander  III.  confirming  his  regal  dignity,  undertook  P«  twff:!!' 
many  fuccefsful  expeditions  againft  the  Moors,  and  be-  ^-^r"""^ 
came  mafter  of  four  of  the  fix  provmces  which  compofe 
the  prefent  kingdom  of  Portugal.     In  all  his  underta- 
kings he  was  afliftcd  by  the  counfels  of  his  Queen  Ma* 
tilda,  who  was  a  woman  of  great  capacity,  and  fuffi- 
cient  for  the  government  of  the  kingdoin  in  her  hu'. 
band's  abfencc.    By  her  he  had  a  numerous  offspring, 
particularly  three  daughters  ;  the  eldeft  of  whom,  Doii- 
ha.  Mafalda  or  Mathilda,  was  married  to  the  king  of 
Arragon  ;  the  fecond,  Urraca,  to  Don  Ferdinand  king 
of  Leon  ;  and  the  third,  Therefa,  to  Philip  earl  of      1 1 
Flanders.    In  1 166,  however,  the  king  thought  pro- 'J  £ 
per,  from  what  provocation  we  know  not,  to  invade'j'^f'"|^^J^'' 
the  dominions  of  his  fon-in-law  Don  Ferdinand  ;  and 
poflefTed  himfelf  of  Limmia  and  Turon,  two  cities  of  of  Spain. 
Galicia,  in  which  he  put  ftrong  garrifons.    The  next 
year,  elated  with  his  fuccefs,  he  marched  with  a  nmne- 
rous  army  towai^ds  Badajos,  which  he  invefted  ;  on  the 
news  of  which,  Don  Ferdinand,  who  had  afTembl'-^d  a 
large  army  at  Ciudad  Rodrigo,  marched  to  its.  reliefs 
Yet  before  he  could  come  within  fight  of  it,  it  had  fur- 
rendered  to  the  king  of  Portugal  ;  upon  which  Don 
Ferdinand  came  to  a  refolution  of  belieging  his  anta- 
gonift  in  his  newly  conquered  city  ;  which  Don  Alon- 
fo perceiving,  endeavoured  to  draw  out  his  forces  info 
the  field.    Though  he  was  at  that  time  upwards  of  70 
years  of  age,  he  was  himfelf  on  horfeback,  and  pufijing 
forwards  at  the  head  of  his  horfe  to  get  out  at  the  gate, 
he  ftruck  his  leg  againft  one  of  the  bolts  with  fuch  vio- 
lence that  the  bone  was  ftiattered  to  pieces.    This  ac- 
cident occafioned  fuch  confufion,  that  the  Portuguefe 
troops  were  eafily  beaten,  and  Don  Alonfo  was  takert 
prifoner.    He  was  exceedingly  mortired  by  this  dif- 
grace,  efpecially  as  he  had  no  great  reafon  to  expedl  ve- 
ry kind  treatment  from  his  fon-in-law.    However,  the 
king  of  Leon  behaved  towards  him  with  the  greateft 
refpeft  and  affeftion.    He  defired  him  to  lay  afide  all 
thoughts  of  bufinefs,  and  attend  to  his  cure  ;  but  find- 
ing him  reftlefs  and  impatient,  he  affured  him  that  he 
expedted  nothing  more  than  to  have  things  put  into 
the  fame  condition  as  before  the  war,  and  that  they 
might  live  In  peace  and  fiiendftilp  for  the  future  :  to 
which  the  king  of  Portugal  moft  readily  aflented  ;  but 
returned  to  his  dominions  before  his  cure  was  perfeft- 
ed,  which  was  the  caufe  of  his  being  lame  all  the  reft 
of  his  hfe.    However,  this  did  not  abate  his  military 
ardour ;   for,  notwithttanding  this  Inconvenience,  his 
courage  tranfported  him  into  the  field  whenever  he  was 
called  by  the  intereft  of  his  fubje£ls.    Towards  the  end 
of  his  reign,  an  opportunity  feemed  to  prefent  itfelf  of. 
obtaining  once  for  all  an  entire  releafe  from  the  difa- 
greeable  pretenfions  of  the  king  of  Leon,  who.  It  feems, 
had  infifted  on  the  king  of  Portugal's  doing  homage  for 
his  kingdom.    The  opportunity  which  now  prefented 
Itfelf  was  a  quarrel  between  the  king  of  Leon  and  his 
nephew  Don  Alonfo  king  of  Caftlle.   'Fhe  latter  aflced 
afliftance  from  the  king  of  Portugal,  which  was  readily 
granted.    But  Don  Ferdinand,  having  received  Intelli- 
gence that  the  Infant  Don  Sancho  (the  king's  eldeft 
fon)  was  advancing  towards  Ciudad  Rodrigo,  affem- 
bled  his  troops  on  that  frontier  with  fuch  diligence,  i.a 
that  he  was  enabled  to  attack  him  unexpedtedly,  and  en- 9"" 
tirely  defeated  him.  Underftanding,  however,  that  Don      ^  ^^^'ft, 
Sancho  was  recruiting  his  forces  with  great  diligence,  iiig  ^0^^?, 
3F  he" 
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Portugal,  he  let  him  know  that  they  might  he  much  better  em- 
^--y——  ployed  againft  the  infidels,  who  remained  carelefs  and 
unprepared,  cxpeAing  the  ifiue  of  the  war.  Don  San- 
cho  made  a  proper  vife  of  this  advice ;  and,  after  ma- 
king feme  motions  to  amufe  the  enemy,  made  a  fudden 
irruption  into  Andahifia,  penetratinjr  as  far  as  Triana, 
one  of  the  fubuihfi  of  Seville.  The  Moors  aflembled 
their  forces  in  order  to  attack  him  on  his  retreat ;  but 
Don  Saneho  having  firft  fatigued  them  by  the  celerity  of 
his  march,  at  length  chofe  a  ftrong  camp,  and,  having 
given  his  troops  time  to  repofe,  drew  them  out  and 
offered  the  enemy  battle.  The  Moors  accepted  the 
challenge,  but  were  entirely  defeated  ;  and  Don  San- 
eho returned  into  Portugal  with  fpoils  to  an  immenfe 
amount.  For  fome  years  after  the  war  was  continued 
without  any  remarkable  event  ;  but,  in  1 1 8^  Jofeph 
king  of  Morocco,  having  already  tranfported  multit  ucks 
of  men  from  Barbary,  at  length  followed  in  perfon  with 
a  prodigious  army,  and  carried  all  before  him  as  far  as 
the  Tayo.  He  appeared  before  the  city  of  Santaren  ; 
but  having  wearied  and  reduced  his  army  by  uiifuccefs- 
ful  afTaults  on  that  place,  he  was  attacked  by  the  Por- 
tuguefe  forces  aflifted  by  Ferdinand  of  Leon,  entirely 
defeated,  and  himfelf  killed.  By  this  vlftory,  the  Por- 
tuguefe  were  left  at  liberty  to  improve  the  interior  part 
of  their  countrv,  and  fortify  their  frontiers  ;  and  du- 
ring this  interval,  the  king  died  in  the  '76th  year  of  his 
age,  in  the  year  1 185. 

Don  Alonfo  was  fucceeded  by  his  fon  Don  San- 
eho I.  Of  this  prince  it  is  remarkable,  that,  before  he 
afcended  the  throne,  he  was  of  a  reitlefs  and  warlike 
difpofition  ;  but  no  fooner  did  he  come  to  the  poiTef- 
fiou  of  the  kingdom,  than  he  became  a  lover  of  peace, 
and  began  with  great  affiduity  to  repair  the  cities  that 
had  fuffered  moft  by  the  war,  and  to  repeople  the  coun- 
try around  them.  By  his  fteady  attention  to  this,  he 
in  a  very  fltort  time  quite  altered  the  appearance  of  his 
territories,  and  procured  to  himfelf  the  glorious  title  of 
T^Ae  rejlorer  of  cities,  and  father  of  his  country.  In  the 
year  1 189,  a  fleet,  compofed  for  the  mod  part  of  Eng- 
h'fh  veflels,  but  having  on  board  a  great  number  of  ad- 
venturers of  other  nations  bound  to  the  Holy  Land, 
entered  the  river  of  Lifton.  They  were  very  kindly 
received,  and  fupplied  with  all  kinds  of  refrefhmcnts  by 
Don  Sancho,  who  took  this  opportunity  of  foliciting 
them  to  afhtt  him  in  adefign  he  had  formed  of  attack- 
ing the  city  of  Silves  in  Algarve  ;  to  which  they  readily 
yielded.  Having  joined  a  fquadron  of  his  own  galleys, 
and  imrched  a  body  of  troops  by  land,  the  place  was 
reduced,  and  the  Englifli,  according  to  agreement,  re- 
warded with  the  plunder.  But,  in  a  fhort  time,  the 
Moors  from  Africa  having  again  invaded  Portugal,  the 
town  was  feveral  times  taken  and  retaken,  till  at  lafl 
Don  Sancho,  being  fenfible  of  the  difficulties  that  would 
attend  the  keeping^  of  it,  eaufcd  it  tg  be  demolifhed. 
His  laft  enterprife  was  the  reduftion  of  Elvas  ;  foon  af- 
ter which  he  died  with  the  reputation  of  the  belt  eco- 
nomift  that  ever  fat  on  the  throne  of  Portugal.  With 
the  charafter  of  being  rather  liberal  than  avaricious,  he 
had  amafied  a  treafure  of  more  than  700,000  crowns 
in  ready  money,  beftdes  1400  merks  of  filver  and  100 
©f  gold  plate,  which  he  difpofed  of  fome  time  before  liis 
ileath-  He  was  interred  by  his  own  command  with 
TOuch  lefs  pomp  than  his  father,  in  the  cathedral  of 
Cfulrahra ;  and  when  his  body  was  taken  up  400  years. 
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after  by  order  of  the  king  Don  Emanuel  th?it  it  migkt  Portugi 
be  laid  in  a  new  tomb,  it  was  found  uncorrtipted.  ""T^"^ 
The  hiftory  of  Portugal  affoi-ds  fcarce  any  event  of  Qiff^j,,^;^ 
importance  till  the  year  1289;  when,  in  the  reign  ofwitiiCa.. 
Don  Denis,  a  difference  commenced  with  Caftile,  which  ^'''<^* 
fubfiited  for  a  long  time.    Frequent  reconciliation  took 
place  ;  but  thefe  were  either  of  very  fliort  duration,  or 
never  fmcere.    An  length,  irt  the  reign  of  John  L  Don 
Juan  of  Caftile,  who  had  alfo  preteniions  to  the  crowo 
of  Portugal,  invaded  that  kingdom  at  the  head  of  th<i 
whole  force  of  his  dominions,  and  with  the  flower  of 
the  Caftilian^  nobility  entered  the  province  of  Alentego. 
According  to  the  Portuguefe  hiftorians,  he  befiegcd 
the  city  of  Elvas  without  effeft  ;  which  difappoint-. 
ment  enraged  him  to  fuch  a  degree,  tliat  he  determined 
next  year  to  invade  Portugal  a  fecond  time,  and  ruin 
all  the  co\mtry  before  him.    Accordingly,  having  col- 
Ifciled  an  army  of  30,000  men,  he  invaded  Portugal, 
took  and  ruinetl  feveral  places,  while  King  John  lay  in. 
a&ive,  with  a.fmall  army,  waiting  for  fome  Englillj 
fuccours  which  he  expe£ted.    At  lall  he  ventured  an  Yhe.  Call 
engagement  with  the  h)rce3  which  he  had;  and,  not- Hans entii 
withflanding  the  great  fuperiority  of  the  enemy,  ob-  'J  'lef'^at' 
tained  a  complete  viftory ;  after  which  lue  made  an  ir- 
ruption into  Caftile,  and  had  the  good  fortune  to  gain 
another  battle,  which  fixed  him  firmly  on  the  throne  of 
Portugal.    The  Caftilians  were  obliged  to  confent  to  3 
truce  of  three  years,  which  was  foon  after  improved  in- 
to  a  lafting  peace.  jf, 

In  1414,  King  Jehn  undertook  an  expedition  againft  The  city 
the  Moors  in  Barbary,  where  he  commanded  in  perfon  ;  Ceuta  ta 
but  before  he  fet  out,  his  queen  (Philippa  the  daugh- ^j^^  j^V^'^ 
ter  of  John  duke  of  Lancafter )  died  of  grief  at  the 
thoughts  of  his  abfence.  The  expedition,  however, 
proved  fuccefsful,  and  the  city  of  Ceuta  was  taken  from 
the  Moors  almoft  at  the  firft  affaidt :  but  fcarce  had 
the  king  left  that  country,  when  the  princes  of  Barbary 
formed  a  league  for  the  recovery  of  it ;  and  though 
they  were  defeated  by  the  young  princes  of  Portugal, 
whom  John  again  fcnt  into  Barbary,  yet  the  trouble  of 
keeping  it  was  fo  great,  that  fome  of  the  king's  coun- 
cil were  of  opinion  that  the  town  {hould  be  demollftied. 
But  John,  having  confidered  the  arguments  on  both 
fides,  determined  to  keep  tlie  city ;  and  therefore  en-^ 
larged  and  llrengthened  the  fortifications,  augmenting 
his  forces  there  to  6000  foot  and  2500  horfe,  which  he 
hoped  would  be  fufiicient  for  keeping  off  the  attaeks  o£ 
the  Moors. 

King  John  died  in  1428,  and  was  fucceeded  by  hl& 
eldeft  fon  Edward.  He  midertook  an  expedition  againft  " 
Tangier  in  Barbary  :  but  the  event  proved  very  unfor- 
tunate ;  the  Portuguefe  being  fo  fhut  up  by  the  ^oors,. 
tliat  they  were  obliged  to  offer  Ceuta  back  again,  in. 
order  to  obtain  leave  to  return  to  Portugal.  The 
king's  fon,  Don  Ferdinand,  was  left  as  a  hoitage  for 
the  delivetvy  of  Ceuta ;  but  was,  with  the  utmoft  crueU 
ty  and  injuftice,  left  in  the  hands  of  the  infidels,  by  the 
king  and  council  of  Portugal,  wbo  eonftantly  refufesi 
to  deliver  up  the  place.  Many  preparations  indeed- 
were  made  for  recovering  the  prince  by  force  ;.  but  he- 
fore,  any  thing  could  be  accompliftied  the  king-  died  in. 
1430,  which  put  an  end  to  all  thefe  defigne.    See  Pe'-. 

DRO  (Don).  .  .         ^    ,  PalTa^Li 

The  war  with  Barbary  continued  at  mtervalS,  buttheEiil; 

with  little  fuccel^  on  the  part  of  the  Portuguefe  ;  and  Jiesdifci 
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tlil  the  ym  t497,  there  is  no' of  any  eotifeque^ice 
vecofdetl  in  the  hiliory  of  Kntilgal.  This  year  was 
rtniarkaye  foi'  the  difcaver^-  of  the  paffage  to  tha  Eait 
Indies  by  the  Cape  of  Good  liope.  Tiie  enr-G'-^n-ifing 
fpirit  of  the  Portuguel'e  had  prompted  them  to  under- 
take voyages  along  the  coaift  t)f  Africa  for  a  conlider- 
uble  time  before  ;  but  -w'hen  they  undertook  their  firft 
voyage  of  difcoveiy,  it  is  probable  that  they  had  n©- 
thing  farther  in  view  than  to  explore  thofe  parts  of  the 
coail  of  Africa  which  lay  neareil  to  their  owoi  coun- 
try. But  a  fpirit  of  enterprife,  when  roufed  and  put 
in  motion,  is  always  progreffive  ;  and  that  of  the  Por- 
tuguefe,  tliough  flow  and  timid  in  its  firft  operations, 
gradually  acquired  vigour,  and  prompted  them  to  ad- 
vance along  the  weiiern  (hore  of  the  African  continent, 
far  beyond  the  utmoft  boundary  of  ancient  navigation 
in  that  diredlion.  Encouraged  by  fuccefs,  it  became 
more  adventurous,  defpifcd  dangers  which  formerly  ap- 
palled it,  and  furmounted  difficulties  which  it  once 
deemed  infuperable.  When  the  Portuguefe  found  in 
the  torrid  zone,  which  the  ancients  had  pronounced  to 
be  uninhabitable,  fertile  countries,  occupied  by  nume- 
rous nations  ;  and  perceived  that  the  continent  of  A- 
frica,  inftead  of  extending  in  breadth  towards  the  welly 
according  to  the  opinion  of  Ptolemy,  ajppeared  to-con- 
tratl  itfelf,  and  to  bend  eaftwards,  more  extenfive  pro- 
fpedts  opened  to  their  view,  and  infpired  them  with 
hopes  of  i-eaching  India,  by  continuing  to  hold  the  fame 
courfe  which  they  had  fo  long  purfued. 

After  feveral  \mfuccefsful  attempts  to  acc6mpKflt 
what  they  had  in  view,  a  fmall  fcpadron  failed  from  the 
Tagus,  under  the  command  of  Vafco  de  Gama,  an  of- 
ficer of  rank,  whofe  abdities  and  courage  fitted  l\im 
to  conduft  the  moil  difficult  and  arduous  enterprifes. 
From  unacquaintance,  however,  with  the  proper  feafon 
and  route  of  navigatiort  in  that  vaft  ocean  through 
■  which  he  had  to  fteer  his  courfe,  his  voyage  was  long 
and  dangerous.  At  length  he  doubled  that  promon- 
tory, which,  for  feveral  years,  had  been  the  object  of 
terror  and  of  hope  to  his  countrymen.  From  that,  al- 
ter a  profperous  navigation  along  the  fouth-eaft  of  A- 
frlca,  he  arrived  at  the  city  of  MeUnda,  and  had  the 
fatisfaftlon  of  difcovering  there,  as  well  as  at  other 
places  where  he  touched,  people  of  a  race  very  different 
from  the  rude  inhabitants  of  the  wettern  fhore  of  that 
continent,  which  alone  the  Portuguefe  had  hitherto  yi- 
iited.  Thefe  he  found  to  be  fo  far  advanced  in  civili- 
zation and  acquaintance  with  the  various  arts  of  life, 
that  they  carried  on  an  aftive  commei-ce,  not  only  with 
the  nations  on  their  own  coaft,  but  with  remote  coun- 
tries of  Afia.  Condutled  by  their  pilots,  who  held  a 
courfe  with  which  experience  had  rendered,  them  well 
acquainted,  he  failed  acrofs  the  Indian  ocean,  and 
landed  at  Calecut,  on  the  coaft  of  Malabar,  on  tlie  z^A 
of  May  1498,  ten  months  and  two  days  after  his  de- 
parture from  the  port  of  Lifbon. 

The  famotin,  or  monarch  of  the  country,  «fto«iflied 
at  this  unexpe6:ed  vlfit  of  an  unknown  people,  whofe 
afpeft,  and  arms,  and  manners,  bore  no  rcfemblance  to 
.  any  of  the  nations  accuftomed  to  frequent  his  harbours, 
and  who  an-ived  in  his  dominions  by  a  route  hitherto) 
deemed  imprafticable,  rei:er.'ed  them  at  firft  with  that 
fond  admiiatlon  which  is  often  elicited  by  novehy  ;  but 
in  a  ftiort  time,  from  whatever  motives,  he  fonned  va^ 
vious  fchemes  to  cut^olf  Gama  and  his  followers.  The 
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Portuguefe  admifal,  however,  was  not  to  be  over-reaeh*  Tortujia*, 
ed  by  fuch  poHtics  as  his.  From  every  danger  to  which  "' 
he  was  expofed,  either  by  the  open  attacks  or  fecret 
machinations  of  the  Indians^  he  extricated  himfelf  with 
lingular  prudence  and  dexterity,  and  at  laft  failed  from 
Calecut  with  his  fhlps,  loaded  not  only  with  the  com- 
modities peculiar  to  that  conft,  but  with  many  rich  pro- 
ductions of  the  eaftern  parts  of  India,  He  returned  to 
Portugal  in  two  years  after  liis  fallliig  from  the  Tagus, 
but  with  a  g^eat  lofs  of  mt-n  ;  for  out  of  1 48  perit)n3 
whom  he  took  out  with  him,  only  55'  returned.  Tlic 
king  received  him  with  all  pofiible  teftimohies  of  le- 
fpeftand  kindnefs  ;.  created  him  count  of  Vldeguelra  ; 
and  not  only  declared  him  admiral  of  the  ladies,  but 
made  that  office  hereditary  in  his  family. 

On  the  firft  intelligence  of  Gama's  fuccefsful  voyage,  The  Venfe- 
the  Venetians,  with  the  quick-lighted  difcernment  ^^'j^^J'^^j^^'^^'l 
merchants,  forefaw  the  immediate  confequence  of  it  to  '^'^^^^ 
be  the  ruin  of  that  lucrative  branch  of  commerce  which  nierce. 
had  contributed  fo  greatly  to  eftrich  and  aggrandize 
their  country  ;  and  they  obferved  this  with  more  poig- 
nant concern,  as  they  were  apprehenfive  that  they  did 
not  poffefs  any  effectual  means  of"  preventing,  or  even 
retarding,  its  operation.  ar 

The  hopes  and  fears  of  both  vrere  well-founded.  The  Account  of 
Portuguefe  entered  upon  the  new  career  opened  to  them  [,^e„^'^"f^* 
with  activity  and  ardour,  and  made  exertions,  both  com-j}^e  Portu* 
mcrcial  and  military,  far  beyond  v/hat  could  have  been  yuefe  in 
expected  from  a  kingdom  of  fuch  inconliderable  extent.  India. 
All  thefe  were  directed  by  an  intelligent  monarch,  ca- 
pable of  forming  plans  of  the  greateil  magnitude  witli 
calm  fyftcmatic  wiidora,  and  of  profecuting  them  with 
unremitting  perfeverance.  The  prudence  and  vigour  of 
his  meafin-es,  ho\^'ever,  would  have  availed  little  without 
proper  inilruments  to  carry  them  into  execution.  Hap- 
pily for  Portugal,  the  difcerning  eye  of  E-manuel  fcleft- 
ed  a  fucceffion  of  officers  to  take  the  fupreme  command 
in  India,  who,  by  their  entetprifmg  valour,  military 
ftill,  and  political  fagacity,  accompanied  with  dlfmte- 
refted  integrity,  public  fpirit,  and  love  of  their  country, 
have  a  title  to  be  ranked  with  the  perfons  moft  eminent 
for  virtue  and  abilities  in  any  age  or  nation.  Greater 
things  perhaps  were  atchieved  by  them  than  were  ever 
accomphlhed  in  fo  Ihort  a  time*  Within  24  years  only- 
after  the  voyage  of  Gama,  the  Portuguefe  had'  rendered 
themfelves  mailers  of  the  city  of  Malacca,  in  which  the 
great  ftaple  of  trade  carried  on  among  the  inhabitants 
of  all  thofe  regions  in  Afia,  which  Europeans  have  di- 
ftingulihed  by  the  general  name  of  the  Eajl  Indies,  was 
then  eftabliihed.  This  conqueil  fecured  to  them  great 
influence  over  the  interior  commerce  of  India,  while,  at 
the  fame  time,  by  their  fettlements  at  Goa  and  I)iu, 
they  were  enabled  to  engrofs  the  trade  of  the  Malabar 
coaft,  and  to  obftruCl  greatly  the  long  ellabliftied  inter- 
courfe  of  Egypt  with  India  by  the  Red  Sea.  In  eveiy 
part  of  the  eaft  they  were  received  with  refpeft  ;  In 
many  they  had  acquired  the  abfolute  command.  They 
carried  on  trade  there  witliout  ri's-al  or  controul ;  they 
preicrlbed  to  the  natives  the  terms  of"  their  mutual  In- 
tercourfe  ;  they  often  fet  what  price  tiiey  pleafed  on  the 
goods  which  they  purchafed  ;  and  were  thus  enabled  to> 
import  from  Indoitan  and  the  regions  beyond  it,  what- 
ever is  ufeful,  rale,  or  agreeable,  in  greater  abundance,, 
and  of  more  various  kiiids,  than  had  been  kuov/n  for- 
merly in  Europe. 
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rovtugaV      Js^ot  fatlsficd  with  this  afcendant  which  they  had  ac- 

■" — ^         quired  in  India,  the  Portugvxefe  early  formed  a  fchcme 

no  lefs  bold  than  intercfted,  of  excluding  all  other  na- 
tions  from  participating  of  the  advantages  of  commerce 
■  with  the  ealt ;  and  they  accompllflied  one  half  of  what 
their  ambition  had  planned. 

In  confequence  of  this,  the  Venetians  foon  began  to 
feel  that  decreafe  of  their  own  Indian  trade  which  they 
had  forefeen  and  dreaded.  In  order  to  prevent  the  far- 
tlier  progrefs  of  this  evil,  they  incited  the  Siildan  of  the 
Mameluks  to  lit  out  a  fleet  in  the  Red  Sea,  and  to  at- 
tack thofe  miexpeftecl  Invaders  of  a  gainful  monopoly, 
of  which  he  and  his  predeceffors  had  long  enjoyed  nn- 
diilurbed  poffeffion.  The  Portuguefe,  however,  en- 
countered his  formidable  fquadron  with  undaunted  cou- 
rage, entirely  defeated  it,  and  remained  mafters  of  the 
Indian- ocean.  They  continued  their  progrefs  in  the 
eaft  almoft  without  obftruftion,  until  they  eilablifhed 
there  a  commercial  empire  ;  to  which,  whether  we  con- 
fider  its  extent,  its  opulence,  the  flender  power  by  which 
it  was  formed,  or  the  fplendor  with  which  the  govern- 
ment of  it  was  conducted,  there  had  hitherto  been  no- 
thing comparable  in  the  hiftory  of  nations.  Ernanuel, 
who  laid  the  foundation  of  this  ftupendous  fabric,  had 
the  fatisfadion  to  fee  it  alm.oil  completed.  Every  part 
of  Europe  was  fupphed  by  the  Portuguefe  with  the 
produftions  of  the  eaft  ;  and  if  w^e  except  fome  incon- 
liderable  quantity  of  them,  which  the  Venetians  ftill 
continued  to  receive  by  the  ancient  channels  of  convey- 
ance, our  quarter  of  the  globe  had  no  longer  any  com- 
mercial intercourfe  with  India,  and  the  regions  of  Afia 
beyond  it,  but  by  the  Cape  of  Good  Hope. 

In  September  1522,  King  Emanuel  died  of  an  epi- 
demical fever,  and  was  fucceeded  by  his  fon  John  III. 
43       The  moft  remarkable  tranfadion  of  this  prince's  reign 
Inquifition  was  the  introduAion  of  the  inquilition  into  his  domi- 
'  nions.    This  happened  in  the  year  1525,  or,  as  fome 
fay,  in  1535.    A  famine  happening  to  ceafe  in  a  (hort 
time  after  it  was  introduced,  the  priefts  perfuaded  the 
ignorant  multitude  that  it  was  a  bleffing  from  heaven  on 
account  of  the  erefting  fuch  an  holy  tribunal.  ^  How- 
ever, it  was  not  long  before  the  bulk  of  the  nation  per- 
ceived what  kind  of  a  bleffing  the  inquifition  was  :  but 
their  difcernment  came  too  late  ;  for  by  that  time  the 
ixiquifitors  had  acquired  fuch  power,  that  it  became 
equally  dangerous  and  inefledtual  to  attempt  difclofmg 
any  of  their  myileries. 

In  the  mean  time  Solyman  the  Magnificent,  the 
xnoft  enlightened  monarch  of  the  Ottoman  race,  ob- 
fervin{>-  the  power  and  the  opulence  of  the  Portu- 
guefe'^rifmg,  and  attributing  it  to  its  proper  caufe, 
and  eager  to  fupplant  them,  fent  orders  to  the  bafnaw 
of  Egypt  to  em.ploy  his  whole  ftrength  againft  the  Chri- 
;i!ans°in  the  Eaft  Indies.  The  baftiaw,  in  obedience 
to  tbefe  orders,  failed  out  from  the  Red  Sea  with  a 
o-reater  naval  force  than  ever  the  Mohammedans  had 
employed  before  ;  having  4000  Janizaries,  and  i6,coo 
other  land  troops  on  board.  Yet,  by  the  courage  and 
condud  of  the  Portuguefe  officers  and  foldiers,  all  this 
mighty  armament  was  defeated,  and  their  Eaft  India 
poffeffions  faved  from  the  danger  which  threatened 
them.  In  Africa  Hkewife  the  king  of  Fez  was  baffled 
before  the  town  of  Safi,  and  frefh  quarrels  breaking  out 
amt)ng  the  princes  gave  great  rehef  to  the  Chriftians, 
who  had  long  been  obliged  to  carry  011  a  defeufive  war, 
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and  had  more  than  onee  been  on  the  very  brink  of  Portug 
ruin.    For  a  long  time  indeed  their  fafety  had  been  de- 
rived only  from  the  quarrels  of  the  Moors  among  them- 
felves  ;  for  fuch  was  the  envy  and  jealoufy  which  reign- 
ed among  the  Portuguefe,  that  they  could  never  unite 
heartily  in  oppofing  the  common  enemy ;  and  therefore, 
had  their  enemies  united  againft  them,  they  muft  cer- 
tainly have  been  cut  off.    But  whenever  the  cheriffs 
quarrelled  with  each  other,  one  party  was  fure  to  have 
recourfe  to  the  Portuguefe ;  who,  by  fending  them  a 
fmall  fupply,  fecured  quiet  to  themfelves,  and  had  the 
pleafure  of  feeing  their  enemies  deftroy  one  another.  5^ 
Yet  in  the  end  even  this  had  bad  confequences  ;  for,  Bad  (la 
on  one  hand.  It  kept  up  a  martial  fpirit  among  the  affairs  in 
Moors,  and  on  the  other  It  made  them  acquainted  with  " 
the  Portuguefe  difcipHne  ^  fo  that  after  every  ffiort  In- 
terval of  repofe  they  riot  only  found  them  as  much  ene- 
mies as  before,  but  much  more  formidable  than  ever. 
The  confequence  of  all  this  was,  that  King  John  began 
to  apprehend  that  the  conqueft  of  Barbary  was  Impof- 
lible,  and  therefore  to  limit  his  defires  to  the  keeping 
of  thofe  few  fortrefies  which  he  had  already  ^  which, 
though  a  neceffary  and  prudent  meafure,  difpleafed  the 
generality  of  his  fubjefls. 

King  John  exerted  himfelf  much  in  the  fettlement 
of  Brazil  In  South  America,  which  he  brought  Into  a 
very  good  ftate,  caufed  feveral  ftrong  towns  to  be  ereft- 
ed  there,  and  took  all  poffible  methods  to  encourage  the 
converfion  of  the  natives  to  Chriftlanlty.  He  alfo  made 
many  regulations  fjor  the  welfare  and  happinefs  of  his 
fubjefts.  The  difputes  of  the  nobility  about  precedency 
w^ere  frequently  attended  with  very  difagreeable  confe- 
quences, .which  made  the  king  refolve  once  for  all  to 
fettle  them  by  eftablifhed  rules  ;  and  the  rules  eftaUifti- 
ed  by  him  on  this  occafion  have  fubfifted  ever  fmce, 
and  in  a  great  meafure  prevent  thefe  altercations.  He 
had  other  great  defigns  in  his  mind,  particularly  with 
regard  to  the  reformation,  which  he  had  puflied  very  far 
with  refped  to  religious  perfons  of  both  fexes  ;  but, 
on  a  clofe  examination  of  his  affairs,  he  found  his  fub- 
jedls  In  general  to  have  been  fo  much  Injured  by  his 
leaving  their  concerns  to  the  infpeftion  of  his  council, 
that  he  was  thrown  by  the  grief  of  it  into  a  kind  of 
apoplexy,  from  which  he  never  recovered.  His  death 
happened  in  June  1557  ;  and  he  was  fucceeded  by  his 
fon  Don  Sebaftian  III.  an  Infant  of  three  years  of 
age.  . 

After  the  death  of  King  John,  the  admlniftration  re- 
mained in  the  hands  of  the  queen,  grandmother  to  Se- 
baftian, who  behaved  with  great  prudence  and  circum- 
fpeftlon.  The  Moors,  however,  fuppofmg  that  under 
a  minority  they  might  be.  able  to  difpoffefs  the  Chri- 
ftians  of  fuch  places  as  they  held  in  Barbary,  laid  clofe 
fiege  to  Mafagnan.  But  the  queen-regent  fent  fuch 
fpeeciy  fuccours,  and  promlfed  fuch  rewards  to  thofe 
who  diftinguiftied  themfelves,  that  the  Moors,  though 
they  brought  80,000  men  into  the  field,  were  obliged 
to  abandon  the  enterprife.  This  v/as  at  firft  magnified 
as  a  high  inftance  of  the  queen's  capacity  and  wifdom  j 
but  in  a  (liort  time  the  natural  averfion  which  the  Por- 
tuguefe had  to  the  government  of  women,  together 
with  the  prejudice  they  had  againft  her  country,  as  be- 
ing a  Caftihan,  appeared  fo  plainly,  and  gave  her  fo 
much  uneafinefs,  that  of  her  own  accord  (he  refigned 
her  authority  into  the  liands  of  cardinal  Don  Henry 
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the  king's  brother.  By  him  Don  Alexius  de  Menefes 
was  appointed  the  king's  governor,  and  Gonfales  dc 
Gomeru  with  two  other  prieftg  his  preceptors.  By 
means  of  thofe  inilruilors  the  king's  education  was  to- 
tally marred.  His  governor  alTiduoufly  inculcated  -np- 
on  him  that  the  chief  virtue  of  a  king  was  courage  ; 
that  danger  was  never  to  be  avoided,  but  always  fur- 
mounted,  let  the  occafion  be  what  it  would.  His 
other  tutors,  inftead  of  inftrufting  him  in  the  true  re- 
ligion, only  infpired  him  with  an  abhoiTence  of  profef- 
fed  infidels  :  the  confequence  of  all  which  was,  that  he 
became  rafh,  inconfiderate,  and  obftinate  ;  all  which 
qualities  confpired  to  draw  upon  him  the  cataftrophe 
which  ruined  both  him  and  the  kingdom. 

After  the  king  was  grown  up  to  man's  eftate,  his 
defire  was  to  diftinguifh  himfclf  againfh  the  infidels. 
He  himfelf  chofe  an  expedition  to  the  Eaft  Indies ; 
but  the  prime  minifter  Alco?ova,  who  did  not  choofe  to 
attend  his  monarch  to  fuch  a  diftance,  fubilituted 
Africa  in  its  Itead.  This  expedition  the  king  entered 
'  into  in  the  moft  inconfiderate  and  abfurd  manner.  He 
firft  fent  over  Don  Antonio  prior  of  Crato,  with  fome 
hundreds  of  foldiers;  carried  his  principal  courtiers  over 
with  him  from  a  hunting  match,  and  without  equi- 
pages ;  he  then  fent  for  the  duke  of  Aveyro,.  with  fuch 
troops  as  he  could  colleft  on  the  fhort  warning  he  had 
got ;  and  when  all  thefe  were  affembled,  the  king  fpent 
his  time  in  hunting,  and  flight  excurfions  againft  the 
enemy,  without  doing  any  thing  of  confequence,  ex- 
cept expofing  his  perfon  upon  all  occaiions.  At  length 
he  returned  to  Portugal  in  fuch  tempelluous  weather, 
that  his  fubjefts  had  given  him  up  for  loll  ;  when  they 
were  agreeably  furprifed  by  his  unexpected  arrival  in  the 
river  of  Lifbon,  which  they  celebrated  with  the  greatefl 
rejoicings. 

The  little  fuccefs  which  attended  the  king  in  this 
expedition  ferved  only  to  inflame  him  more  with  defire 
for  another  ;  fo  that  from  the  time  he  returned,  he 
feemed  to  think  on  nothing  elfe.  He  was  highly  de- 
lighted alfo  with  an  accident  which  at  this  time  furnifli- 
cd^him  with  a  pretence  for  war,  though  of  that  he  flood 
in  no  great  need.  Muley  Hamet,  king  of  Fez  and 
Moi"occo,  had  been  difpoflefled  of  his  dominions  by  his 
uncle  Muley  Moloch.  At  the  beginning  of  this  war 
Don  Sebaftian  had  offered  him  his  troops  in  Africa, 
which  offer  was  rejefted  with  contempt :  but  now  be- 
ing a  fugitive,  and  having  in  vain  applied  for  afliflance 
to  Phihp  of  Spain,  Muley  Hamet  applied  to  the  king 
of  Portugal ;  and,  that  he  might  the  more  eafily  fuc- 
ceed,  caufed  the  fortrefs  of  Arzila,  which  his  father 
had  recovered,  to  be  reflored  to  the  Portuguefe.  The 
king  was  in  rapture  at  this  event,  and  fancied  that 
his  glory  would  exceed  that  of  all  his  predeceffors.  He 
was  advifed  againfl  this  expedition,  however,  by  all  his 
friends.  King  Philip  of  Spain  having  done  everything 
to  diffuade  him  from  it  in  a  perfonal  conference,  fent 
Francifco  Aldana,  an  old  and  experienced  officer,  to 
Morocco;  and  at  his  return  ordered  him  to  attend  Don 
Sebaftian,  in  order  to  give  him  an  account  of  the  ftate 
of  affairs  in  that  country.  This  he  performed  with  the 
greatefl:  fidelity,  but  without  any  effeft.  The  queen 
dowager  and  cardinal  united  in  their  endeavours  to  di- 
vert hmi  from  this  unfortunate  enterprife  ;  but  he  treat- 
ed them  both  with  fo  little  refpedt,  that  his  grandmo- 
ther broke  her  heart  j  and  the  cardinal,  to  fhow  his  dif- 
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tafte  to  the  mcafurc,  retired  to  Evora  without  coming  Portugal. 
either  to  court  or  council ;  which  example  was  follow-  '  ^ 
ed  by  many  of  the  nobles.  Many  of  thefe,  however, 
fent  very  free  remonilrances  to  the  king  on  the  impro- 
priety of  his  eonduvSl  ;  and  King  Philip  fent  to  him  the 
duke  de  Medina  Celi,  once  more  to  lay  before  him  the 
reafons  why  he  thought  his  fcheme  impradlicable,  and 
to  put  him  in  mind  that  he  had  no  hand  in  pufliing  him 
upon  his  deltrudtion,  or  of  concealing  from  him  the 
dangera  into  which  he  feemed  determined  to  plunge 
himfelf  and  his  fubjeds.  Lafl:ly,,  he  received  a  letter 
on  the  fubjedl  from  Muley  Moloch  kimfelf,  wherein 
that  prince  explained  to  him  his  own  right  to  the 
crown  of  Fez,  and  fliowed  that  he  had  only  difpoffef- 
fed  a  tyrant  and  a  murderer,  who  had  therefore  no 
right  to  his  friendOiip  or  affiftance.  He  next  affured 
him  that  he  had  no  rcafon  to  fear  either  the  power  or 
neighbourhood  of  the  Portuguefe;  as  a  proof  of  which, 
and  as  a  mark  of  his  efteem,  he  was  content  to  make 
him  a  prefent  of  ten  miles  of  arable  ground  round  each 
of  the  fortreffes  he  poffefTed  in  Africa,  and  which  indeed 
were  no  more  tiian  four,  viz.  Tangier,  Ceuta,  Mafa- 
gan,  and  Arzila.  At  the  fame  time  he  addreffed  him- 
felf to  King  Philip  of  Spain,  with  whom  he  was  on 
good  terms,  defiling  him  to  interpofe  with  his  nephew 
Sebaftian,  that  things  might  be  yet  adjufted  without  the  47 
efFufion  of  human  blood.  But  the  king  of  Portugal -Account  of 
was  deaf  to  all  falutary  advice;  and  therefore  paid  no 
regard  to  this  letter,  nor  to  the  remonftrances  of  his 
uncle.  On  the  24th  of  June  1577,  therefore,  he  fet 
fail  from  the  bar  of  Lifbon  with  a  fleet  of  50  fhips  and 
five  galleys,  twelve  pieces  of  cannon,  and  tranfports 
and  tenders,  making  up  near  1000  fail.  His  troops 
confilled  of  9000  Portuguefe  foot  ;  3000  Germans  ; 
700  Italians  commanded  by  Sir  Tliomas  Stukeley,  an 
Enghfli  exile,  but  remarkably  brave;  2000  Caftilians 
and  300  volunteei's,  commanded  by  Don  Chriftopher 
de  Tuvara  mafter  of  the  horfe,  a  man  of  courage,  but 
without  either  conduft  or  experience.  He  touched 
firft  at  Lagos  bay  in  the  kingdom  of  Algarve,  where 
he  remained  for  four  days  :  thence  he  proceeded  to  Ca- 
diz ;  where  he  was  magnificently  feafted  for  a  week  by 
the  duke  de  Medina  Sidonia,  who  took  the  opportu- 
nity once  more,  by  order  of  Philip,  of  difTuading  him 
from  proceeding  further  in  perfon.  But  this  exhorta- 
tion proved  as  fruitlefs  as  the  reli  ;  and  the  king  having 
failed  with  a  ftrong  detachment  for  Tangier,  ordered 
Don  Diego  de  Souza,  his  commander  in  chief,  to  follow 
with  the  remaining  part  of  the  army. 

The  troops  landed  on  the  coaft  of  Africa  without 
any  bad  accident,  and  joined  at  Arzila.  Plere  the 
king  was  met  by  the  cherifF  Muley  Hamet,  on  whofe 
account  he  had  undertaken  the  war,  who  delivered  him 
his  fon  Muley,  a  boy  of  1 2  years  of  age,  as  a  hoftage, 
and  brought  a  reinforcement  of  300  Moors.  The  boy 
was  fent  to  Mafagan  under  a  ftrong  guard;  but  the  fa- 
ther remained  in  the  Portuguefe  camp.  Here  it  was 
refolved  in  a  council  of  war  to  reduce  the  town  of  Ea- 
rache, but  it  was  difputed  whether  the  troops  fhould 
proceed  thither  by  land  or  fca.  Don  Sebaftian,  who 
efpoufed  the  former  opinion,  finding  himfelf  oppofed  by  . 
Muley  Hamet,  gave  him  fuch  a  rude  anfwer,  that  he 
left  his  prefence  in  difcontent ;  after  v.'hich  the  king's 
opinion  prevailed,  and  the  army  began  its  march  on  the 
29th  of  July.  As  they  proceeded,  the  king  received  a 
I  letter 
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Pnrtiigal  letter  from  the  duke  of  Alba,  requeftjng  liim  to  at- 
"—^  teinpt  nothing  beyond  the  taking  of  the  town  of  I^a- 
rache.  Along  with  the  letter  was  fent  an  helmet  which 
had  been  worn  by  Charles  V. , 

On  the^  other  hand  Muley  Moloch,  having  intelli- 
gence of  this  formidable  invafion,  took  the  field,  though 
at  that  time  fo  ill  of  a  fever  that  he  could  not  fit  on 
horfeback,  with  40,000  foot  and  60,000  horfe.  He 
condnftcd  every  thing,  notwithllanding  his  diftrefied 
fituation,  with  the  greateft  prudence.  Finding  forae 
reafon  to  fufpeft  that  part  of  his  army  were  deiirous  of 
going  over  to  his  rival,  he  proclaimed  that  fuch  as  in- 
clined to  join  their  old  mafter  were  at  hberty  to  do  it. 
This  at  once  put  a  flop  to  the  defection,  and  only  a 
very,  few  made  ufe  of  the  hberty  which  was  granted 
them.  Standing  in  doubt  likewife  of  the  fidelity  of  a 
body  of  3000  horfe,  he  fent  them  to  reconnoitre  the 
enemy,  by  which  act  of  confidence  he  fecurcd  them. 
>StIll,  however,  he  feared  that  his  officers  might  be  coi*- 
rupted  by  the  Portuguefe  gold  ;  for  which  reafon  he 
changed  tlic  difpofition  of  his  army  entirely,  fo  that  none 
of  his  officers  commanded  the  corps  to  which  thev  had 
been  accuftomed  ;  and  therefore,  having  new  men  to 
deal  with,  had  none  whom  the)-^  could  trvrft. 

Having  taken  thefe  precautions,  he  advanced  againil 
the  Portuguefe  army  with  fuch  celerity,  that  he  came 
in  fight  of  them  on  the  3d  of  Auguft.  On  this  Don 
Sebaftian  called  a  council  of  w^ar  ;  in  which  many  who 
out  of  complaifance  had  given  their  opinions  for  this 
march,  were  now  for  returning.  They  were  feparated 
from  the  enemy  by  a  river,  and  the  Moors  were  m.afters 
of  the  ford,  fo  that  it  was  impoffible  to  force  them  im- 
mediately in  their  polls  ;  neither  was  it  praftlcable  for 
ihem  to  wait  for  a  more  favourable  opportunity,  becaufe 
they  had  no  provinons.  The  foreign  officers,  on  the 
contrary,  were  of  opinion  that  fighting  was  now  be- 
come neceffaiy,  and  a  retreat  dangerous.  This,  however, 
was  violently  oppofed  by  the  cheriff,  who  faw  plainly 
that  they  ran  a  great  rifk  of  being  defeated  and  of 
ling  all,'  while  at  the  fame  time  they  were  not  certain 
of  gaining  any  thing  of  confequence  thougii  they  (hould 
be  vidtorious :  whereas,  if  they  drew  down  towards 
the  fea,  they  might  entrench  themfelves  till  they  were 
rehevedby  their.fleet;  during  which  interval  if  Muky 
Moloch  flsould  die,  he  looked  upon  it  as  certain  that 
a  great  part  of  the  army  would  defert  to  him,  which 
would  render  him  mafter  not  only  of  the  kingdom,  but 
of  the  fate  of  the  Chriftians  alfo.  .  When  he  found 
that  the  king  was  bent  on  fighting,  he  only  requefted 
that  the  engagement  might  be  delayed  till  4  o'clock  in 
the  afternoon,  that,  in  cafe  of  a  defeat,  they  might 
have  fome  chance  of  efcaping:  but  even  in  this  he  could 
not  prevail;  for  the  king  having  difpofed  of  every  thing 
for  a  battle  the  next  day,  was  impatient  to  begin  the 
onfct  as  foon  as  it  was  light. 

In  the  mean  time  Muley  Moloch  was  fo  fenfible  of 
the  advantages  of  his  fituation,  that  he  was  inclined 
to  take  the  whole  Portuguefe  army  prifoners;  but  find- 
ing his  difeafe  increafe,  fo  that  he  had  no  hopes  of  re- 
covery, he  came  to  the  refoluticm  to  fight,  that  his  anta- 
gonift  might  not  avail  himfelf  of  his  death.  The  dif- 
pofrtion  ot  the  Chriftian  army  was  veiy  regular  and  cor- 
rcQ:,  through  the  care  of  fome  old  officer^in  Don  Se- 
ballian's  fervice  :  the  infantry  were  difpofed  in  three 
hues  ;  the  battalion  of  vohmteers  txiack  the  vanguard; 


the  Germans  commanded  by  colonel  Ambcrg,  and- the  Vonvt 
Italians  by  Sir  Thomas  Stuckeloy,  were  on  the  right  ; 
the  Caftilian  battahons  on  the  left  ;  the  Portuguefe  in 
the  centre  and  rear  ;  the  cavalry,  conllfling  of  about 
1500  men,  partly  on  the  right  under  tlie  command  of 
the  duke  d'Avegro,  to  whcnn  tl  c  cheriff  joined  him- 
felf with  las  horfe  :  on  the  left  was  the  royal  ftandard, 
with  tlie  reft  of  the  cavalry,  under  the  command  of  the 
dtike  of  Barcelos  elded  fon  to  the  duke  of  Braganza, 
Don  Antonio  prior  of  Crato,  and  feveral  other  perfoUg 
of  great  rank.  Tlie  king  took  poft  at  firft  with  die  vo- 
lunteers. Muley  Moloch  difpofed  alfo  his  troops  in 
three  lines:  the  firfl  confilled  of  the  Andalufian  Moors, 
commanded  by  three  officers  who  had  diitinguifhed 
themfelves  in  the  w^ars  of  Granada  ;  the  fecond  of  re- 
negadoes  ;  and  the  third  of  the  natives  of  Africa. 
They  moved  in  a  half  moon,  with  10, coo  horfe  on 
each  wing,  and  the  reft  irt  the  rear,  with  orders  to 
extend  themfelves  in  fuch  a  manner  as  to  encompafs 
the  Chriftian  army.  Muley  Moloch,  though  extreme- 
ly weak,  was  taken  cut  of  his  litter,  and  fet  on  horfe- 
back, tliat  he  might  fee  how  his  commands  had  been 
ob  eyed  ;  and  being  perfectly  fatisfied  with  the  fitua- 
tion of  his  troops,  he  diredted  the  fignal  of  battle  to  29 
be  given.  The  Chriftians  advanced  with  the  greateft  The  P 
refolution  ;  broke  the  fiiil  line  of  the  Moorifli  infantry, 
and  difordered  the  fecond.  On  this  Muley  Moloch  f^^^'Ij 
drew  his  fword,  and  would  have  advanced  to  encou-  * 
rage  liis  troops,  but  that  his  guards  prevented  him ;  on 
which  his  emotion  of  m.ind  was  fo  great,  that  he  fell 
from  his  horfe.  One  of  his  guards  caught  him  in  his 
arms,  and  conveyed  lum  to  his  litter;  where  he  imme- 
diately expired,  having  only  time  to  lay  his  finger  on 
his" lips  by  way  of  enjoining  them  to  conceal  his  death. 
But  by  this  time  the  Moorifli  cavalry  had  wheeled 
quite  round,  and  attacked  the  Chriftian  army  in  the 
rear  :  upon  w^hich  the  cavahy  in  the  left  wing  made 
fuch  a  vigorous  effort  that  they  broke  the  Portuguefe 
on  the  right ;  and  at  this  time  the  cheriff,  in  paffing  a 
rivulet,  was  drowned.  In  this  emergency,  the  Ger- 
mans, Italians,  and  Caftilians,  did  wonders ;  but  the 
Portuguefe,  according  to  their  own  hiftorians,  beha* 
ved  indifferently.  Attacked  on  all  fides,  however, 
they  were  unable  to  rcfift;  and  the  whole  army,  except 
about  50  men,  were  killed  or  taken  prifoners.  The 
fate  of  the  king  is  varloufly  related.  According  to  > 
fome,  he  had  two  horfes  killed  under  him,  and  then 
mounted  a  third.  His  braveft  officers  were  killed  in 
his  defence ;  after  wliicli  the  Moors  furrounding  him, 
feized  his  perfon,  ftripped  him  of  his  fword  and  arms, 
and  fecured  him.  They  immediately  began  to  quarrel 
about  whofe  prifoner  he  w^as  ;  upon  which  one  of  the 
generals  rode  in  among  them,  crying,  "  What,  you 
dogs,  when  God  has  given  you  fo  glorious  a  vidtory, 
w^ould  you  cut  one  anothers  throats  about  a  prifoner  ?" 
at  the  fame  tim.e  difcharging  a  blow  at  Sebaftian,  he 
brought  him  to  the  ground,  when  the  reft  of  the  Moors 
foon  difpatched  him.  Others  affirm,  that  one  Lewis 
de  Brito  m.eeting  the  king  with  his  ftandard  wrapped 
round  him,  Sebaftian  cried  out,  "  Hold  it  faft,  let  iia 
die  upon  it !"  upon  which  charging  the  Moors,  he  was 
feized,  refcued  by  Brito,  wiio  was  liimfelf  takeji  with 
the  ftandard,  nnd  carried  to  Fez.  He  affirmed,  that 
after  he  was  taken,  he  faw  the  king  at  a  diilance,  and 
unpurfued.  Don  Lewis  de  Lima  met  him  afterwards 
2  making 
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making  towards  the  river ;  and  this  is  the  laft  account 
we  have  of  his  being  feen  alive. 

Muley  Hamet,  the  brother  of  Muley  Moloch,  was 
proclaimed  king  by  the  Moors  immediately  after  the 
battle.  Next  day,  having  ordered  all  the  prifoners  to 
be  brought  before  him,  the  new  fovereign  gave  orders 
to  fearch  for  the  body  of  Don  Seb-allian.  The  king's 
valet-de-chambre  brought  back  a  body,  which  he  (aid 
was  that  of  his  mafter,  but  fo  disfigured  with  wounds, 
that  it  could  not  well  be  known  ;  fo  that  notwith- 
ftanding  the  moll  diligent  fearch,  this  monarch's  death 
could  never  be  properly  authenticated.  This  body,  how 
ever,  was  prefcrved  by  Muley  Hamet,  who  delivered  it  up 
as  the  body  of  Don  Sebaftian  to  King  Philip  of  Spain. 
By  him  it  v/as  fent  to  Ceuta,  from  whence  it  was  tranf- 
ported  to  Portugal,  and  buried  among  his  anceftors  in 
the  monaftery  at  Belem,  with  all  poffible  folemnity. 

By  this  terrible  difailor,  the  kingdom  of  Portugal, 
from  being  the  moft  eminent,  funk  at  once  into  die 
lowefl:  rank  of  the  European  ftates.  All  the  young 
nobility  were  cut  off,  or  carried  into  flavery  :  the  king- 
dom was  exhaufted  of  men,  money,  and  reputation  ;  fo 
that  Don  Henry,  who  affumed  the  government  after 
the  death  of  his  brother  Don  Seballian,  found  himfelf 
in  a  very  difagreeable  fitnation.  The  tranfaftions  of  his 
reign  were  quite  trifling  and  unimportant  ;  but  after 
his  death  a  great  revolution  took  place.  The  crown  of 
^Portugal  was  claimed  by  ^hree  different  competitors ; 
viz.  the  prince  of  Parma,  the  dutchefs  of  Braganza, 
and  Philip  of  Spain.  Whatever  might  have  been  the 
merits  of  their  refpedlive  claims,  the  power  of  Phihp 
quickly  decided  the  conteft  in  his  favour.  He  found 
his  fchemes  facilitated  by  the  treachery  of  the  regents, 
who  took  the  moft  fcandalous  methods  of  putting  the 
kingdom  into  his  hands.  Under  pretence  of  infpefting 
the  magazines,  they  took  out  fome  of  the  powder,  and 
mixed  the  reft  with  .;fand:  they  appointed  an  agent 
to  go  to  France  for  fuccours,  from  whence  they  knew 
that  they  could  not  arrive  in  time  ;  they  diffolved  the 
ftates  as  foon  a»  they  difcovered  that  they  were  bent  on 
maintaining  the  freedom  of  the  nation  ;  and,  under  a 
flbow  of  confidence,  fent  off  to  diftant  places  fuch  of  the 
nobility  as  they  fufpefted. 

King  Piu'lip,  finding  every  thing  in  his  favour, 
commanded  the  duke  of  Abra  to  invade  Portugal,^  at 
the  head  of  20,oco  men.  The  people,  perceiving 
tliat  they  were  betrayed,  exclaimed  againft  the  gover- 
nors, and  placed  on  the  throne  Don  Antonio  prior  of 
Crato.  But  his  forces  being  inexperienced,  and  he 
himfelf  behaving  in  a  very  improper  manner,  he  was 
quickly  defeated  by  the  duke  of  Alva,  and  forced  to 
fly  out  of  the  kingdom,  which  he  effefted  with  great 
difficulty.  On  his  flight  the  whole  kingdom  fubmit- 
ted,"  together  with  the  garrifons  in  Barbary,  the  fettle- 
inents  on  the  wefteni  coaft  of  Africa,  of  Brazil,  and 
in  the  Eaft  Indies.  All  the  Madeiras,  however,  ex- 
cept the  ifle  of  St  Michael,  held  out  for  Don  An- 
tonio until  they  were  reduced,  and  the  French  navy, 
who  came  to  their  afliftance,  entirely  defeated  and  de- 
ftroyed. 

Philip  made  his  entry  into  Li&on  as  foon  as  the 
kingdom  was  totally  reduced,  and  endeavoured  to  con- 
cihate  the  affe<ftions  of  the  people  by  confirming  the 
terms  which  he  had  before  offered  to  the  ftates.  I'hefe 
terms  w€rc,  that  he.  would  take  a  fokmn  o^th  to  main" 
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tain  the  privileges  and  liberties  of  the  people  :  that  the 
ftates  Ihould  be  affembled  within  the  realm,  and  nothing  '  ^ 
propofed  in  any  otlier  ftates  that  related  to  Portugal : 
that  the  viceroy  or  chief  governor  ftioiJd  be  a  native, 
unlefs  the  king  fliould  give  that  charge  to  one  of  the 
royal  family  :  that  the  houfehold  (hould  be  kept  on  the 
fame  footing  :  that  the  poft  of  firft  pi^fident,  and  of 
all  offices,  civil,  mlHtary,  and  judicial,  fhould  be  filled 
with  Portiiguefe;  all  dignities  in  the  church  and  in  the 
orders  of  knighthood  confined  to  the  fame  ;  the  com* 
merce  of  Ethiopia,  Africa,  and  the  Indies,  referved  al' 
fo  to  them,  and  to  be  carried  on  only  by  their  mer- 
chants and  veffels  :  that  he  would  remit  all  imports  on 
ecclefiaftical  revenues :  that  he  would  make  no  grant 
of  any  city,  town,  or  jurifdiftion  royal,  to  any  but 
Portuguefe:  that  e ftates  refulting  from  forfeitures  ftiould 
not  be  united  to  the  domain,  but  go  to  the  relations  of 
the  laft  poftclfor,  or  be  given  to  other  Portuguefe  for 
recompenfe  of  fervices  :  that  when  the  king  came  ta 
Portugal,  where  he  fhould  refide  as  much  as  polTible, 
he  fhould  not  take  the  houfes  of  private  perfons  for  his 
officers  lodging,  but  keep  to  the  cuifom  of  Portugal : 
that  wherever  his  majefty  refided,  he  fhould  have  an  ec» 
clefiaftic,  a  treafurer,  a  chancellor,  two  mafters  of  re- 
qucfts,  with  under  officers,  all  of  them  Portuguefe,  wha- 
fhould  d'fpatch  evciy  thing  relating  to  the  kingdom :  that 
Portugal  fhould  ever  continue  a  diftinft  kingdom,  and" 
its  revenue  be  confumed  within  itfelf  that  all  matters 
of  juftlce  fhould  be  decided  within  the  realm  :  that  the 
Portugui-fe  fhould  be  admitted  to  charges  in  the  houfe- 
holds  of  the  king  and  queen  of  Spain  :  that  all  duties- 
on  the  frontiers  fhould  be  taken  away  :  and,  laftly,  that 
Philip  fhould  give  300,000  ducats  to  redeem  prifoners,. 
repair  cities,  and  relieve  the  raiferies  which  the  plague 
and  other  calamities'  had  brought  upon  the  people. 
All  thefe  conditions,  formerly  oftered  and  rejecEled'  by 
the  Portuguefe,  the  king  now  confirmed  :  but  whereas 
the  duke  of  Offuna,  by  way  of  fecurlty  for  thefe  con- 
ditions, had  promifed'  them  a  law,  that  if  the  king  did 
not  adhere  to  them,  the  ftates  fhould  be  freed  from  theii* 
obedience,  and  might  defend  their,  right  by  the  fword, 
wlLhout  incurring  the  reproach  of  perjury,  or  the  guilt 
of  treafon  ;  this  he  abfolutely  refufed  to  ratify. 

All  thefe  conceflionsj  however,  did  not  anfwer  the  Ca  :roc 
purpofe     nay,  though  Philip  was  to  the  laft  degree  c  'ldiate 
lavifh  of  honours  and  employments,  the  Portue-uefc  ^^'^'^  aflec«' 
were  ftlU  difl'atisfied.    This  had  alfo  an  effeft  which 
was  not  forefeen  :  it  weakened  the  power,  and  abforb- 
ed  the  revenues,  of  the  ci"own ;  and,  by  putting  it  out 
of  the  power  of  any  of  his  fucceflbrs  to  be  liberal  in  the 
fame  proportion,  it  raifed  only  a  fhort-lived  gratitude 
in  a  few,  and  left  a  number  of  malecontcnts,  to  which 
time  was  continually  adding. 

Thus  Philip,  with  all  his  policy,  and  endeavoiu's  to  • 
pleafe,  found  his  ,new  fubjefts  ftill  more  and  more  dif- 
gufted  with  his  government,  efpecially  when  they  found 
their  king  treating  with  the  utmoft '  feverity  all  thofe 
who  had  fupported  Don  Antonio,    The  exiled^ prince, 
however,  ftill  ftyled  himfelf  /einrr  of  Portugal.     At  firft  fs  diihtrbcd 
he  retii-ed  to  France,  and  there  demanded  fuccours  for  ^^y  1^"_> 
the  recovery  of  hi$  dominions.    Here-  he  found  fo  inuch  AnwniOo 
countenance,  that  with  a  fleet  of  near  5o  fail,  and  a 
good  body  of  troops  on  board,  he  made  an  attempt 
upon  the  I'erceras,  where  his  fleet  was  beat  by  the 
Spaniards  ^  and  a  great  munber  of  prifoners  being  ta<i 
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Portnajal.  ken,  all  the  officers  and  gentlemen  were  beheaded,  and 
"  »  a  great  number  of  meaner  people  hanged.  Don  An- 
tonio, notwithftanding,  kept  poffeffion  of  fome  places, 
coined  money,  and  performed  many  other  afts  of  regal 
power;  but  was  at  length  conftraincd  to  retire,  and  it  was 
with  fome  difficvilty  that  he  did  fo,  and  returned  into 
France.  He  pafTed  from  thence  into  England,  where 
he  was  well  received ;  and  many  fitted  out  privateers  to 
Gruife  againft  the  Spaniards  under  his  commiffion.  But 
after  king  Philip  had  ruined  the  naval  power  of  Portu- 
gal as  well  as  Spain,  by  equipping  the  armada.  Queen 
EHfabeth  made  no  difficulty  of  owning  and  affilling 
Don  Antonio,  and  even  of  fending  Sir  John  Norris 
and  Sir  Francis  Drake  with  a  ftrong  fleet  and  a  great 
army  to  reftore  him.  Upon  this  occafion  Don  Anto- 
nio fent  his  fon  Don  Chriftopher  a'  hoftage  to  Mulcy 
Hamet  king  of  Fez  and  Morocco,  who  was  to  lend  him 
200,000  ducats.  But  king  Philip  prevented  this  by 
furrendering  Arzila  :  and  this  difappointment,  the  un- 
feafonable  enterprife  upon  Corunna,  and  the  difputes 
that  arofe  between  Norris  and  Drake,  rendered  that  ex- 
pedition abortive  ;  fo  that,  except  carrying  the  plague 
into  England,  it  was  attended  with  no  confequences 
%vorthy  of  notice.  He  remained  fome  time  after  in 
England  :  but  finding  himfelf  httle  regarded,  he  with- 
drew once  more  into  France,  where  he  fell  into  great 
poverty  and  diftrefs ;  and  at  length  dying  in  the  64th 
year  of  his  age,  his  body  was  buried  in  the  church  of 
the  niuis  of  Ave  Maria,  with  an  infcription  on  his 
tomb,  in  which  he  is  fl;yled  king.  He  left  feveral 
children  behind  him,  who,  on  account  of  his  being  a 
knighf  of  Malta,  and  having  made  a  vow  of  virginity 
at  his  entrance  into  the  order,  were  looked  upon  as  il- 
legitimate. He  preferved,  even  to  the  day  of  his 
death,  a  great  intereft  in  Portugal ;  and  had  drawn 
from  thence,  in  the  courfe  of  his  life,  immenfe  fums  gf 
money  ;  which  had  been  fquandercd  in  many  fruitlefs 
negociations  and  attempts  to  difturb  the  poffeffions  of 
king  Philip  in  almoft  all  parts  of  his  dominions,  and 
particularly  in  the  Indies,  where  the  Portuguefe  were 
rather  more  averfe  to  the  Caftilian  yoke,  or  at  leaft  tef- 
tlfied  their  averfion  more  openly,  than  in  Europe. 

But  Don  Antonio  was  not  the  only  pretender  to  the 
crown  of  Portugal :  for  the  people,  partly  through  the 
love  of  their  prince,  and  partly  from  their  hatred  to  the 
Caftilians,  were  continually  feeding  thfimfelves  with  the 
hopes  that  Don  Sebaftian  would  appear  and  deliver 
them ;  and  in  this  refpeft  fuch  a  fpirit  of  credulity 
reigned,  that  it  was  faid  proverbially,  they  would  have 
taken  a  negro  for  Don  Sebaftian.  This  humour  put 
the  fon  of  a  tiler  at  Alcobaza,  who  had  led  a  profli- 
gate life,  and  at  length  turned  hermit,  to  give  himfelf 
out  for  that  prince  ;  and  having  with  him  two  compa- 
nions, one  of  them  ftyled  himfelf  Don  Chriftopher  de 
Tavora,  and  the  other  the  bi/hop  of  Guarda,  they  began 
to  colleft  money,  and  were  in  a  fair  way  of  creating 
much  difturbance,  if  the  cardinal  arch-duke  had  not 
caufed  him  to  be  apprehended ;  and  after  leading  him 
ignominioudy  through  the  ftreets  of  Lifbon,  he  who 
took  the  name  of  Sebaftian  was  fent  to  the  galleys  for 
life,  and  the  pretended  bifliop  was  hanged.  Not  long 
after,  Gonfalo  Alvarez,  the  fon  of  a  mafon,  gave  him- 
felf out  for  the  fame  king  ;  and  having  promifed  mar- 
riage to  the  daughter  of  Pedro  Alonfo,  a  rich  yeoman, 
who  m  he  created  earl  of  Torres  Novas,  he  aflembled  a 
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body  of  about  800  men,  and  fome  blood  was  fpllt  be-  P 
fore  he  was  apprehended :   at  length,  being  clearly  ^ 
proved  to  be  an  impoftor,  himfelf  and  his  intended  fa- 
ther-in-law v/ere  publicly  hanged  and  quartered  at 
Lifbon  ;  which,  inftead  of  extinguifliing  this  humour, 
farther  increafed  it. 

There  was,  however,  a  perfon  who  appeared,  about  '^'^ 
20  years  after  the  fatal  defeat  of  Sebafl;ian,  at  Venice,  * ''^"^ 
who  created  much  more  trouble.    He  affiimed  the  name ' 
of  Don  Sebajlian,  and  gave  a  very  diftinft  account  of 
the  manner  in  which  he  had  pafled  his  time  from  that 
defeat.    He  affirmed,  that  he  had  preferved  his  life  and 
hberty  by  hiding  himfelf  amongft  the  flain  :  that,  after 
wandering  in  difguife  for  fome  time  in  Africa,  he  re- 
turned  with  two  of  his  friends  into  the  kingdom  of  AI- 
garve  :  that  he  gave  notice  of  this  to  the  king  Don 
Henry  :  ^  that  finding  his  Hfe  fought,  and  being  unwill- 
ing to  difturb  the  peace  of  the  kingdom,  he  returned 
again  among  the  Moors,  and  pafled  freely  from  one 
place  to  another  in  Barbary,  in  the  habit  of  a  peni- 
tent :  that  after  this  he  became  a  hermit  in  Sicily ;  but 
at  length  refolved  to  go  to  Rome,  and  difcover  himfelf 
to  the  pope.    On  the  road  he  was  robbed  by  his  do- 
meftics,  and  came  almoft  naked  to  Venice,  where  he 
waf  known,  and  acknowledged  by  fome  Portuguefe. 
Complaint  being  made  to  the  fenate,  he  was  obliged  to 
retire  to  Padua.    But  the  governor  of  that  city  order- 
ing him  alfo  to  depart,  he,  not  knowing  what  to  do, 
returned  again  to  Venice ;  where,  at  the  requeft  of  the 
Spanifh  ambaflador,  who  charged  him  not  only  with 
being  an  impoftor,  but  alfo  with  many  black  and  atro- 
cious crimes,  he  was  feized,  and  thrown  into  prifon.  He 
underwent  28  examinations,  before  a  committee  of  Dobic 
and  impartial  perfons ;  in  which  he  not  only  acquitted 
himfelf  clearly  of  all  the  crimes  that  had  been  laid  to  his 
charge,  but  entered  alfo  into  fo  minute  a  detail  of  the 
tranfadtions  that  had  pafled  between  himfelf  and  the  re- 
public, that  the  commiffioners  were  perfcftly  aftoniflred, 
and  fliowed  no  difpofition  to  declare,  him  an  impoftor  ; 
moved  more  efpecially  by  the  firmnefs  of  his  behaviour, 
his  Angular  modefty,  the  fobriety  of  his  life,  his  exem- 
plary piety,  and  his  admirable  patience  under  his  afflic- 
tions.   The  noife  oF  this  was  diffufed  throughout  Eu- 
rope, and  the  enemies  of  Spain  endeavoured  everywhere 
to  give  it  credit. 

The  ftate,  however,  refufed  to  difcufs  the  great  point, 
whether  he  was  or  was  not  an  impoftor,  xuilefs  they  were 
requefted  fo  to  do  by  fome  prince  or  ftate  in  alliance 
with  them.  Upon  this  the  prince  of  Orange  fent  Don 
Chriftophei-,  the  fon  of  the  late  Don  Antonio,  to  make 
that  demand;  and  at  his  requeft  an  examination  was 
made  with  great  folemnity :  but  no  decifion  followed ; 
only  the  fenate  fet  him  at  liberty,  and  ordered  him  to 
depart  their  dominions  in  three  days.  He  went  there- 
fore, by  the  advice  of  his  friends,  to  Padua,  but  in  the 
difguife  of  a  monk,  and  from  thence  to  Florence;  where 
he  was  arrefted  by  the  command  of  the  grand  duke, 
who  dehvered  him  to  the  viceroy  of  Naples.  The  count 
de  Lemos,  then  in  pofleffion  of  that  dignity,  died  foon 
after,  before  whom  he  was  firft  brought ;  this  man  af- 
ferted,  he  muft  know  him  to  be  Don  Sebaftian,  fince 
he  had  been  twice  fent  to  him  from  the  king  of  Spain. 
He  remained  prifoner  feveral  years  in  the  caftle  Del  Ovo, 
where  he  endured  incredible  hardfliips.  At  length  he 
was  brought  out,  led  with  infamy  through  the  ftreets 
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jgaL  of  the  city,  and  declared  to  be  an  impoHor,  who  afTumed 
the  name  of  Sebajlian  :  at  wliich  words,  when  proclaim- 
ed before  him,  he  faid  gravely,  ylnd  fo  I  am.  In  the 
fame  proclamation  it  was  affirmed,  that  he  was  in  truth  a 
Calabrian  ;  which  as  Toon  as  he  heard,  he  faid,  Jt  is 
,  falfe.   He  was  next  fhippe'd  on  board  a  galley  as  a  flave; 

■  then  carried  to  St  Lucar,  where  he  was  fome  time  con- 
fined ;  from  thence  he  was  transferred  to  a  caftle  in  the* 
heart  of  "Caftile,  and  never  heard  of  more.  Sx)me  per- 
fons  were  executed  at  Lifbon  for  tlieir  endeavours  to 
raife  an  infurreftion  on  his  behalf :  but  it  was  thought 

■  ftrange  pohcy,  or  rat-her  a  ftrange  want  of  policy,  in 
the  Spaniards,  to  make  this  affair  fo  public  without 
proofs  ;  and  the  attempt  to  filence  this  objeftion,  by  af- 
firming him  to  be  a  magician,'was  juftly  looked  upon  as 

tg  ridiculous, 
tonfe-  The  adminiftration  of  affairs  in  Portugal,  during  the 
jccs  of  reign  of  Phihp,  was  certainly  detrimental  to  the  nation  ; 
panifli  ^  yet 'it  does  not  appear-  that  this  flowed  fo  much 
from  any  ill  mtention  m  that  monarch,  as  irom  eiTors 
•in  judgment.  His  prodigious  preparations  for  the  in- 
■vafion  of  England  impoverifhed  all  his  European  domi- 
'nions  ;  but  it  abfolutely  exhaufted  Portugal.  The  pre- 
'-t<;nlions  of  'Don  Antonio,  and  the  hopes  of  defpo^ng 
their  Indian  fleets,  expofed  the  Portuguefe  to  the  re- 
'fentment  of  the  Englifli ;  fi;om  which  the  king  having 
graiited  away  all  his  domains,  wanted  power  to  defend 
them.  Their  clamours  were  not  at  aU  the  lefs  loud  for 
their  being  in  fome  meafui-e  without  caufe.  The  king, 
to  pacify  them,  borrowed  money  from  the  nobility  upon 
the  cufl;oms,  which  were  the  only  fure  remedy  he  had 
ftill  left ;  and  this  was  attended  with  fatal  confequences. 
The  branches,  thus  mortgaged,  became,  and  continue 
to  this  hour,  fixed  and  hereditary;  fo  that  the  merchant 
was  oppreffed,  and  the  king  received  nothing.  This 
expedient  falling,  a  tax  of  three  per  cent,  was  impofed, 
in  the  nature  of  fliip-money,  for  the  defence  of  the 
coafts  and  the  commerce,  which  for  fome  years  was  pro- 
perly applied  ;  but  it  then  became  a  part  of  the  ordinary 
revenue,  and  went  into  the  king's  exchequer  without 
account.  This  made  w.iy  for  diverting  other  appropri- 
ated branches;  as  for  inftance,  that  for  the  repair  of  for- 
tification;^ the  money  being  ftridlly  levied,  and  the 
r/orks  funered  to  decay  and  tumble  down ;  and  for  the 
maintenance  of  the  conquefl;s  in  Africa,  by  which  the 
garrifons  mouldered  away,  and  the  places  were  loft. 
Upon  the  whole,  in  the  fpace  of  18  years,  the  nation 
was  vifibly  impoveriflied :  and  yet  the  government  of 
Philip  was  incomparably  better  than  that  of  his  fuccef- 
fors ;  fo  that  his  death  was  juftly  regretted ;  and  the 
Portuguefe  were  taught  by  experience  to  confefs,  that 
of  bad  mafters  he  was  the  beft. 

His  fon  Philip,  the  fecond  of  Portugal  and  the  third 
of  Spain,  fat  20  years  upon  the  throne  before  he  made 
a  vlfit  to  Portugal,  where  the  people  put  themfelves  to 
a  ,moft  enormous  expence  to  receive  him ;  for  which 
they  received  little  more  than  the  compliment,  that  be- 
fore his  entry  into  Lifbon,  he  knew  not  how  great  a 
king  he  was.  He  held  an  affembly  of  the  ftates,  in 
which  his  fon  was  fworn  fucceffor.  Having  done  all 
that  he  wanted  for  himfelf,  he  acquired  a  falfe  idea  of 
the  riches  of  the  nation  from  an  immoderate  and  foolifli 
difplay  of  them  during  his  ftiort  ftay  at  Lifbon ;  and 
having  (hown  himfelf  little,  and  done  lefs,  he  returned 
into  Spain  ;  where  he  afted  the  part  of  a  good  king 
Vol.  XV.  Part  II, 
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upon  Ills  death-bed,  in  deploring  bitterly  that  he  never  Portugal, 
thought  of  afting  it  before.    The  reign  of  Philip  III.  " 
and  IV.  was  a  feries  of  worfe  meafures,  and  worfe  for-  Grea^t'^lciffes 
tune  :  all  his  dominions  fuffered  greatly  ;  Portugal  moft  in  Afia  and 
of  all.    The  lofs  of  Ormus  in  the  feaft,  of  Brazil  in  the  America. 
Weft  Indies,  together  with  the  fhipwreck  of  a  fleet  ' 
fent  to  efcort  that  from  Goa,  brought  the  nation  incre- 
dibly low,  and  encouraged  the  conde  duke  to  hope  they 
might  be  entirely  cruihed.    Thefe  are  the  heads  only 
of  the  tranfadlions  for  40  years  :  to  enter  in  any  degree 
into  the  particulars,  is,  in  other  words,  to  point  out  the 
breaches  made  by  the  Spanifli  minifters  on  the  condi- 
tions granted  by  king  Philip  ;  which,  with  refpeft  to 
them,  was  the  original  contraft,  and  unalterable  confti- 
tution  of  Portugal  while  fubjeft  to  the  monarchs  of 
Caftile  ;  and  which,  notwithftanding,  they  fo  often  and 
fo  flagrantly  violated,  that  one  would  have  imagined 
they  had  ftudied  to  provoke  the  wrath  of'  heaven,  and 
infult  the  patience  of  men,  inftead  of  avaihng  them- 
felves, as  they  might  have  done,  of  the  riches,  power, 
and  martial  Ipirit  of  the  Portuguefe  people.  ^8 

It  was  the  veiy  bafis  and  foundation  of  their  privI-The  Por- 
leges,  that  the  kingdom  fliould  remain  fepsyate  and  in-^'^'S"'^'^  "P*" 
dependent,  and  confequently  that  Llibon  fhould  conti-j^j^g  ^t^.'^ 
nue  as  much  its  capital  as  ever,  the  feveral  fupreme  ,,iarcls. 
councils  and  courts  refiding  ;  fo  that  the  natives  of  this 
realm  might  not  be  obliged  to  travel  in  fearch  of  juftice. 
So  little,  or  at  leaft  fo  fliort  a  time,  was  this  obferved, 
that  neither  promotion  nor  juftice  was  to  be  obtained 
without  journeys,  and  Madrid  was  not  more  the  capital 
of  Caftile  than  of  Portugal.  The  general  affembly  of 
eftates  was  to  be  held  frequently,  and  they  were  held 
thrice  in  the  ■  fpace  of  60  years  ;  and  of  thefe  twice 
within  the  firft  three.  The  king  was  to  refide  in  this 
realm,  as  often  and  as  long  as  poffible ;  in  comphance 
with  which,  Philip  I.  was  there  but  once,  Philip  II. 
but  four  months,  and  Philip  III.  was  never  there  at  all. 
The  houfehold  eftablifliment  was  fuppreffed  through  all 
their  reigns.  The  viceroy  was  to  be  a  native  of  Portu- 
gal, or  a  prince  or  princtfs  of  the  blood  ;  y^t  when  any 
of  the  royal  family  bore  the  title,  the  power  was  in  rea- 
lity in  the  hands  of  a  Spaniard.  Thus,  when  the  prin- 
cefs  of  Mantvia  was  vic€-queen,  the  marquis  de  la  Puebia 
w?is  to  affift  in  council,  and  in  all  difpatches  ;  and  ftie 
was  to  do  nothing  without  his  advice.  The  council  of 
Portugal,  which  was  to  be  conipofed  entirely  of  natives, 
vVas  filled  with  CaftUians,  as  the  garrifons  alfo  were, 
though  the  contrary  had  been  promifed.  The  prefi- 
dents  of  provinces,  or  corregidors,  were  to  be  natives  ; 
but  by  keeping  thofe  offices  in  his  own  hands,  the  king 
eluded  this  article.  No  city,  town,  or  diftrift,  were  to  be 
given  but  to  Portuguefe  ;  yet  the  duke  of  Lerma  had  Be- 
ja,  Serpa,  and  other  parts  of  the  demefnes  of  the  crown, 
which  were  fonnerly  appe«dages  of  the  princes  of  the 
blood.  None  but  natives  were  capable  of  offices  of 
juftice,  in  the  revenue,  in  the  fleet,  or  of  any  poft  civil 
or  military  ;  yet  thefe  were  given  promifcuoufly  to  fo- 
reigners, or  fold  to  the  higheft  bidder ;  not  excepting 
the  governments  of  caftles,  cities,  and  provinces.  The 
natives  were  fo  far  from  having  an  equal  chance  in  fuch 
cafes,  that  no  pofts  in  the  prefi<lials  were  ever  given  to 
them,  and  fcarce  any  in  garrifons  ;  and  whenever  it 
happened,  in  the  cafe  of  a  perfon  of  extraordinary  me-  ' 
rit,  whofe  pretenfions  could  not  be  rejefted,  he  was  ei- 
ther removed,  or  not  allowed  to  exercife  his  charge ; 
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as  fell  out  to  the  marquis  of  Marialva  and  others.  The 
forms  of  proceeding,  the  jurifdiftion,  the  muiilters,  the 
fecretaries,  were  aU  changed,  in  the  council  of  Portugal ; 
being  reduced  from  five  to  three,  then  two,  and  nt  lad 
to  a  fingle  perfon. 

By  reafon  of  thefe  and  many  other  grievances  too  te- 
dious to  be  mentioned  here,  the  detellation  of  the  Spa- 
nifh  government  became  univerfal ;  and  in  1640  a  revo- 
lution took  place,  in  which  John  duke  of  Braganza  was 
declared  king,  by  the  title  of  John  IV.  This  revolu- 
tion, as  being  determined  by  the  almoll  unanimous  voice 
©f  the  nation,  was  attended  with  ve'-y  little  effufion  of 
blood  ;  neither  were  all  the  efforts  of  the  king  of  Spain 
able  to  regain  his  authority.  Several  attempts  indeed 
were  made  for  this  purpofe.  The  firft  battle  was  fought 
in  the  year  1644,  between  a  Portuguefe  army  of  6000 
foot  and  iioo  horfe,  and  a  Spanifh  army  of  naarly  the 
fame  number.  The  latter  were  entirely  defeated;  which 
contributed  greatly  to  eftabliih  the  affairs  of  Portugal 
on  a  firm  bafis.  The  king  carried  on  a  defenfive  war 
during  the  remainder  of  his  life  ;  but  after  his  death, 
■which  happened  in  1655,  the  war  was  renewed  with 
great  vigour. 

This  was  what  the  Spaniards  did  not  expect ;  for 
they  expreffed  a  very  indecent  kind  of  joy  at  his  death, 
hoping  that  it  would  be  followed  by  a  dillblution  of  the 
government.  It  is  not  indeed  eafy  to  conceive  a  king- 
dom left  in  more  perilous  circumitances  than  Portugal 
was  at  this  time  : — The  king  Don  Alonzo  Enriquez,  a 
child  not  more  than  13  years  of  age,  reputed  of  no 
Teiy  found  conftltution  either  in  body  or  mind  ;  the  re- 
gency in  a  woman,  and  that  woman  a  Caililian  ;  the 
nation  involved  in  a  war,  and  this  refpeding  the  title 
to  the  crown  ;  the  nobility,  fome  of  them  fecretly  dif- 
afFefted  to  the  reigning  family,  and  almoll  all  of  them 
embarked  in  feuds  and  contentions  with  each  other ;  fo 
that  the  queen  fcarce  knew  who  to  truft  or  how  (he 
fhould  be  obeyed.  She  afted,  liowever,  with  great  vi- 
gour and  prudence.  By  marrying  her  only  daughter 
the  princefs  Catharine  to  Charles  II.  King  of  Great 
Britain,  fhe  procured  to  Portugal  the  proteftion  of 
the  Englifli  fleets,  with  reinforcements  of  fome  thou- 
fands  of  horfe  and  foot;  and  at  laft,  in  1665,  ter- 
minated the  war  by  the  glorious  vidtoiy  of  Montef- 
claros.  This  decifive  attlon  broke  the  power  of  the 
Spaniards,  and  fixed  the  fate  of  the  kingdom,  though 
not  of  the  king,  of  Portugal.  Alonxo  was  a  prince 
whofe  education  had  been  neglefted  in  his  youth,  who 
was  devoted  to  vulgar  amufements  and  mean  company, 
and  whom  the  queen  for  thefe  reafons  wifhed  to  deprive 
of  the  crown,  that  fhe  might  place  it  on  the  head  of  his 
younger  brother  Don  Pedro.  To  accompliih  this  pur- 
pofe, (he  attempted  every  method  of  ftern  autiiority  and 
fecret  artifice  ;  but  fhe  attempted  them  all  in  vain.  The 
Portuguefe  would  not  confent  to  fet  afide  the  rights  of 
primogeniture,  and  involve  the  kingdom  in  all  the  mi- 
feries  attending  a  difputed  fuccefhon.  After  the  death, 
however,  of  the  queen-mother,  the  infant  entered  into 
cabals  againll  the  king  of  a  much  more  dangerous  na- 
.  ture  than  any  that  fhe  had  carried  on.  Alonzo  had 
married  the  princefs  of  Nemours  ;  but  being,  as  was 
faid,  impotent,  and  likewlfe  lefs  handfome  than  his  hro-^ 
'  ther,  that  lady  transferred  her  affection  to  Don  Pedro, 
to  whom  fhe  lent  her  afTiftance  to  hurl  the  king  from 
the  throne.    Alon-zo  was  compelled  to  fign  a  refigna- 


tion  01  the  kingdom  ;  and  his  brother,  after  governing  Peftus 
a  few  months  without  any  legal  authority,  was  in  a  — " 
meeting  of  the  Itates  unanimoufly  proclaimed  regent, 
and  veiled  with  all  the  powers  of  roy;dty.  Soon  after 
this  revolution,  for  fuch  it  may  be  called,  the  marriage 
of  the  king  and  queen  was  declared  null  by  the  chapter 
of  Lifbon  ;  and  the  regent,  by  a  papal  difpenfation,  and 
with  the  confent  of  the  Hates,  immediately  efpoufed  the 
lady  who  had  been  wife  to  his  brother.  He  governed, 
under  the  appellation  of  regenty  1 5  years,  when,  upon  the 
death  of  the  king,  he  mounted  the  throne  by  the  title  of 
Don  Pedro  II.  and  after  a  long  reign,  during  which  he 
condufted  the  affairs  of  the  kingdom  with  great  pru- 
dence and  vigour,  he  died  on  the  9th  of  December 

Don  John  V.  fucceeded  his  father;  and  though  heOonJol 
was  then  little  more  than  1 7  years  of  age,  he  a6ted  V-  a  wi 
with  fuch  wifdora  and  refolution,  adhered  fo  flcadlly  to  j'"'^ 
the  grand  alliance  formed  againfl  France  and  Spain,  ^  ^ 
and  fhowed  fuch  refources  in  his  own  mind,  that  though 
he  fuffered  great  loffes  during  the  war,  he  obtained  fuch 
terms  of  peace  at  Utrecht,  that  Portugal  was  in  all  re- 
fpedts  a  gainer  by  the  treaty.  The  two  crowns^  of" 
Spain  and  Portugal  were  not,  however,  reconciled  tho- 
roughly till  the  year  1737  ;  and  from  this  pei-iod  they 
became  every  day  more  united,  which  gave  much  fatis- 
faftion  to  fome  courts,  and  no  umbrage  to  any.  In 
this  fituation  of  things,  a  treaty  was  made  in.  1750 
with  the  court  of  Madrid,  by  wliich  Nova  Colonia,  on 
the  river  of  Plata,  was  yielded  to  his  Catholic  majefly^ 
to  the  great  regret  of  the  Portuguefe,  as  well  on  ac- 
count of  the  value  of  that  fettlement,  as  becaufe  the^ 
apprehended  their  pofTeflion  of  the  Brafils  would  by  this 
adlion  be  rendered  precarious.  On  the  lafl  of  July  the 
fame  year^  this  monarch,  worn  out  by  infirmities,  de- 
ceafed,  in  the  6ifl  year  of  his  age,,  and  in  the  44th  of 
his  reign.  _  ^  _  4, 

Don  Jofeph,  prince  of  firafil,  fucceeded  him,  to  the.Don  J» 
univerfal  fatisfaftion  of  his  fubjedls,  and  with  as  great  ^'^1'^^'*  ^ 
expeftations  as  ever  any  monarch  that  mounted  the  j^^j^^p''^, 
throne.  It  was  generally  believed  that  he  would  make  jioj,^ 
confiderable  alterations,,  in  which  he  did  not  difappoint 
the  hopes  of  tlie  public  ;  and  yet  they  werj  done  fo 
flowly,  with  fuch  moderation,  and  with  fo  many  circum- 
ftances  of  prudence,  as  hindered  all  grounds  of  com- 
plaint. Amongfl  other  new  regulations,  the  power  of 
the  inqnifition  fuffered  fome  reilriftion  ;  the  king  di- 
re£ling,  that  none  of  their  fentences  fhould  be  put  in  ex- 
ecution till  reviewed  and  approved  by  his  privy-council* 
But  as  in  the  reign  of  his  father  he  had  confented  to 
tlie  treaty  with  Spain,  he  ratified  it  after  his  accefhon, 
and  fince  carried  it  into  execution  upon  this  noble  prin- 
ciple, that  no  confiderations  of  intereft  ought  ever  to  in- 
duce a  monarch  to  break  his  word. 

However,  within  the  fpace  of  the  few  years  of  thisDreadfi 
king's  reign,  the  calamities  of  Portugal  in  general,  andcslaniit 
thofe  of  the  city  of  Lifbon  in  particular,  cannot,  in  a  "^"/'' ^? 
great  degree,  be  paj-alleled  in  all  hUlory.    An  earth- '^^'^"^ 
quake,  a  fire^  a  famine,  an  afiafTuiation^plot  againft  their 
prince,  executions  upon  executions,  the  fcaffolds  and 
w^ieels  for  torture  reeking  with  the  nobleft  blood  ;  im- 
prifonment  after  imprifoament  of  the  greateft  and  mofl 
diilinguilhed  perfonages  ;  the  expulfion  of  a  chief  order 
of  ecclefiaflics  ;  the  Invafion  of  their  kingdom  by-  a 
powerful,  ttronger,  and  e:iafperated  nation  j  the  nume- 
rous 
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.  m\$  droops  ef  the  enemy  laying  waftc  their  terrhorjs 
■  bringing  tire  and  fword  with  them,  and  roUing  hke  di- 
ftant  thunder  towards  the  gates  of  their  capital ;  their 
prince  ready  almoll  to  fave  himfelf  by  flight !  The 
Spanifh  miniftry  had  already  decreed  the  doom  of  Por- 
tugal, and  nothing  was  to  be  heard  at  the  Efcurial  but 
JDelenda  eft  Carthago.  Carthaginian,  perhaps,  or  Jew-* 
ifii  ftoiy,  may  polTibly  afford  a  fcene  fomething  like  this, 
but  for  the  fiiortnefs  of  the  period  not  fo  big  with 
events,  though  in  their  final  deftrudion  fuperior.  From 
that  indeed,  under  the  hand  of  Providence,  the  national 
humanity  and  generofity  of  Great  Britain  has  preferved 
the  Portuguefe  ;  and  it  remains  now  to  be  feen,  in  fu- 
ture treaties,  how  that  people  will  exprefs  their  grati- 
tude (fee  Britain,  n'^450).  Thofc  who  are  able  to 
fearch  deeper  into  human  affairs,  may  affign  the  caufes 
of  fuch  a  \TOnderful  chain  of  events  ;  but  no  wife  man 
will  afcribc  all  this  to  fo  fmg\ilar  a  caufe  as  that  which 
a  Spaniard  has  done,  in  a  famous  pamphlet,  printed  in 
the  year  1762  at  Madrid.  It  is  intitled,  ^  i"/>fln//& 
Prophecy  ;  and  endeavours  to  fhow,  that  all  thefe  cala- 
mities have  befallen  the  Portuguefe,  folely  on  account 
of  their  conneftion  with  the  heretic  Englifh.  The 
great  Ruler  and  Governor  of  the  world  undoubtedly 
a6ts  by  univerfal  laws,  regarding  the  whole  fyllem,  and 
cannot,  without  blafphemy,  be  confidered  In  the  hght 
of  a  partizan.  The  reft  of  the  pamphlet  tends  to  fhow, 
that  his  Catholic  majefly  carried  his  arms  into  Poilugal, 
folely  to  give  them  liberty,  and  fet  them  free  from  Eng- 
lifh tyranny. 

Jofeph  dying  without  male  iffue,  the  fuccelTion  de- 
volved to  Mary,  his  daughter,  now  queen  of  Portugal* 
She  was  married  fome  time  before  he  died,  with  the 
pope's  difpenfation,  to  his  -brother  Don  Pedro. 

The  air  of  Portugal,  in  the  fo'uthern  provinces,  vi^ould 
be  cxcefTively  hot,  if  it  were  not  refreflied  by  the  fea- 
breezes  ;  but  in  the  northern,  it  is  much  cooler,  and 
the  weather  more  fubjeft  t«  i-ains*  The  fpring  is  ex- 
tremely delightful  here  ;  and  the  air,  in  general,  more 
temperate  than  in  Spain.  I.Ifhon  has  been  much  re- 
forted  to  of  late  by  valetudinarians  and  conftimptive 
peffons  from  Great  Britain,  on  account  of  its  air. 
The  foil  is  very  fruitful  in  wine,  oil,  lemons,  oranges, 
pomegranates,  figs,  raifms,  almonds,  chefnuts,  and  other 
fine  fruits  ;  but  there  is  a  want  of  corn,  owing,  it  is  faid, 
In  a  great  meafure  to  the  negle6l  of  agriculture.  There 
is  plenty  of  excellent  honey  here  ;  and  alfo  of  fea  and 
river  fifh,  and  fea-falt.  The  horfes  in  Portugal  are 
brifli  lively  animals,  as  they  are  in  Spain,  but  of  a  flight 
make  :  but  mules  being  furer-footed,  are  more  ufed  for 
<;arriage  and  draught.  By  reafon  of  the  fcarcity  of 
pafture,  there  are  not  many  herds  of  cattle  or  flocks  of 
fheep  ;  and  what  they  have  are  fmall  and  lean,  though 
the  i^efh  is  tolerably  good  :  their  befl  meat  is  faid  to 
fee  that  of  hogs  and  kids.  The  country  in  pany  parts 
IS  mountainous  :  but  the  moimtains  contain  all  kinds  of 
ores  ;  particularly  of  filver,  copper,  tin,  and  iron,  Svlth 
a  varietA'- of  gems,  beautifully  variegated  marble,  mill- 
ftones,  and  many  curious  foffils.  Not  far  from  Llfbon 
ts  a  mine  of  faltpetre  ;  but  none  of  the  metal  mines  are 
here  worked,  the  inhabitants  being  fupplied  with  me- 
tals of  all  kinds  from  their  foreign  fettlements.  The 
principal  rivers  are  the  Minho,  in  Latin  Minivs  ;  the 
L.imia,  anciently  the  famed  Lethe ;  the  Cavado  ;  the 
JDouro  ;  the  Guadiana^  anciently  Anas  j  and  the  Tajo, 
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or  Tagus,  which  is  the  largeft  river  in  the  kingdom,  ?orfeuf  al. 
carrying  fomc  gold  in  its  fands,  and  falling  into  the  fea  — — v— ' 
a  httle  below  Lifbon.  There  are  feveral  mineral  fprings 
in  the  kingdom,  both  hot  and  cold,  which  are  mtich 
frequented.  47 

The  only  religion  tolerated  In  Portugal  is  that  of  Religion, 
the  church  of  Rome ;  yet  there  are  many  concealed 
Jews,  and  tliofe  too  even  among  the  nobility,  bifhops, 
prebends,  monks,  and  nuns,  and  the  very  inquifitors 
themfelves.  If  a  Jew  pretends  to  be  a  Chrlilian  and  a 
Roman  Catholic,  while  he  is  really  a  Jew,  by  going  to 
mafs,  confcflion,  &c.  or  If  after  being  converted,  or  pre- 
tending to  be  converted  and  pardoned,  he  relapfeSi-In- 
to  Judalfm  and  is  difcovered,  the  inquliition  lays  hold 
of  him.  In  the  firft  cafe,  if  he  renounce  Judalfm,  be 
is  only  condemned  to  fome  corporal  punlfliment  or 
public  fliame,  and  then  ordered  to  be  inftrufted  in  the 
Chrlftlan  religion.  In  the  fecond,  he  is  condemned 
to  the  flames  without  mercy.  Befides  Jews  and  here- 
tics, who  broach  or  maintain  any  doctrines  contrary  to 
the  religion  of  the  country,  the  inquifitioii  punlfhes  all 
fodomites,  pretenders  to  forcery  and  the  black  art,  apo- 
flates,  blafphemers,  perjured  perfons,  impoftors,  and  hy- 
pocrites. The  burning  of  thofe  condemned  by  the  in- 
qulfition,  is  called  an  avto  da  fe,  or  "  aft  of  faith." 
There  are  feveral  tribunals  of  the  mquifition,  one  of 
which  is  at  Goa  in  the  Eaft  Indies  ;  but  there  are 
none  in  Brafil.  The  number  of  convents  in  Portugal 
is  faid  to  be  900.  The  order  of  Jefuits  hath  been  fup- 
prefTed  in  this  country,  as  they  have  been  in  others. 
Here  is  a  patriarch,  feveral  archbifhops  and  bilhops  s 
the  patriarch  is  always  a  cardinal,  and  of  the  royal  fa- 
mily. The  archbifhops  rank  with  marqulffes,  and  the 
bifhops  with  counts*  The  Portuguefe  have  archbi- 
fhops and  bifhops  in  the  other  quarters  of  the  world  as 
well  as  in  Europe.  The  fums  raifed  by  the  popes  here, 
by  virtue  of  their  prerogatives,  are  thought  to  exceed  ■ 
the  revenues  of  the  erown,  and  the  nuncios  never  fail  of 
acquiring  vaft  fortunes  in  a  fhorttlme.  Though  there 
are  two  univerfities  and  feveral  academies,  yet  while  the 
papal  power,  and  that  of  the  ecclefiaftlcs,  continues  at 
fuch  a  height,  true  learning  is  like  to  make  but  a  fmall 
progrefs.  The  language  of  the  Portuguefe  does  not 
differ  much  from  that  of  Spain  :  Latin  is  the  ground- 
work of  both  ;  but  the  former  is  more  remote  from  it, 
and  harfher  to  the  ear,  than  the  latter.  The  Portu- 
guefe tongue  is  fpoken  on  all  the  coaft  of  Africa  and 
Afia  as  far  as  China,  but  mixed  with  the  languages  of 
the  feveral  nations  in  thofe  diftant  regions. 

With  regard  to  manufaflures,  there  are  very  few  in  ManufaO* 
Portugal,  and  thofe  chiefly  coarfe  filks,  woollen  cloths,  ^^r^*- 
and  fome  linen  ;  but  their  foreign  trade  is  very  confi- 
derable,  efpeciaUy  with  England,  which  takes  a  great 
deal  of  their  wine,  fait,  foreign  commodities,  and  fruits, 
in  return  for  its  woollen  manufactures,  with  which  tlie 
Portuguefe  furnifli  their  colonies  and  fubjefts  in  Afia, 
Africa,  and  America.  Their  plantations  in  Brafil  are 
very  valuable,  yielding  geld,  diamonds,  indigo,  copper, 
tobacco,  fugar,  ginger,  cotton,  hides,  gums,  drugs,  dy- 
ing woods,  &c.  From  their  plantations  in  Africa,  they 
bring  gold  and  ivory,  and  flaves  to  cultivate  their  fugar 
and  tobacco  plantations  in  Braiil.  They  have  flill  fe* 
veral  fettlements  In  the  Eafl  Indies,  but  far  lefs  confi- 
derable  than  formerly.  The  Azores  or  Weftern  Ifles, 
Madeira,  and  the  Cape  de  Verde  iflands,  alfo  belong  t© 
3  G  3  them  ; 
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tliera  ;  but  a  great  part  of  the  riches  and  merchandize  Though  thefe  three  orders^are  reh'gious^  yet  the  ktiighis  Pofl 
brought  from,  thefe  diftant  countries  beconnes  the  pro-  are  at  liberty  to  marry.  4.  The  order  of  St  John,  „  ' 
perty  of  foreigners,  for  the  goods  they  furnift  the  For-    which  has  alfo  feveral  commanderies. 


tuguefe  with  to  carry  thither.  The  king's  fifth  of  the 
gold  brought  from  Brafil  amounts  commonly  to  about 
300,0001.  Sterling;  fo  that  the  whole  annual  produce 
of  gold  in  Brafil  may  be  eftimated  at  near  2,000,000 
Sterling.  Lifbon  is  the  greatell  port  in  Europe  next  to 
London  and  Amfterdara. 

As  to  the  conftitution  of  Portugal,  it  is  an  abfolute 
hereditary  monarchy.  Both  here  and  in  Spain  there 
were  anciently  cOrtes,  ftates,  or  parliaments  ;  but  they 
have  long  fmce  entirely  loft  their  fhare  in  the  legifla- 
ture.  For  the  adminiftration  of  the  civil  government, 
there  is  a  council  of  ftate,  and  feveral  fecretaries ;  for 
miUtary  affairs,  a  council  of  vi'ar  ;  for  the  finances,  a 

treafury-court;  and  for  the  diftribution  of  juftice  feveral    be  owned,  that  they  have  ftiown  themfelves  on  many 
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The  king's  titles  are,  King  of  Portugal  and  the  Al- 
gatvest  on  this  Jide  and  the  other  Jide  the  fea  of  Africa  ; 
Lord  of  Guinea^,  and  of  the  navigation^  cQnquefls\  and 
commerce^  in  Ethiopia^  Arabiay.PerJja^  Indiay  The 
king's  eldeft  fon  is  ftyled  Prince  ofBraJlL  In  the  year 
1 749,  pope  Benedidl  XIV.  dignified  the  king  with  the 
title  of  His  mojl  faithful  majefly. 

The  Portuguefe  are  reprefented  as  inferior  to  theChara 
Spaniards  both  in  perfon  and  genius:   as  extremely*^' 
haughty,  treacherous,  and  crafty  in  their  dealings  ; ''^^ 
much  given  to  avarice  and  ufury  ;  and  vindi£iive,  ma- 
licious, and  crqel.    Tlie  meaner  fort  ai-e  faid  to  be  ex- 
trem.ely  addicted  to  thieving  :  notwithftanding,  it  muft 


high  tribunals,  with  others  fubordinate  to  them,  in  the 
feveral  diftrifts  into  which  the  kingdom  is  divided.  Tlie 
cities  have  their  particular  magiftracy.  The  proceed- 
ings qf  the  courts  are  regulated  by  the  Roman  law,  the 
royal  edifls,  the  canon  law,  and  the  pope's  mandates. 
Like  the  Spaniards,  they  tranfadt  moft  of  their  bufinefs 
in  the  mornings  and  evenings,  and  fleep  at  noon.  The 
nobility  are  very  numerous,  and  many  of  them  are  de- 
fcended  from  natural  fons  of  the  royal  family.  They 
are  divided  into  high  and  low.  The  high  confifts  of 
the  dukes,  marquiffes,  counts,  vifcounts,  and  barons, 
who  are  alfo  grandees,  but  of  different  clafles,  being  fuf- 
fered  to  be  covered  in  the  king's  prefence,  and  ha- 
ving tlie  title  of  l^onsy  with  a  penfion  from  the  royal 
treafury,  to  enable  them  the  better  to  fupport  their  dig- 
nity :  the  king  ftyles  them  Illuftrious  in  his  letters,  and 
treats  them  as  princes.  A  duke's  fons  are  alfo  gran- 
dees, and  his  daughters-  rank  as  marchioneffes.  The  in- 
ferior nobihty  or  gentry  are  termed  Bidalgos^'u  e.  gen- 
tlemen :  they  cannot  aiTume  the  title  of  Don  without 
the  king's  licence.  * 

The  revenues  of  the  crown,  fince  the  difcovery  of 
the  Brafil  mines,  are  very  confiderable ;  but  the  real 
amount  can  only  be  gueffed  at.  Some  Yizne  faid  that 
it  amounts,  clear  of  allfalarics  andpenfions,  to  upwards 
of  3,000,000  Sterling  ;  others  make  it  a  great  deal  lefs. 
Thus  much  is  certain,  that  the  cuftoms  and  other  taxes 
run  exceflively  high.  Befides  the  royal  demefnes,  the 
hereditary  eftates  of  the  houfe  of  Braganza,  the  mono- 
poly of  Brafil  fnuff,  the  coinage,  the  money  arifing 
from  the  fale  of  indulgencies  granted  by  the  pope,  the 
fifth  of  the  gold  brought  fi-om  Brafil,  the  farm  of  the 
Brafil  diamonds,  the  mafterfhips  of  the  orders  of  knight- 
hood, and  other  faurces,  yield  veiy  large  fums.  The 
forces,  notwithftanding,  of  this  nation,  both  by  fea  and 


occafions  a  brave  and  warUke  people.  They  are  juftly. 
famed  for  their  flilU  in  navigation  j  and  for  the  many 
dil'coveries  they  have  made,  both  in  tlie  Eaft  and  We^ 
Indies.  The  women  here,  and  in  other  countries  of  the 
fame  degree  of  heat,  are  not  fo  prolific  as  in  the  colder 
climates ;  but  they  are  faid  to  be  veiy  beautiful  whilil 
young,  though  their  complexion  Is  fomevvhat  upon  the 
olive.  Their  eyes  are  very  black,  and  fparkling,  and  ' 
retain  their  brilliancy  after  all  their  other  charms  are 
gone.  It  is  the  fafhion  here,  at  prefent,  as  in  moll 
other  countries,  for  the  ladles  to  fpoil'  and  disfigure 
their  fkins  and  complexiens  with  paints  and  walhes ; 
but,  though  lively  and  witty,  they  are  faid  to  have  a 
nice  ienfe  of  female  honour.  Both  men  and  women . 
make  great  ufe  of  fpedtacles  ;  often  not  fo  much  to  aid 
their  fight,  as  to  denote  their  wifdom  and  gravity* 
Their  drefs,  like  that  of  the  Spaniards,  never  ufed  to 
vary,  efpeclally  among  the  men  ;  but  of  late  years,  both, 
men  and  women  have  given  much  Into  the  French  modes;, . 
The  women,  when  they  go  abroad  on  foot,  are.  wont  tc» . 
ufe  long  veils,  which  cover  their  heads,  but  leave  their 
faces  bare. 

PORTUGALLICA  TERRA,  earth  of  Portugal; 
the  name  or  a  fine  aftringent  bole,  dug  in  great  plenty 
in  the  northern  part  of  Portugal. 

PORTULACA,  PURSLANE  :  A  genus  of  the  mo» 
nogynia  order,  belonging  to  the  dodecandria  clafs  of 
plants ;  and  in  the  natural  method  ranking  under  the 
13th  order,  Succulenta.  The  corolla  is  pentapetaT 
lous ;  the  calyx. bifid ;  the  capfule  unilocular,  and  cut 
round.  There  are  feveral  fpecies,  but  the  two  follov/^ 
ing  are  the  moft  remarkable,  i.  The  oleracea,  annual, 
or  common  culinary  purflane,  rifes  with  herbaceous, 
low,  fucculent,  branchy  ftalks,  fix  or  eight  inches  high, 
garnifhed  with  wedge-fhaped,  thick,  fucculent  leaves. 


land,  are  very  inconfiderable  ,•  their  land-forces  being    and  fmall  clofe-fetting  flowers.  There  are  two  varietie 


the  worft  militia  in  Europe,  and  their  navy  of  httle 
importance.  They  would  be  an  eafy  conqueft  to  the 
Spaniards  if  they  were  not  under  the  proteftion  of  Bri- 
tain. 

There  are  feveral  orders  of  knighthood  here,  vi%.  the 
order  of  Chritt,  the  badge  of  which  is  a,  red  crofs  with^ 
in  a  white  one,  and  the  number  of  the  commanderies 
454.  2.  The  order  of  St  James,  the  badge  of  which 
is  a  red  fword  in  the  fhape  of  a  crcfs.  A  great  num^ 
ber  of  towns  and  commanderies  belong  to  this  order. 
3.  The  order  of  Aviz,  whofe  badge  is  a  green  crofs  in 
form  of  a  lily,  and  the  number  of  its  commanderies  49. 


one  with  deep  green  leaves,  the  other  with  yellown 
leaves  ;  both  of  which  rife  from  the  fame  feed.  2.  The 
anacarapferos,  perennial,  or  flirubby  cape  purflane,  rifes 
with  a  Ihrubby  branchy  ftalk,  about  fix  inches  high, 
with  oval,  gibbous,  fucculent  leaves,  and  the  ftalks  ter- 
minated by  fmall  dufters  of  red  flowers.  Both  thefe  plants 
are  of  a  fucculent  nature  :  the  firft  is  an  herbaceous  an.? 
nual,  for  culinary  ufes;  and  the  fecond  afhrubby  perenni- 
al, raifed  by  the  curious  for  variety.  They  are  both  exotics 
of  a  tender  quality,  of  the  temperature  of  greenhoufe  oe 
ftove  plants.  The  common  culinary  purflane  is  raifed  anr 
nually  from  feed  for  fummer  ufe,,  and  is  an  excellent  in- 
gredient 
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'tumna  gredi'ent  In  fummer  falads,  but  Improper  for  winter  on 
account  of  Its  cold  moift  nature.  The  plant  being 
tender,  muft  be  raifed  either  on  a  hot-bed  or  in  a  warm 
border  ;  in  which  lail  it  will  not  fucceed  before  April 
or  May.,  The  fhrubby  fort  muft  be  kept  in  the  hot- 
houfe,  in  pots  of  a  dry  foil. 

PORTUMNA,  a  town  of  Ireland,  in  the  county  of 
Galway  and  province  of  Connaught,  is  74  miles  from 
Dublin.    The  caftle  of  Portumna,  the  feat  of  the  Earl 
®f  Clanricarde,  is  at  this  place,  and  near  it  are  the  ruins 
f  an  ancient  caftle.    There  .is  alfo  a  garrifon  for  a 
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ing.  The  mode  of  levying  and  maintaining  thfe  amy 
is  exaaiy  fimilar  to  that  pradifed  under  the  feudal  p^^gfji^^ 
fyftem.  At  prcfent,  though  it  is  almoft  totally  unfit , 
for  the  purpofes  of  repelling  a  foreign  enemy,  it  is  yet 
a  powerful  inftrument  In  the  hands  of  domeftic  fa£lion  ;  - 
for  the  expedition  with  which  it  is  raifed  under  the  feu- 
dal regulations  facilitates  the  formation  of  thofe  danger- 
ous confederacies  which  fuddeniy  ftart  up  on  the  con- 
tefted  eleftion  of  a  fovercign,  or  whenever  the  nobles 
are  at  variance  with  each  other. 

POSSE  coMiTATUs,  in  law,  fignlfies  the  povver  of 


oTS  :pa„L"f  ^r^.  co„nt,.  or  .be  aid  and  affiftance  of  a„  the  knigh.,. 

iruup  ui  uuin.  a  ici  if  r  ^^  -  .^^  r  u     „»„f l^,r,^.r,  ,r«nTnpn.  laVioiirprs.  fervants.  aoorentices,  &c. 


is  feated  on  the  river  Shannon,  where  it  falls  into  Lough 
Derg.  The  monks  of  the  Ciftertiaa  abbey  of  Dun- 
brody,  in  the  county  of  Wexford,  had  for  a  long  time 
a  chapel  here,  dedicated  to  St  Peter  and  St  Paul  j  but 
having  at  length  forfaken  it,  O'Madden,  dynaft  of  the 
tountr}',  gave  it  to  the  Dominican  friars,  who,  with  the 
approbation  of  the  monks* of  Dunbrody,  ereaed  a  friary 
here  and  a  church,  which,  they  dedicated  to  the  bleffed 
Virgin  and  the  original  patron  faints  ;  at  the  fame  time 
they  built  a  lleeple,  and  all  other  necelfary  ofRces.  Pope 
Martin  V.  granted  a  bull  to  confirm  their  polfeflions, 
dated  8th  Odober  1426  ;  and  on  tire  23d  of  Novem- 
ber following  he  granted  indulgencies  to  all  who  had 
contributed  to  the  building.  The  walls  are  ftill  nearly 
entire,  and  fliow  that  the  monafteiy  of  Portumna  was  by 
no  means  an  igiwble,  ftrufture..  The  ancient  choir  is 
now  the  parifti-church. 

POSE,  in  heraldry,  denotes  a  Hon,  ho'rfe,  or  other 
heaft,  ftanding  ftill,  with  all  his  four  feet  on  the  ground. 
See  HolUngihead's  Defcrtptiun  of  Britain,  chap.  xvi. 

POSITIVE,  a  term  of  relation  oppofed  to  negative. 
It  is  alfo  ufed  in  oppofition  to  relative  or  arbitrary  : 
tlius  we  fay.  Beauty  is  no  pofitive  thing,  but  depends 
on  the  different  taftes  of  people.  ^  _  ^ 

Posnii^E  Degree,  in  grammar,  Is  the  adjeaive  in  itff 
fimple  fignification,  'Ovithout  any  comparifori. 

Positive  Ekaric'ity.  In  the  Frankllnian  fyftem  all 
bodies  fuppofcd  to  contain  more  than  their  natural 
quantity  of  eledlric  matter  are  faid  to  be  pofiti'vely  elec- 
trified ;  and  thofe  from  whom  fome  part  of  their  elec- 
tricity Is  fuppofed  to  be  taken  away  are  faid  to  be.  elec- 
trified mgativily.  Thefe  two  ekarieities  being  firft 
produced,  one  from  glafs,  the  other  from  amber  or  ro- 
fm,  the  former  was  called  w/rfoj^x,. the  other  refnous, 

ekaricity. 

POSPOLITE,  in  the  military  eftablifhment  of  Po- 
land, Is  the  name  givea  to  a  kind  of  militia.  It  is  the 
moft  numerous  and  the  moft  ufekfs  of  the  Pohfk  armies. 
Ctfx^VTrrt-It  confifts  of  the  gentry  at  large,  who,  in  cafe  of  in- 
vafion,  are  affemhkd  by  a  regular  fummons  from  the 
king,  with  confent  of  the  diet.  Every  palatinate  is 
divided  into  dlftrlds,  over  each  of  which  proper  officers 
are  appointed;  and  every  perfon  poffeffing  free  and 
noble  tenures  Is, bound  to  military,  fervlce,  either  fingly 
or  at  the  head  of  a  certain  number  of  his  retainers,- ac- 
cording to  the  extent  and  nature  of  his  poifeflions.  The 
troops  thus-.affembkd  are  obliged  only  to  ferve  for  a 
limited  time,  and  are  not  under  the  neceffity  of  march- 
ing beyond  the  limits  of  their  countr)%  They  fubmit 
to  no  dIfcipHne  but  fuch  as  they  like  themfelves  ;  and 
are  very  apt  to  mutiny  if  detained  more  than  a  fortnight 
M  the. place  appointed  them  to  . meet  m,  without  march. 
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gentlemen,  yeomen,  labourers,  fervants,  apprentices,  &c, 
and  all  others  within  the  county  that  are  above  the  age 
of  15,  except  women,  ecclefiaftical  perfons,  and  fuch  as 
are  decrepit  and  infirm. 

This  poffe  comitatus.  Is  to  be  raifed  where  a  riot  Is 
committed,  a  poffefllon  kept  upon  a  forcible  entry,  op 
any  force  of  refcue  ufed  contraiy  to  the  king's  writ,  or 
in  oppofition  to  the  execution  of  juftlce  ;  and  it  is  the 
duty  of  all  (herlffs  to  affift  juftices  of  the  peace  m  the 
fuppreffion  of  riots,  &c.  and  to  raife  the  pofle  comitatus^,. 
or  to  charge- any  number  of  men  for  that  purpofe. 

POSSESSION,  In  law.  Is .  either  aaual,  where  a 
perfon  adually  enters  Into  lands  or  tenements  defcended 
or  conveyed,  to  him  ;  or  where  lands  are  defcended  to 
a- perfon,.  and  he  has  not  yet  entered  Into  them.  .  A 
long  poffeffion  Is  much  favoured  by  the  law  as  an  ar- 
gument of  right,  even  though  no  deed  can  be  fhownjr . 
and  it  Is  more  regarded  than  an  ancient  deed  without 
pofleiTton.. 

If  he  that  kout  of  poffefllon  of  land  brings  an  ac- 
tion, he. muft  prove  an  undeniable  title  to  It;  and 
when  a  perfon  would  recover  any  thing  of  another,  it 
is  not  fufiicknt  to  deftroy  the  title  of  the  perfon  ia 
pofleflion  without  he  can  prove  that  his  own  right  is 
better  thzin  his. 

In  order  to  make  pofleflion  lawful  upon  an  entry, 
the  fonner  pofleffor  and  his  fervants  are  to  be  removed 
from  off  the  premifles  entered  on  :  but  a  perfon  by  leafe 
and  releafe  Is  in  pofleflion  without  making  any  entry 
upon  the  lands. 

Possession,  in  Scots  law.    See  Law,  Part  II L 
N°  clxli.  II,  &C. . 

Demoniacal  Possession.  (See  Dj?:mon  and  D^moni-^ 
ACS.)  .  In  the  third  volume  of  the.  Manchefter  Tranfac- 
tions,  there  is  a  paper  on  popular  iliujions  or  niedical  de- 
monology  by  Dr  Ferrlar.    He  informs  us  in  a  notCi^, 
that,  on  the  13th  of  June  1788,  George  Lukliis  of ' 
Yatton  In  Somerfetfhire  was  exorclfed  in  the  temple 
church  at  Briftol,  and  delivered  from  the  pofleflion  oi 
feven  devils  by  the  efforts  .of  feven  clergymen.    An  ■ 
account  of  his  deliverance  was  pubHfhed  In  feveral  o£ 
the  pubHc  papers,,  authenticated  by- the  Reverend  Mr 
Eafterbrook,  vicar  of  the  templechurch  in  Briftol. — Dc 
Ferriar  gives  us  the  following  particulars,  extraded  from 
this'  account, .  which  we  ftiall  here  infert.  . 

« •  Lukins  was  firft  attacked  by  a  kind  of  epileptic 
fit',  when  he  was  going,  about  aaing  Chriftmas  plays, 
or  muimneries  :  this  he  aferibed  to  a  blow  given  by  an  • 
invHibk  hand.  He  was  afterwards  felzed  by  fits  ;  du* 
ring  which  he  declared,  with  a  roaring  voice,  that  ha 
was  the  devil,  and  fung  different  fongs  In  a  variety  of 
keys.    The  fits  always  began  and  ended  with  a  ftrong 

agiiatioi*-- 
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m^n  agJtation  of  the  right  hand*  He  frequently  uttered 
Port,  f^jeadful  execrations  during-  fhe  fits.  The  whole  dura- 
1.,^— —  tion  of  his  difgrder  was  e^igliteen  years. 

At  length,  viz.  in  June  1788,  he  declared  that  he 
was  poflefled.by  feven  devils,  and  could  only  be  freed 
by  the  prayers  fin  faith  J  of  feven  ciergymen.  Accord- 
ingly the  requifite  force  was  fummoned,  and  the  pa- 
tient fung,  fwore,  laughed,  and  barked,  and  treated 
the  company  with  a  ludicrous  parody  on  the  Te  Dcum. 
Thefe  aftonifhing  fy/nptoms  refifled  both  hymns  and 
prayers,  till  a  fma//^  faint,  voice  admoniflied  the  mini- 
iters  to  adjure.  The  fpirits,  after  fome  murmuring, 
yielded  to  the  adjuration,  and  the  happy  patient  return- 
ed thanks  for  his  wonderful  cure.  It  i^^  remarkable, 
that  during  this  folemn  mockeiy,  the  fiend  fwore  by 
his  infernal  den,'  that  he  would  not  quit  his  patient; 
an  oath,  I  believe,  nowhere  to  be  found  but  in  the  Pil- 
grim's Progrefs,  from  which  Lukins  probably  got  it. 

"  _  Very  foon  after  the  firll  relation  of  this  Itory  was 
publiflicd,  a  perfon,  w^ll  acquainted  with  Lukins,  took 
the  trouble  of  undeceiving  the  public  with  regard  to 
Ill's  pretended  diforder,  in  a  plain,  fenfible  narrative  of 
his  conduft.  He  alTerts,  that  Lukins's  firil  feizure  was 
nothing  elfe  than  a  fit  of  drunkennefs  ;  that  he  always 
foretold  his  fits,  and  remained  fenfible  daring  their  con- 
tinuance ;  that  he  frequently  faw  Lukins  in  his  fits, 
*  in  ejvery  one  of  which,  except  in  finging,  he  per- 
fonned  not  more  than  moft  aftive  young  people  can 
eafily  do  that  he  was  detefted  in  an  impofture  with 
refpeft  to  the  clenclving  of  his  hands  ;  that  after  money 
had  been  collefted  for  him,  he  got  very  fuddenly  well ; 
that  he  never  had  any  fits  while  he  was  at  St  George'* 
Hofpital  in  London  ;  nor  when  vifitors  were  excluded 
from  his  lodgings,  by  defire  of  the  author  of  the  Nar- 
rative ;  and  that  he  was  particularly  careful  never  to 
hurt  himfelf  by  his  exertions  during  the  paroxyfm. 

Is  it  for  the  credit  of  this  philofophical  age,  that 
fo  bungling  an  impolturc  fhould  deceive  feven  clergy- 
men into  a  public  a£l  of  exorcifm  ?  This  would  not 
have  paffed  even  on  the  authors  of  the  Malleus  Ma- 
lefic arum  ;  for  they  required  figns  of  fupernatural  a- 
gency,  fuch  as  the  fufpenfion  of  the  poifelTed  in  the 
air,  without  any  vifibk  fupport,  or  the  ufe  of  diflFerent 
languages,  unknown  to  the  demoniac  in  his  natural 
ftate." 

POSSESSIVE,  in  grammar,  a  term  applied  to  pro- 
nouns, which  denote  the  enjoyment  or  pofleflion  of  any 
thing  either  in  particular  or  in  common :  a«  meus, 
*'  mine;"  and  tuus,  "  thine." 

POSSESSORY  ACTIONS  in  Scots  law.  See  Law, 
n'^  clxxxiii.  18. 

POSSIBILITY,  in  law,  is  defined  to  be  anything 
that  is  altogether  uncertain,  or  what  may  or  may  not  be. 

Possibility,  alfo  denotes  a  non-repugnance  to  ex- 
ifting,  in  any  thing  that  does  not  any  way  exift. 

POSSIBLE,  is  fometimes  oppofed  to  real  exill- 
Knce,  and  is  underftood  of  a  thing,  which,  though 
it  adually  does  not  exift,  yet  may  exilt ;  as  a  new  ftar. 

POSSIDONIA,  (anc.  geog.)    See  Poestum. 

POST,  a  word  derived  from  the  Latin  pojitus,  "  fet 
or  placed."  It  is  ufed  in  feveral  different  measings,  but 
all_  of  them  referring  either  immediately  or  remotely  to 
this  primitive  fenfe  of  pofition.  Thus  the  word  Poft  fig. 
fiifies,  I.  A  flake  or  piece  of  timber  fet  upright ;  2.  A 
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ftation,  particularly  a  militaiy  ftationi,-^,  An  oifice  0? 
employment ;  4,  An  operation  in  book-keeping ;  5,  A 
conveyance  for  letters  or  difpatches ;  6.  A  particular 
mode  of  travelling. 

Post,  a  llake  or  piece  of  timber  fet  upright.  Pofl$ 
are  ufed  both  in  building  and  in  fencing  ground.  Ta 
brick-buildings  much  of  the  ftrength  of  the  fabric  de- 
pends on  the  natute  of  the  pofts  ;  as  it  is  through  them 
that  the  feveral  parts  are  fuftained  and  held  together* 
The  corner  pojis  are  called  the  principal po/ls;  tliofe  form- 
ed into  brefTummers  between  principal  pofts  for  flrengtU- 
ening  the  carcafe  of  the  houfc  are  called  tlie  prick-pojh. 
Pofts  which  are  to  be  fet  in  the  ground  ought  to  be 
well  feafoned  and  coated  to  preferve  them  from  rotting; 
burning  the  downward  end  has  been  recommended  as 
an  excellent  prefervative,  but  a  coating  of  pitch  or 
tar,  particularly  the  late  invented  coal-tar,  can  be  molt 
fafely  relied  upon.  For  the  various  ufes  to  which  pofts 
may  be  applied,  and  the  form  and  fpecies  of  them  fit- 
teft  to  be  employed  in  each  cafe,  fee  the  articles  Ar- 
chitecture, Joining,  Gardening,  House,  Fence, 
&c.  In  architefture  and  fculpture  posts  are  a  terra 
ufed  to  denote  certain  ornaments  formed  after  the  man- 
ner of  rolls  or  wreathings. 

Post,  a  ftation,  particularly  a  military  ftation  . 

Any  place  where  perfons  are  fet  or  placed  upon  parti- 
cular occafions  may  be  termed  a  pojl;  but  the  word  in 
this  view  is  now  chiefly  reftrided  to  military  opera- 
tions, and  means  any  place  or  fituation  where  foldiera 
are  ftationed.     Thus  the  detachments  eftabliftied  in 
front  of  the  army  are  termed  the  out-pofh,  the  ftations 
on  the  wings  of  the  army  are  faid  to  be  the  pofts  ef 
honour,  as  being  the  moft  confpicuous  and  moft  ex- 
pofed.    But  in  the  operations  of  a  campaign,  a  pofl 
properly  fignifies  any  fpot  of  ground  c^apable  of  lodging 
foldiers,  or  any  fituation,  whether  fortified  or  not, 
where  a  body  of  men  may  make  a  ftand  and  engage 
the  enemy  to  advantage.    The  great  advantages  of 
good  pofts,  in  carrying  on  war^  as  well  as  the  mode 
of  fecuring  them,  are  only  learned  by  experience.  Bar- 
barous nations  difdain  the  choice  of  pofts,  or  at  leafl 
are  contented  with  fuch  as  immediately  fall  in  their 
way  ;  they  truft  folely  or  .chiefly  to  ftrength  and  cou- 
rage :  and  hence  the  fate  of  a  kingdom  may  be  decided 
by  the  event  of  a  battle.    But  enhghtened  and  expe- 
rienced officers  make  the  choice  of  pofts  a  principal 
objeft  of  attention.  _  The  ufe  of  them  is  chiefly  felt 
in  a  defenfive  war  againft  an  invading  enemy;  as  by  car- 
r)'ing  on  a  war  of  pofts  in  a  country  where  this  can 
be  done  to  advantage,  the  moft  formidable  army  may 
be  fo  haraffed  and  reduced,  that  all  its  enterprifes  may 
be  rendered  abortive.    Indceji  in  modern  times  this  is 
fo  well  underftood,  that  pitched  battles  have  become 
much  mbre  rare  than  formerly,  manoeuvring  and  fecu- 
ring of  pofts  being  confidered  as  the  moft  effential  ob- 
jedls  in  the  condud  of  a  campaign  ;  a  change  in  the  art 
of  war  much  to  the  advantage  of  humanity '^;  flcill,  con» 
duft,  and  prudence,  having  thus  obtained  the  afcen- 
dency  over  brutal  courage  and  mere  bodily  ftrength. 
In  the  choice  of  a  poft,  the  general  rules  to  be  attend- 
ed to  are,  that  it  be  convenient  for  fendingiout  parties 
to  reconnoitre,  furprifc,  or  intercept  the  enemy  ;  that 
if  polTible  it  have  fome  natural  defence,  as  a  wood,  a 
river,  or  a  morafs,  in  front  or  flank,  or  at  kaft  that  it 
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{I.  be  difficult  of  accefs  and  fufceptible  of  f^^eedy  fortifica- 
tion ;  that  it  be  fo  fituate  as  to  prefervc  a  communica- 
tion with  the  main  army,  and  ha^^e  covered  places  in 
the  rear  to  favour  a  retreat ;  that  it  command  a  view 
of  all  the  approaches  to  it,  fo  that  the  enemy  cannot 
advance  unperceived  and  rell  concealed,  while  the  de- 
tachment itationed  in  the  poft  are  forced  to  remain  un- 
der arms  ;  that  it  be  not  commanded  by  any  neighbour- 
ing heights  ;  and  that  it  be  proportioned,  in  extent  to 
the  number  of  men  who  are  to  occupy  and  defend  it. 
It  is  not  to  be  expefted  that  all  thefe  advantages  will 
often  be  found  united  j  but  thofe  poRs  ought  to  be  fe- 
Jefted  which  offer  the  greateft  number  of  them.  See 
War,  Index. 

Post,  an  office  or  employment.  This  ufe  of  the 
word  is  probably  derived  immediately  from  the  idea  of 
a  military  Itation  ;  a  poll:  being  ufed  to  exprefs  fuch 
offices  or  employments  as  are  fuppofed  either  to  ex- 
pofe  the  holder  to  attack  and  oppofition,  or  to  require 
abilities  and  exertion  to  fill  them.  Hence  the  term 
is  ufed  only  for  public  offices,  and  employments  under  the 
government ;  and  were  ftrift  propriety  of  fpeech  al- 
ways attended  to,  pojls  would  denote  thofe  llations  only 
in  which  duty  muft  be  performed.  In  common  lan- 
guage, however,  every  public  office  or  appointment,  even 
though  nominal  and  fmecure,  goes  under  the  name  of  a 

Post,  an  operation  in  book-keeping.  Pofling  in  book- 
keeping means  fimply  the  transferring  an  article  to  the 
place  in  which  it  ffiould  be  put-,  and  arranging  each  under 
its  proper  head.  It  is  upon  this  that  the  whole  theory 
of  book-keeping  Is  founded.  The  Vv''afte-book,  which 
is  the  groundwork  of  all  fubfequent  operations,  records 
every  tranfaftion  exaftly  in  the  order  in  which  it  oc- 
curs. From  this  the  feveral  articles  are  po-ftedv  or 
transferred  into  the  Journal,  which  in  faft  is  but  a  kind 
of  fupplementary  book  to  the  Wafte-book.  From  the 
Journal  they  are  pjofted  anew  into  the  Ledger  ;  in  which 
a  feparate  place  is  appropriated  for  each  perfon  with 
whom  tratifatliont  are  carried  on,  and  frequently  for 
every  feparate  article  about  which  the  bufinefs  is  con- 
cerned. The  particular  mode  according  to  which  fuch 
transferences  are  mSde,  may  vary  according  to  the  na- 
ture of  the  trade  carried  on  ;  the  objeft  is  the  fame  in 
all,  to  place  every  article  fo  as  that  its  operations  on 
the  general  ftate  of  the  bufinefs  may  be  certainly 
known  and  dlltinftly  traced.  For  a  full  account  of 
the  way  In  which  this  Is  done,  fee  BooK-Ketp'mg. 

Post,  a  conveyance  for  letters  or  difpatc^ies. 

In  the  early  periods  of  foclety,  commimication  be- 
tween the  different  parts  of  a  country  Is  rare  and  diffi- 
cult, individuals  at  a  diftance  having  little  Inclination 
or  opportunity  for  mutual  Intercourfe  :  when  fuch  com- 
munication is  at  any  time  found  neceffary,  a  fpeclalmef- 
fenger  mull  be  employed.  As  order  and  clvlilzatlon  ad- 
vance, occafions  of  correfpondeiice  multiply.  In  particu- 
lar, the  fi)verelgn  finds  It  requifite  irequently  to  tranfmit 
orders  and  laws  to  every  part  of  tiie  kingdom  ;  and  for 
doing  fo  he  makes  ufe  of  couriers  or  meffengers,  to 
whom  he  commits  the  charge  of  foi-warding  his  dlf- 
patches.  But  without  llations  In  the  way,  where  thefe 
couriers  can  b^  certain  of  finding  refrefhment  for  them- 
felves  and  fupplles  of  what  may  be  neceffary  for  car- 
rying them  forward,  the  journey,  however  urgent  and 
important,  muft  always  be  retarded,  and  in  many  cafts 


altogether  flopped.    Experience,  therefore,  foon  point- 
ed out  the  neceffity  of  enfuriag  fuch  accommodations, 
by  erecting  upon  all  the  gl'eat  roads  ht)ufes  or  llations 
at  convenient  Intervale,  where  the  meffengers  might 
Hop,  as  occafion  required,  and  where  too,  for  the  great- 
er convenience,  relays  of  frefli  horfes  fhould  always  be 
in  readlnefs,  to  enable  them  to  purfue  their  journey 
with  uninterrupted  difpatch.    Thefe  houfes  or  llations 
were  with  great  propriety  termed  pojls,  and  the  mef- 
fenger  who  made  ufe  of  them  a  pojt.     Though  at 
firfl,  it  Is  probable,  the  Inftitutlori  was  Intended  folely  ' 
for  the  fovereign  and  the  neccffitles  of  the  ftate ;  yet  by 
degrees  Individuals,  feeing  the  benefit  refulting  from  It^^ 
made  ufe  of  the  opportunity  to  carry  on  their  own 
correfpondenee  ;  for  which  they  were  willing  to  pay 
an  allowance  to  the  fovereign.    Thus  a  poft-office,  of 
fome  kind  or  other,  gradually  came  to  be  eftablifhed 
la  every  civilized  country.    Without  taking  notice  of 
the  dllierenL  means  of  carrying  on  correfpondenee  fald 
to  have  been  attempted  by  pigeons,  dogs,  and  other 
animals,  we  can  at  leaft  trace  with  certainty  the  Inven- 
tion of  fomething  like  regular  polls  as  far  back  as 
the  ancient  Perfians.    Xenophon  afTures  us,  that  they 
were  Invented  by  Cyrus  on  his  Scythian  expedition^ 
about  500  years  before  Chrlfl ;  that  the  houfes  at  the 
feveral  llations^werefumptuoufly  built,  and  large  enough 
to  contain  a  number  of  men.  and  horfes ;  and  that  every 
courier  on  his  arrival  was  obliged  to  communicate  hi* 
difpatc4ie8  to  the  pollmafter,  by  whom  they  were  im- 
mediately forwarded.    From  the  fhore  of  the  Egean 
fea  to  Sufa  the  capital,  there  were,  according  to  Hero- 
dotus, 1 1  It  flages  for  pofts,  each  a  day's  journey  diflant 
from  the  preceding. 

In  what  manner  pofts  vi'ere  eftabllflied  and  conduct- 
ed among  the  Greeks  does  not  clearly  appear  j  but  frora 
the  extended  commerce  carried  on,  and  the  frequent 
communications  enjoyed  among  the  different  ftates,  there 
can  be  no  doubt  that  a  regular  conveyance,  in  fome 
form  or  other,  was  eftabllihed. 

Though  polls  were  well  known  among  the  Romans, 
yet  it  Is  difficult  to  trace  with  certainty  the  period  of 
their  Introduftion.  Some  writers  carry  It  back  to  the 
times  of  the  republic  ;  pofts  and  poft-offices,  under  the 
names  of  Jlatores  and  Jlat'wnes,  having  been  then,  it  Is 
faid,  eflabllfFied  by  the  fenate.  Whether  this  was  the 
cafe  or  not,  Suetonius  affures  us  that  Auguftus  Inftl- 
tuted  polls  along  all  the  great  roads  of  the  empire.  At 
firfl  the  difpatches  were  conveyed  from  poft  10  poft  by 
young  men  who  run  on, foot,  and  dchvered  the  difpatcli 
to  others  at  the  next  ftage.  By  and  by  Auguftus  fub- 
ftituted,  In  room  of  thefe,  horfes  and  chariots,  both  for 
the  conveyance  of  difpatches  and  the  convenience  of  tra- 
velling. His  fucceffors  continued  the  fame  cflablifhment ; 
to  the  maintenance  of  which  every  fubjeCl  of  the  em- 
ph-e  was  obliged  to  contribute.  Pofl-horfes  are  men- 
tioned In  the  I'heodorian  code  de  curfu  publico;  but  thefe 
were  only  the  pubhc  horfes  appointed  to  be  kept  there 
for  the  ufe  of  the  public  meffengers,  who  before  this  infti- 
tution  felzed  any  that  came  In  their  way.  At  each  pofl- 
ftatlon,  according  to  Procoplus,  10  horfes  and  as  many 
poftlHons  were  kept,  and  the  ufual  rate  of  their  tra- 
velling was  from  five  to  eight  ftatlons  a-day. 

It  Is  to  be  obferved,  however,  that  all  thefe  eftabllfh- 
ments  of  pofts  In  ancient  times  were  formed  as  much^ 
if  not  more,  for  travelling  ftations,  than  for  the  mere 
4  coa^ 
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'PdS.  coTiveyance  of  letters  and  difpatches.  This  latter  ob- 
—•'■y^  j^Slf  it  is  true,  was  thereby  fecured ;  but  the  eplfto- 
lary  correfpondence  of  antiquity  was  probably  at  no 
time  fo  extenfive  as  to  require  or  maintain  poll-offices 
■  on  the  footing  of  modern  pofts,  for  the  mere  convey- 
ance of  letters.  It  is  in  later  times  only,  when  the  exten- 
sion of  commerce  and  diffufion  of  literature  gave  cu'ca- 
'  fion  to  frequent  communication,  that  thefe  eftablifh- 
Mnents  are  to  be  looked  for. 

The  earlieft  inftitution  of  pq^s  that  occurs  in  modern 
^hi^lory  is  about  the  year  807  by  the  emperor  Charle- 
magne ;  who,  having  reduced  under  his  dominion  Italy, 
'Germany,  and  a  part  of  Spain,  eftabliflied  three  public 
pofts  at  the  public  expence,  to  carry  on  tiie  cemmuni- 
'-cation  with  thefe  three  provinces.  The  inftitution  of 
pofts,  however,  like  many  other  inftitutions  of  that  em- 
peror, dropped  at  his  death,  and  for  a  conhdcrable  time 
afterwards  no  traces  of  any  fuch  -eftablifhment  are  to  be 
♦found.  We  cannot  indeed  difcover  them  with  certainty 
iboner  than  1464,  when  that  reftlefs  and  fufpicious 
prince  Louis  XI.  eftabliflied  pofts  in  Fi-ance,  that  he 
might  be  the  fooner  advertifed  of  all  that  paffed  in  his 
own  or  the  neighbouring  kingdoms.  He  employed  in 
this  fervice  230  couriers,  wlio  delivered  the  letters  at 
the  different  ftations,  and  in  the  various  towns  through 
which  they  pafled  in  their  courfe.  Succeeding  mo- 
narchs  created  at  diff"erent  times  certain  offices  for  the 
exprefe  purpofe  of  fuperintending  the  pofts  ;  but  the 
frequent  changes  to  which  thefe  offices  were  expofed, 
prevented  for  a  long  time  the  eftablifliment  of  any  re- 
gular fyftem  of  pofts  in  that  kingdom;  infomuch  that 
in  1 619  the  author  of  the  life  of  the  duke  d'Epernon 
fays  the  packet  or  letter-office  was  not  yet  fet  up  in 
France.  Former  eftabliniments,  it  is  probable,  were 
folely  for  tbe  ufe  of'the  court,  not  for  the  general  good 
of  the  nation.  From  France,  the  inftitution  gradually 
fpread  through  feveral  other  parts  of  Europe.  In  Ger- 
wiany,  Lewis  Hornig  alTures  us  they  were  fail  intro- 
duced by  Count  Taxis,  who  fettled  them  at  his  own 
-expence  ;  in  acknowledgment  for  which  the  Emperor 
Matthias  in  1 6 1 6'"g'ave  as  a  fief  the  office  of  poftmafter 
to  him  and  his  defcendants. 

In  England,  the  eftablifhment  of  pofts  in  fome  form 
or  other  appears  as  early  as  the  reign  of  Edward  III. 
but  the  notices  concerning  them  are  fo  vague,  that  no 
account  can  be  given  of  them.  In  the  reign  of  Ed- 
ward VI.  however,  fome  fpecies  of  pofts  muft  have  been 
-fet  up,  as  an  aft  of  parliament  pafied  in  1 548,  fixing  the 
rate  of  poft-horfes  at  one  penny  per  mile  :  The  poft- 
liorfes  here  referred  to  were,  it  is  probable,  chiefly  fot 
•travelling,  and  the  carriage  of  letters  or  packets  only 
•an  occafioTial  fervice.  In  158 1,  we  fiind  in  Camden's 
Annals  mention  made  of  a  chief  poftmafter  for  Eng- 
land being  appointed. — How  his  office  was  managed, 
^oes  not  clearly  appear  ;  the  limited  Hate  of  the  corre- 
fpondence of  tlie  country,  probably  rendered  it  of  tri- 
:fling  confequence.  King  James  I.  originally  erefted  a 
poft-office,  under  the  controul  of  one  Matthew  deQu^efter 
or  de  I'Equefter,  for  the  conveyance  ofletters.to  and  froni 
-foreign  parts  ;  which  office  was  afterwards  claimed  by 
Lord  Stanhope  ;  but  was  confirmed  and  -continued  to 
William  Frizel  and  Tho.  Witherings,  by  king  Charles  I. 
in  1632.  Previous  to  this  time,  it  would  appear  that 
private  perfons  were  in  ufe  to  convey  letters  to  and 
-from,  foreign  parts ;  all  fuch  interference  with  the  poll- 
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matter's  office  is  therefore  exprefsly  prohibite<I.  King 
Charles,  in  1635',  erefted  a  j,etter-office  for  England  and 
Scotland,  under  the  direftion  of  the  above  I'homas 
Witherings.  The  rates  of  poftage  then  eftabliflied 
were,  two-pence  for  ever)'-  fingle  letter  for  a  diftance  un- 
der 80  miles  }  four-pence  from  80  to  140  miles  ;  fix- 
pence  above  J  40  miles.  The  allowance  to  the  poft- 
raafters  on  the  road  for  horfes  employed  in  thefe  pofts 
was  fixed  at  two-pence  hcilfpenny  per  n\Ac  for  every 
fingle  horfe.  All  private  inland  pofts  were  difcharged 
at  this  time  \  and  in  1637  all  private  foreign  pofts  were 
in  like  manner  prohibited.  The  pofts  thus  eftabliflied, 
how-ever,  extended  only  to  a  few  of  the  principal  roads^ 
and  the  times  of  tranfmiffion  were  not  in  every  cafe  f« 
certain  as  they  ought -to  have^been. 

Witherings  was  fuperfeded  for  abufes  in  the  execu- 
tion of  his  offices  in  1640,  and  they  were  fequeflxated 
into  the  hands  of  Philip  Burlamachy,  to  be  exerciied 
under  the  care  and  overfight  of  the  king's  principal  fe- 
cretary  of  ftate.  On  the  breaking  out  of  the  civil  wai-, 
great  confufions  and  interruptions  were  neceflarily  oc- 
cafioned  In  the  conduct  of  the  letter-office  :  but  it  was 
about  that  time  that  the  outline  of  the  prefeht  more 
extended  and  regular  plan  feems  to  have  been  concei- 
ved by  Mr  Edmond  Prideaux,  who  was  afterwards  ap- 
pointed attorney-general  to  the  commonwealth.  He 
was  chairman  of  a  committee  in  1642  for  confidering 
the  rate  of  poftage  to  be  fet  upon  inland  letters  ;  and 
fome  time  after  was  appointed  poftmafter  by  an  ordi 
nance  of  both  houfes  of  parliameiU  ;  in  the  execution 
of  which  office  he  firft  eftabliflied  a  uueekly  conveyance 
of  letters  into  all  parts  of  the  nation.  In  1653,  this 
revenue  was  farmed  for  L.  10,000  for  England,  Scot- 
land, and  Ireland  ;  and  after  the  charge  of  maintaining 
poftmafters,  to  the  amount  of  L.  7000  ^er  annum,  was 
laved  to  the  public.  Prideaux's  emoluments  being  confi- 
derable,  the  common  council  of  London  endeavoured  to 
ereft  another  poft-office  in  oppofition  to  his  ;  but  they 
were  checked  by  a  refolution  of  the  houfe  of  commons, 
declaring  -that  the  office  of  poftmafter  is,  and  ought  to 
be,  in  the  fole  power  and  difpofal  of  the  parliament. 
This  office  was  farmed  by  one  Maubey  in  1654.  In 
1656  a  new  and  regular  general  poft-office  was  erefted 
by  the  authority  of  the  proteftor  and  his  parliament, 
upon  nearly  the  fame  model  that  has  been  ever  fince 
adopted,  with  the  following  rates  of  poftage  :  For  80 
miles  diftance,  a  fingle  letter  two  pence  ;  for  a  greater 
diftance,  not  out  of  England,  three  pence ;  to  Scotland, 
four  pence.  By  an  aft  of  parliament  pafled  foon  after 
the  reftoration  in  j66o,  the  regulations  fettled  in  1656 
were  re-eftabliflied,  and  a  general  poft-office  fimilar  to 
the  former,  but  with  fome  improvements,  was  erefted. 
In  1663  the  revenue  of  the  poft-office  was  found  to 
produce  L.  21,500  annually.  In  1685  it  was  made 
over  to  the  king  as  a  branch  of  his  private  income,  and 
was  then  eftimated  at  L.  65,000  per  annum.  The  year 
after  the  revolution  the  amount  of  the  poft-office  reve- 
-nue  v/as  L.  90,504  :  10:6.  At  the  union  the  pro- 
duce of  the  Englifli  poft-office  was  ftated  to  be 
L.ioi,loi.  In  171 1  the  former  eftablifliments  of  fe- 
parate  poft-offices  for  England  and  Scotland  were  abo- 
liflied  ;  and  by  the  ftat.  9  Anne,  c.  10.  one  general  poft- 
office,  and  one  poftmafter-general,  was  eftabliflied  for 
the  whole  united  kingdom;  and  this  poftmafter  was  em- 
powered to  ereft  chief  letter-offices  at  Edinburgh,  at 
3  Dublin^ 
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Duhl'my  at  iVf w  Tori:,  and  other  proper  places  in  A- 
merica  and  the  Weft  Indies.  The  rates  of  poftage 
were  alfo  increafed  at  this  time  as  follows. — In  England, 
for  all  diltances  under  80  miles  3  d. }  above  80  miles 
4  d.  From  London  to  Edinburgh  6  d.  tn  Scotland, 
under  50  miles  2  d.  ;  from  50  to  80  miles  3  d. ;  aboVe 
80  miles  4  d.  In  Ireland,  under  40  miles  2  d. ;  above 
40  miles  4d,  —  By  the  above  aft  all  perfons,  except 
thofe  employed  by  the  poftmafter,  v?ere  ftriftly  prohi- 
bited from  conveying  letters.  That  year  the  grofs 
amount  of  the  poft-office  was  L.  1 1 1,461  17  s.  lod.  The 
nett  amount,  on  a  medium,  of  the  three  preceding  years, 
was,  in  the  printed  report  of  the  commiffioners,  for  the 
equivalent  ftated  to  be  for  England,  L.  62,000,  and  for 
Scotland  L.  2000.  In  1754  the  grofs  revenue  of  the 
poft-office  for  Great  Britain  amounted  to  L.  210,663, 
in  1764  to  L.  281,535,  1774  to  L.  345,321. 

—-The  privilege  of  franking  letters  had  been  enjoyed  by 
members  of  parliament  from  the  firft  erection  of  the 
poft-office ;  the  original  delign  of  this  exemption  was, 
that  they  might  correfpond  freely  with  their  conftltuents 
on  the  bufmefs  of  the  nation.  By  degrees  the  pri- 
vilege came  to  be  fhamefully  abufed,  and  was  carried  fo 
far,  that  it  was  not  uncommon  for  the  fervants  of  members 
of  parliament  to  procure  a  number  of  franks  for  the  pur- 
pofe  of  felling  them;  an  abufe  which  was  eafdy  praftifed, 
as  nothing  more  was  required  for  a  letter's  pafling  free 
than  the  fubfcription  of  a  member  on  the  cover.  To 
reftrain  thefe  frauds,  it  was  enafted,  in  1 764,  that  no 
letter  fliould  pafs  free  unlefs  the  whole  diredlion  was  of 
the  member's  writing,  and  his  fubfcription  annexed. 
Even  this  was  found  too  great  a  latitude ;  and  by  a  new 
regulation  in  1784,  no  letter  was  permitted  to  go  free 
unlefs  th  e  date  was  marked  on  the  cover  in  the  mem- 
ber's own  hand-writing,  and  the  letter  put  into  the  poft- 
office  the  fame  day.  That  year  the  rates  of  poftage 
were  raifed  in  the  following  proportions:  an  addition  of 
I  d.  for  a  fingleftage;  i  d.  from  London  to  Edinburgh; 
1  d.  for  any  diftance  under,  and  2  d.  for  any  diftance 
above,  150  miles.  An  addition  to  the  revenue  of 
L.  1 20,000  was  eftimated  to  arife  from  thefe  regulations 
and  additional  rates.  In  all  the  ftatements  of  duties  upon 
poftage  of  letters  given  in  this  account,  the  rates  men- 
tioned are  thofe  upon  ftngle  letters,  double  letters  pay 
double,  treble  letters  treble,  an  ounce  weight  quadruple 
poftage  ;  all  above  are  charged  by  the  weight  in  the 
fame  proportion. 

About  the  year  1784,  a  great  improvement  was  made 
in  the  mode  of  conveying  the  mails,  upon  a  plan  firft 
fuggefted  in  1782  by  Mr  John  Palmer.  Diligences 
and  ftage-coaches,  he  obferved,  were  eftablifhed  to  every 
town  of  note  in  the  kingdom;  and  he  propofed  that  go- 
vernment, inftead  of  fending  the  mails  in  the  old  mode, 
by  a  boy  on  horfeback,  ftiould  contraft  with  the  mafters 
/©f  thefe  diligences  to  carry  the  mail,  along  with  a  guard 
for  its  protfcftion.  This  plan,  he  ftiowed,  could  not 
fail  to  enfure  much  more  expeditious  conveyance,  the 
jate  of  travelling  in  diligences  being  far  quicker  than 
the  rate  of  the  poft  ;  and  it  was  eafy  to  carry  it  into 
execution  with  little  additional  expence,  as  the  coach 
owners  would  have  a  ftrong  inducement  to  contraft  at 
a  cheap  rate  for  conveying  the  mail,  on  account  of  the 
additional  recommendation  to  paflengers  their  carriages 
would  thereby  acquire  in  point  of  fecurity,  regularity, 
and  difpatch. 
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Tho'  government  heartily  approved  of  this  plan,  and 
the  public  at  large  were  fatisfied  of  its  utility;  yet,  like 
all  new  fchemes,  however  beneficial,  it  met  with  a  ftrong 
oppofition  :  it  was  reprefented  by  a  number  of  the  oldtlt 
and  ableft  officers  in  the  poft-office,  not  only  as  imprac- 
ticable, but  dangerous  to  commerce  and  the  revenue. 
Notwithftanding  of  this  oppofition,  however,  it  was  at 
laft  eftablifhed,  and  gradually  extended  to  many  diffe- 
rent parts  of  the  kingdom  ;  and,  upon  a  fair  compari- 
fon,  it  appeared  that  the  revenue  was  improved,  and  the 
plan  itfelf  executed  for  L.  20,000  per  annum  lefs  thaa 
the  fum  firft  eftimated  by  Mr  Palmer. 

The  prefent  eftablifhment  of  the  general  poft-office 
for  Great  Britain,  confifts  of  two  poftmafters-general,  a 
fecretary,  furveyor,  comptroller-general,  and  upwards  of 
15b  affiftants  and  clerks  for  the  head  letter  office  in 
London  ;  the  number  of  deputy  poftmafters  and  other 
officers  through  the  kingdom  is  very  confiderable,  but 
not  eafy  to  afcertain  with  accuracy,  as  it  muft  frequent- 
ly vary  with  the  changes  made  in  the  eftabliftiment  of 
country  pofts.  The  total  expence  of  this  branch  of  the 
revenue  in  1788  was  L.  149,029,  17  s.  2d.  the  grofs 
p  reduce  may  now  be  reckoned  at  L.  650,000. 

The  firft  accounts  we  have  of  the  eftablifliment  of  a 
poft-office  in  Scotland  reach  no  farther  back  than  1635* 
when  Charles  I.  erefted  one  both  •  for  Scotland  and 
England.  The  poft  to  Scotland  by  that  appointment 
was  to  run  night  and  day,  to  go  from  London  to  Edin- 
burgh and  to  return  in  jtx  days,  taking  with  it  all  let- 
ters intended  for  any  poft-town  in  or  near  the  road  ; 
the  rate  of  poftage  from  London  to  Edinburgh  was 
8  d.  for  a  fingle  letter.  The  expedition  with  which  the 
poft  went  from  London  to  Edinburgh  at  this  time,  is 
indeed  furprifing,  confidering  the  nature  of  the  roads  ; 
perhaps,  however,  though  the  king  made  the  regulation 
that  it  fhould  go  and  return  in  fix  days,  the  journey 
was  not  always  performed  in  the  fpecified  time.  Du- 
ring the  government  of  Cromwell,  the  public  poft  con- 
veyed letters  to  Scotland  as  well  as  England ;  the  poft- 
age from  London  to  Scotland  was  only  4d.  After  the 
Rcftoration,  when  the  poft-office  was  erefted  for  Eng- 
land, mention  is  made  in  the  aft  of  parliament  of  the 
conveyance  of  letters  to  Scotland  ;  and  the  poftage  to 
Berwick  is  fixed  at  3  d.  For  fome  time  after,  however, 
we  find  no  eftabliftiment  by  aft  of  parliament  of  an  in- 
ternal poft  in  Scotland.  In  1 662,  a  poft  between  Ire- 
land and  Scotland  was  firft  eftabhftied ;  and  the  pri\gr 
council  gave  Robert  Main,  who  was  then  poftmafter- 
general  for  Scotland,  an  allowance  of  L.  200  Sterling 
to  build  a  packet-boat  for  conveying  the  mail  between 
Portpatrick  and  Donaghadee  :  the  poftage  to  Ireland 
was  6d.  In  1669,  ^  poft  was  eftablifhed  to  go  between 
Edinburgh  and  Aberdeen  twice  a-week,  and  between 
Edinburgh  and  Invernefs  once  a-week :  the  rate  of  poft- 
age was  fixed,  for  40  Scots  miles  2d.  and  for  every  20 
miles  farther  an  additional  penny.  Thefe  appear  to 
have  been  the  only  public  pofts  in  Scotland  at  that  time ; 
but  as  they  could  not  fuffice  for  the  correfpond- 
ence  of  the  country,  there  muft  have  been  more,  ei- 
ther under  the  direftion  of  the  poftmafter,  or  in  the 
hands  of  private  perfons  ;  probably  there  might  be  of 
both  kinds.  In  1 69c,  an  aft  for  the  fecurity  of  the 
common  poft  was  paffed,  fubjefting  robbers  of  the  mail 
to  capital  punifliment.  It  was  not  till  '  695  that  the 
eftabhftiment  of  the  poft-office  in  Scotland  received  the 
3  H  fanftlon 
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fanftion  of  parliament :  pofts  were  then  appointed  for  all 
parts  of  Scotland;  the  rates  of  poftage  were  fixed,  for  any- 
place within  50  miles  of  Edinburgh  2  d.^  between  50 
and  100  miles  3d.  all  places  above  100  miles  4d.  By 
the  fame  a£l,  a  weekly  packet  to  Ireland  was  ettablifh- 
ed,  and  L.  60  Sterling  annually  allowed  for  that  fer- 
vice.  Though  polls  were  eflabliftied  in  confequence  of 
this  aft,  yet  fuch  was  their  mode  of  travelling,  that  they 
hardly  dcfervcd  the  name.  Thus,  for  inftance,  the 
perfon  who  fet  out  to  carry  the  mail  from  Edinburgh 
to  Aberdeen,  in  place  of  flopping  at  the  firil  interme- 
diate ftage  from  Edinburgh,  and  delivering  over  the 
mail  to  another,  to  be  carried  forward,  went  on  with  it 
himfelf  the  whole  journey,  refting  two  nights  by  the 
way,  firft  at  Dundee,  and  next  at  Montrofe.^ 

In  this  manner  the  mail  was  conveyed  thrice  a- week 
from  Edinburgh  to  Aberdeen  ;  but  between  moft  parts 
of  Scotland  the  poll  went  only  twice,  and  between  fome 
only  once  a-week.  The  poll-boy  generally  travelled 
on  foot.  Horfes  were  but  little  ufed  in  the  fervice  of 
the  poll-office. 

At  the  Union,  the  Scots  poft-ofiice  was  farmed  for 
L.  1194:  in  17 TO,  the  nett  amount  for  Scotland  was 
reckoned  to  be  L.  2000.  The  epiftolary  correfpond- 
ence  of  Scotland  mull  have  been  fmall  indeed,  when 
even  the  rates  of  poftage  then  eftablilhed  proved  fo  very 
unproduftive.  This  may  perhaps,  however,  be  in  part 
accounted  for,  by  conjefturing,  that  as  private  pofts  had 
probably  prevailed  pretty  much  before  1695.,^  it  was 
long  before  thefe  were  entirely  fuppreffed,.  the  peopk 
Hill  adhering  to  their  old  conveyances,  and  difficulties 
occurring  in  ftridlly  enforcing  the  law  ;  the  amount  of 
the  poft-office  revenue,  therefore,  at  ^  the  two  periods 
above-mentioned  probably  exhibits  a  view  of  only  a  part 
of  the  correfpondence  of  Scotland. 

In  1 7 1 1 ,  it  has  been  already  mentioned,  one  general 
poft-office  was  eftablifhed  for  the  whole  united  king- 
dom ;,  but  the  poftmafter-general  was  authorifed  to 
erea  at  Edinburgh  a  chief  letter  office  for  Scotland. — 
This  was  accordingly  done,,  and  a  poftmafter-general 
for  North  Britain,  with  other  neceffary  officers,  appoint- 
ed. All  the  deputy  pottmafters  in  Scotland  are  under 
his  immediate  direftion,  but  he  himfelf  is  under  the  con- 
troul  of  the  poftmafter-general  for  Great  Britain.  From 
this  head  letter  office  pofts  were  eftablilhed  to  the  dif- 
ferent parts  of  Scotland. 

For  many  years  the  poft-boys  generally  travelled  on 
foot,  or  if  on  horfeback,  without  a  change  of  horfe^. 
It  was  not  till  about  1750  that  the  mail  began  to  be 
conveyed  from  ftage  to  ftage  by  different  poft-boys  and 
frefti  horfes  to  the  principal  places  in  Scotland,  and  by 
foot  runners  to  the  reft.  The  communication  between 
London  and  Edinburgh  was  at  firft  but  tlirice  a-week, 
and  fo  flow,  that  the  mail  from  London  to  Edinburgh 
was  upon  the  road  85  hours,  and  from  Edinburgh  to 
London  131  hours.  In  1757,  upon  a  reprefentation 
from  the  royal  boroughs,  regulations  were  fallen  upon, 
by  which  the  time  was  ftiortened  to  82  hours  in  the  one 
cafe,  and  85  in  the  other.  By  the  extenfion  of  Mr 
Palmer's  plan  to  Scotland,  the  time  has  been  ftill  far- 
ther fhortened  to  about  60  hours  in  each  cafe. 

The  eftabliftiment  of  the  Scots  poft-office,  which  has 
been  gradually  enlarged  as  the  ftate  of  the  country  re- 
quired, confifts  at  prefent  of  a  poftmafter-general,  fe- 
cretary,  folicitor,  and  accountant,  with  a  number  of 
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other  clerks  and  affiftants  for  the  head  office  at  Edin- 
burgh ;  under  its  management  are  about  1 80  deputy- 
poftmafters  for  the  different  poft-towns  through  Scot- 
landi 

The  nett  produce  of  the  poft-office  for  Scotland  in 
1733  was  L.5399,in  i754L.8927,  in  1757  L.  10,623, 
in  1760  L.I  1,942,  in  1776  L. 31, 103.  In  1788  the 
gi-ofs  produce  was  L.  55)836,  the  expence  L.  22,636,. 
13  s.  6  d. ;  in  1793  the  grofs  amount  was  about 
L.  64,000,  the  nett  produce  about  L.  40,000. 

Penny-PosT,  a  poft  eftablifhed  for  the  benefit  of  Lon- 
don and  other  parts  adjacent,  whereby  any  letter  or 
parcel  under  16  ounces  weight,  or  L.  jo  value,  is  fpee- 
dily  and  fafely  conveyed  to  and  from  all  places  within 
the  bills  of  mortality,  or  within  10  miles  of  the  city. 
It,  is  managed  by  particular  officers,  and  receiving  houfes 
are  eftablilhed .  in  moft  of  the  principal  ftreets,  for  the 
more  convenient  tranfmiffion  of  the  letters.  Some  other 
large  towns  have  inftituted  fimilar  eftablifhments. 

About  20  years  ago  a  penny-poft  was  fet  up  in  Edin- 
burgh by  an  individual,  unconnefted.  with  the  general 
poft-office.  It  met  with  but  indifferent  encouragement 
for  fome  years,  doubts  being  entertained  as  to  its  punc- 
tuahty  in  delivering  the  letters.;  by  degrees,  however, 
it  feemed  to  be  advancing  in  eftimation,  and  was  more 
frequently  employed.  About  a  year  ago,  the  ge- 
neral poft-office,  in  virtue  of  the  adl  of  parliament  pro- 
hibiting the  conveyance  of  letters  by  any  but  thofe  em- 
ployed under  the  poftmafter-general,  took  the  penny- 
poll  entirely  into  its  own  hands  ;  and  at  prefent  letters 
are  tranfmitted  from  the  general  poft-office  to  the  diffe- 
rent quarters  of  Edinburgh  and  the  fuburbs,  three  or 
four  times  a-day. 

Post,  a  particular  mode  of  traveUing.  A  perfon  is 
faid  to  travel pnjl,  in  contradiftinftion  to  common  joui-- 
ney  travelling,  when,  in  place  of  going  on  during  his 
whole  journey  in  the  fame  vehicle,  and  with  the  fame 
horfes,  he  ftops  at  diflirent  ftages,  to  provide  frefh 
horfes  or  can-iages  for  the  fake  of  greater  convenience 
and  expedition.  As  he  thus  ufes  the  fame  mode  of 
travelling  that  is  employed  for  the  common  poft,  he 
is  faid  to  travel  poft,  or  in  poft,  1.  e.  in  the  manner  of  a 
poft. 

In  tracing  the  origin  of  pofts,  it  has  been  already  re- 
marked, that  the  more  ancient  eftabliftiments  of  thia. 
kind  were  fully  as  much  for  traveUing  Jlations  as-  the 
conveyance  of  letters.  The  relays  of  horfes  provided 
at  thefe  public  ftations  for  the  meflengers  of  the  prince, 
were  occafionally,  by  fpecial  licence,  allowed  to  be  ufed 
by  ©ther  travellers  who  liad  fufficient  intereft  at  court. 
Frequent  demands  of  this  nature  would  fuggeft  the  expe- 
dient  of  having  in  readinefs  fupphes  of  frefti  horfes  or  car- 
riages over  and  above  what  the  public  fervice  required,  to 
be  hired  out  to  other  travellers  on  payment  of  an  ade- 
quate price.  We  find,  therefore,  that  in  former  times  the 
poftmafters  alone  were  in  ufe  to  let  out  horfes  for  ri- 
ding poft,  the  rates  of  which  were  fixed  in  1548  by  a 
ftatute  of  Edward  VI.  at  one  penny  per  mile.  In  vi^hat 
fituation  the  ftate  of  the  kingdom  was  with  regard  to 
travelling  poft  for  more  than  a  century  after  this  pe- 
riod, we  cannot  now  certainly  difcover ;.  but  in  the  fta- 
tute re-eftabliftiing  the  poft-office  in  1660,  it  is  enafted, 
that  none  but  the  poftmafter,  his  deputies,  or  affigns, 
lhall  furm'fti  poft-horfes  for  travellers;  with  a  provifo, 
however,  tliat  if  he  has  them  not  ready  in  half  an  houi; 

^  after 
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after  bekg  demanded,  the  tfaveller  fhall  be  at  h'berty  to 
provide  himfelf  elfewhere. 

The  fame  prohibition  is  contained  in  the  aft  eftablifh- 
ing  the  Scots  poft-office  in  1695,  as  well  a:s  in  the  fub- 
fequent  aft  of  Qfteen  An-ne,  eriefting  the  general  office 
•for  the  united  kingdom*  It  is  dotibtful,  however,  whe- 
ther it  ever  was  ftriftly  enforced.  By  an  explanatory 
aft  of  26  Geo.  11.  the  prohibition  is  confined  to  poft 
kor/es  only,  and  every  perfon  declared  to  be  at  liberty 
to  furnifh  carriages  of  every  kind  for  riding  poll.  This 
regulation  has,  in  faft,  done  away  the  prohibition,  as 
hardly  any  perfon  now  thinks  of  travelling  poll  except 
in  a  carriage. 

The  rate  fixed  by  the  aft  1695:,  in  Scotland,  for  a 
-horfe  riding  poft,  was  threepence  /(?r  Scotch  mile.  By 
the  aft  9  Anne,  c.  10.  three-pence  a-mile  without,  and 
four-pence  a-mile  with,  a  guide,  was  the  fum  fixed  for 
each  horfe  riding  poft.  The  increafe  of  commerce,  and 
-neceffity  for  a  fpeedy  communication  between  different 
parts  of  the  kingdom,  have  brought  the  mode  of  tra- 
velling poft  fo  much  into  ufe,  th&t  upon  every  great 
road  in  the  kitigdom  poft-chaifes  aire  now  in  readinefs 
at  proper  diftances  ;  and  the  convenience  of  pofting  is 
enjoyed  in  Britain  to  a  degree  far  fuperior  to  what  is  to 
he  met  with  in  any  other  country  whatever. 

Pofting  at  laft  appeared  to  the  legiflature  a  proper 
pbjeft  of  taxation.  In  1779  the  firft  aft  was  paffed, 
impofing  duties  on  horfes  hired  either  by  themfelves  or 
to  run  in  carnages  tt-avelHng  poft:  the  duties  were,  one 
ipenny  per  mile  on  each  horfe  if  hired  by  the  mile  or 
•ftage,  and  one  ftiilling per  day  if  hired  by  the  day.  Eve- 
ry perfon  letting  out  fuch  horfes  was  alfo  obliged  to 
take  out  a  licence  at  five  fiiillings  per  annum.  Thefe 
duties  were  next  year  repealed,  and  new  duties  impo- 
fed,  of  one  penny  per  mile  on  each  horfe  hired  by  the 
mile  or  ftage,  and  is.  6d.  on  each  if  hired  by  the  day. 
A  number  of  additional  regulations  were  at  the  fame 
time  enafted  for  fecuring  thefe  duties.  An  addition 
of  one  halfpenny  per  mile,  or  three-pence  per  day,  for 
each  horfe  riding  poft,  was  impofed  in  1785,  by  Stat. 
25  Geo.  III.  c.  51.  The  duty  is  fecured,  by  obligmg 
every  letter  of  horfes  to  deliver  to  the  perfon  hiring 
them  a  ticket,  expreffing  the  number  of  horfes  hired, 
and  either  the  diftance  in  miles  to  be  travelled,  or  that 
the  horfes  are  hired  by  the  day,  as  the  cafe  happens  to 
be.  Thefe  tickets  muft  be  delivered  to  the  bar-keeper 
at  the  firft  turnpike  through  which  the  traveller  pafles  ; 
and  the  turnpike-keeper  gives,  if  demanded,  what  is 
termed  an  exchange  ticket,  to  be  produced  at  the  next 
turnpike.  The  ftamp-office  iffues  to  the  perfon  Ucen- 
fed  to  let  poft-horfes  fuch  a  number  of  thefe  tickets  as 
is  required,  and  thefe  muft  be  regularly  accounted  for 
by  the  perfon  to  whom  they  are  iffued.  As  an  effec- 
tual check  upon  his  account,  the  turnpike-keeper  is 
obliged  to  return  back  to  the  ftamp-office  all  the  tickets 
he  takes  up  from  travellers.  Evafions  are  by  thefe 
means  rendered  difficult  to  be  praftifed  without  running 
a  great  rifle  of  deteftion.  In  1787,  for  the  more  effec- 
tually levying  the  poft-horfe  duties,  a  lav/  was  paffed, 
authorifing  the  commiffioners  of  the  ftamp-office  to  let 
them  to  farm  by  public  auftion,  for  a  fum  not  lefs  than 
the  produce  in  the  year  ending  lil  Auguft  1786. 

In  the  advertifement  publifhed  by  the  commiffioners 
in  co-nfequence  of  this  law,  previous  to  the  receiving 
propofals  for  farming  thera,  the  total  amount  of  the 
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duty  for  Great  Britain  Is  ftated  to  have  been,  at  the  pe- 
riod above  referred  to,  L.  1 19,873.  The  fum  for  which 
that  duty  was  farmed  in  1794  amounted  in  all  to 
L.  140,030,  of  which  the  diftrift  of  North  Britain  waa 
L.  6000. 

Soon  after  the  tax  was  impofed,  confiderable  diffi- 
Clilties  were  raifed  about  the  meaning  of  the  term  poj- 
ihg,  and  what  mode  of  journeying  fhould  fubjeft  travel-, 
lers  to  duty.  The  old  law,  Stat.  9  Anne,  c.  10.  ex- 
plained pofting  to  be  "  travelling  feveral  ftages,  and 
changing  horfes ;"  but  the  afts  impofing  the  pofting 
duties  exprefsly  declare,  that  "  every  horfe  hired  by 
the  mile  or  ftage  ftiall  be  deemed  to  be  hired  to  travel 
poft,  although  the  perfon  hiring  the  fame  doth  not  go 
feveral  ftages  upon  a  poft  road,  or  change  horfes  ;"  and 
that  "  every  horfe  hired  for  a  day  er  lefs  period  of 
time,  is  chargeable  with  the  duty  of  three  halfpence  per 
mile,  if  the  diftance  be  then  afcertained  ;  and  if  the  di- 
ftance be  not  then  afcertained,  with  is.  6d.  each 
horfe."  Horfes  hired  for  any  lefs  time  than  two  days 
are  by  thefe  afts  to  be  deemed  to  be  hired  for  a  day. 
An  aftion  was  brought  in  1788,  in  the  court  of  exche- 
quer at  Edinburgh,  to  determine  whether  feveral  dif- 
puted  cafes  fell  under  the  meaning  of  the  aft,  and  were 
liable  to  duty;  when  the  following  decifions  were  given: 

Saddle-horfes  both  hired  and  paid  by  the  mile,  and 
faddle-horfes  hired  originally  for  an  excurfion,  but  af- 
terwards paid  by  the  mile,  were  found  liable  to  duty 
according  to  the  number  of  miles  paid  for;  carriage- 
horfes,  where  the  carriage  is  hired  and  paid  for  only  at 
the  ufual  rate  of  outgoing  carriages,  and  no  more,  whe- 
ther the  perfon  hiring  it  does  or  does  notreturn  in  it,  were 
found  hable  to  duty  only  for  the  number  of  miles  out ; 
but  if  the  carriage  be  hired  and  paid  for,  or  aftual- 
ly  paid  for  though  not  originally  hired,  at  the  ufual  rate 
of  carriages  employed  both  to  carry  out  and  bring  back 
the  farne  company,  the  duty  was  found  to  be  exigible 
according  to  the  number  of  miles  both  out  and  home 
taken  together.  Hackney-coaches  in  Edinburgh,  lyr 
red  and  paid  for  lefs  than  two  miles,  were  found  liable 
to  duty  for  one  mile. 

_  No  duty  was  found  to  be  exigible  on  faddle-horfes 
hired  for  a  mere  excurfion,  and  paid  for  accordingly, 
where  tlie  diftance  neither  is  nor  can  be  afcertained;  on 
hackney-coaches  employed  in  the  ftreets  for  lefs  than  a 
mile,  or  for  an  excurfion  or  round  of  vifits  merely  ;  and 
on  horfes  or  carriages  hired  for  a  journey  of  three  days 
or  more,  and  paid  for  accordingly,  or  paid  for  at  the 
rate  of  three  days,  though  the  journey  fhould  aftually 
be  performed  in  two  full  travelling  days.  The  gene- 
ral rule  of  thefe  decifions  was,  that  in  every  cafe,  except 
unafcertainable  diftance,  or  journeys  exceeding  two 
days,  the  mode  of  travelling  fell  under  the  legal  defini- 
tion of  pofting.  The  only  point  that  may  feeni  doubt- 
ful in  the  judgments  here  ftated,  is  that  where  the  duty 
is  found  chargeable  by  the  number  of  miles  both  going 
and  returning.  Yet  as  the  law  exprefsly  declares,  that 
horfes  hired  by  the  mile  or  ftage  are  to  be  deemed  /y?- 
ing^  and  as  the  number  of  miles  for  which  they  are  hir^d 
can  only  be  afcertained  by  the  number  paid  for,  it  is 
clear,  that  where  an  addition  to  the  outgoing  charge  is 
made  on  account  of  bringing  back  the  perfon  hiring 
the  carriage,  the  carriage  in  that  cafe  is  aftually  hired 
and  paid  for  according  to  the  number  of  miles  both  out 
and  home,  and  the  duty  muft  fall  to  be  rated  accord- 
3        2  in^lr. 
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mgly.    The  doubtful  points  being  now  fettled  by  the 

above  decifions,  the  mode  of  levying  the  duty  in  Sect- 
land  has  been  regulated  agreeably  to  them  ever  fmce 
the  matter  was  thus  deternained. 

POSTERldk,  a  term  of  relation,  implying  fome- 
thing  behind,  or  that  comes  after,  another.  In  which 
fenfe  it  is  ufed  in  oppofition  to  prior  and  anterior. 

The  back  and  hips  are  the  pofterior  parts  of  man. 
Ariilotle  has  given  prior  and  pofterior  analytics.  A 
date  is  pofterior  to  another,  when  it  is  later  or  frefher. 

POSTERN,  in  fortification,  a  fmall  gate,  ufually 
made  in  the  angle  of  the  flank  of  a  baftion,  or  in  that 
of  the  curtain,  or  near  the  orillon,  defcending  into 
the  ditch  ;  whereby  the  garrifon  can  march  in  and  out, 
unperceived  by  the  enemy,  either  to  relieve  the  works, 
or  to  make  private  failles,  &c. 

The  word  is  alfo  ufed  in  the  general  for  any  private 
or  back-door. 

POSTHUMOUS,  a  child  born  after  the  death  of 
his  father,  or  taken  out  of  the  body  of  a  dead  mo- 
ther ;  from  whence  it  is  frequently  applied  to  the  works 
of  an  author  not  publifhed  till  after  his  deceafe. 

POSTIL,  a  name  anciently  given  to  a  note  in  the 
margin  of  the  Bible,  and  afterwards  to  one  in  any  other 
book  pofterior  to  the  text. 

POSTING,  among  merchants,  the  putting  an  ac- 
count forward  from  one  book  to  another,  particularly 
from  the  journal  or  wafte-book  to  the  ledgei-.  See 
Post  and  Book-Keeping. 

POSTLIMINIUM,  among  the  Romans,  the  re- 
turn of  one  who  had  gone  to  fojourn  elfewhere,  or  had 
been  banifhed,  or  taken  by  an  enemy,  to  his  own  coun- 
try or  ftate. 

POSTPONING,  putting  any  thing  after  or  behind 
another  with  regard  to  time. 

POSTSCRIPT,  an  article  added  to  a  letter  or  me- 
moir, containing  fomething  learnt  or  recoUefted  after 
the  piece  was  written. 

POSTULATE,  in  mathematics,  &c.  is  defcribed 
to  be  fuch  an  eafy  and  felf-evident  fuppofition,  as  needs 
no  explication  or  illuftration  to  render  it  intelligible ; 
as  that  a  right  line  may  be  drawn  from  one  point  to  an- 
other. 

POSTURE,  in  painting  and  fculpture,  the  fitua- 
tion  of  a  figure  with  regard  to  the  eye,  and  of  the  fe- 
veral  principal  members  thereof  with  regard  to  one  an- 
other, whereby  its  aftion  is  exprcffed.  A  confider- 
able  part  of  the  art  of  a  painter  confifts  in  adjufting 
the  poftures,  in  giving  the  moft  agreeable  ones  to 
his  figures,  in  accommodating  them  to  the  charafters 
of  the  refpeftive  figures,  and  the  part  each  has  in  the 
aftion,  and  in  condufting  and  in  purfuing  them  through- 
out. 

Pofture-s  are  either  natural  or  artificial. 

Natural  poftures  are  fuch  as  nature  feems  to  have 
had  a  view  to  in  the  mechanifm  of  the  body,  or  ra- 
ther fuch  as  the  ordinary  aftions  and  occafions  of  life 
lead  us  to  exhibit  while  young,  and  while  the  joints, 
mufcles,  ligaments,  &c.  are  flexible. 

Artificial  poftures,  are  thofe  which  fome  extraordi- 
nary views  or  ftudies  occafion  us  to  learn  ;  as  thofe  of 
dancing,  fencing,  &c.  Such  alfo  are  thofe  of  our  ba- 
lance and  pofture  mafters. 

A  painter  would  be  ftrangely  puzzled  with  the  figure 
of  Clark  (a  late  famous  pofture-mafter  in  London)  in 
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a  hiftory-piece.  This  man,  we  ai-c  told  In  the  Phil, 
Tranf.  had  fuch  an  abfolute  command  of  his  mufcles, 
&c.  that  he  could  disjoint  almoft  his  whole  body ;  fo 
that  he  impofed  on  the  great  furgeon  Mullens,  who 
looked  upon  him  as  in  fuch  a  miferable  condition,  he 
would  not  imdertake  his  cure.  Though  a  well-made 
man,  he  would  appear  with  all  the  deformities  imagina- 
ble ;  hunch-backed,  pot-bellied,  ftiarp-breafted,  &c. 
He  disjointed  his  arms,  ftioulders,  legs,  and  thighs ;  and 
rendered  himfelf  fuch  an  objeft  of  pity,  that  he  has 
frequently  extorted  money,  in  quality  of  a  cripple,  from 
the  fame  company  in  which  he  had  the  minute  before 
been  in  quahty  of  a  comrade.  He  would  make  his  hips 
ftand  a  confiderable  way  out  from  his  loins,  and  fo  high 
as  to  invade  the  place  of  his  back.  Yet  his  face  was  the 
moft  changeable  part  about  him,  and  fliowed  more  pof- 
tures than  all  the  reft.  Of  himfelf  he  could  exhibit  all 
the  uncouth  odd  faces  of  a  Quaker's  meeting. 

POTAMOGETON,  pond-weed  :  A  genus  of  the 
tetragynia  order,  belonging  to  the  tetrandria  clafs  of 
plants ;  and  in  the  natural  method  ranking  under  the 
15th  order,  Inundata.  There  is  no  calyx;  but  four 
petals  ;  no  ftyle,  and  four  feeds  There  are  1 2  fpecies, 
all  of  them  floating  vegetables  on  the  furfaces  of  ftagnant 
waters,  affording  an  agreeable  fliade  to  fifli,  and  food  to 
cattle. 

POTAMON  or  Potamo,  was  a  philofopher  of 
Alexandria.  Pie  kept  a  middle  courfe  between  the 
fcepticifm  of  the  Pyrrhonians  and  the  prefumption  of 
the  dogmatifts  ;  but  attached  himfelf  to  none  of  the 
fchools  of  philofophy  of  his  time.  He  was  the  firft 
projeftor  of  the  Ecleftic  feft;  for  though  that  mode  of 
philofophlfing  had  been  pretty  .common  before,  he  was 
the  firft  that  attempted  to  inftitute  a  new  feft:  on  this 
principle.  "  Diogenes  Laertius  relates,  that  not  long 
before  he  wrote  his  Lives  of  the  Phllofophers,  an  Eclec- 
tic feft,  ty.\i)i.hy.ii  Tig  aipitrif,  had  been  introduced  by  Po- 
tamo of  Alexandria,  who  felefted  tenets  from  every 
former  feft.  He  then  proceeds  to  quote  a  few  particu- 
lars of  his  fyftem  from  his  Ecleftic  inftitutes,  refpefting 
the  principles  of  reafoning,  and  certain  general  topfcs 
of  philofophical  inquiry ;  from  which  nothing  further 
can  be  learned,  than  that  Potamo  endeavoured  to  recon- 
cile the  precepts  of  Plato  with  thofe  of  other  mafters. 
As  nothing  remains  concerning  this  philofopher  befidea 
the  brief  account  juft  referred  to  in  Laeitius,  an  obfcure 
paflage  in  Suidas,  and  another  ftill  more  obfcure  in 
Porphyry ;  it  is  probable  that  his  attempt  to  inftitute  a 
fchool  upon  the  Ecleftic  plan  proved  unfuccefsful. 
The  time  when  Potamo  floiuriflied  is  uncertain.  Suidas 
places  him  under  Auguftus ;  but  it  is  more  probable, 
from  the  account  of  Laertius,  that  he  began  his  under- 
taking about  the  clofe  of  the  fecond  century." 

POTASH,  the  llxivious  afties  (Jf  certain  vegetables, 
ufed  in  making  of  glafs,  foap,  &c.  See  Glass,  Soap, 
&c. 

The  method  of  making  potafh  is  direfted  by  Dr 
Shaw  as  follows.  Burn  a  quantity  of  billet-wood  to 
grey  afties ;  and  taking  feveral  pounds  of  thefe  aflies, 
boil  them  in  water,  fo  as  to  make  a  very  ftrong  lixivium, 
or  ley.  Let  this  ley  be  ftrained  through  a  coarfe  linen 
cloth,  to  keep  out  any  black  parts  of  the  half-burnt 
wood  that  might  happen  to  remain  in  the  afhes ;  then 
evaporate  this  ftrained  lye  in  an  iron-pan  over  a  quick 
fire  almoft  to  drynefs :  then  taking  out  the  matter  re- 
maining 
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malnin^  at  the  bottom,  and  patting  it  into  an  iron 
crucible,  fet  it  in  a  ftrong  fire  till  the  matter  is  melted, 
and  then  immediately  pour  it  out  upon  an  iron-plate, 
where  it  foon  cools,  and  appears  in  the  form  of  a  folid 
[L-  lump  of  potafh*.  Much  after  this  manner  is  pot-afh 
fid  made  in  the  large  way  of  bufmefs,  for  the  fervice  of  the 
foap -boiler,  glafs-maker,  fuller,  &Ci  but  according  to 
yl^.'^^the  difference  of  the  wood,  or  cumbuftible  matter  em- 
.Jy^^  ployed,  with  the  manner  of  turning  it,  and  condufting 
lart.i.the  procefs,  different  kinds  of  potafli  are  prepared. 
I  There  are  certain  faline  plants  that  yield  this  potafh  to 
great  advantage,  as  particularly  the  plant  kali;  there 
are  others  that  afford  it  in  lefs  plenty,  and  of  an  inferior 
quality,  as  bean-ftalks,  &c.  but  in  general,  all  vegetable 
fubjefts  afford  it  of  one  kind  or  other,  and  may  moft 
of  them  be  made  to  yield  it  tolerably  perfedl  after  the 
manner  of  the  procefs  already  laid  down,  even  the  lop- 
pings, roots,  and  refufe  parts  of  ordinary  trees,  vine 
clippings,  &c.  The  fixed  falts  of  all  vegetables  except- 
ing the  kali  and  marine  plants,  when  reduced  to  abfo- 
lute  purity,  or  entirely  Separated  from  the  other  prin- 
ciples, appear  to  be  one  and  the  fame  thing  :  whence  it 
Ihoiild  feem,  fays  Dr  Shaw,  that  by  a  fuitable  manage- 
ment, good  faleable  potafh  might  be  made  in  all  places 
where  vegetable  matters  abound.  For  if  by  examining 
Ruffia  (a)  potafh,  for  example,  we  find  that  its  fuperi- 
or  exceUence  depends  upon  its  being  clear  of  earth,  or 
upon  its  containing  a  large  proportion  of  oil,  or  re- 
fined  fait,  thefe  advantages  may,  by  properly  regulating 
the  operation,  be  given  to  Enghfh  potafhes,  fo  as  per- 
haps to  render  the  latter  as  good  as  the  former :  but 
where  the  potafh  of  any  remarkable  fahne  vegetable  is 
to  be  imitated,  that  of  tlie  kali,  for  example,  the  Dodfor 
recommends  a  prudent  fprinkling  of  the  fubjeft  ,  with 
fait,  or  fea-water,  in  the  burning  ;  and  by  thefe  ways, 
peoperly  diverfified,  any  principle  that  is  naturally  want- 
ing might  be  artificially  introduced  fo  as  to  perfect  the 
art  of  potafh. 

About  40  years  ago  or  upwards,  Mr  Stephens,  en- 
couraged by  the  Society  of  Arts,  &c.  and  by  a  parlia- 
mentary grant  of  5000 1.  eftabhfhed  a  manufafture  of 
pot-afh  in  North  America,  which  produced  fuch  as  was 
fo  perfeftly  good  as  to  anfwer  in  bleaching  and  other 
ufes  the  purpofes  of  pearl-nfi  ;  and  which  at  the  fame 
time  afforded  a  very  large  produce.  But  the  very  great 
heat  which  his  procefs  required,  occafioned  the  deilruc- 
tion  of  a  very  extenfive  apparatus  ;  and  other  circum- 
ftances  concurred  to  difappoint  the  hopes  and  check  the 
fpirit  of  the  proprietors.  The  manufafture  was,  how- 
ever, afterwards  undertaken  and  profecuted  by  others. 
XV,  Mr  Stephens's  apparatus  was  as  follows  :  Fig.  i.  A  is 
the  bed  of  the  kiln,  which  flies  off  about  four  feet  by 
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two  from  the  grate,  more  or  lefs  according  to  the  fize  ; 
C  is  the  afh-hole,  2t  or  3  feet  deep.  _  Fig.  2.  B  repre-  ^ 
fents  quadrangular  bars  of  iron,  with  their  oppofite  Qf  j^jj 
angles  placed  upwards  and  dov/nwards,  not  above  an  paratus. 
inch  afunder.  Fig,  3.  A,  B,  and  C,  are  three  fteepers 
five  feet  deep,  and  of  any  width  from  four  to  eight  feet 
fquare,  of  the  beft  white  pine  or  Cyprus  plank,  with 
fquare  joints  and  ftrong  oak  frames,  placed  each  over  a 
receiver,  with  a  cock  to  let  off  the  lye,  and  a  vent  jult 
beneath  the  furface  of  the  grating.  E  reprefents  three 
receivers,  ftanding  each  under,  and  projedting  out,  from 
its  fteeper.  They  muft  be  made  of  the  beft  ftuff,  care- 
fully put  together,  and  laid  in  tough  clay  well  rammed 
within  the  ground,  their  tops  being  level  with  the  fur- 
face  :  they  need  not  be  fo  large  as  the  fteepers  by  fix^ 
eight,  or  twelve  inches.  Fig.  4.  E  reprefents  a  falfe 
bottom  or  lattice  of  boards,  eight  inches  deep  and  five 
fquare,  with  a  hole  in  the  under  edge  of  cver)^  partition 
for  the  lye  to  pafs  into  the  fteeper.  Fig.  5.  A  is  the 
veffel  over  the  furnace  in  which  the  lye  and  afhes  are 
mixed;  B  is  a  hole  or  funnel  a  few  inches  from  the  back 
of  the  furnace,  with  an  iron  focket  to  let  the  pipe 
through  the  hinder  part  of  the  arch,  to  reach  down 
within  two  inches  of  the  floor  of  the  furnace.  C  is  a 
caft  iron  cauldron  for  boiling  the  lye  to  drynefs  whea 
pearl-afh  is  made.  D  is  a  veffel  whence  the  liquor  is  let 
into  the  cauldron  as  it  evaporates.  The  mortar  for 
building  the  furnace  fliould  be  made  of  loam  ;  the  arch 
ftaould  be  1 8  inches  thick,  and  the  floor  fliould  be  laid 
with  tiles  on  a  layer  of  faud  an  inch  thick,  with  neat 
joints.  4 

Mr  Stephens's  procefs, both  withand  without  the  kiln,  '^'1°"^'^ 
wasasfoUows.  Cut  timber,  felled  at  any  feafon,  into  lengths  ^fm^, 
of  about  eight  feet;  lay  from  three  to  ten  of  them  length-  \^^\.:^^ 
wife  in  a  heap  upon  dry  ground,  and  fill  the  vacancies 
between  with  fmaller  wood :  the  fooner  it  is  burnt  after 
felling,  the  better.    Set  fire  to  it  by  laying  embers  oa 
the  bottom  logs  at  each  end;  and  fur  burning  the  brufh 
and  lappings,  with  other  fmaller  woods,  lay  them  length- 
wife  on  the  ground,  top  to  top,  lapping  over  a  Httle, 
with  the  butt  ends  outwards,  and  as  clofe  as  a  faggot ; 
laying  the  larger  woods  on  top  till  the  heap  is  full  four 
feet  high  ;  the  length  of  the  brufh  fet  agalnft  each 
other  making  the  breadth  of  the  heap.    As  to  the 
choice  of  the  timber,  old  hollow  trees,  if  not  dead,  are 
beft;  pine,  cypi-us,  and  cedar,  are  to  be  totally  rejefted. 

As  foon  as  the  pile  is  burnt  down,  rake  fuch  afhes  as 
lie  round  the  outfide  a  httle  in  towards  the  middle;  add 
no  frefh  fuel,  nor  throw  ©n  any  brands.  Let  the  afhes 
lie  without  ftlrring  till  you  can  juft  bear  your  hand  in 
them  ;  then  carry  them  to  a  houfe,  or  under  a  flied.,  on 
a  plank  floor  raifed  a  little  from  the  earth  and  well 
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(a)  According  to  Sir  Peter  Warren,  the  beft  woods  for  making  Rufiia  potafh  are,  oak,  afh,  poplar,  hiccory,, 
elm,  ha^le,  and  beech.  They  muft  be  cut  in  November,  December,  January,  and  February,  fplit  and  ttacked  to 
dry.  After  12  months  in  warm  open  weather,,  it  muft  be  burnt  on  a  brick  hearth  by  a  flow  fire  in  a  kiln,  or 
clofe  place;  the  aflies  muft  be  fitted  through  two  fieves,  one  finer  than  the  other,  and  then  put  up  in  brick 
troughs  or  wooden  backs,  covered  with  rain  or  river  water,  and  muft  remain  well  marfned  and  incorporated  five 
months.  Brick  furnaces  fhaped  hke  bakers  ovens  muft  be  heated  with  a  ftrong  fire  of  oak  or  afli,  burning 
nio-ht  and  day;  the  prepared  aflies  muft  b-;  gradually  thrown  on  the  fire,  when  they  will  run  into  metal  like  lead 
the  fire  muft  not  go  out  till  the  furnace  is  nigh  filled  with  potaflies.  The  afhes  mull  then  be  broken  to  be  ta- 
ken out,  but  the  larger  the  pieces  the  better ;  they  muft  be  preferved  from  the  air  in  tight  caUcs,  the  large 
pieces  by  themfelves,  and  the  duft  by  itfelf. 
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tliere  wet  them  till  brought  nearly  to  the  con-    or  three  days  exDofed 
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liftence  of  mortar  in  the  firft  mixture  of  lime  and  fand, 
and  ram  them  in  a  heap,  in  which  they  mull  lie  full  20 
days,  or  fome  months  if  you  pleafe  ;  obferving  to  be 
more  fparing  of  water  in  winter,  and  ramming  them 
clofer,  and  fometimss  wetting  the  top  that  it  may  never 
grow  quite  diy. 
'  Wood  may  alfo  be  burnt  in  a  kiln,  as  fig.  i  and  2  ; 

and  then  it  muft  be  cut  into  fuch  lengths  as  may  be 
■  moll  convenient  for  carriage,  and  bell  fuit  the  fize  ef 
CGCCXV,the  kiln.  The  mouth  of  the  afh-hole  muft  be  clofe 
flopped  by  daubing  the  joints  of  the  lid  with  loam,  or 
-  tlirowing  a  bank  of  fand  or  earth  againft  it  :  keep  the 
bed  of  the  kiln  filled  with  wood  up  to  the  furface,  but 
-not  above  it,  and  let  it  burn  inceflantlytill  the  alhes  rife 
within  fix  or  eight  inches  of  the  grate.  Draw  them 
out  whilft  red-hot,  and  in  that  ftate  fprinkle  them  with 
iye,  from  four  to  fix  carafts  weight ;  weigh  a  fmall  vial 
which  holds  about  four  ounces  very  exaftly ;  then  fill  it 
with  water  and  weigh  that  alfo  :  divide  the  weight  of 
water  into  equal  parts  till  you  come  to  -ji-^  of  the  whole, 
v/nich  is  called  a  ^:ara<^,  ^  two  carafts,  &c.  until  you 
have  a  weight  equal  to  ^  of  the  whole  water,  which  is 
called  3  2  carafts ;  all  which  fmall  weights,  together 
with  one  equal  to  the  phial  filled  with  water,  are  to  be 
kept  for  weighing  tlie  lye  |n  the  faid  .phial  till  they  are 
made  damp;  then  ram  them  as  before  in  a  heap,  but  fepa- 
rate  from  the  afhes  made  as  above.  N.  B.  By  kiln-burn- 
ing a  ftronger  lye  may  be  more  certainly  procured  than 
by  the  other  way,  where  rain  may  chance  to  fall  on  the 
afhes  before  they  can  be  removed. 

The  aflies  thus  prepared  are  to  be  put  in  vats  or 
fleepers  fig.  3,  with  a  falfe  latticed  bottom  as  fig.  4; 
firft  putting  coarfe  wheat  or  rye  fl:raw  about  a  foot  thick 
on  the  lattice  or  grating  ;  on  which  put  afhes  to  with- 
in four  or  five  inches  of  the  top,  ramming  them  all  the 
way  up,  efpecially  at  the  fides,  with  a  fmall  hght  ram- 
mer, as  tight  as  you  can,  without  burfting  the  vat. 
Form  , on  the  top.  of  the  fleeper  a  hollow  bafon  in  the 
afhes  four,  or  five  inches  deep,  leaving  the  afhes  four  or 
five  inches  thick -on  the. fides,  by  raifing  a  fmall  bank 
round,  the  fides,  fo  that  the  liquor  may  not  overflow  the 
edges  of  the  afhes  at  top:  keep  this  bafon  conftantly 
filled, with  foft  water  in  the  fleeper  A,  until  the  afhes 
will  imbibe  no  more,  which  will  be  in  24  hours  or  more, 
according  as  it  is  rammed  ;  then  turn  tlie  cock,  and  let 
off  what  fhall  be  foaked  through  into  the  receiver  or 
lower  chamber  of  the  fteeper,  and  no  more  ;  for  if  the 
feveral  runnings  are  not  kept  feparate,  the  lye  will  not 
be  brought  to  its  due  ftrength.  Follow  that  fleeper 
with  frefh  water  on  the  fame  afhes  for  feveral  other 
runnings,  .which  will  each  come  . off  in  a  few  days,  till 
the  liquor  has  neither  fmcU  nor  tafte ;  then  heave  out 
the  aflies,  and  charge  the  fleeper  afrefh. 

Upon  drawing  off  the  firft  running  from  the  fteep- 
er A,  fig.  3,  fill  the  fteeper  B  with  afhes  as  before,  and 
put  into  its  hollow  at  the  top  the  lye  fo  firft  run  off, 
and  the  fmaller  or  half  lyes  alfo,  till  full,  and  draw  4)f^ 
as  diredled  for  the  fteeper  A  :  if  this  weighs  1 8  caradls 
or  more,  pump  it  into  the  cittern  F  as  fit  for  ufe ;  if  it 
be  ftiort  of  that,  pafs  it  off  as  half  lye  to  the  fteeper  C, 
and  through  frefh  afhes  till  ftrong  enough.  With  kiln- 
afhes  only,  from  water  paffing  through  the  firft  fteeper, 
it  will  be  ftrong  enough  for  the  ciftern,  if  the  afhes  are 
well  prepared.    If  your  water  be  hard,  let  it  ftand  two 
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back,  and  it  will  be  foft 
with  others,  lay  them  at  bottom. 

The  lye  muft  be  conveyed  from  the  ciftern  F,  as  it 
is  wanted  to  the  veffel  A  fig.  5  ;  where  with  every  gal- 
lon of  proof  lye  'mix  three  ounces  of  fine,  light,  wood 
afties;  and  to  the  lye.  that  is  ^  over-proof  put  fix  ounces 
of  afhes ;  and  if  f  over-proof  1 2  ounces,  increafmg  or 
lefTening  according  to  the  ftrength  of  the  lye. 

For  evaporating  the  lye  and  melting  the  fait,  heat  a 
furnace  till  you  bring  it  very  near  a  white  heat,  of 
which  the  fide -doors  being  red-hot  is  a  mark.  This 
will  take  48  hours  or  more,  if  the  furnace  be  quite  cold; 
when  thorough  hot,  a  Httle  fuel  keeps  it  fo.  Then, 
through  the  cock  of  the  veffel  A,  pafs  the  mixture  by 
the  funnel  B  into  the  furnace,  not  fo  as  to  reach  much 
beyond  the  middle  of  the  floor,  before  it  changes  from 
dark  to  bright  red,  letting  the  heat  prevail  towards 
front  or  "back  as  you  fee  necefTary.  When  the  mafs  be- 
gins to  gather  about  the  flues  or  in  heaps,  run  in  no 
more  till  the  furnace  is  cleared  i>y  driving  the  fire  back- 
ward. You  muft  have  two  funnels,  one  foon  choaking: 
in  an  hour  or  lefs  will  iffue  out  a  red-hot  ftream  of 
melted  fait,  which  is  potafti,  to  be  broke  to  pieces  as 
foon  as  cold,  and  packed  in  tight  clofe  caflcs,  being 
in  no  refpea  inferior  to  the  beft  foreign  afti  what- 
ever. 

The  beft  potafh  is  made  from  barilla,  and  comes  fromSpaniiB 
Spain.  The  plants  from  which  it  is  procured  are  found  P"f=i<^ 
in  great  plenty  about  Carthagena,  where  they  are  indi-'^^^ 
genous,  and  may  be  coUefted  in  a  fwamp  called  Jlmojar 
eaft  of  that  place ;  the  Sayones  barilla  is  the  beft.  They 
are  found,  befides  all  along  that  coaft,  on  the  borders 
of  the  Mediterranean  for  60  leagues  in  length  and  8  in 
breadth.  About  150,000  quintals  of  it  are  annually 
exported  from  Spain.  It  produces  a  revenue  of  25,500!. 
a  year ;  each  quintal  paying  a  duty  of  1 7  reals  :  yet 
Don  Bernardo  de  Ulloa,  A.  D.  1 740,  fays  it  was  farm- 
ed at  L.  1822,  4s.  3d.  M.  Macdonnell  has  brought  the 
manufadure  of  potafh  to  its  prefent  perfedlion  in  Spain ; 
but  its  exportation  is  materially  injured  by  the  heavy 
tax  on  it.  See  Townftiend's  Tra'vels,  voh  ill-,  p.  131. 
See  alfo  Barilla,  Kelp,  and  Fucus. 

In  the  70th  volume  of  the  Philofophical  Tranfadions  P'e 
we  have  an  account  of  a  m.ethod  of  procuring  this  falt'^'''*^'^ 
from  the  putrid  water  which  runs  from  dunghills.    The  ^°akin 
procefs  is  very  eafy,  confitting  only  in  fimple  evapora- potafh] 
tion  of  the  fluid,  and  calcining  the  impure  fak  tiU  moft 
of  the  foulnefs  is  burnt  out.    From  24  wine-pipes  full 
of  this  muck-water  were  obtained  9  cwt.  i  q.  1 2  lb  of 
fiileable  potafh,  valued  at  42  s.  per  cwt ;  the  expence  of 
manufafturing  them  being  only  valued  at  4 1.  9  s. 

The  potafti  thus  made  is  of  a  greyifli  white  appear- 
ance ;  dehquefces  a  little  in  moift  air  ;  but  if  kept  in  a 
dry  room,  near  the  fire,  acquires  a  powdery  fiirface.  It 
is  hard  and  of  a  fpongy  texture  when  broken,  with  ma- 
ny fmall  cryftals  in  its  fubftance.  The  colour  of  its  in- 
ternal parts  is  duflcy  and  variegated.  To  the  tafte  it  is 
acrid,  faline,  and  fulphureous.  It  emits  no  finell  of  vo- 
latile alkali,  either  in  a  folid  form,  diffolved,  or  when 
added  to  lime-water ;  neither  does  it  communicate  the 
fapphire-colour  t»  a  folution  of  blue  vitriol.  Silver  is 
■quickly  tinged  black  by  it ;  a  proof  that  it  contains 
much  phlogifton.  Ten  grains  of  this  potafh  required 
1 1  drops  of  the  weak  fpirit  of  vitriol  to  feparate  it. 
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The  like  quantity  of  fait  of  tartar  required  24  drops  : 
a  ftroiig  efFervefcence  occurred  in  both  mixtures  j  and  a 
fulphureous  vapour  exhaled  from  the  former.  A  tea 
fpoonful  of  the  fyrup  of  violets  diluted  with  an  ounce 
of  water  was  changed  into  a  bright  green  colour  by 
five  grains  of  the  fait  of  tartar;  but  ten  grains  of  this 
potalh  were  neceffary  to  produce  the  fame  hue  in  a  fimi- 
lar  mixture.  Half  an  ounce  of  the  fait  diffolved  entire- 
ly in  half  a  pint  of  hot  water  ;  but  when  the  liquor  was 
cold,  a  large  pui-ple  fediment  fubiided  to  the  bottom  ; 
and  it  was  found  that  this  fediment  amounted  to  about 
two-thirds  of  the  whole  quantity  of  afhes  ufed. 

Dr  Percival,  the  author  of  this  paper,  concludes  with 
obferving,  that  this  potafli  is  a  true  fixed  vegetable  al- 
kali, produced  by  putrefaftion  ;  that  the  quantity  of 
alkali  contained  in  it  may  be-  eftimated  at  one-third  of 
its  weight,  whereas  the  white  Mufcovy  aChes  are  faid  to 
yield  only  one-eighth  part ;  that  no  quicklime  appears 
to  be  contained  in  this  potafH,  for  a  folution  of  it  pour- 
ed from  its  fediment  remained  clear  though  long  ex- 
pofed  to  the  air  :  that  it  would  be  worth  trying,  whe- 
ther the  large  pui-ple  fediment,  which  fubfides  when 
this  potafh  is  lixiviated,  might  not  be  applied  to  the 
manufafture  of  Priiilian  blue,  or  ufed  in  the  manner 
recommended  by  Macquer  for  dyeing  wool  and  filks ; 
and  that  this  manufafture  wilL  fumi(h  the  farmer  for 
tbp-drefllng  for  his  garden  and  land,  of  great  fertilizing 
powers.    See  Phil.  Tranf.  Vol.  LXX.  p.  345. 

Thefe  are  the  proceifes  moft  effentially  difterent  from 
one  another  which  have  appeared  concerning  the  ma- 
nufafture  of  this  ufeful  fait.  Some  indeed  have  attempt- 
ed to  compofe  it  on  the  fuppofition  that  alkali  confilted 
of  an  earth  combined  in  a  peculiar  manner  with  a  cer- 
tain acid.  But  the  little  fuccefs  of  all  thefe  attempts 
fhow  that  they  have  been  built  on  a  falfe  principle. 
The  only  method  of  producing  alkaline  falts  originally 
is  from  the  afhes  of  vegetables  ;  and  the  vegetable  fub- 
ftances  which  yield  the  largeft  quantity  of  them  are  tar- 
tar and  marine  plants.-  From  the  former  the  pureft  and 
flrongeil  vegetable  alkali  Is  obtained,  and  from  the  lat- 
ter the  mineral  alkali..  From  other  vegetables,  as  fern, 
broom,  bean-llalks,  &Ci  an  alkaline  fait  Is  produced,  but 
fo  impure,  and  in  fuch  {mall  quantity,  that  no  manufac- 
ture of  it  can  be  eftablifhed  in  this  country  with  any 
radb-reafonable  expeftations  of  profit. 

al-  Dr  Watfon  (the  prefent  bifhop  of  LandafF)  fuggeftsj 
that  the  inveiligation  of  a  method  of  extrafting  its  alka- 
line part  from  rock  fait  would  be  a  molt  ferviceable  dif- 
covery.  We  have  inexhauftfble  mines  of  rock-  fait  in 
this  country,  which  (he  obferves)  the  proprietors  can 
afford  at  ten  Ihilllngs  a  ton.  A  ton  of  rock-falt  con- 
tains about  half  a  ton"  of  mineral  alkali,  which  is  for 
moll  purpofes  far  preferable  to  pptafh.  To  thofe  who 
have  leifure  to  attempt  fuch  a  difcovery,  he  gives  the 
following  hint  :  whether  the  alkaline  part  of  rock-falt 
may  not  be  obtained  by  calcining  it  in  conjunftion  with 
charcoal  in  open  fires  ?  His  reason  for  this  conjecture 
is  founded  upon  the  following  experiment :  upon  burn- 
ing fea-wreck  to  a  black  coal  and  flopping  the  procefs 
at  that  point,  he  has  obtained  great  plenty  of  common 
fait,  but  no  mineral  alkiili  from  the  black  aflies ;  though 
we  are  certain,  that  when  the  blaek  afhes  are  thorough- 
ly calcined,  or  reduced  to  white  afhes,  mineral  alkali 
may  be  obtained  from  them.  This  makes  it  probable, 
Uiat  the  common  fait  contained  in  the  black  aflies  o 


fea-wreck  is  decompofed,  and  changed  into  a  mineral  Potaft. 
alkali,  during  the  burning  of  the  black  afhes.    There       v    *  * 
are  reafons  to  fuppofe,  that  the  cinder  of  pit-coal  would 
anfwer  the  purpofe  better  than  charcoal.     Chem.  EJf. 
vol.  i.  p.  136,  &c.  jQ 

The  potafhes  of  different  countries  vary  much  in  Dr  Home's 
qtiality  ;  and  the  experiments  of  Dr  Home,  in  his  trea-  experi- 
tife  on  Bleaching,  feem  to  fet  forth  their  different  pro- 
pertles  in  the  clearefl:  point  of  view.    The  different  afhejf  of" 
kinds  tried  by  him  were,  different 

\.  Blue  pear l-ajhes.  Thefe  appear  to  be  a  pure  al- citunuies* 
kalirte  fait,  mixed"  with  a  fmall  quantity  of  vitrlolated 
tartar  and  earth.  Half  a  pound  of  this,  filtered  and 
evaporated,  yielded  54-  ounces  of  pur-e  fait. — Here, 
however,  we  mufl  obferve,-that  though  the  quantity  was 
fo  far  dimlnifhed  by  this  •operation,  yet  we  arc  not  to 
imagine  that  the  whole  of  this  diminution  was  owing  to 
impurities for  all  falts  are  deflroyed  in  fome  meafure 
by  folution  in  water  and  exficcation. 

2.  White  pearl-afnes  are  neatly  of  the  fame  quality 
with  the  former  ;  half  a  pound  of  them  giving  five 
ounces  and  feven  drams  of  pure  fait,  with  fome  vltriola-  • 
ted  tartar  and  earth. 

3.  RuJJia  or  Mufcovy  a/Joes  have  very  much  the  ap-  ' 
pearance  of  flacked  lime,  and  are,  like  it,  friable  betwixt 
the  fingers.    They  adhere  to  the  tongue ;  and  their  al- 
kaline tafle  foon  goes  away,  leaving  in  the  mouth  a  • 
flrong  tafle  of  lime.    Some  fmall  bits  of  charcoal  are 
cbfervable  in  their  compofition,  and  they  never  tiirn  molfl  • 
in  the  air.    Half  a  pound  of  the  fait  lixiviated  with 
water  and  evaporated,  gave  only  10  drams  15  grains  of 
very  caufllc  fait.    Thefe  confifl  therefore  of  a  fmall  " 
quantity  of  alltaline  fait  united  with  a  large  quantity  of 
lime. 

4.  Cajhuh-qfhes  are  of  the  colour  of  iron  ftone,  and  ' 
extremely  hard,  with  many  fhining  particles  of  charcoal 
in  them.'  They  have  a  fallne  tafle,  with  a  confider-able- 
degi-ee  of  pungency  ;  feel  gritty  in  the  mouth  when 
broke  in  pieces  by  the  teeth ;  and  will  dlffolve  in  water.. 
To  extraft  the  pure  fait,  half  a  pound  of  the  afhes  were 
boiled  in  a  pint  of  water  ;  then  that  water  poured  off, 
and  half  a  pint  put  on  the  afhes  again  ;  and  fo  on,  till 
the  afhes  tailed  no  more  fait.  This  boiling  took  24 
hours,  and  the  laft  water  that  came  off  had  a  flrong 
tafle  of  fulphur,  and  was  blacklfh.  A  piece  of  filver 
put  in  the  decoftlon  was  in  a  few  minutes  turned  al- 
mofl  black  ;  but  though  the  decofition  was  evaporated 
confider-ably,  it  did  not  turn  filver  black  more  fpeedily 
than  before.  The  whole,  when  totally  evapoiatedy^.-; 
yielded  only  10  drams  of  a  brown  fait  having  a  flrong 
caufllc  alkaline  tafle.  Some  Cafhub-afhes  powdered, 
and  often  wafhed  in  water  fo  that  the  falts  were  all  car- 
ried off,  were  infufed  in  water.  After  ftanding  fome 
time,  there  was  a  weak  lime-water,  with  fomething  of 
a  fallne  tafle,  but  no  pellicle.  Some  of  this  refiduum 
was  put  into  a  reverberatory  furnace  for  two  hours ; 
after  which  it  afforded  good  lime-water.  Caflrub-afhes 
then  appear  to  contain  an  earth  half  viteified,  fome 
lime,  alkaUne-falts,  and  a  quantity  of  fulphur. 

3".  Marcoft  ajhes  -are  of  a  paler  colour  than  the  for- 
mer, with  fome  fraall  pieces  of  charcoal  in  their  compo- 
fition. They  have  a  flrong  fallne  talle  ;  and  fo  great 
pungencvj  that  they  cannot  be  held  long  in  the  mouths 
Half  a  pound  diffolved  in  water,  filtered  and  evapora- 
ted>.  yielded  11  drams  one  fcruple  and  two.  grains  <xf  al- 
kaline 
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Potafh,  kallnt  refiduum.    Tlie  decodion  blackened  filver,  but 
-  not  fo  ftrongly  aa  the  former ;  and  by  evaporation  it 
quickly  loft  that  quality. 

Our  author  next  proceeds  to  confider  the  probabi- 
lity of  manufacturing  thefe  aihes  in  this  country.  On 

which  fubjeft  he  has  the  following  obfervatlons.  

"  The  blue  and  white  pearl-afhes  we  have  difcovered 
to  be  pure  alkaline  falts,  without  any  confiderable  mix- 
ture ©f  heterogeneous  bodies.  Their  purity  {hows  the 
lixive  to  have  been  ftrained  through  fome  clofe  fub- 
ftance,  fuch  as  linen  or  flannel.  The  blue  aihes  fhow 
by  their  colour  that  they  have  fuftained  the  moft  fire. 
But  both  of  them  are  fo  much  alike,  that  the  one  may 
be  fubftituted  for  the  other;  and  therefore  we  fhall  con- 
fider them  in  one  view. 

"  Evei-y  one  knows  that  alkaline  falts,  fuch  as  thefe, 
are  got  from  all  plants  except  the  alkaltfcent,  and  from 
all  trees  except  the  moft  refmous,  which  afford  them 
in  very  fmall  quantity.  Thefe  plants  or  trees,  when 
found,  are  pulled  or  felled  in  the  fpring,  dried,  and 
burnt  to  afhes.  By  the  afFufion  of  warm  water  the 
falts  are  diffblved,  and,  by  ftraining,  feparated  from  the 
earth  along  with  the  water.  This  faline  liquor,  which 
is  called  a  lixive,  is  evaporated  over  a  fire  ;  and  what 
remains  is  an  alkaline  fait  of  the  fame  kind  with  the 
pearl-afhes. 

"  I  v/as  informed  by  a  fl<ilful  bleacher  in  Ireland, 
that  he  praftifed  a  -more  expeditious  way  of  extrafting 
the  falts.  He  bought  the  afhcs  of  different  vegetables 
from  the  commonalty  for  9  s.  a  bufhel.  From  thefe  a 
very  ftrong  lye  was  made,  into  which  dry  ftraw  was 
dipped  until  it  fucked  up  all  the  lye.  This  ftraw  was 
afterwards  dried  and  burnt,  and  gave  him  falts  which 
he  fhowed  me,  almoft  as  good  and  pure  as  the  pearl- 
aflies.  This  method  1  have  feveral  times  tried ;  but 
could  never  burn  the  ftraw  to  white  afhes,  the  falts  di- 
minifhing  the  inflammability  of  the  ftraw.  It  is  a  very 
expeditious  method  if  it  can  be  praftifed.  But  I  can 
fee  no  occafion  for  bringing  the  lye  into  a  folid  form, 
as  the  falts  muft  again  be  diffolved  in  water  before  they 
can  be  ufed.  The  ftrength  of  the  lye  can  eafily  be  de- 
termined by  the  hydroftatical  balance. 

"  Though  I  make  no  queftion,  that  the  quantity  of 
fait,  in  plants  of  the  fame  fpecies,  will  vary  in  different 
foils  and  climates ;  yet  it  would  be  of  advantage  to 
have  the  proportion  afcertained  in  general.  Some  trials 
of  this  kind  I  have  made. 

"  Two  pounds  of  fern  which  had  been  pulled  Au- 
guft  1 6.  were  dried,  and  burnt  to  white  afhes.  Thefe 
weighed  7  dr.  and  tafted  very  fait.  When  lixiviated, 
ftrained,  and  evaporated,  they  gave  me  49  gr.  of  fait, 
about  the  eighth  part  of  the  afhes.  If  the  fern  had 
been  pulled  in  April,  it  would  have  afforded  more  fait. 
Why  then  fhould  we  not  prepare  falts  from  this  vege- 
table ?  There  is  more  of  it  growing  on  our  hills  than 
wovdd  ferve  all  our  bleachfields.  The  Irlfh  make  great 
ufe  of  it. 

"  From  1 1  oz.  of  tobacco-afhes  I  had  i  oz.  of  fait. 
Two  ounces  of  peat-afties  afforded  half  a  drachm  of 
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fait.    Nettles,  1  atn  informed,  afford  much  fait,    Furz  P^*^ 
and  broom,  natives  of  this  countiy,  are  very  fit  for  thigi 
purpofe, 

"  But  the  kelp,  as  It  grows  In  fuch  plenty  along  our 
fiiore,  and  contains  more  fait  than  any  other  vegetable 
I  know,  would  be  the  moft  proper,  were  it  not  for  a 
mixture  of  fome  fubftance  that  renders  it  unnt  for 
bleaching,  at  leaft  of  fine  cloths,  after  they  have  ob- 
tained a  tolerable  degree  of  whitenefs.  It  is  obferved 
by  bleachers,  that,  in  thefe  circumftances,  it  leaves  a 
great  yellownefs  in  the  linen.  As  thefe  afhes  are  much 
ufed  in  Ireland,  and  as  it  is  not  uncommon  to  bleach 
coarfe  cloths  with  them  In  Scotland,  a  difquifition  Into 
their  nature,  and  fome  attempts  to  purify  them,  may 
not  be  improper.  There  are  no  afhes  fold  fo  cheap  as 
thefe;  for  the  beft  gives  but  2  1.  the  2:00  weight  (b). 
They  may,  therefore,  allow  of  more  labour  to  be  ex- 
pended on  them,  and  come  cheaper  at  long-run  than 
the  foreign  falts. 

"  I  dried  fome  fea-ware,  and  burnt  it,  though  I 
found  that  laft  operation  very  difficult.  When  I  had 
kept  It  fufed  in  the  fire  for  two  hours,  it  weigh- 
ed 34  oz.  I  poured  on  the  afhes  an  Englifh  pint  and 
a  half  of  cold  water,  that  I  might  have  as  little  of  the 
fulphur  as  poflible.  This  lye,  after  it  had  flood  fur 
fome  hours,  was  poured  off  clear,  and  had  but  a  flight 
tendency  to  a  green  colour.  I  made  a  fecond  infufion 
with  milk-warm  water,  and  poured  it  off"  from  the  fedi- 
ment.  This  had  a  darker  colour  than  the  former ;  was 
kept  feparated  from  it,  and  evaporated  by  Itfelf.  There 
was  a  third  infufion  made  ;  but  having  no  fait  tafte,  It 
was  thrown  away.  The  fecond  infufion  feemed  to  con- 
tain more  fulphur  than  the  firft  ;  and  a  piece  of  white 
linen  kept  in  it  half  an  hour,  while  it  was  boiling,  was 
tinged  yellow,  and  could  not  be  wafhed  white  again. 
The  earthy  part  remaining,  weighed,  when  well  dried, 
I  oz.  2  dr.  The  faline  decoftion  evaporated  by  de- 
grees, and  fct  at  different  times  in  a  cellar  to  cryflal- 
lize,  afforded  me  5  dr.  46  gr.  The  liquor,  when  en- 
tirely evaporated,  left  4^  dr.  of  a  yellow  fait,  which  ap- 
peared to  be  a  ftrong  alkaline.  The  falts  which  cry- 
ftalllzed  feemed  to  be  moftly  fea-falt,  with  a  confider- 
able quantity  of  fulphur,  and  fome  alkaline  fait.  There 
appeared  no  figns  of  the  bittern  in  thefe  falts,  as  their 
folution  did  not  turn  turbid  with  the  oil  of  tartar. 
Nor  is  any  of  the  bittern  to  be  expefted  in  kelp  afhes, 
although  It  probably  Is  to  be  found  in  the  recent  vege- 
table; becaufe  the  alkaline  falts  formed  by  the  fire  mull 
have  changed  It  Into  a  neutral.  The  lye  made  warmi 
with  water,  being  evaporated,  left  4  dr.  of  a  black  bit- 
ter fait,  which,  from  its  quantity  of  fulphur,  appeared 
unfit  for  bleaching.  Thefe  afhes,  then,  feem  to  be  a 
compofitlon  of  fomewhat  lefs  than  the  fourth  of  ful- 
phur, the  fame  quantity  of  fea-falt,  about  a  fourth  of 
alkaline  fait,  and  fomewhat  more  than  a  fourth  of  earth. 
The  alkaline  fait  contained  in  kelp  afhes  amounts  to 
one  penny  a  pound.  This  cheapnefs  makes  it  worth 
our  pains  to  beflow  fome  labour  on  them. 

"  If  the  bad  effeds  in  bleaching  with  kelp-alhes  arlfe 
6  from 


(b)  "  Since  this  treatlfe  was  written,  however,  the  price  of  kelp  has  been  advanced  to  7  1.  or  upwards  the 
2000  weight  J  fo  that  thofe  who  would  now  attempt  any  thing  of  this  kind,  muft  alfo  raaaufafture  the  kelo 
vhemfelves." 
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from  the  fea-falt,  fis  fome  of  the  mofl;  knowing  bleach- 
era  thuTik,  they  can  be  freed  from  it  in  an  eafy  manner. 
Let  a  lixive  of  kelp-aflies  be  made  with  cold  water,  for 
that  does  not  extract  fo  'much  of  the  fulphur  ;  it  muft 
Hand  but  for  a  Ihort  time,  for  thefe  falts  diffolve  eafily; 
decant  it,  and  evaporate  the  lye.  As  the  boiling  con- 
tinues, the  fea-falt  will  cryftallize.  When  that  is  all  fe- 
parated,  the  remaining  lye  will  contain  alkaline  fait 
with  forae  fulphur.  This  operation  every  mafter  of  a 
bleachfield  may  learn  and  overfee,  without  taking  up 
much  of  his  time.  A  fimilar  procefs  is  carried  on  by 
common  fervants  in  the  alum-works,  who  have  by  prac- 
tice learned  it  from  others. 

"  I  had  fome  hopes  that  the  fulphur  might  be  car- 
ried off  by  long  roafting,  fuch  as  thefe  falts  undergo 
before  they  are  fufed  in  order  to  be  turned  into  glafs  ; 
becaufe  I  had  obferved,  that  the  longer  time  they  were 
kept  in  the  fire,  the  freer  were  they  from  this  fulphu- 
reous  part. 

"  I  ordered  a  quantity  of  kelp  afhes  to  be  kept  in 
the  furnace  of  a  glafshoufe,  where  the  heat  was  jull 
below  the  vitrifying  point,  for  24  hours.  During  this 
time  they  had  loft  alinoft  four-fifths  of  their  weight. 
They  were  now  much  freer  from  their  fulphur,  and 
were  of  a  light  colour ;  but  much  of  the  alkaline  fait 
had  been  driven  oft'  with  the  oils.  If  a  lye  is  much  im- 
pi'egnated  with  this  fulphureous  matter,  it  appears  to 
be  carried  off  in  a  great  meafure  by  long  boiling. 

"  We  come  now  to  explain  the  method  of  manufac- 
turing the  white  Mufcovy  afhes.  We  have  fliowo,  by 
undoubted  experiments,  that  the  greateft  part  of  thefe 
afhes  confifts  of  lime  ;  and  yet  we  have  feveral  afts  of 
parliament  which  forbid  the  ufe  of  that  material  under 
fevere  penalties.  The  parliament  were  in  the  right  to 
difcharge  its  ufe,  upon  the  difadvantageous  reports 
which  were  made  to  them.  We  fliall  immediately  fee 
how  dangerous  a  material  it  is  when  ufed  improperly, 
or  without  the  mixture  of  alkaline  falts,  which  render 
it  fafe,  and  more  foluble  in  water.  But  I  will  venture 
to  fay,  that  experiment  will  not  fupport  the  prejudice 
entertained  with  regard  to  it,  if  carried  any  further. 

**  Since  bleaching,  then,  cannot  be  canied  on  with- 
jout  it  (for  thofe  aflies  which  contain  it  are  quite  necef- 
fary  in  that  operation),  and  fince  we  import  them  from 
foreign  countries,  let  thefe  prejudices  agamft  it  ceafe, 
and  let  us  only  confider  how  we  may  render  our  own 
lime  as  fafe  as  the  foreign.  If  we  can  do  that,  the  wif- 
dom  of  the  legiflature  will  be  as  ready  to  abrogate  thefe 
SL&s  as  they  were  to  make  them. 

*'  By  my  experiments  on  the  white  Mufcovy  aflies, 
I  got  about  the  eighth  part  of  alkaline  falts  from  them. 
This  made  me  expeft,  that,  by  mixing  in  the  fame  pro- 
portion quicklime  and  alkaline  falts,  I  fhould  be  able  to 
produce  Mufcovy  aflies. 

"  To  an  ounce  of  quicklime  and  a  drachm  of  white 
pearl  aflies,  I  added  about  a  gill  of  water,  and  boiled 
them  together  till  the  wajfer  was  all  evaporated.  The 
tafte  of  this  fubftance  was  little  different  from  hme.  To 
recover  the  falts  again  from  the  lime,  I  diffolved  it  in 
water,  ftrained  off  the  liquor,  and  evaporated  it.  In- 
ftead  of  the  drachm  of  fdts,  I  had  but  2  gr.  of  a  fub- 
ftanee  which  was  more  earthy  than  faline. 

"  To  3  dr.  of  quicklime,  and  as  much  potaflies,  I  add- 
ed a  mutchkin  of  water,  and  kept  it  boilinsf  for  two 
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hours  till  it  vfm  evaporated.  I  diffolved  it  again  in  Potafh, 
water,  vi^hich  being  filtered  and  evaporated,  gave  me  — -nr™" 
It  dr.  of  a  cauftic  fait,  that  liquefied  in  the  air  when 
it  had  been  but  four  minutes  from  the  fire.  It  appears, 
then,  that  the  alkaline  falts  are  deftroyed  by  lime,  and 
that  a  great  part  of  them  can  never  be  again  recovered. 
From  the  remaining  lime,  after  the  falts  were  extracted, 
I  got  ftrong  lime-water,  but  without  a  pellicle.  TluV' 
fliows,  that  a  quantity  of  alkaline  falts,  equal  to  thx 
lime,  boiled  with  it  for  two  hours,  are  not  able  to  fix  aU 
the  foluble  part  of  the  lime. 

*'  From  thefe  experiments  we  may  draw  fome  corol-i 
laries  with  regard  to  the  prefent  fubjeft.  ijf,  That 
evaporating  the  water  from  the  lime  and  falts  by  boil- 
ing, is  a  moft  unfrugal  way  of  preparing  thefe  white 
aflies.  2(IIy,  That  thefe  aflies  ought  to  be  kept  clofe 
fhut  up  in  caflcs  ;  for  if  expofed  to  the  open  air,  though 
in  a  room,  the  alternate  moifture  and  drought  muft  fix 
their  moft  ufeful  parts.  This  I  have  found  to  be  faft : 
for  the  falts  that  I  made  became  lefs  pungent  by  keep- 
ing ;  and  I  have  obferved,  that  the  furface  of  the  Muf- 
covy aflies  loft  all  pungency  by  being  expofed  to  the 
air,  while  their  internal  parts  ftill  retained  it,  ^cily,  That 
all  boiling  is  prejudicial  to  thefe  Mufcovy  aflies,  as  it 
fixes,  and  that  quickly,  their  moft  fubtile  and  probably 
their  moft  ferviceable  parts. 

"  Let  us  now  proceed  to  another  method  of  making 
thefe  white  aflies.  I  imagined,  tliat  If  the  falts  were 
diffolved  in  water,  and  the  quicklime  flacked  with  that, 
the  mafs  would  foon  dry  without  the  affi'ftance  of  fire. 
In  this  way  I  added  equal  parts  of  both ;  but  the  com- 
pofition  was  fo  ftrong,  that  it  bliftered  my  tongue  if  it 
b\it  touched  it.  When  the  fourth  part  was  alkaline 
fait,  it  bliftered  my  tongue  when  kept  to  It  a  few  fe- 
conds.  I  could  tafte  the  falts  plainly  in  the  compofi- 
tion,  when  they  made  but  the  thirty-fecond  part  of  the 
whole. 

"  I  thought,  when  compofed  with  the  eighteenth 
part  of  fait,  it  had,  when  frefli  made,  juft  the  tafte  and 
look  of  the  Mufcovy  aflies  ;  nor  could  any  perfon  have 
diftlnguiflied  them.  This  I  once  imagined  was  the  pro- 
portion ;  but  when  I  found  that  the  faline  pungency 
foon  turned  weaker  by  keeping,  and  that  this  compo- 
fition  would  not  afford  the  fame  quantity  of  falts  that 
the  Mufcovy  aflies  did,  I  faw  that  a  much  greater  quan- 
tity of  falts  was  neceffaiy.  The  proportion  appears  to 
be  'one  of  fait  to  four  of  lime,  prepared  in  this  laft  way. 
Three  drachms  of  aflies  prepared  in  this  way,  and  kept 
for  a  fortnight,  gave  me  but  15  grains  of  fait;  which 
is  but  the  half  of  what  the  Mufcovy  would  have  af- 
forded. I  find,  if  the  quicklime  is  firft  quenched,  it 
does  not  fix  the  falts  f©  much  ;  and  therefore  is  better 
and  cheaper.  One  drachm  of  potaflies  diffolved  in  a 
little  water,  and  added  to  3  drachms  of  quenched  lime, 
gave  me  44  grains  of  a  very  cauftic  fait.  I  prefer  this 
method  as  the  beft. 

"  The  manufacturers  of  this  fait  probably  pour  the 
lixive  upon  the  lime,  as  they  can  know  by  its  fpecific 
gravity  what  quantity  of  falts  Is  in  the  water,  and  fo 
fave  themfelves  the  expence  of  procuring  the  falts  in  a 
dry  form. 

"  The  manufafture  of  the  Marcoft  and  Cafliub  aflies 
remains  yet  to  be  explained.    We  have  difcovercd  that 
both  pf  them  contain  fulphur,  earth,  alkaline  falts,  and 
3  I  lime  ; 
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lime  ;  and  differ  in  nothing  but  in  tKc  Cafhub's  having 
'  more  fulphur  than  the  Marcoft  afhes.    We  fliall  there- 
fore confider  them  together. 

"  Whether  thefe  two  fpecles  of  afhes  are  of  any  ufe 
in  bleaching,  may  be,  and  has  already  been,  difputed. 
I  find  they  contain  no  other  principles,  the  fulphureous 
part  excepted,  than  the  former  afhes  combined  together. 
Why  then  fliould  we  expeft  any  other  efFefts  from  the 
lame  ingredients  in  the  Marcoft  and  Cafhub  afhes, 
than  what  we  have  from  either  of  the  pearl  and  Muf- 
eovy  afhes  mixed  together  ?  The  fulphureous  principle 
in  the  former  muft  have  veiy  bad  eflFefts  ;  as  I  find  by 
experiment,  that  it  leaves  a  yellownefs  on  cloth  that  is 
very  hard  to  be  wafhed  out.  It  is  owing  to  this  ful- 
phureous principle  that  linen,  after  it  has  been  wafhed 
with  foap,  and  is  pretty  w-ell  advanced  in  whitenefs,  is 
apt  to  be  difcoloured  by  lye  which  is  brought  to  boil : 
for,  by  boiling,  the  fulphureous  part  is  extradled  from 
thefe  afhes,  and  the  lye  becomes  of  a  deep  brown  colour. 
Daily  praftice,  then,  fliows  the  difadvantage  of  this 
fulphureous  principle.  Befides,  as  fulphur  unites  itfelf 
quickly  and  firmly  with  alkahne  falts,  it  muft  weaken 
or  altogethev  dellroy  a  great  quantity  of  thefe  in  the 
Marcoft  and  Cafhub  aflies,  and  fo  render  them  of  no 
effedl  in  bleaching.  Thefe  two  reafons  feem  to  me  fuf- 
ficlent  to  exclude  them  from  the  bleachfield  ;  efpecially 
as,  by  increafing  the  other  materials,  we  can  attain  per- 
haps more  fpeedily  the  fame  end. 

"  However,  as  cuftom  has  introduced  them  into  ge- 
neral praftice,  we  fhall  confider  how  they  are  to  be  ma- 
nufaftured.  Dr  Mitchell  has,  in  a  very  ingenious  and 
ufeful  paper,  contained  in  the  Philofophical  Tranfac- 
tions  for  the  year  1 748,  delivered  an  account  tranfmit- 
ted  to  him  by  Dr  Linnaeus  of  the  method  of  making 
potaflies  in  Sweden.  This  account  was  contained  in  an 
academical  diflertation  of  one  Lundmark  upon  this  fub- 
jeft  at  Aboe  in  Sweden.  The  fubftance  of  this  account 
is,  '  That  birch  or  alder  is  burnt  by  a  flow  fire  to  afhes, 
and  made  into  a  pafte  with  water.  This  pafte  is  plaf- 
tercd  over  a' row  of  green  pine  or  fir  togs.  Above  that 
is  laid  tranfverfely  another  row  of  the  fame  ;  and  that 
likewlfe  is  plaftered  over.  In  this,  way  they  continue 
building  and  plaflering  till  the  pile  be  of  a  confiderable 
height.  This,  pile  is  fet  on  fire  ;  and  whenever  the 
aihes  begin  to  run,  it  is  overturned,  and  the  melted  allies 
are  beat  with  flexible  flicks,  fo  that  the  aflies  incruft 
the  logs  of  wood,  and  become  as  hard  as  ftone.'  This, 
in  the  Doftor's  opinion,  is  the  method  of  making  the 
potafhes  that  come  from  Sweden,  Ruffia,  and  Dantzic  : 
and  that  there  is  ao  other  difference,  betwixt  the  afhes 
made  in  thofe  different  countries,  but  that  the  Ruffian, 
containing  more  fait,  muft  be  made,  into  a  pafte  with  a 
ftrong  lye. 

"  There  would  appear,  by  ray  experiments,  a  greater 
difference  than  this  betwixt  the  Swedifh  afhes,  if  that 
is  the  true  precefs,  and  thofe  I  have  examined.  I  had 
difcoveied  the  greateft  part  of  the  Mufcovy  aflies  to  be 
lime.  I  fufpefted  it  might  enter  into  the  compofition 
f(f  the  Marcoft  and  Cafhub  ;  and  have  accordingly  dif- 
covered  it  there.  Without  the  fame  grounds,  none 
would  ever  have  fearched  fo>  it.  Whence  then  comes 
this  lime  ?  It  muft  either  enter  into  its  compofition,  or 
arife  from  the  materials,  managed  according  as  the  pro- 
«€fs  <lire6ls. 
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"  I  have  tried  the  birch  sfhcs  made  into  a  pafte  with  Pot 
water.  I  have  tried  common  charcoal  made  into  a  ' 
pafte  with  a  third  part  of  potafhes,  and  kept  them  in  a 
ftrong  reverberatory  heat  for  fome  hours,  and  yet  no 
fuch  cauftic  fubflance  appeared,  I  have  kept  earth  and 
falts  of  kelp-afhes  fufed  together  for  24  hours  in  the- 
furnace  of  a  glafshoufe,  where  the  heat  was  juft  below 
the  degree  of  vitrification  ;  and  yet  no  remarkable  cau- 
fticity  appeared  afterwards  in  the  concreted  raafs.  But 
fuppofing  that  there  did,  will  ever  this  account  for  the 
generation  of  lime  ?  Thefe  chemifts  do  not  affert  that 
it  is  a  calcareous  caufticlty.  The  earth  of  vegetables 
kept  in  fufion  with  their  falts,  is  fo  far  from  turning 
into  a  quicklime,  that  the  mafs  takes  the  oppolite  courfe, 
and  becomes  glafs.  Bodies  that,  by  the  laws  of  nature, 
are  vitrefclble,  can  never,  fo  far  as  we  know,  become 
calcareous.  In  one  or  other  of  thefe  two  fubftances  all 
bodies  terminate  that  are  changeable  by  fire  ;  and  vege- 
tables are  of  the  former  kind.  Here  it  may  be  afked. 
Wiry  then,  fince  they  endure  fuch  a  fire,  are  they  not 
vitrified  ?  the  objeftion  would  be  juft,  did  they  contain 
nothing  elfe  but  what  was  found  in  vegetables.  But  if 
we  once  allow  that  lime  is  one  of  the  materials,  the 
difficulty  is  eafily  folved :  for  lime,  we  know,  in  pro- 
portion as  it  is  mixed,  hinders  the  vitrification  of  all 
bodies.  In  efFeft,  the  earthy  part  in  thefe  afhes  is  al- 
mofl  vitrified :  and  I  think  that  I  have  carried  the  vi- 
trification yet  farther  in  that  part  ;  but  I  never  was 
able,  with  the  utmoft  heat  of  a  reverberatory  furnace, 
continued  for  fix  hours,  to  produce  any  thing  like  a 
thorough  vitrification  In  thefe  afhes.  The  heat  of  the 
fire  ufed  in  the  procefs  would  feem  to  be  very  great; 
and  muft,  if  It  were  not  very  difficult,  reduce  thtm 
to  glafs.  The  invitrefcible  nature  of  thefe  falts,  fo  far 
from  being  an  objeftlon,  becomes  a  ftrong  proof  of  my 
opinion. 

"  Thefe  falts-  have  a  remarkable  pungency.  This 
we  have  already  feen  is  the  natural  effeft  of  quicklime 
on  falts. 

"  Thefe  falts  are  found  to  fee  the  fitteft  for  making 
foap,  and  to  incoiporate  fooneft  and  beft  with  oils* 
Salts,  we  know,  of  themfelves  do  not  readily  unite  with 
oil  ;  but  when  once  mixed  with  quicklime,  they  have  a 
greater  tendency  to  unlon^ 

"Again,  I  find  that  thefe  afhes  arc  more  eafily  flux- 
ed than  clxarcoal  made  into  a  pafte  with  the  third  part 
fait ;,  which  is  much  more  than  the  aflies  contain.  Now,, 
it  Is  obferved  that  quicklime  increafes  the  fluxing  power 
of  alkaline  falts;  for  the  common  cauftic  made  of  quick?.  • 
lime  and  alkaline  falts  is  fooner  fufed  than  the  latter 
alone. 

"  From  thefe  reafons,  and  the  experiments  that  dlf- 
cover  lime  in  thefe  aflies,  I  am  led  to  think,  that  It  is 
not  generated  by  the  procefs,  but  mixed  with  the  afhes 
when  they  are  made  into  a  pafte.  The  following  ex- 
periment is  a  convincing  proof  of  what  I  have  been  en- 
deavouring to  make  out. 

"  I  boiled  fome  peafe-ftraw  in  a  ftrong  lye  of  pearl-^ 
aflies  burnt  into  a  black  coal,  and  made  It  into  a  pafts 
with  water.  Another  quantity  of  ftraw  was  boiled  in 
a  lye  made  of  one  part  of  quicklime  and  four  parts  of 
pearl  falts,  the  lye  being  poured  off  turbid  from  the 
lime.  This  ftraw  was  likewlfe  burnt  when  dry,  and 
made  into  a  pafte. ,  Thefe  two  fubftances  were  put  in- 
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to  feparate  cruclbfes,  and  fluxed  in  a  reyerbcratory  fur- 
nace. The  latter  appeared  to  refemble  the  Marcoft 
and  Cafliub  .aflies  more  than  the  fonner,  which  feemed 
to  want  their  pungency." 

Though  the  only  method  of  preparing  the  alkaline 
fait  originally  is  by  the  combuftion  of  vegetables,  yet 
there  are  fome  neutral  falts  from  which  if  it  were  pof- 
fible  to  expel  the  acid,  we  fhould  have  it  in  our  power 
to  procure  the  fineft  pearl-afhes  in  vaft  quantity.  Thefe 
ai'e  vitriolated  tartar,  nitre,  but  efpecially  fea-falt,  on 
account  of  the  inexhauilible  quantities  of  it  to  be  met 
■with  in  the  waters  of  the  ocean.  Unhappily,  however, 
there  are  fome  objeftions  to  every  one  of  thofe.  The 
vitriolated  tartar,  or  any  other  fait  in  which  the  vi- 
triolic acid  enters,  cannot  be  decompofed  without  con- 
verting the  acid  into  fulphur  by  charcoal-dufl: ;  in  which 
■cafe  it  is  as  difficult  to  get  free  of  the  fulphur  as  of 
the  acid  ;  and  if  we  attempt  it  by  freqvient  folutions 
in  water,  we  deftroy  the  phlogifton  of  the  fulphur, 
and  have  only  vitriolated  tartar  again  inftcad  of  alkali. 
See  Chemistry,      716,  &c. 

With  refpeft  to  nitre,  though  its  acid  may  be  ex- 
pelled by  fire,  yet  it  is  too  high-priced,  and  too  much 
ufed  in  other  manufaftures,  to  be  thought  of  for  this 
pui-pofe.  A  potaih  manufafture  from  fea-falt  has  in- 
deed been  lately  erefted  in  England.  The  principle  on 
which  this  was  eftablifhed  is,  that  the  acid  of  fea-falt 
may  be  extraftcd  by  means  of  lime  ;  and  accordingly 
we  find  that  the  faline  efflorefcence,  which  frequent- 
ly appears  on  walls,  confitts  chiefly  of  the  mai-ine  al- 
kali deprived  of  its  acid.  But  this,  though  dehvered  on 
the  credit  of  a  very  eminent  chemift,  we  can  affirm 
from  our  owh  obfervation  to  be  a  miftake.  Of  the 
many  cafes  in  which  we  have  examined  this  effloref- 
cence, only  one  was  found  to  be  alkaline  ;  the  others 
uniformly  appeared  to  be  true  Glauber's  fait  compo- 
fed  of  the  vitriolic  acid  and  foffil  alkali.  Neither  did 
this  appear  to  be  formed  by  any  decompofition  of  fait 
originally  in  the  plafliei-,  but  to  be  a  real  generation  of 
both  acid  and  alkali  where  none  of  them  exifted  before. 
See  Efflorescence. 

POTATO,  in  botany.  See  Solanum. 
Potatoes,  it  is  generally  thought,  came  originally  from 
North  America,  where  they  were  not  reckoned  good 
duced  for  food.  They  were  fiifl;  (we  are  told)  introduced  into 
Ireland  in  the  year  1565,  and  from  thence  into  Eng- 
land by  a  veflel  wrecked  on  the  weftern  coatt,  called 
North  Meohy  in  Lancaftiire,  a  place  and  foil  even  now 
famous  for  producing  this  vegetable  in  great  perfeiftion. 
It  was  40  years  after  their  introduftion,  however,  be- 
fore they  were  much  cultivated  about  London  ;  and 
then  they  were  confidered  as  rarities,  without  any  con- 
ception of  the  utility  that  might  arife  from  bringing 
them  into  common  ufe.  At  this  time  they  were  difliin- 
guiflied  from  the  Spanifti  by  the  name  of  Virginia  po- 
tatoes, or  battatas,  which  is  the  Indian  name  of  the  Spa- 
nlfli  *  fort.  At  a  meeting  of  the  Royal  Society,  March 
1 8th,  1662-3,  a  letter  was  read  from  Mr  Buckland,  a 
Somerfet  gentleman,  recommending  the  planting  of  po- 
tatoes in  all  parts  of  the  kingdom  to  prevent  famine. 
This  was  refeiTed  to  a  committee ;  and,  in  eonfequencc 
of  their  report,  Mr  Buckland  had  tlie  thanks  of  the 
tociety,  fuch  members  as  had  lands  were  intreated  to 
plant  them,  and  Mr  Evelyn  was  defired  to  mentioa 
the  propofals  at  the  clofe  ef  his  Sylvsv 
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In  Sweden,  notwithftanding  the  indefatigable  mdii-  Po'tar*, 
ftry  of  Linnasus,  the  culture  of  potatoes  was  only  in-  ^ 
troduced  in  1764,  when  a  royal  editl  was  publifhed  to  phej^  i^^^ 
encourage  their  general  cultivaticni.   They  were  known  iutrodut- 
there,  however,  at  an  earlier  period ;  for  in  the  Memoirs  ^^on  intoi 
of  the  Royal  Academy  of  Sciences  in  Sweden,  1747,  M. '"''^'^'i^^n' 
Charles  Skytfe  propofed  to  difl;!l  brandy  from  them, 
in  order  to  fave  corn,  which  in  that  country  is  very  dear. 
He  found  by  experience,  that  an  acre  of  land  fct  with 
potatoes  will  yield  a  much  greater  quantity  of  brandy 
than  when  fown  with  barley.  ^ 

The  utlHty  of  potatoes  to  the  common  people  is  well  pj^gji-  gf^a^ 
known,  and  this  utility  has  brought  them  into  general  utility, 
ufe,  and  has  extended  them  over  every  part  of  this  king- 
dom.   To  promote  this  utility^  and  to  make  their  cul- 
tivation more  eafy,  a  variety  of  experiments  and  inqui- 
ries have  been  made.    Some  of  thefe  we  fhall  now  lay 
before  our  readers,  without  repeating,  however,  what 
has  been  faid  on  the  fame  fubjeft  in  the  article  Agricul- 
ture, n°  158  — 167.  Byrriany  people  the  Iriffi  purple  f^gj^^rks 
potato  is  thought  to  be  the  fweeteft  and  befl ;  and  of  and  txperi"«>» 
thefe  the  bright  and  middle -fized  are  direfted  to  be  fet"^eius  on 
whole,  in  February,  March,  and  April,  in  a  fine  deep 
tilth,  in  any  foil.    During  the  froft,  the  firft  fetting 
fhould  be  covered  with  litter  or  fern.    They  ffiould  be 
fet  fix  inches  deep,  and  a  yard  difl:ant  from  each  other 
every  way,  in  a  kind  of  hillocks  like  a  mole-caft; ;  and 
they  mull  be  moulded  every  month  or  fortnight,  as  high 
as  poffible.    By  July  or  Augult,  under  each  hillock 
there  will  be  nearly  a  bufliel  of  potatoes.    The  white 
kidney  potato  runs  all  into  fl:ringy  roots  in  loofe 
ground,  while  the  pink-coloured  will  do  extremely  well 
in  the  way  we  have  now  diredled ;  and  the  fmallefl:  of 
them,  though  often  given  to  hogs,  unlefs  they  be  o- 
therwife  improper  or  unhealthy,  will  be  very  good 
feed. 

The  following  experim«nts  concerning  the  culture  of 
potatoes  are  related  in  the  Georgical  Efiays. 

"  By  all  the  exf>erlments  that  have  been  made,  the  of  the 
Howard  or  large  Bedfordfhire  potato  is  found  to  pro-  Howani 
duce  the  largefl;  crop.  On  that  account  they  are  potato, 
chiefly  ufed  in  feeding  of  cattle.  In  two  beds,  four  feet 
wide,  and  200  feet  long,  I  planted  iti  a  common  field 
a  fufficient  number  of  fets  of  this  kind  of  potato, 
and  managed  them  by  a  horfc-hoe.  I'he  produce 
was  64  bufhels,  each  bufhel  up-heaped,  weighing 
about  70  lb.  My  cattle  tat  them  boiled  with  as  much 
eagernefs  as  the  beft  forts,  and  came  on  as  well  with 
them.  I  have  built  a  boiling-houfe,  &c.  on  Mr 
Young's  plan,  and  during  this  whole  winter  navt  boiled 
potatoes  for  my  cattle.  For  the  fattening  oneS;  J  mix 
ground  oats  with  them ;  and  for  the  milk-cows,  malt- 
duft  ;  and  dare  venture  to  affirm,  that  they  are  much 
more  profitable  tlian  either  turnips  or  cabbages.  Once, 
when  my  potatoes  grew  low,  I  defifted  giving  them  to 
the  milking-cows.  Immediately,  though  fed  with  the 
laefl;  hay,  they  fell  off  amazingly  in  their  milk,  i  tlieic- 
fore  began  again;  and  in  a  week's  time  they  gave  better 
than  one-thii-d  more  butter.  I  own  this  accidental 
difcovery  gave  me  much  fati8fa<£lion,  iis  it  confirmt-d 
my  opinion,  that  potatoes  boiled  are  an  excclitiiL  wiu- 
ter  f(wd  for  cattle.  Their  culture  is  not  fo  difficulty 
at  kail  not  fo  precarious,  as  cither  turaips  or  cab- 
bages. Their  value  is  fupeiior,  and  there  is  no  rifl<  of 
their  giving  a  difiigreeable  tafte'  either  to  -butter  or 

3  I  2.  «Uik. 


Pofatn, 


Of  the  in. 
Ctcafe  of 
potatoes. 


POT  C   436   ]  P 

milk.  Add  to  tins  tlie  vaft  increnfe  of  the  Howard  po-    fizeable  for  oomm«n  ufe. 
tato,  and  its  equality  witli  the  bell  forts  when  ufed 
for  cattle. 

"  My  gardener  cnt  a  large  potato  into  nine  pieces, 
which  he  planted  with  dung,  in  a  drill,  in  the  garden. 
By  earthing  up  and  laying  the  Oioots,  he  produced  575 
(a)  fizeable  potatoes,  which  weighed  eight  ftone  eight 
pound.  Another  of  my  fervants  produced,  in  the 
field,  feven  ftone  of  good  potatoes  from  the  fame  number 
of  fets.  Though  this  experiment  cannot  always  be  ex- 
ecuted in  its  full  force  in  an  extenfive  fcale,  it  ought, 
notwithftanding,  to  be  imitated  as  nearly  as  circum- 
Itances  wiU  allow.  It  fhows,  in  the  moft  diilinguidiing 
manner,  the  ufe  of  clean  and  careful  hufbandry. 

"  On  the  14th  of  April,  I  cut  a  large  white  po- 
tato into  1 7  fets,  which  were  planted  in  as  many  hil- 
locks, at  the  diftance  of  four  feet.  In  the  courfe  of 
growing,  the  plants  were  earthed  up,  and  on  the  14th 
of  Oclober  the  crop  was  taken  up  :  The  produce,  i  o 
pecks  of  fizeable  potatoes.  At  the  time  that  this 
experiment  was  made,  I  had  feveral  hillocks,  in  which 
I  put  three  and  four  fets  of  the  fame  kind  of  potato. 
But,  upon  the  moft  careful  examination,  I  could  not 
obferve  that  thefe  hillocks  produced  a  greater  crop 
than  the  others  planted  with  a  fmgle  fet.  Hence  it  is 
obvious,  that  the  potato  fpreads  its  roots  moft  kindly 
when  leaft  crowded." 

Whilft  fpeaking  of  the  increafe  of  potatoes,  we  can- 
not help  taking  notice  of  a  memoir  by  John  Howard, 
Efq;  of  Cardington,  in  Bedfordfhirc,  on  a  new  kind  of 
potato  remarkable  for  its  prolificacy.  "  In  the  year 
1765  (fays  he)  being  at  Clifton,  near  Briftol,  I  was  in- 
formed a  perfon  had  brought  from  America  a  new  fort 
of  potato,  and  with  fome  trouble  I  procured  half  a  do- 
zen roots  of  it,  as  the  greateft  part  of  thofe  brought 
ever  were  already  planted.  That  autumn  I  planted 
three  of  them,  and  in  the  following  fpring  the  other 
three,  in  my  garden  at  Cardington  in  Bedfordfhire  ; 
letting  them  in  hillocks  about  fix.  feet  af under.  The 
•ftrength  of  the  ftems,  and  largenefs  of  the  bloffom  and 
apples,  gave  the  pleaiing  profpcdl  of  great  increafe: 
and  accordingly,  when  I  took  them  up  in  the  autumn 
1 766,  I  found  they  had  increafed  far  beyond  any  of  the 
common  lort,  which  for  fome  years  I  had  encouraged 
our  cottagers  to  cultivate.  The  produce  from  each  cut- 
ting was  in  weight  from  26  to  27  pounds  and  a  half.  I 
fent  for  two  of  the  Bedford  gardeners,  who  ferve  the 
market,,  to  fee  them  taken  up,  and  they  were  furprifed 
?.t  the  great  increafe.  I  gave  fome  of  them  to  thefe  garden- 
ers, and  others  to  aimoft  all  our  own  cottagers.  The  in- 
creafe continued  to  appear  the  fame  in  the  fucceeding 
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The  vegetation  was  not  fe 
luxuriant  as  in  thofe  I  before  plant(?d  in  hillocks ;  but  -""^ 
the  increafe  of  thefe  was,  allowing  the  cuttings  to  weigh 
one  ounce,  full  400-fold.  Having  laft  year  upwards 
of  a  waggon-load  of  thefe  potatoes,  I  with  pleafure  or- 
dered it  to  be  made  publicly  known,  that  every  per- 
fon who  chofe  to  cultivate  them  were  welcome  to  have 
a  quantity  for  planting.  In  confequence  of  this,  num- 
bers applied  in  our  own  and  the  adjacent  coumties.  In 
my  plantations,  as  well  as  thofe  of  other  perfons,  the  in- 
creafe has  been  ftill  greater  this  year  :  for  the  feafon  ha- 
ving proved  very  favourable,  I  have  had  from  fome  hil- 
locks 41  pounds  and  a  half,  allowing  for  dirt." 

We  now  continue  our  extracts  from  the'  Georgical 
Eflays. 

"  Take  a  bunch  of  the  apples  of  any  fort  of  potato,  on  ra' 
Hang  it  up  in  a  warm  room  during  the  winter,  and  inTeed^inj 
February  feparate  the  feeds  from  the  pidp,  by  wafhingpo^atoe 
the  apples  in  water,  and  prefllng  them  with  the  fingers. 
Then  dry  the  feeds  upon  paper.  In  the  month  of  A- 
pril,  fow  thefe  feeds,  in  drills,  -in  a  bed  of  earth  well 


year,  viz,  1767,  as  in  the  laft:  only,  as  many  of  the 
iiiigle  potatoes  had  been  then  found  to  weigh  four  or 
f'i  ve  pounds  each,  I  had  now  planted  moft  of  them  in  drills 
three  feet  afunder,  in  order  to  procure  a  greater  nimrber, 
and  a  lefs  fize.  Their  produce  was  now  from  22  to  30 
pounds  from  each  cutting  ;  and  the  potatoes  were  more 


dug,  and  manured  with  rotten  dung.  When  the  plants 
are  about  an  inch  high,  draw  a  little  earth  up  to  them 
with  a  hoe,  in  order  to  lengthen  their  main  roots. 
When  they  are  about  three  inches  high,  dig  them  up 
with  a  fpade,  and  feparate  them  carefully  from  each 
other,  in  order  for  planting  out  in  the  following  man- 
ner. .Prepare  a  piece  of  frefii  ground  by  trenching  it 
well.  Dig  up  the  feedling  plants  as  before  dire(?ted  ; 
and  plant  them  out  in  the  ground,  thus  prepared,  in 
fuch  a  manner  that  there  fhall  be  16  inches  between 
each  plant.  As  they  advance  in  growth,  let  them  re- 
ceive one  or  two  earthings  up,  in  order  to  lengthen 
the  main  root,  and  encourage  the  Ihoots  under  ground. 
By  this  management,  the  potatoes  will,  in  the  courfe 
of  one  feafon,  arrive  at  the  fize  of  hen's  eggs,  and 
the  haulm  will  be  as  vigorous  as  if  fets  had  been  plant- 
ed. But  what  proves  the  luxuriancy  in  the  moft  con- 
vincing  manner,  is,  that  flowers  and  apples  are  produ- 
ced. 

In  Lancafhire,  where  the  gardeners  raife  potatoes 
from  feed,  they  are  .always  two,  and  fomctimcs  three, 
years  in  bringing  them  to  full  fize.  By  the  above 
method  of  tranfplanting,  with  wide  diftances,  many  of 
the  potatoes  nearly  attain  their  full  fize  in  one  feafon. 
It  is  obfervable,  that  thefe  feedlings  produce  potatoes 
of  all  the  different  kinds  ;  and  fometimes  new  forts  are 
procured.  We  do  not  find  any  difference  whether  the 
apple  comes  from  one  kind  or  another.  It  is  not  fo 
when  we  ufe  the  fet,  which  invariably  prodr.ces  the  fame 
kind.  Potatoes,  when  propagated  irorn  fets,  after  a 
number  of  years,  are  found  to  decreafe  in  bearing  ;  for 
which  reafon  they  ftiould  be  brought  back  every  14 
years  to  their  original.  From  a  want  of  attention  to 
this  circumftance,  I  have  known  potatoes  fo  run  out,- 
that  tbey  hardly  returned  treble  feed.  The  farmer 
complains  that  his  land  is  tired  of  them  ;  but  the  true 

caufe 


(a)  Inftances  of  the  amazing  increafe  of  potatoes  are  very  numerous,  and  ai-e  aimoft  every  year  detailed  m 
the  public  papers.  In  the  Gentleman's  Magazine  for  1757,  P-  4^°'  we  are  told,  that  from  one  flice  of  a  pota- 
.to,  fet  in  the  fpring  of  the  fame  year  by  Mr  Simon  M'Hoy,  a  farmer  at  Paik  near  Tuam  in  Ireland,  there  pri>- 
«eeded  no  lefs  than  84  llalks,  which  produced  965  potatoes. 
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.  caufe  19  the  age  of  the  f<?ts.  The  mcreafc  of  potatoes 
raifed  from  feed  is  aftonifhing.  They  continue  in  vi- 
gour for  about  14  years  j  after  which  the  produce  gi-a- 
dually  dechnes. 
ifing  "  As  the  culture  of  potatoes,  and  particularly  of  the 
Ota-  early  forts  for  the  tabic,  has  of  late  become  an  objeft  of 
very  general  attention,  I  hope  the  following  account  of 
a  new  method  of  obtaining  thefe  (without  the  help  of 
hot-beds)  will  be  acceptable  to  the  pubHc. 

"  On  the  2d  of  January  1772,  I  made  a  hot-bed 
for  the  forward  fort  of  potatoes,  and  on  the  7th  put 
in  the  fets,  placing  a  glafs  and  frame  over  them,  and 
taking  every  precaution  to  defend  them  from  the  froft. 
Of  thefe  fmall  potatoes,  or  fets,  there  remained  about 
40  in  a  bafeet,  which  was  accidentally  hung  up  in  a 
warm  kitchen,  and  there  remained  unnoticed  till  about 
the  25th  of  April.  I  then  accidentally  obferved  the 
bafltet,  and  perceiving  fomething  green  on  the  edge 
of  It,  took  it  down,  and,  to  my  great  furprife,  found 
that  the  potatoes  had  fprouted  half  a  yard  in  length, 
and  that  there  were  a  great  number  of  very  fmall  po- 
tatoes formed  on  the  fibrous  roots  which  had  grown 
out.  I  took  them  into  my  garden,  and  planted  them 
in  a  rich  fandy  foil,  without  any  manure.  The  roots 
I  put  into  the  ground  three  inches  deep,  and  laid 
down  the  ftems  that  had  fprouted,  horizontally,  and 
covered  them  with  two  inches  of  foil,  but  left  the  tops 
uncovered.  Without  farther  attention  they  grew  fur- 
prllingly. 

'*  On  the  26th  of  May,  I  took  up  the  roots  plant- 
ed in  the  hot-bed  on  the  7th  of  January.  They  by 
no  means  anfwered  my  expeftations,  or  paid  for  the 
trouble  of  their  culture  :  but,  at  the  fame  time,  I  was 
aftoniihed  to  find  the  others,  which  were  put  into  the 
ground  fo  lat€,  to  have  produced  larger  potatoes  than 
the  roots  in  the  hot-bed.  I  took  up  all  the  roots,  and 
picked  off  the  large  potatoes  from  them,  which  amount- 
ed to  from  4  to  1 2  on  each  root,  and  then  fct  the  roots 
again  in  the  fame  ground.  This,  indeed,  I  have  fuc- 
cefsfuUy  praftifed  for  many  years,  fometimes  even  twice, 
and  have  had  a  third  good  crop  at  Michaelmas.  When 
this  method  is  tried,  the  roots  mull  be  watered  on  the 
evenings  of  hot  days. 

"  In  January  C775,  In  order  to  make  a  fecond  trial 
©f  this  experiment  with  a  large  quantity,  I  placed  a 
great  many  potatoes  of  the  early^  forts  on  a  thick  layer 
of  gravelly  foil,  clofe  to  each  other,  over  an  oven,  flated 
over,  but  open  to  the  fouth-weft,  and  covered  them  two 
inches  deep  with  the  fame  earth.  At  the  end  of  April 
I  took  them  up,  and  found  the  ftems  about  a  foot  long 
or  more.  For  fear  of  injuring  the  fine  and  delicate  fibres 
of  the  roots,  I  took  great  care  in  taking  them  up,  and 
planting  them  in  the  foil.  This  I  now  manured,  but  in 
all  other  refpefts  treated  them  in  the  manner  above  de- 
fcribcd,-  many  of  the  fibrous  roots  having  then  potatoes 
formed  upon  them  nearly  as  large  as  walnuts.  For  a 
week,  the  plants  came  on  furprifingly,  when,  by  one 
iTiarp  night's  uncommon  froft,  they  were  nearly  de- 
ilroyed.  However,  notwithllanding  this,  frefh  ftems 
grew  up  in  a  few  days,  and  I  adlually  gathered  from 
.  them,  on  the  3d  of  June  following,  finer  potatoes  than 
were  fold  at  that  time,  at  Manchefter,  from  1  s.  to 
IS.  6  d.  per  pound,  being  the  produce  of  hot-beds. 
Aftsj-  taking  off  the  larger  jpotatoes,  I  again  planted 
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the  roots  for  a  fecond  crop,  and  In  September  obtained  Potatw.  ^ 
a  very  large  produce..  I  weighed  the  increafe  of  many       *  ' 
fcparate  roots,  which  amounted  from  four  pound  eight 
ounces  to  14  pound  12  ounces,  the  potatoes  being  the 
largeft  of  the  forward  kinds  I  ever  faw.  ^ 

*'  Make  a  compoft  of  earth,  fand,  and  coal-afhes.  With  0;i  raifipg 
this  mixture  fill  a  tub  about  1 6  Inches  deep.  Plant  this 
artificial  foil  with  fome  fets  of  the  early  round  pota-^*"^*^*"* 
to,  and  place  the  tub  In  a  ftable  oppofite  to  a  window, 
talcing  care  to  water  the  earth  now  and  then.  In  all 
feafous  the  fets  will  fprout,  and  give  a  tolerable  Increafe 
of  potatoes.  Laft  November  I  planted  fome  fets  in 
the  above  manner ;  and  in  February  following  I  took 
up  a  confiderable  number  of  young  potatoes,  clean  flcin- 
ned  and  well  flavoured.  jg. 

"  On  the  1 8th  ©f  May  1772,  finding,  fome  beds  I  On  tranf. 
had  fown  very  early  with  onions,  to  be  a  miffing  crop,  plantinnr 
I  was  Induced  to  make  the  following  experiment.  The  t"^tato  ^Opss- 
year  before, '  I  had  fet  fome  potatoes  In  another  part  of 
my  garden  In  the  common  way  ;  and  as  it  is  impoffible 
but  fome  will  remain  In  the  ground  all  winter,  fo  I  found 
a  number  of  fprouts  about  three  inches  high,  which'  I 
nipped  off  clofe  to  the  ground,  and  tranfplanted  them 
Into  the  onion-beds,  without  any  further  preparation, 
about  a  foot  and  a  half  afunder,  In  the  fame  manner 
that  cabbages  and  cauliflowers  are  plantedi  As  the 
feafon  became  Immediately  very  dry,  I  was  obHged  to 
gi-ve  my  plants  a  little  water  for  four  or  five  fucceffive 
nights ;  after  which  they  began  to  flourifh,  and  had 
the  appearance  of  a  promifing  crop  during  all  the  f um- 
mer.  At  the  ufual  time,  in  Odlober,  I  ordered  them 
to  be  taken  up;  and  for  fize,  quantity,  and  quality, 
they  exceeded  all  I  ever  had  in  the  common  way.  Had 
the  ground  been  frefti,  properly  manured  and  prepared, 
and  the  plants  put  down  at  a  proper  diftance  from  eacK 
other,  I  am  of  opinion  that  the  fuccefs  would  have  been 
ttill  greater.  j  j 

"  From  an  accurate  experiment  made  laft  year,  I  ©n  feedln^^ 
dare  venture  to'recommend  baked  potatoes  as  an  excel- l^f>gs 
lent  food  for  hogs.    The  pork  produced  by  this  foodj-^^^^'^  l"^^** 
was-  equal  to  that  from  barley  and  beans:  but  at  prefent 
I  cannot  exaftly  afcertain  the  comparative  experliiient 
with  regard  to  expence;  however,  I  am  cf  opinion,  that 
roafted  potatoes,  confidering  the  improvement  of  the 
hogs,  is  as  cheap  a  food.  If  not  cheaper,  than  can  be 
given  them.    I  roafted  my  potatoes  upon  a  kiln,  fimilar 
to  what  is  ufed  by  oatmeal  Ihellers  for  diying  their  oats.- 
1  he  difference  In  expence  between  lioiling  and  roafting 
the  potatoes  Is  prodigious,  both  with  regard  to  the  la- 
bour and  fuel.    A  kiln  that  will  coft  3  1.  will  roaft 
potatoes  fufficlent  for  the  maintenance  of  more  than 
20  hogs ;  and  one  man  will  beftow  all  the  neceffary 
attendance  upon  them,  and  do  other  work  befides* 
The  action  of  the  fire,  by  diffipating  the  crude  juices 
that  are  contained  in  raw  potatoes^  reduces  them  intcj 
a  ftate  highly  wholefome  and  nutritious.     Boiling  does- 
this  in  part,  but  not  fo  effectually.    A  potato  roafted 
In  the  manner  above  defcribed,  partakes  much  of  the 
nature  of  a  chefnut,  and  perhaps  is  not  greatly  inferior 
to  it." 

Potatoes  are  found  to  be  ufeful  food  for  moft  other ^ 
animals.    See  Agriculture,  nO 45. 

To  thefe  experiments  we  ftiall  add  fome  Important 
obfervations  of  Dr  Anderfon  of  Cotefkld  iiear  Leith, 
I.  who- 
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■pjtato.  <\vho  hns  paid  a  very  particular  attention  to  this  as  well 
"""^^  as  other  branches  of  agriculture.  Our  readers  will  find 
Remarks  ^'^^  Doftor's  remarks  and  experiments  at  large  in  the 
,011  the  Baih  Papers^  volume  fourth.  He  firft  confiders  the  na- 
iee<h  n-ioft  tui-e  of  the  feeds  mofl  proper  to  be  planted  ;  and  from 
brpknt^d  '^"^^  experiments  he  thinks  it  appears  that  the  produce 
■  is  not  materially  affed.ed,  by  planting  for  feed,  either 
whole  potatoes  or  cuttings,  or  large  or  fmall  potatoes 
as  fuch  ;  for  it  is  only  incidentally  that  thefe  things 
can  afFedl  the  crop.  In  the  fifth  volume  of  the  Bath 
jPapcn;  Mr  Wimpey  relates  an  expeiiment,  by  which 
3t  would  appear  that  there  is  an  advantage  in  planting  cut 
■potators.  His  conclufion  is  as  follows.  "  The  meafure 
of  all  the  ground  planted,  fays  he,  was  325  poles  ;  the 
whole  produce  378  bufhels.  The  meafure  of  tlie 
ground  planted  with  cut  potatoes  was  2-65  poles  ;  the 
.  produce  312  bufhels.  The  ground  planted  v^ith  whole 
or  uncut  fcts  was  60  poles,  and  the  produce  of  the 
fame  66  bufhels.  Now,  if  48  bu^liels,  the  whole 
quantity  of  fets  ufed,  produced  378  bufhels,  then  34 
bufhels,  the  quantity  cut,  fliould  produce  267  bufliels; 
hut  they  produced  312,  which  is  41;  bufliels  more  than 
the  proportion.  Again,  if  48  bufhels  produced  378 
bufhels,  then  14  bufnels  fhould  have  produced  110  bu- 
fhels ;  but  14  bufliels  of  uncut  produced  only  66  bu- 
fhels, which  is  44  bufhels  lefs  than  the  proportion.  A  pre- 
ference of  40  per  cent,  in  favour  of  cut  potatoes,  in  com- 
parifon  with  whole  fets,"  Mr  Wimpey  corroborates  the 
iaft  in  the  fixth  volume  of  the  fame  work,  and  informs  us, 
moreover,  that  he  ufed  to  fupply  many  of  his  neighbours 
with  potatoes  for  planting  ;  fome  of  whom  defired  to 
have  them  all  fmall,  as  they  had  found  them  equally  pro- 
duft ive  with  the  larger,  and  faved  much  trouble  in  cut- 
ting. "  Others  (continues  he)  preferred  the  largeft,  who 
carried  their  economy  much  further:  they,  it  feems,  ufed 
to  pare  them,  eat  the  flefliy  part,  and  plant  the  rinds 
only.  Upon  inquiry,  I  found  it  was  not  an  unufual 
praftice  among  the  cottagers;  and  I  have  been  credibly 
informed  they  get  as  large  crops  and  as  good  potatoes 
in  that  method  of  planting  as  in  any  other  whatever. 
If  this  be  a  fa£t,  it  feems  to  appear  that  the  flefhy  part 
of  the  bulb  is  of  no  ufe  in  Supplying  nourlfhment  to 
the  young  fruit  after  the  fibrous  roots  have  put  forth 
ilnd  laid  hold  of  the  ground.  Terhaps  an  experiment 
of  this  fort  may  te  thought  worth  making."  The  weight 
of  the  crop,  however,  Dr  Anderfon  afferts  (and  Mr 
Wimpey  agrees  with  him,  fee  Bath  Papers,  vol.  v.  p. 
34.),  is  always  In  fome  meafure  influenced  by  the  weight 
-of  the  feeds  planted;  but  the  weight  of  produce  is  not 
augmented  in  the  fame  proportion  with  the  weight  of  the 
feed  planted  ;  the  fmallefl  feed  yielding  the  greatefl  re- 
turns in  proportion  to  the  feed,  but  the  fmalleft  in 
proportion  to  the  extent  of  ground.  It  is  in  no  cafe  pro- 
ii table, however,  the  Doftor  thinks  to  plantfmall  potatoes 
{  b),  or  fmall  cuttings,  unkfs  wheie  it  is  meant  to  increafe 
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as  fafl  as  pofTibk*  a  favouritG  kind;  in  which  cafe  it  mar  be 
fometimes  ehgible  to  plant  pieces  very  fmall,  as  in  that 
way  the  kind  will  he  moil  quickly  muklpiicd.  We  may  al- 
fo  remark  here,thatfuch  as  wlfhfor  a  large  increafe  fhould 
never  plant  the  worft  of  thecrop ;  it  is,  we  knovV, extreme- 
ly common,  and  may  indeed  be  an  Immedi^vte  faving;  but 
it  is  unqueftlonably  a  lofs  upon  the  whole;  and  perhaps 
it  is  one  caufe  of  the  curl  difea/e,  which  is  the  fure  in- 
dication of  a  poor  dwindling  crop,  and  of  which  we 
lliall  fpeak  more  at  large  immediately. 

Our  author  further  remarks,  that  there  feems  to  be 
no  reafon  to  fufpe6t  that  eyes  taken  from  any  particu- 
lar part  of  the  bulb  are  poffefTed  of  a  degree  of  prolifi- 
cacy greater  than  thofe  taken  from  any  other  part  of 
it,  independent  of  the  fize  of  the  flefhy  part  that  ad- 
heres to  the  eye.  It  is  however  highly  probable  that 
a  difference  in  the  crop,  either  with  refpedl;  to  the  num. 
ber  and  fize,  or  general  weight  of  the  whole,  would 
refult  from  planting  large  cuttings  of  equal  weight,  taken 
from  the  big  end  of  large  potatoes,  or  from  the  point, 
as  many  eyes  would  be  in  the  laft  in  comparift)n  of  the 
firfl.  ^  This  is  therefore  one  of  the  many  preparatory 
experiments  that  require  to  be  made.  It  is  poflible  too 
thnt  even  the  apples  may  be  an  objedl  of  value,  and 
may  indicate  a  thriving  crop  or  otherwife  ;  but  of  this 
there  is  no  certainty,  as  no  fpeclfic  experiments  have 
yet  been  made  on  this  fubjeft. 

With  refpeft  to  the  effedts  of  cuttiftg  the  flems  of  'u- 
potatoes  while  growing,  the  Doftor  feems  to  be  doubt- [^^^  ^  j 
ful.   The  Items  of  potatoes,  if  cut  while  groviang,  and  whil^e* 
ufed  green,  are  found  to  be  a  wholefome  food  for  cattle  growic 
and  horfes.    But  though  fome  farmers  maintain  that 
the  produce  in  potatoes  is  not  leffened  by  having  the 
ftems  cut  off  while  they  are  in  a  flate  of  vigorous  ve- 
getation ;  others  as  pofitlvely  infift  that  tlie  crop  is  ef- 
fentially  injured  by  that  operation.    It  is  proper  that 
this  point  fhould  be  afcertained.    Probably  the  crop  is 
hurt  if  the  flems  are  cut  over  before  they  have  attained 
a  certain  point  of  maturity,  though  it  is  poffible  they 
may  be  afterwards  cut  without  doing  any  effential  in- 
jury to  it. 

We  have  already  mentioned  that  an  experiment  was  On  en, 
made  a  good  while  ago  in  Sweden,  to  extrad  ardent  fpi-ing  ard 
rits  from  potatoes.  Other  experiments  have  been  made  ^V'^"^^ ' 
in  this  country  of  a  later  date,  but  with  little  effeft.  1^°'^^*'^ 
This,  however,  appears  to  have  proceeded  either  from 
ignorance  or  a  want  of  proper  attention  to  the  fermen- 
tation and  after- diftillation;  as  appears  from  Dr  Ander- 
foB's  experiment,  which  fucceeded  extremely  well  by 
attending  to  thefe  procefTcs.  What  he  made  he  affcrts 
to  have  been  the  finefl  and  moll  agreeable  vinous Jpirit 
he  ever  faw,  refembling  in  tafte  veiy  fine  brandy,  but 
more  mild,  and  having  a  certain  coolnefs  on  the  fto- 
mach  peculiar  to  itfelf. 

Much  may  be  done  in  bringing  potatoes  to  perfec- 
tion 
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(b)  In  oppofition  to  this,  it  is  the  opinion  of  even  praftical  men,  that  the  fmall  potatoes  are  to  be  preferred^ 
I  have  been  informed  (fays  Mr  Holllns)  by  a  native  of  Ameiica,  that  what  we  call  the  long  red  American 

potato,  grows  in  that  rich  and  newly-cleared  foil  to  a  veiy  large  fize  ;  but  that  the  potatoes  proceeding  from 

the  roots  w-ere  never  ufed  as  feed^  for  there  fpnmg  fVom  the  ftalk,  very  near  the  fVuface  of  the  ground,  fmall 
,  potatoes  as  they  called  them  ;  but,  he  faid,  they  were  about  the  fize  of  thofe  raifed  in  England,  and  thofe 

were  always  planted.    I  hope  the  Society  will  forgive  my  mentioning  this,  as  it  confirms  what  I  have  already 

iaid,  *  that  fmall  potatoes  are  btil  for  feed."    Lmdon  Society  of  Arts ^  vol.  xi.  p.  82. 
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If.  tion  by  attending  to  their  feveral  vanetJes.  For  this 
—  purpofe  fome  particular  potato  muft  be  fixed  upon  as 
^  a  ftandard  ;  and  when  this  is  done,  the^  inquiry  muft 
.efe'.be  carried  on  by  attending,  jffr/?,  to  their  appearances 
arie-  below  ground,  as,  i .  the  general  form  and  fize  of  the 
po-  bulbs  ;  2.  their  colour  ;  3.  the  fmoothnefs  or  roughnefs 
of  the  flcin  ;  4.  the  confiftence,  that  is,  the  mealinefa 
or  vifcofity  and  tafte  of  the  bulb  j  5.  the  colour,  length, 
thicknefs,  &c.  of  the  umbilical  cord ;  6.  their  tenden- 
cy to  go  deep,  or  to  rife  near  the  fiirface ;  to  ramble 
wide,  or  to  adhere  clofe  to  the  ftem  ;  7.  the  time  when 
the  bulbs  knot  and  fet ;  marking,  not  by  the  kalendar 
only,  but  alfo  compared  with  the  advance  of  the  plant 
above  ground  ;  8.  the  time  when  they  attain  perfeil 
maturhy  with  refpeft  to  fize,  and  alfo  that  period  of 
their  growth  at  which  they  lofe  the  herbaceous,  and 
attain  the  farinateous,  tafte  ;  9.  their  general  prolifi- 
cacy ;  10.  how  long  they  may  be  kept,  at  what  feafon 
they  are  in  greateft  perfection  for  eating,  &c.  We 
muft  next  attend  to  the  particulars  obfervablc  above- 
ground  ;  as,  I .  the  general  height,  colour,  and  form 
of  the  ftem  2.  their  tendency  to  pufh  out  many  or  few 
ftems  from  a  root ;  3.  whether  they  carry  bloffom  or 
not ;  4.  the  form,  dimenfions,  and  colour  of  the  leaves; 
5.  the  form,  colour,  and  general  habitude  of  the  blof- 
^m  where  there  is  any  ;  6.  the  time  at  which  the  blof- 
fom appears;  7.  the  tendency  they  have  to  produce 
few  or  many  apples;  8.  the  tendency  they  have  to  pro- 
duce thofe  excrefcences  on  the  ftalks  that  referable  po- 
tatoes below  ground,  which  may  be  called  air  potatoes  ; 
-9.  the  comparative  hardnefs  or  tenderuefs  of  tlie  leaves, 
in  refpeft  of  froft  or  other  variations  of  weather  that  af- 
feft  them.  And,  lajlh,  we  muft  attend  to  the  particulars 
that  concern  the  whole  plant;  as,  I.  the  foil  which 
feems  beft  to  fuit  each  kind  ;  2.  the  mode  of  culture 
that  beft  agrees  with  them  ;  3.  the  accidents  which  are 
moft  liable  to  affedl  them  ;  and  in  general  every  parti- 
cular  that  could  indicate  any  difference  between  one 
kind  and  another. 

Our  author  next  confiders  the  circumftances  of  raifing 
fi'ng  feedling  potatoes.  His  mode  of  raifing  them  wasfimilar  to 
|>K  P«-  that  recommended  in  the  Gt-org'ical  EJfays  quoted  above ; 
but  he  d!ff"ers  with  refpeft  to  the  utility  or  fuccefs  of 
that  mode.  It  has  been  alleged,  he  fays,  that  potatoes, 
which  have  been  long  propagated  by  means  of  bulbs, 
lofe  in  time  their  generative  quahty,  fo  as  to  become 
much  lefs  prolific  than  at  firft  ;  and  it  is  afferted  that 
thofe  bulbs  which  have  been  lately  obtained  from  feeds 
are  much  more  proHfic,  and  confequently  much  more 

(profitable  for  being  employed  as  plants  than  others  : 
but  this  opinion  appears  to  have  been  adopted  with- 
out fufficient  examination  :  for  there  appears  not  the 
fmalleft  indication  of  fuperior  prolificacy  in  thofe  raifed 
from  feeds,  but  rather  the  reverfe.  That  potatoes 
do  not  degenerate  in  point  of  prolificacy  in  confe- 
quenee  of  being  long  propagated  in  the  ufaal  way, 
fcems  to  be  confirmed  by  the  general  experience  of  all 
Europe.  It  is  now  about  a  hundred  years  fince  the* 
potato  was  pretty  generally  cultivated  in  Ireland,  and 
It  has  been  very  univerfally  cultivated  in  Britain  for 


50  y?ars  paft;  and  all  that  have  been  reared  in  it  fince  Potats; 
their  firft  introduftion  two  hundred  years  ago,  a  very  — 
few  of  late  only  excepted,  have  been  propagated  from 
bulbs  only ;  fo  that  if  they  had  declined  in  point  of 
prolificacy,  the  degeneracy  fhould  in  this  time  have 
been  very  apparent.    Nothing  of  that  kind  however 
was  ever  remarked,  nor  any  infinuation  of  that  fort 
thrown  out,  till  the  difcoveiy  of  rearing  potatoes 
from  feed,  was  made,  when  it  was  for  the  firft  time 
heard  of.    There  are  many  perfons  now  living  who 
have  been  in  the  conftant  practice  of  rearing  potatoes  for 
30  or  40  years  ;  and  notwithftanding  the  general  ten- 
dency that  mankind  have  to  difpraife  the  prefent,  when 
compared  to  paft  times,  yet  none  of  them  have  given 
the  fmalleft  hint  of  degeneracy  in  this  refpeA.  And 
perhaps  it  will  be  found  that  this  is  merely  a  groundlefs 
notion,  that  has  originated  from  tht;  partial  fondnefs  of 
thofe  who  firft  propagated  this  plant  from  feed,  in  fa- 
vour of  their  new  difcovery.    It  has  been  further  faid,, 
that  by  raifing  potatoes  from  feed,   many  new  and 
valuable  kinds  maybe  obtained;  and  it  is  alfo  afferted  in 
the  Georglcal  FJfjys.  Indeed  an  opinion  of  obtaining  new 
varieties  of  plants  by  propagating  them  from  feed  unl--- 
verfally  prevails  among  naturalifts.  But  Dr  Anderfon,  In' 
his  firft  paper,  doubts  whether  this  be  faft,  and  whether,, 
when  any  of  thcfe  occur,  they  have  not  been  the  effeft  of' 
accidental  pofition  or  oth^r  caufes.    We  may  certainly 
( fays  lie )  alfert  on  the  whole,  that  if  the  praftiee  of  rear- 
ing potatoes  from  feeds  fhall  ever  be  produftive  of  any 
advantages  to  fociety,  they  have  not  yet  been  difcovered,- 
Since  he  wrote  that  treatife  which  appears  in  the  Bath- 
Papers,  vol.  iv.  (and  of  which  we  are  now  giving  a 
fhort  account),  however,  he  has  had  occafion  to  alter  ills- 
opinion,  which  he  does  with  great  candour  in  vol.  v. 
The  experiment  which  induced  him  to  alter  his  opi- 
nion, and  which  appears  to  be  decifive,  was  made  with 
the  feed  of  a  potato  procured  from  Ireland  of  a  very 
peculiar  kind.    Its  colour  was  a  dirty  dark  purple,  its 
fliape  a  round  irregular  bulb,  and  its  ftem  tall  and  up-- 
right.     The  feeds  procured  from  this  potato  were 
fown  by  themfelves,  and  the  feedlings  when  of  a  proper 
fize  were  tranfplanted.    From  the  appearance  of  the 
ftems  he  foon  difcovered  tliat  they  were  not  all  of  one 
fort,  and  on  taking  them  up  the  variety  was  almoft  in- 
finite ;  and  fuch  as  could  not  be  accounted  for  on  the 
principles  of  a  mongrel  adulteration.  The  diverfities  re- 
fpefted  colour,  ftiape,  -&c.  fome  of  which  he  enumerates. - 
See  Bath  Papers,  vol.  v.  p.  127.  ;  fee  alfop,-35.  where 
Mr  Wimpey  controverts- the  Doftor's- former  opinion.  iy 
Refpefting  the  caufes  and  prevention  of  the  cur  led  On  the' 
difeafe  in  potatoes  there  has  been  a  great  variety  of  opi-^"'"'^'^ 
nions,  which  we  have  detailed  at  fome  length  under^^'^* 
the  article  Agriculture,  p.  267  to  270.    Dr  An- 
derfon confefi'es  that  he  can  fay  but  Yit\\t  pojttive  as  to 
the  caufe  of  this  diforder,  but  he  thinks  a  good  deal  ' 
may  be  faid  oji  the  negative  fide  of  the  queftion.  It 
was  little  known  till  lately  (c),  and  in  the  northern • 
parts  of  this  illand  it  was  abfolutely  unknown  but  a  very 
few  years  ago  ;  and  even  now  in  the  more  remote  cor- 
ners it  is  ftiJl  lefs  frequent  than  in  the  more  fouthern'^ 

and 


(  c)  In  the  eighth  volume  of  the  Tranfaftlons  of  the  London  Society  for  Encouragement  of  Arts,  8<.c, 
-jr.  43.  we  are  told  that  the  curl  firft  appeared  in  1764,.  in  the. very  diftrid  ia.  Luncaihii-e  where  they  i^ere  iirft 
Gultivated, . 
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Potato,  and  more  commercial  diftrids  of  the  Ifland.  Tt  has 
V  11  fuppofed  that  nature,  fated  as  it  were  by  having 

long  produced  this  plant  in  a  climate  not  deemed  con- 
genial to  it,  had  become  fo  far  exhaufted  as  to  occafion 
this  difeafe.  But  in  this  cafe,  the  more  northern  parts, 
where  the  climate  is  moft  unfavourable,  fhould  have 
been  fooneft  affected.  It  has  been  alfo  thought  that 
potatoes,  whofe  bulbs  are  froft-bitten  before  they  are 
houfed,  occafion  this  difeafe  in  the  plants  they  pro' 
duce.  But  the  fa£t  is,  that  they  are  leafl:  hable  to  the 
difeafe  in  thofe  diftrifts  where  they  are  moft  expofed 
to  froft.  A  potato  can  never  indeed  be  benefited  by 
froft  ;  but  it  is  not  at  all  probable  that  the  being  .touch- 
ed by  it  occafions  the  curl.  The  taking  up  potatoes 
before  they  arrive  at  maturity,  has  been  thought  to  oc- 
cafion the  difeafe  ;  but  in  places  where  they  muft  be 
taken  up  fo,  the  difeafe  is  fcarcely  known.  It  has  alfo 
been  thought  that  potatoes  obtained  from  feed  are  en- 
tirely free  from  it.  But  Dr  Anderfon  gives  a  proof 
of  the  contrary  ;  for  one  half  of  the  plants  of  a  large 
field  planted  from  potatoes  the  third  year  from  the  feed 
were  curled ;  while  another  field  adjoining  raifed  frora 
potatoes  that  never  were,  that  he  knows,  produced  from 
feed  in  this  countiy,  had  fcarcely  one  cm-led  plant  in 
the  whole.  The  difeafe  has  been  fuppofed  by  others 
to  arife  from  the  foil  or  feafon.  But  that  this  is  not 
the  cafe,  appears  from  the  circumftance  of  a  fingle  field 
which  Dr  Anderfon  planted  with  potatoes  of  the  very 
fame  fort,  but  obtained  from  different  perfons.  The  ridges 
were,  intermixed,  and  the  one  was  very  much  curled,  and 
the  other  perfeftly  free.  The  difeafe,  therefore,  appears 
to  arife  from  infefted  feed:  it  is  however  poffible  that  it 
jnay  be  communicated  by  juxtapofition  ;  and  if  fo,  the 
difeafe  might  be  in  a  great  meafure  if  not  entirely  avoid- 
ed, by  pulling  out  thofe  that  fhowed  the  leaft  fymptom 
pf  it,  on  their  firft  appearing  above  ground. 

In  the  Tranfadlions  of  the  London  Society  for  en- 
couragement of  arts,  &c.  we  find  a  good  d^al  about  the 
.curl  difeafe.  Many  of  the  writers  agree  in  opinion  with 
Dr  Anderfon  in  many  particulars ;  and  particularly,  that 
though  the  difeafe  may  be  prevented,  we  do  not  yet 
know  enough  of  its  nature  to  be  able  to  cure  it.  See 
their  voh  vili.  p.  18,  &c.  ix.  p.  52,  &c.  and  x.  p.  75. 
lit  this  laft  volume  we  are  told  that  the  principal  caufes 
of  the  curl  are  three  :  i .  From  their  being  forced  by 
cultivation  to  overgrow  their  power  for  vegetation  ; 
2.'  From  their  vegetative  power  being  dried  up  In  ebb 
foil  by  the  fcorching  heat  of  the  fun  ;  and,  3.  From 
their  being  expofed  too  long  after  they  are  cut  in  fets 
before  they  are  planted. 
On  the  J"oll  *^  gcn^i'^Uy  'ind  very  naturally  believed  that  a  dry 
and  feafon  ^  '^T  f^i^fon  neceflarily  produces  the  drieft  po- 

nioft  pro-  tatoes.  But  there  ia  good  reafon  to  doubt  the  truth 
per  for  po- of  the  opinion.  The  year  1775  was  the  drieft  and 
tatoes.  warmeft  feafon  that  has  been  known  in  Scotland  within 
the  memory  of  man,  yet  the  potatoes  of  that  year's 
crop  were  watery  almoft  to  a  proverb :  on  the  other 
hand,  the  potatoes  of  crop  1777,  although  it  was  a  re- 
markably rainy  feafon,  were  as  dry  and  meally  at  leaft 


as  is  common,,  and  much  more  fo  than  in  the  year 
1775.  It  defei-ves  alfo  to  be  remarked,  that  the  crop 
of  1775  ^^'^8  almoft  double  in  quantity  to  that  of  1777. 
Hence  a  dry  feafon  would  feem  to  augment  the  produce, 
though  it  does  not  for  certain  in  all  cafes  improve  the 
quality,  of  this  crop  :  nor  does  a  dry  foil  neceffarily 
infure  mcally  potatoes  ;  for  our  author  fays  he  has  often 
feen  potatoes  of  the  fame  kind,  and  of  the  fame  year's 
produce,  reared  in  two  different  places  ;  the  one  of 
them  in  a  naturally  damp  foil,  which  turned  out  to  be 
much  freer  and  more  meally  than  the  others  which 
were  reared  on  a  drier  and  fliarper  foil.  He  confeffes, 
that  he  has  alfo  often  feen  it  turn  out  in  fad,  that  po- 
tatoes raifed  in  thofe  diftrifts  where  the  foil  is  hot  and 
fandy,  are  ufually  more  free  and  tender  than  thofe  raifed 
in  countries  where  the  foil  is  cold  and  damp.  Our 
author  tries  to  account  for  thcfe  contraditfory  pheno- 
mena by  conjefturing  the  probable  caufe  of  the  watery- 
nefs  or  drynefs  of  a  crop.  He  aflcs.  Whether  in  this 
refped  the  crop  Is  anywife  affefted  by  the  degree  of 
rlpenefs  that  the  plants  employed  for  feed  may  have  at- 
tained in  the  preceding  feafon  ?  That  this  is  the  cafe 
he  thinks  highly  probable.  Potatoes  which,  on  ac- 
count of  the  richnefs  or  other  peculiarity  of  the  foil, 
continue  in  a  ftate  of  vegetation  highly  luxuriant  till 
they  are  nipped  by  froft,  oi-  checked  in  their  growth  by 
other  inclemencies  of  the  feafon,  have  much  lefs  chance 
of  being  dry  and  meally  than  others  of  the  fame  fort 
which  have  attained  their  full  growth  before  the  cold- 
nefs  or  inclemency  of  the  weather  checked  them.  But 
our  author's  queftlon  does  not  relate  to  this,  but  to  the 
effeft  thefe  unripe  potatoes,  ufed  as  feed,  would  have 
on  the  fucceeding  crop  ;  a  circumftance  which  experi- 
ence alone  can  determine.  "  But  even  if  it  fhould  be 
found  (continues  our  author)  that  the  maturity  of  the 
feeds  affected  the  quahty  of  the  potatoes,  it  would  not 
follow  invariably  that  the  feeds  produced  on  early  dry 
foils  would  be  better  than  thofe  from  later  foils  ;  becaufe 
it  might  fometimes  happen  from  local  pofition,  and 
other  accidental  circumflances,  that  the  growth  of  the 
potatoes  in  the  dry  early  foil  might  be  checked  by  frofts 
many  weeks  before  thofe  on  the  other  foil  were  affefted, 
in  confequence  of  whiqli  the  plants  in  the  cold  foil  might 
attain  to  more  perfedt  maturity  than  thofe  on  the  drier 
one.  I  mention  this  peculiarity  merely  to  ftiow  how  cau- 
tious the  farmer  ought  to  be  in  adopting  general  conclu. 
fions  without  carefully  attending  to  all  the  collateral  cir- 
cumftances  that  may  affeft  his  experiment.  I  fhall  only 
farther  add  on  this  head,  that  I  had  occafion  to  know 
well  a  dry  warm  fpot  of  ground  on  which  the  ftems  of  the 
potatoes  of  crop  1776  were  froft-bltten  at  leaft  Jix  weeks 
before  thofe  on  another  fpot  at  fome  miles  diftance  frora 
it,  where  the  foil  was  naturally  more  cold  and  damp, 
were  in  the  fmalleft  degree  affefted  by  it.  It  hkewife 
fo  happened,  that  the  potatoes  raifed  on  the  firft-men- 
tioned  fpot  in  the  year  1777  (their  own  froft-bitten  (d) 
feed  was  employed)  had  fiich  a  pecuhar  acrid  and  bit- 
terifh  tafte  as  to  be  hardly  at  all  eatable,  while  thofe  in 
the  colder  place  of  that  crop  had  nothing  of  that  uii- 

ufual 


(d)  Obferve,  the  term  frojl-litten  is  here  applied  to  the  ftems  only,  and  not  to  the  bulbs.  The  ftems  were  fo 
much  hurt  by  the  froft  as  to  turn  black  and  decay,  but  the  bulbs  were  taken  up  before  the  froft  had  been  fujSi- 
ciently  intenfe  to  hurt  them. 
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'  ufual  tafte.  Wlietlier  this  diverfity  was  occafioned  by 
the  circumftance  here  alluded  to,  I  do  not  take  it  on  me 
to  fay.  In  matters  of  fuch  nice  difquifition  as  the  pre- 
fent, many  fafts  obtained  by  very  accurate  obfervation 
are  neceffary  before  any  conclufion  can  be.  relied  on." 

Potatoes,  vi^hcn  planted  in  water,  flioot  out  a  great 
number  of  fine  white  roots  like  threads  into  the  water  ; 
but  on  none  of  them  is  tkere  to  be  found  the  leafl;  ap- 
pearance of  a  bulb ;  while  on  the  other  hand  the  pota- 
toes In  that  cafe  always  grow  on  the  top.  Potatoes  are 
found  to  be  extremely  ufeful  in  bringing  exhaufted  land 
into  heart  again.  See  Agriculture,  n'  35  and  186, 
p.  309,  col.  I.  The  bilhop  of  Killalue  in  Ireland  di- 
redls  the  ufe  of  them  for  this  purpofe  in  a  letter  in  the 
Bath  Papers^  vol.  4.  p.  232,  and  confirms  its  utility  in 
this  refpeft  by  experiments  of  his  own.  In  the  loth 
vol.  of  the  TranfaBions  of  the  London  Society  for  Encou- 
ragement-of  Arts^  &c.^p.  34,  there  is  alfo  a  mofl;  decifive 
proof  of  this  utility. 

We  have  been  induced,  from  the  extenfive  utility  of 
this  root,  to  extend  our  obfervations  on  the  fubjefh  to  a 
greater  length  than  we  fhould  otherwife  have  done. 
Such  of  our  readers  as  wifli  for  further  information, 
will  of  comfe  confult  the  books  from  which  we  have 
made  up  the  prefent  article,  as  well  as  other  books 
on  Agriculture  ;  in  which  they  will  find  the  obfer- 
vations and  experiments  which  we  have  mentioned  at 
much  greater  length  than  we  could  poflibly  give  them.  In 
the  fixth  volume  of  the  Bath  Society  Paptrs  there  is  an 
excellent  paper  on  the  culture  of  potatoes  and  feeding 
hogs  with  them  during  feven  years  by  John  Billingfiey 
Efq;  of  which  our  limits  do  not  permit  us  to  take  par- 
tlcidar  notice.  There  are  alfo  a  variety  of  other  papers  In 
the  feveral  volumes  of  that  work,  as  well  as  in  the  Tranf- 
aftions  of  the  London  Society,  which  we  have  already 
feveral  times  mentioned;  which  will  deferve  the  particular 
attention  of  fuch  a?wHh  well  to  the  poor,  or  have  a  defii-e 
ftill  farther  to  extend  the  utility  of  this  moil  valuable 
root.  We  have  already  mentioned  a  cheap  preparation 
by  means  of  potatoes  for  the  poor,  fee  Agriculture, 
n'^  161 ;  and  we  (hall  finlfh  the  prefent  article  with  a  re- 
ceipt to  make  a  potato  herrico,  which  may  be  equally  ufe- 
ful to  thofe  whofe  circumfliances  are  not  fuch  as  to  make 
them  regardlefs  of  economy.  We  take  it  from  the  Gentle- 
man's Magazine,  and  give  it  In  the  words  of  a  perfon 
who  had  tried  the  experiment. 

Scrape  the  flcin  clean  off  four  pounds  of  good  raw 
■potatoes,  then  wafh  them  clean  in  fair  water :  take  two 
pounds  of  beef,  one  of  mutton,  and  one  of  pork  ;  or 
as  you  like  befl;,  four  pounds  of  any  of  thefe  meats;  cut 
them  into  pieces  of  three  or  four  ounces  each,  feafon 
them  very  well  with  pepper  and  fait  and  a  good  onion 
chopped  very  fmall :  have  ready  a  fl;rong  wide-mouthed 
ilone-jar,  fuch  as  hares  are  ufually  jugged  in  ;  flice  thin 
a  layer  of  the  potatoes  Into  the  jar,  then  a  layer  of  the 
feafoned  meat  over  them,  and  fo  alternately  layers  of 
potatoes  and  meat;  let  your  uppertnofl;  layer  be  potatoes, 
fo  that  your  jar  be  about  three  quarters  full,  but  put 
no  water  into  your  jar;  then  clofe  or  fl:op  the  mouth  of 
it  with  a  large  well-fitted  piece  of  cork,  covering  the 
fame  with  a  ftrong  piece  of  canvas,  and  tyeing  It  down 
with  pack-thread,  fo  as  only  a  little  of  the  fteam  may 
cfcape  in  the  ftewing  ;  for  a  little  fhould  confl:antly  eva- 
porate from  the  fide  of  the  cork  to  fave  the  jar  from 
iiurfting.  Then  place  your  jar  upright  in  a  kettle  of 
Vol..  XV.  Part  IL 
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cold  water  on  the  firC)  fo  as  the  mouth  of  the  jar  may  Potat© 
be  alvvays  two  inches  above  the  water  in  the  kettle  when  il 
boiling.    The  herrico  in  the  jar  will  begin  to  boil  fome 
minutes  fooner  than  the  water  in  the  kettle,  and  that  for  '^'""'^ 
obvious  reafons.  In  about  an  hour  after  the  water  in  the 
kettle  begins  to  boil,  your  herrico  will  be  fully  flevvcd. 
Then  take  out  and  open  the  jar,  pour-out  the  herrico 
Into  a  deep  difh,  and  ferve  it  up. 

This  excellent,  wholefome,  and  economical  difh  fup- 
plies  an  agreeable  dinner  twice  a  week  to  a  family  con- 
fifting  of  three  grown  people,  and  three  children  under 
fourteen  years  of  age,  where  neither  health  nor  good  fto- 
machs  are  wanting,  thanks  to  God :  and,  in  point  of 
economy  we  muft  obferve,  that  here  is  the  whole  article 
of  butter  faved,  as  alfo  the  whole  article  of  bread,  or 
nearly  fo ;  nor  does  there  reqillre  fo  large  or  fo  continued 
a  fire,  nor  fo  much  time  or  trouble  as  Is  neceffary  for  the 
dreffing  of  many  other  diflies  that  by  no  means  deferve 
the  preference  to  this  excellent  herrico. 

We  have  alfo  (by  way  of  change)  made  it  with  pow- 
dered beef,  fometimes  with  powdered  pork,  fometlmes 
with  half  frefii  beef  or  mutton  and  half  pickled  pork* 
and  found  It  good  in  all  thefe  ways,  particularly  with 
three  pounds  of  frefli  beef  and  one  of  pickled  pork.  We 
have  left  off  fending  pies  and  flews  to  the  bakers.  We 
fometimes  (in  a  larger  kettle)  boil  a  fmall  piece  of  pow- 
dered beef  along-fide  of  the  jar,  by  continuing  the  boil- 
ing  an  hour  and  an  half  longer,  and  this  ferVes  us  to  eat 
cold  the  next  day,  with  hot  garden-fl:uff  or  a  pudding. 

PoTATo-Bread.    See  Bread  of  Potatoes. 

Spanifh  Potato.    See  Convolv^ulus,  n*  5. 

POTENT,  or  PoTENCE,  In  heraldry,  a  term  for  a 
kind  of  crofs,  whofe  ends  all  terminate  like  the  head  of 
a  crutch.  It  Is  otherwife  called  the  Jerusalem  crofs,  and 
is  reprefented  Plate  CCXXIX,  fig.  12,  12. 

POTENTIA  (power),  that  whereby  a  thing  is 
capable  either  of  ading  or  being  aded  upoa^ 

POTENTIAL,  In  the  fchools,  is  ufed  to  denote 
and  difllnguifh  a  kind  of  qualities,  which  are  fuppofed 
to  exift  In  the  body  in  potentia  only ;  by  which  they  are 
capable  in  fome  meafure  of  affeding  and  impreffing  on 
us  the  ideas  of  fuch  qualities,  though  not  adually  inhe- 
rent in  themfelves;  in  which  fenfe  Ss't  fay,  potential  heat, 
potential  cold,  &Ci 

Potential  Cautery,  in  medicine,  denotes  the  con- 
fuming,  or  reducing  to  an  efchar,  any  part  of  the  hu- 
man body  by  a  cauft:ic  alkaline  or  metallic  fait,  &c.  in- 
ftead  of  a  red-hot  iron,  which  hfl  is  called  the  aSual 
cautery. 

Potential,  in  grammar,  an  epithet  applied  to  one 
of  the  moods  of  verbs.  The  potential  is  the  fame  in 
form  with  the  fubjundive,  and  is,  according  to  Ruddi- 
man,  Implied  In  that  mood,  for  which  reafon  that  gram- 
marian rejeds  it ;  but  others  will  have  it  to  differ  from 
the  fubjundive  In  this,  that  it  always  implies  In  it  either 
pojfum,  voloy  or  debeo.  It  is  fometimes  called  the  permifive 
mood,  becaufe  it  often  Implies  a  permliTion  or  conceifion 
to  do  a  thing.    See  Grammar. 

POTENTILLA,  silver  -WEED,  iv'ild  tanfey,  or 
cinquefoil :  A  genus  of  the  peutagynia  order,  belonging 
to  the  icofandria  clafs  of  plants;  and  in  the  natural  me- 
thod ranking  under  the  35th  order,  Sentieofa.  The  ca- 
lyx Is  decemfid ;  there  are  five  petals  ;  the  feeds  round- 
ifii,  naked,  and  affixed  to  a  fmall  dry  receptacle.  The 
fpecies  are,  i.  The  fruticofa,  or  flirubby  potentilla,  com- 
3  ^  monly 
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Fotentilla,  monly  called  JJorub-cinquefoil  This  rifes  with  a  fhort 
i^otei-ium.  flirubby  ftem,  dividing  into  a  branchy  full  head,  three  or 
''"""""'f^  four  feet  high;  clofely  garnifhed  with  pinnated  leaves  of 
five  oblong,  narrow,  acute-pointed,  folioles,  pale  green 
above,  and  whitifli  underneath  ;  and  the  branches  termi- 
nated by  clufters  of  large,  fpreading,  yellow  flowers. 
This  is  a  beautiful  deciduous  flowering  flirub,  worthy  a 
place  in  every  curious  coUeftlon.  It  grows  wild  in 
Yorklhire  and  other  northern  parts  of  England,  &c.  but 
has  been  long  cultivated  in  gardens  as  an  ornamental 
Ihrub.  2.  The  reptans,  or  creeping  common  five-leaved 
potentilla,  or  five-leaved  grafs,  hath  a  thick  fibiy  root, 
flender,  trailing,  repent  ftalks,  digitated,  five-lobed,  pe- 
tiolated  leaves,  and  yellow  flowers  fingly.  3.  The  ru- 
peftris,  or  mountain  upi-ight  cinquefoil,  hath  upright 
ftalks,  eight  or  nine  inches  high ;  pinnated  five  and  three- 
lobed  alternate  leaves,  having  oval  crenated  lobes,  and 
the  ftalks  terminated  by  fmall  white  flowers.  4.  The 
refta,  or  ereft  feven-lobed  yellow  cinquefoil,  hath  erefl; 
ftalks,  feven-lobed  leaves;  having  three  lobes  fpear- 
jhaped  and  ferrated,  green  and  hairy  on  both  fides,  and 
the  ftalks  terminated  by  corymbofe  clufters  of  yellow 
flowers.  5.  The  fragaroides,  or  ftrawberry-like  trailing 
potentilla,  hath  a  fomewhat  tuberous  root,  furniflied 
with  many  long  fibres,  long  trailing  flioots,  rooting  at 
the  joints ;  pinnated,  moftly  three-lobed  leaves,  having 
oval  lobes,  with  the  extreme  lobe  the  largeft,  and  clufters 
of  fmall  white  flowers.  This  fpecies  bears  a  great  re- 
femblance  to  the  fmall  fterile  ftrawberiy  plants.  6.  The 
argentea,  filvery  upright  potentilla,  hath  upright  ftalks, 
branching  a  foot  high  ;  and  five-lobed  leaves,  having 
the  lobes  wedge -fliaped,  cut  on  the  edges,  hoary  and 
white  underneath,  and  the  branches  terminated  by  fmall 
yellow  flowers. 

All  thefe  plants  flower  in  June  and  July;  the  flowers 
arc  compofed  each  of  five  roundifli  petals,  and  about 
20  ftamina.  They  are  all  very  hardy,  and  may  be  em- 
ployed in  the  diff^erent  compartments  of  the  pleafure 
ground.  Their  propagation  is  very  eafy.  The  flirubby 
potentilla  may  be  propagated  abundantly  by  fuckers, 
layers,  and  cuttings ;  all  of  which  will  readily  grow, 
and  make  plants  in  one  year,  which  after  having  two  or 
three  years  growth  in  the  nurfeiy  will  be  fit  for  any  of 
the  flirubbery  compartments.  All  the  herbaceous  kinds 
may  be  propagated  by  parting  the  roots  in  autumn  or 
fpring,  or  by  feed  in  any  of  thofe  feafons. 

POTERIUM,  GARDEN  BURNET  :  A  geous  of  the 
polyandria  order,  belonging  to  the  monoecia  clafs  of 
plants ;  and  in  the  natural  method  ranking  under  the 
54th  order,  Mifcelionea.  The  male  calyx  is  tetraphyl- 
lous  ;  the  corolla  quadripartite  ;  and  there  are  from  30 
to  40  ftamina.  The  female  calyx  is  tetraphyllous  ;  the 
corolla  quadripartite  ;  there  are  two  piftils ;  the  berry 
is  formed  of  the  indurated  tube  of  the  coroUa.  The 
fpecies  are,  i .  The  fanguiforba,  or  common  garden  bur- 
net,  hath  fibry  perennial  roots,  crowned  by  a  large  tuft 
of  pinnated  leaves,  or  fix  or  feven  pair  of  fawed  lobes, 
terminated  by  an  odd  one  ;  upright  angular  ftalks,  di- 
viding, and  branching  a  foot  and  a  half  high,  termi- 
nated by  oblong  fpikes  of  purplifli  red  flowers.  This 
fpecies  grows  wild  in  England,  in  chalky  foils  ;  but  has 
been  long  cultivafgd  as  a  choice  falad-herb  for  winter 
and  fpring  ufe,  it  being  of  a  warm  nature  ;  the  young 
leaves  are  the  ufeful  parts.  It  is  perennial  in  root,  and 
retains  its  radical  leaves  all  the  year,  but  the  ftalks  are 


annual.     2.  The  hybridum,  hybrid  agrimony-leaved  Poterl  ;. 
Montpelier  burnet,  rifes  with  upright,  taper,  clofely  11^. 
gathered  ftalks  two  feet  high  ;  pinnated  odoriferous 
leaves  of  three  or  four  pair  of  fawed  lobes,  terminated 
by  an  odd  one  ;  and  the  ftalks  terminated  by  long  foot- 
ftalks  dividing  into  fmaller,  each  fuppofting  a  fmall 
roundifli  fpike  of  flowers.    This  fpecies  often  proves 
biennial ;  but  by  cutting  down  fome  of  the  ftalks  before 
they  flower,  it  will  caufe  it  to  multiply  at  bottom,  and 
become  abiding.    3.  Poterlum  fpinofum,  flirubby  fpi- 
nous  burnet  of  Crete,  hath  a  fhrubby  ftem  and  branch- 
es, rifing  a  yard  high,  armed  with  fpines  ;  fmall  pin- 
nated evergreen  leaves,  of  fix  or  feven  pair  of  lobes,  ter-  - 
minated  by  an  odd  one,  and  the*  branches  terminated  by 
fmaU  heads  of  greenifli  flowers. 

All  thefe  fpecies  flower  in  June  and  July,  fuc- 
ceeded  by  ripe  feeds  in  Autumn.  They  are  all  na- 
turally perennial ;  but  the  two  herbaceous  ones  are 
abiding  in  root  only  ;  the  other  in  root,  ftem,  and 
branches :  the  two  former  are  hardy,  and  the  third  re- 
quires ftielter  in  winter.  The  firft  fort  merits  culture 
in  every  kitchen-garden  for  winter  and  fpring  falads. 
Some  plants,  both  of  the  firft  and  fecond  forts,  may  be 
introduced  in  the  herbaceous  collection  in  the  pleafure- 
garden  for  variety.  The  third  fort  muft  be  kept  al- 
ways in  pots  to  have  fhelter  in  winter.  They  are  all 
eafily  propagated,  the  firft  fort  by  feed  and  by  parting 
the  roots.  The  fecond  fort  may  alfo  be  increafed  by 
feeds  and  flips  ofF  the  root,  as  for  the  former  fort.  And 
the  propagation  of  the  third  is  by  flips  or  cuttings  of 
the  branches  in  fpring  and  fummer,  planted  in  pots,  and 
placed  under  glafles,  giving  ftiade  and  water ;  or  might 
be  forwarded  more  by  plunging  them  in  a  hot-bed. 

Burnet  is  of  a  heating,  drying  nature,  cordial  and 
alexiphaimac  ;  in  fummer,  the  leaves  are  ufed  for  cool 
tankards,  to  give  the  wine  an  agreeable  flavour.  The 
powder  of  the  root  of  the  firft  fpecies  is  commended 
againft  fpitting  of  blood,  bleeding  at  the  nofe,  dyfen- 
teries,  and  difeafes  attended  with  violent  fecretions.  In 
winter  and  fpring,  the  young  tender  leaves  are  ufed  in 
falads.  For  its  ufes  as  food  for  cattle,  fee  AcRicub- 
TURF,  n*^  1  84. 

POTHOS,  in  botany ;  a  genus  of  the  polyandria 
order,  belonging  to  the  gynandria  clals  of  plants.  The 
fpatha  or  flieath  is  a  fimple  fpadix  covered ;  there  is  no 
calyx,  but  four  petals,  and  as  many  ftamina  ;  the  ber- 
ries difpermous. 

POTION,  a  liquid  medicine,  confifting  of  as  much- 
as  can  be  drunk  at  one  draught. 

POTIPHAR,  or  PuTiPHAR,  an  ofiicer  of  the 
court  of  Pharaoh  king  of  Egypt,  and  general  of  his- 
troops,  according  to  our  tranflation,  Le  Clerc,  and  the 
verfion  of  the  vulgate;  but  according  to  the  Hebrew  and. 
Septuagint,  the  chief  of  his  butchers  or  cooks.  The 
Hebrew  text,  the  Septuagint,  and  vulgate,  call  him  Eu- 
nuch. But  it  is  probable  it  in  this  place  means  only 
an  officer  of  the  king's  courtj  for  he  was  certainly 
married  and  had  children.  We  have  no  other  accounts- 
of  him  but  what  appear  in  fcripture  ;  and  that  account 
is  too  generally  known  to  require  to  be  enlarged  on  in 
this  place.    See  Genefis  xxxviii.  xxxix.  &c. 

POTOSI,  a  city  of  Peru  in  South  America,  fitua- 
ted  at  the  bottom  of  a  mountain  of  that  name,  in  which, 
is  the  richeft  filver  mine  ever  difcovered.  To  give  an 
idea  of  its  richnefs,  we  fhall  mention  its  produce  at  dif- 
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f.  9,d. 

56,861  i. 

yd. 


(iMam,  fercnt  times.    Exclufive  of  what  was  not  rcgiilered, 
i'otc.     {-jjyg  Abbe  Raynal,  and  was  fmuggled  away,  the  fifth 
part  belonging  to  the  government,  from  1545  to  1564, 
SffilS^  amounted  to  36,450,000  livres  *  per  annum.    But  this 
abundance  of  metals  foon  decreafed.    From  156410 
1585,  the  annual  fifth  part  amounted  to  no  more  than 
-32,8111.  15,187,489  hvres  fom-  fols  (J.    From  1585101624, 
it  cimounted  to  12,149,994  livres  12  fols  f.  T-Vom 
'162410  1633,  to  6,074,997  livres  fixfolsj.  From 
,  this  laft  period,  the  produce  of  thefe  mines  hath  fo  evi- 
dently decreafed,  that  in  17^3  the  fifth  part,  belong- 
ing to  the  king,  did  not  exceed  1,364,682  livres  12 
fols  II .     Situated  in  W.  Long.  67.  S»  Lat.  22.  See 
the  article  Peru,  p.  220,  col.  2. 

POTSDAM,  or  PosTDAM,  a  town  of  Germany,  in 
the  circle  of  Upper  Saxony,'  with  a  palace,  belonging 
to  the  king  of  Pruflia.  It  is  feated  in  an  illand  ten 
miles  in  circumference,  formed  by  the  rivers  Sprae  and 
Havel.  The  palace  is  very  curious,  and  finely  built 
upon  a  delightful  fpot  12  miles  weft  of  BerHn.  E. 
Long.  13.42.  N.  Lat,  52.  34.  Reifbeck  in  his  travels 
informs  us,  tliat  the  houfes  in  Potfdam  are  Hill  finer 
than  thofe  of  Berlin  ;  but  like  them  they  are  inhabited 
only  by  perfons  of  the  lower  and  middling  ranks. 

POTT  (Percival),  was  born  in  London  in  171 3.  He 
received  the  firft  rudiments  of  his  education  at  a  private 
fchool  at  Darne  in  Kent ;  and  became  an  apprentice 
to  Mr  Nourfe,  one  of  the  furgeons  of  St  Bartholo- 
mew's hofpital  ;  of  which  hofpital,  in  1 744-5,  he  was 
■elefted  an  affiftant  furgeon,  and  in  1 749  appointed  one 
of  the  principal  furgeons.  In  1 746,  he  married  th|e 
daughter  of  Robert  Cruttendep,  Efq.  His  firft  pub 
lication  is  faid  to  have  been  planned  in  1756,  durin 
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lities,  to  which  the  res  angujla  doml,  at  the  commence- 
ment, probably  acted  more  powerfully  as  an  incentive 
than  as  an  obftacle." 

POTTER  (Chriftopher),  a  learned  EngliOi  divine, 
was  born  in  1 591,  and  bred  at  Oxford.  In  1633,  he 
publiftied  his  "  Anfwer  to  a  late  Popifh  Plot,"  intitlcd 
Chanty  w'ifiaken,  which  he  wrote  by  IjSecial  order  of 
King  Charles  I.^  whofe  chaplain  he  was.  In  1634,  he 
was  promoted  to  the  deanery  of  Worcefter ;  aiid,  in 
1 640,  was  conftituted  vice-chancellor  of  the  univerfity 
of  Oxford,  in  the  execution  of  which  office  he  met  with 
fome  trouble  from  the  mem.bers  of  the  long  parliament. 
Upon  breaking  out  of  the  civil  wars,  he  fent  all  his 
plate  to  the  king,  declaring,  "  that  he  would  rather, 
like  Diogenes,  drink  in  the  hollow  of  his  hand,  than 
that  his  majcfty  fhould  want  ;"  and  he  afterwards 
fuffered  much  for  the  royal  caufe.  In  confideration  of 
this  he  was  nominated  to  the  deanery  of  Durham  in 
1 646,  but  was  prevented  from  being  inftalled  by  his 
death,  which  happened  about  two  months  after.  He 
was  a  perfon  learned  and  religious,  exemplary  in  his 
converfation,  courteous  in  his  carriage,  of  a  fweet  and 
obliging  nature,  and  of  a  comely  prefence.  He  was  re- 
markable in  his  charity  to  the  poor. 

Potter  (Dr  John),  archbifiiop  of  Canterbury,  was 
the  fon  of  a  linen-draper  at  Wakefield  In  Yorkftiire, 
where  he  was  born  about  the  year  1674.  He  ftudlcd 
at  Univerfity  college,  Oxford;  and  at  19  publiflied 
V ariantes  ledwnei  isf  not£  ad  Plutarchi  I'lWum  dc  audiendis 
poetis  ;  £3°  ad  Bafili't  magn't  orationem  adjuvenes,  quomodo 
cumfruau  legere pojfint  Gracorwn  libros,  8vo,  1693.  In 
1697,  came  out  his  edition  of  Lycophron,  in  folio 
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g    which  is  reckoned  the  beft  of  that  obfcure  writer:  foon 
Ills  confinement  in  confequence  of  a  compound  fradlure    after,  he  pubhflied  his  Antiqutties  of  Greece,  2  vols  8vo. 
of  the  leg  :  from  that  time,  his  pen  was  feldom  long    Thefe  works  eftabhfhed  his  literary  reputation,  and  en- 
iinemployed.    His "  practice  and  his  reputation  were 
now  rapidly  increafing :  in  1764,  he  was  elefted  a  fel- 
low of  the  Royal  Society  ;  and  afterward  was  compli- 
mented with  honorary  diplomas  from  the  Royal  Col- 
leges of  Surgeons  at  Edinburgh  and  in  Ireland.  In 
1787,  he  refigned  the  office  of  furgeon  to  St  Bartho- 
lomew's hofpital,  "  after  having  ferved  it  (as  he  ufed 
to  lay),  man  and  boy,  half  a  century      and  on  the  2 2d 
of  December  1788,  after  an  iUncfs  of  eight  days,  he 
expired, 

"  The  labours  of  the  greateft  part  of  his  life  (fays 
Mr  Earle,  who  publifhed  his  Chlrurglcal  works),  were 
without  relaxation  ;  an  increafing  family  required  his 
"(itmoft  exertion  :  of  late  years  he  had  a  vlUa  at  Neaf- 
den  ;  and  in  the  autumn  ufually  pafled  a  month  at 
Bath,  or  at  the  fea-fide.  Thus,  though  he  gathered, 
-as  he  exprefted  it,  fome  of  the  fruit  of  the  garden 
which  he  had  planted  as  he  went  along,  and  always 
lived  in  a  generous  and  hofpitable  manner,  at  the  fame 
time  beftowing  on  four  fons  and  four  daughters  a  libe- 
ral and  necefl'arlly  expenfive  education,  and  applying 
large  fums  to  their  eftablifhment  during  his  lifetime, 
he  left  an  ample  provifion  for  them  at  his  deceafe.  A- 
mong  his  papers  was  found,  what  he  had  often  men- 
tioned, a  fmall  box,  containing  a  few  pieces  of  money, 
being  the  whole  which  he  ever  received  from  the  wreck 
-of  his  father's  fortune.  With  this  was  depofited  an 
■exa<3;  account  of  every  individual  fee  which  a  long 
ilfe  ol  bufinefs  had  produced. —  abundant  evidence  of 
well  fpent  time,  and  tlie  Induftrlous  application  of  abi- 


gaged  him  in  a  correfpondence  with  Grsvlus  and  other 
learned  foreigners.  In  1706,  he' was  made  chaplai« 
to  the  queen  ;  in  1 715,  bifhop  of  Oxford  ;  and  In  1737, 
he  fucceeded  archbiffiop  Wake  in  the  fee  of  Canter- 
bury ;  which  high  ftatlon  he  fupported  with  much  dig- 
nity until  his  death  In  1747,  He  was  a  learned  and 
exemplary  churchman  ;  but  not  of  an  amiable  difpo- 
fition,  being  but  too  ftroHgly  tlnftured  with  the  pride 
of  office  ;  nor  is  it  to  his  credit  that  he  difinherlted  his 
eldeft  fon  for  marrying  below  his  rank  in  life.  His 
*'  Theological  works,  containing  fermons,  charges,  dif- 
courfes  on  church-government,  and  divinity  leftures," 
were  printed  at  Oxford,  in  3  vols,  8vo,  1753. 

POTTERY,  the  manufafture  of  earthen-ware,  or 
the  art  of  making  earthen  veflels.  See  DfiFT-lVaref 
STONn-lVare,  and  Porcelain,  &c. 

The  wheel  and  lathe  are  the  chief  and  almoil  the 
only  inftruments  in  pottery  :  the  firft  for  large  works, 
and  the  laft  for  fmall.  The  potter's  wheel  confifts  prin- 
cipally in  the  nut,  which  is  a  beam  pr  axis,  whofe  foot 
or  pivot  plays  perpendicularly  on  a  free-ftone  fole  or 
bottom.  From  the  four  corners  of  this  beam,  which 
does  not  exceed  two  feet  in  height,  arife  four  iron 
bars,  called  the  fpoks  of  the  ivheel ;  which  forming  dia- 
gonal Hues  with  the  beam,  defcend,  and  are  fattened 
at  bottom  to  the  edges  of  a  ftrong  wooden  circle,  four 
feet  in  diameter,  perfedly  like  the  felloes  of  a  coach- 
wheel,  except  that  it  has  neither  axis  nor  radii,  and 
is  only  joined  to.  the  beam,  which  ferves  it  as  an  axis 
by  the  iron-bars.  The  top  of  the  nut  is  flat,  of  a  clr- 
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Fttttery  evilar  figure,  and  a  foot  m  diameter :  and  on  tlils  is  laid 
the  clay  which  is  to  be  turned  and  fafhioned.  The 
wheel  thus  difpofed  is  encompafled  with  four  fides  of 
four  different  pieces  of  M'ood  fattened  on  a  wooden 
frame ;  the  hind-piece,  which  is  that  on  which  the 
workman  fits,  is  made  a  little  inclining  towards  the 
wheel;  on  the  fore-piece  are  placed  the  prepared  earth ; 
on  the  fide-pieces  he  refts  his  feet,  and  thefe  are  made 
inclining  to  give  him  more  or  lefs  room.  Having  pre- 
pared the  earth,  the  potter  lays  a  round  piece  of  it  on 
the  circular  head  of  the  nut,  and  fitting  down  turns 
the  wheel  with  his  feet  till  it  has  got  the  proper  velo- 
city ;  then,  wetting  his  hands  with  water,  he  prefTcs 
his  fift  OF  his  lingers-ends  into  the  middle  of  the  lump, 
and  thus  forms  the  cavity  of  the  veffel,  continuing  to 
widen  it  from  the  middle  ;  and  thus  turning  the  infide 
into  form  with  one  hand,  while  he  proportions  the  out- 
fide  with  the  other,  the  wheel  conftantly  turning  all  the 
while,  and  he  wetting  his  hands  from  time  to  time. 
When  the  veffel  is  too  thick,  he  ufes  a  flat  piece  of 
iron,  fomewhat  fharp  on  the  edge,  to  pare  off  what  is 
redundant ;  and  when  it  is  finiflied,  it  is  taken  off 
from  the  circular  head  by  a  wire  paffed  under  the  veffel. 

The  potter's  lathe,  is  alfo  a  kind  of  wheel,  but  more 
limple  and  flight  than  the  former:  its  three  chief  mem- 
bers are  an  iron  beam  or  axis  three  feet  and  a  half 
high,  and  two  feet  and  a  half  diameter,  placed  horizon- 
tally at  the  top  of  the  beam,  and  ferving  to  form  the 
veffel  upon  :  and  another  larger  wooden  wheel,  all  of  a 
piece,  three  inches  thick,  and  two  or  three  feet  broad, 
faftened  to  the  fame  beam  at  the  bottom,  and  parallel 
to  the  horizon.  The  beam  or  axis  turns  by  a  pivot  at 
the  bottom  in  an  iron  ftand.  The  workman  gives  the 
motion  to  the  lathe  with  his  feet,  by  pufliing  the  great 
wheel  alternately  with  each  foot,  Mil  giving  it  a  great- 
er or  leffer  degree  of  motion  as  his  work  requires.  They 
work  with  the  lathe  with  the  fame  inftruments,  and 
after  the  fame  manner,  as  with  the  wheel.  The  mould- 
ings are  formed  by  holding  a  piece  of  wood  or  iron 
cut  in  the  form  of  the  moulding  to  the  veffel,  while 
the  wheel  is  turning  round  ;  but  tlie  feet  and  handles 
are  made  by  themfelves  and  fet  on  with  the  hand  ;  and 
if  there  be  any  fculpture  in  the  work,  it  is  ufually  done 
in  wooden  moulds,  and  ftuck  on  piece  by  piece  on  the 
outfide  of  the  veffel.    For  the  glazing  of  the  work,  fee 

GlAZ  ING. 

POTTLE,  an  Englifh  meafure  containing  two 
quarts. 

POVERTY  fignifies  indigence  or  want  of  riches, 
and  has  been  the  lot  of  a  large  portion  of  men  in  every 
age.  Whether,  on  the  whole,  it  has  been  productive 
of  good  or  bad  confequences,  has  been  difputed.  In  a 
moral  view,  perhaps  it  has  been,  on  the  whole,  ufeful, 
as  adverfity  is  in  general  more  conducive  to  virtue  than 
profperity,  which  too  often  leads  to  luxury  and  vice.— 
Sometimes,  however,  poverty  has  had  a  baneful  effeft 
upon  the  mind,  and  has  prompted  men  to  commit  very 
inhuman  anions  ;  but  this  in  civilized  communities  very 
teldom  occurs.  In  a  political  view,  poverty  is  thought 
by  fome  to  be  hurtful :  Raynal  thinks  it  is  a  check 
to  population,  (^fee  his  Hiftory,  vol.  vl.  p.  473s.)  ;  and 
Dr  Smith  fo  far  agrees  with  him  ;  for  though  he  aflerts, 
and  indeed  proves,  that  poverty,  is  no  check  to  the  pro- 
duction of  children,  he  allows  it  to  be  very  unfavour 


able  to  raifing  them.  See  Smith's  Wealth  of  Nations^  Pouladu 
vol.  i.  p.  119,  &c.    See  alfo  Poor.  roukr 

POULADUFF,  two  remarkable  great  holes  in  the 
ground,  about  a  mile  wefl  of  Rofs,  in  the  county  of 
Cork,  and  province  of  Munfter,  in  Ireland,  80  yards 
deep,  in  which  the  fea  flows  by  fubterraneous  paffages. 
They  are  called  Eaft  and  Wefl  Pouladujf ;  one  is  on 
the  lands  of  Downeen,  and  the  other  on  Tralong. 

POULTICE,  a  fort  of  medicine,  called  alfo  a  cata- 
plafm.    See  Cataplasma. 

POULTRY,  all  kind  of  domeftic  birds  brought  up 
in  yards,  as  cocks,  hens,  capons,  ducks,  turkeys,  &c. 

Almoft,  if  not  all  the  domeftic  birds  of  the  poultry 
kind  that  we  maintain  in  our  yards  are  of  foreign  ex- 
traftion :  but  there  are  others  to  be  ranked  in  this  clafs 
that  are  as  yet  in  a  flate  of  nature,  and  perhaps  only 
wait  till  they  become  fufficiently  fcarce  to  be  taken 
under  the  care  of  man  to  multiply  their  propagation. 
It  will  appear  remarkable  enough,  if  we  confider  how 
much  the  tame  poultry  which  we  have  imported  from 
diftant  climates  has  increafed,  and  how  much  thofe 
wild  birds  of  the  poultry  kind  that  have  never  yet  been 
taken  into  keeping  have  been  diminifhed  and  deftroy- 
ed.  They  are  all  thinned  ;  and  many  of  the  fpecies, 
efpecially  in  the  more  cultivated  and  populous  parts  «f 
the  kingdom,  are  utterly  unfeen. 

Under  birds  of  the  poultry  kind  may  be  ranked  all^ 
thofe  that  have  white  flefh,  and,  comparatively  to  their 
heads  and  limbs,  have  bulky  bodies.  They  are  furniSi- 
ed  with  fhort  ilrong  bills  for  picking  up  grain,  whicb 
is  their  chief  and  often  their  only  fuftenance.  Their 
wings  are  fhort  and  concave  ;  for  which  reafon  they  arc 
not  able  to  fly  far.  They  lay  a  great  many  eggs  ;  and* 
as  they  lead  their  young  abroad,  the  very  day  they  are 
hatched,  in  queft  of  food,  which  they  are  fhown  by 
the  mother,  and  which  they  pick  up  for  themfelves, 
they  generally  make  their  nefts  on  the  ground.  The 
toes  of  all  theie  are  united  by  a  membrane  as  far  as  the 
firft  articulation,  and  are  then  divided;-' 

Under  this  clafs  we  may  therefore  render  the  com* 
mon  cock,  the  peacock,  the  turkey,  the  pintada  or  Gui- 
nea hen,  the  pheafant,  the  buftard,  the  grous,  the  part- 
ridge, and  the  quail.  They  all  bear  a  flrong  fimilitude 
to  each  other,  being  equally  granivorous,  flefhy,  and-' 
delicate  to  the  palate.  They  are  among  birds  what 
beafls  of  paflure  are  among  quadrupeds,  peaceable  te- 
nants of  the  field,  and  fhunning  the  thicker  parts  of 
the  forefl,  that  abound  with  numerous  animals  who- 
carry  on  unceafing  hoflilities  againfl  them. 

As  nature  has  formed  the  rapacious  clafs  for  war,  fo 
fhe  feems  equally  to  have  fitted  thefe  for  peace,  reft, 
and  fociety.  Their  wings  are  but  fhort,  fo  that  they 
are  ill  formed  for  wandering  from  one  region  to  ano- 
ther :  their  bills  are  alfo  ftiort,  and  incapable  of  an- 
noying their  oppofers  :  their  legs  are  ftrong  indeed  ; 
but  their  toes  are  made  for  fcratching  up  their  food, 
and  not  for  holding  or  tearing  it.  Thefe  are  fuf- 
ficient  indications  of  their  harmlefs  nature  ;  while  their 
bodies,  which  are  fat  and  flefhy,  render  them  unwieldy 
travellers,  and  incapable  of  ftraying  far  from  each  other. 

Accordingly,  we  find  them  chiefly  in  fociety  :  they 
live  together  :  and  though  they  may  have  their  dif- 
putes,  like  all  other  animals,  upon  fome  occafions  ; 
yet,  when  kept  in  the  fame  diftrid,  or  fed, in  the 
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fame  yard,  they  kam  the  arts  of  fubordlnation  ;  and, 
in  pioportion  as  each  knows  his  ftrength,  he  feldom 
tries  a  fecond  time  the  combat  where  he  has  once  been 
worlled. 

In  this  manner,,  all  of  this  kind  feem  to  lead  an  in 
dolent  voluptuous  life.  As  they  are  furnlflied  internal- 
ly with  a  ver)'  ftrong  ftomach,  commonly  called  a  giz' 
zarc/,  fo  their  voracioufnefs  fcarce  knows  any  bounds. 
If  kept  in  clofc  captivity,  and  feparated  from  all  their 
former  companions,  they  have  ftill  the  pleafure  of  eat- 
ing left ;  and  they  foon  grow  fat  and  unwieldy  in  their 
prifon.  To  fay  this  more  fimply,  many  of  the  wilder 
fpecies  of  birds,  when  cooped  or  caged,  pine  away,  grow 
gloomy^  and  fume  refufe  all  fuftenance  whatever  ;  none 
except  thofe  of  the  poultr)'-  kind  grow  fat,  who  feem  to 
lofe  aE  remembrance  of  their  former  liberty,  fatisfied  with 
indolence  and  plenty. 

POUNCE,  gum  fandarach  pounded  and  fifted  very 
fine,  to  rub  on  paper,  in  order  to  preferve  it  from 
finking,  and  to  make  it  more  fit  to  write  upon. 

Pounce,  is  alfo  a  little  heap  of  charcoal  duft,  in- 
clofed  in  a  piece  of  muflin  or  fome  other  open  ftuff,  to 
be  paffed  over  holes  pricked  in  a  work,  in  order  to 
mark  the  lines  or  defigns  thereof  on  paper,  filk,  &c. 
placed  underneath  ;  which  are  to  be  afterwards  finifhed 
with  a  pen  and  ink,  a  needle,  or  the  like.  This  kind 
of  pounce  is  much  ufed  by  embroiderers,  to  transfer 
their  patterns  upon  ftuffs  ;  by  lace-makers,  and.  fome- 
times  alfo  by  engravers. 

Pounces,  in  falconry,  the  talons  or  claws  of  a  bird 
of  prey. 

■  POUND,  a  ftandard-weight ;  for  the  proportion  and 
fubdivifions  of  which,  fee  the  article  Weight. 

Pound  alfo  denotes  a  money  of  account ;  fo  called, 
becaufe  the  ancient  pound  of  filver  weighed  a  pound 
troy. 

Pound,  among  lawyers,  denotes  a  place  of  ftrength, 
in  which  to  keep  cattle  that  are  diftrained,  or  put  in 
for  trefpafs,  until  they  are  replevied  or  redeemed. 

POUNDAGE,  a  fubfidy  of  J  2  d.  in  the  pound, 
granted  to  the  crown  on  all  goods  and  merchandizes 
exported  or  imported  ;  and  if  by  aliens,  one  penny 
more. 

POURPRESTURE,  in  law,  is  a  wrongful  inclo- 
fure,  or  incroachment  upon  another  perfon's  property. 

POURSUIVANT,  or  Pursuivant,  in  heraldry, 
the  loweft  order  of  officers  at  arms. — They  are  proper- 
ly attendants  on  the  heralds  when  they  marfhal  pub- 
lic ceremonies.  Of  thefe  in  England  there  w<?re  for- 
merly many ;  but  at  prefent  there  are  only  four,  viz. 
blue-mantle,  rouge-crofs,  rouge-dragon,  and  port-cul- 
hce.  In  Scotland  there  is  only  one  king  at  arms,  \\'ho 
is  ftyled  Lyon  ;  and  lias  under  him  no  kfs  than  fix  he- 
ralds, as  many  purfuivants,  and  a  great  many  meflengcrs 
at  arms.    See  Lyon. 

POURVEYANCE,  or  Purveyance,,  in  law,  the 
providing  corn,  fuel,  viftuals,  &c.  for  the  king's  houfe- 
hold  ;  and  hence  the  officer  who  did  fo  was  termed 
pourveyor.  As  feveral  offiinces  were  committed  by  thefe 
officers,  it  was  enafted  by  ftat.  12.  Car.  II.  that  no 
perfon,  under  colour  of  pourveyance,  (hall  take  any 
timber,  cattle,  corn,  &c.  from  any  fubjedl  without  his 
free  confent,  or  without  a  juft  appraifement  and  paying 
for  the  fame. 

POUSSIN  (Nicholas),  an  eminent  French  painter, 


born  in  1594,  at  Andel,  a  little  city  in  Normandy,  Po'jfliiit 
where  his  father  was  of  noble  cxtradtion,  but  born  to  a  PQwder.  ^ 
fmall  eftate.  He  was  inftrufted  for  a  few  months  by  "  " 
one  Ferdinand  EUe,  a  portrait-painter,  and  afterwards 
fpent  a  month  with  L'AUemant-;  but  finding  thefe  ar- 
tifts  not  likely  to  improve  him  fuitably  to  his  defires, 
he  firft  ftudied  the  paintings  of  the  beft  mafters,  and 
then  haftened  to  finifh  a  few  pieces  he  was  engaged  in, 
and  travelled  to  Italy.  Here  he  devoted  almoft  his- 
whole  attention  to  the  ftudy  of  antique  ftatiies  and  bas 
reliefs  ;  which  was  probably  the  caufe  of  his  want  o£ 
knowledge  in,  and  tafte  for,  the  art  of  colouring.  Be- 
ing invited  back  to  Paris  by  Louis  XIII.  who  affign- 
ed  him  a  penfion  with  lodgings  in  the  Thuilleries,  he 
painted  for  prince  Juftiniani  an  hiftorical  picture  rc- 
prefentiiig  Flerod's  cruelty;  an  admirable  compofition, 
in  which  he  gave  fuch  expreffion  to  every  character,  as- 
could  not  fail  to  ftrike  the  beholder  with  terror  and 
pity :  he  then  laboured  for  feveral  years  on  the  cele- 
brated pidlures  of  the  feven  faeraments  of  the  Romiffi 
church.  But  none  of  Pouffin's  defigns  have  been  more 
generally  admired  than  that  of  the  death  of  Germa- 
nicus  ;  which  would  have  gained  him  immortal  honour 
if  he  had  never  painted  another  pifture.  He  begai>  the  ^ 
labours  of  Hercules  in  the  galleiy  of  the  Louvre  ;  but 
the  faftion  of  Vouet's  fchool  railing  at  him  and  his 
performances,  put  him  fo  out  of  humour  with  his  own< 
country,  that  he  returned  to  Rome,  where  he  died,  in 
1665.  He  never  went  beyond  eafel-pieces,  for  which 
he  had  a  perpetual  demand  ;  and  his  method Was  to  fix 
the  price  he  expeited  on  the  back  of  the  canvas,  which 
was  readily  paid. 

PoussiN  (Gafpar.).  This  painter,  whofe  real  name 
was  Dughet,  was  born  at  Paris  in  1 600  ;  and  was  in- 
duced to  travel  to  Rome,  not  only  from  a  love  to  the 
art  of  painting,  but  alfo  to  vifit  his  filter,  who  was  mar- 
ried to  Nicholas  Pouffin.  Sandrart  fays  that  Gafpar 
was  er^ployed  at  firft  only  to  prepare  the  pallet,  pen- 
cils, and  colours,  for  Nicholas;  but  by  the  precepts  and 
example  of  that  excellent  matter,  gradually  rofe  to  the 
higheft  reputation,  and  is  undoubtedly  one  of  the  beft: 
landfcape-painters  that  ever  appeared.  It  is  generally 
thought  that  no  painter  ever  ftudied  nature  to  better 
purpofe,  or  reprefented  the  effects  of  land-ftorms  more 
happily,  than  Gafpar  ;  all  his  trees  fhow  a  natural  de- 
gree of  agitation,  every  leaf  being  in  motion ;  his 
fcenes  are  all  beautifully  chofen,  as  are  the  fites  of  his 
buildings.  He  defigned  human  figures  but  very  indif- 
ferently ;  for  which  reafon  he  frequently  prevailed  oil- 
Nicholas  to  paint  them  for  him  ;  and  they  were  always 
introduced  with  the  utmoft  propriety.  While  he  con- 
tinued at  Rome  he  dropped  his  own  name,  and  affiimed. 
that  of  his  brother-in-law  and  benefaftor,  by  which  only 
he  is  at  prefent  known.    He  died  in  1662. 

POWDER,  in  pharmacy,  a  dry  medicine  well  bro- 
ken, either  in  a  mortar  by  grinding  or  by  fome  chemi- 
cal operation, 

Gun-Pon-DER.  See  Gunpowd-er.  See  alfo  Obfer- 
vatiens  on  Gunpowder  in  the  Irifh  Tranfaftions  1788,- 
p.  97.  clafs  Science^  by  Mr  Napier. 

PoivDER-CheJisy  certain  fmall  boxes  charged  with 
powder  and  a  quantity  of  old  nails  or  fplinters  of  iron, 
and  faftened  occafionally  on  the  deck  and  fides  of  a 
fhip,  in  order  to  be  difcharged  on  an  enemy  who  at- 
tempts to  f^ize  her  by  boarding.    Thefe  cafes  are  ufu- 
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iPov'der  ally  from  12  to  18  inches  in  length,  and  about  eight 
'!  or  ten  in  breadtli,  having  their  outer  or  upper  part  ter- 
Towcrs  ^[i^j^tijig  i,^  ail  edge.  They  are  nailed  to  feveral  places 
of  the  quarter-deck  and  bulk-head  of  the  waift,  ha- 
ving  a  train  of  powder,  which  communicates  with  the 
inner  apartments  of  the  fiiip,  fo  as  to  be  fired  at  plea- 
fure  to  annoy  the  enemy.  They  are  particularly  uled 
in  merchant-fhips  which  are  furnifted  with  clofe-quar- 
ters'  to  oppofe  the  boarders. 

PowDER-Maga-zhie,  a  bomb-proof  arched  building,  to 
contain  powder  in  fortified  places. 

Pcif^DKR  for  the  Hair.  The  beft  fort  is  ftarch  well 
pounded  and  fifted,  and  generally  prepared  with  fome 
perfume. 

James's  PoirnsR.  See  James's  Powder.  In  the 
Philofophical  Tranfaftions  for  lygi.p.  317.  there  is 
a' paper  byDr  Pearfon,  containing  experiments  and  ob- 
fervations  oh  James's  powder.  Dr  Pearfon  fays,  it  was 
originally  a  patent  medicine  ;  but  tt  is  well  known  that 
it  cannot  be  prepared  by  following  the  direftions  of  the 
fpecification  in  the  court  of  chancery.  His  obfervations 
and  experiments,  therefore,  he  thinks,  may  explain  the 
nature  and  manner' of  preparing  this  medicine,  and  per- 
»  haps  may  extend  the  hiftory  of  antimony.  The  refult 
of  the  whole,-  in  Dr  Pearfon's  own  words,  is  as  follows  : 

I .  James's  powder  confifts  ^of  phofphoric  acid,  lime, 
and  antimonial  calx  ;  with  a  minute  quantity  of  calx  of 
iron,  which  is  confidered  to  be  an  accidental  fubftance. 
1.  Either  thefc  three  effential  ingredients  are  united 
with  each  other,  forming  a  triple  compound,  or  phofpho- 
rated  lime  is  com.bined  with  the  antimonial  calx,  compo- 
fing  a  double  compound  in  the  proportion  of  about  57 
parts  of  calx  and  43  parts  of  phofphorated  lime.  3.  This 
antimonial  calx  is  different  from  any  other  known  calx 
of  antimony  in  feveral  of  its  chemical  qualities.  About 
three-fourths  of  it  are  foluble  in  marine  acid,  and  afford 
Algaroth  powder  ;  and  the  reinainder  is  not  foluble  in 
this  menftruum,  and  is  apparently  vitrified.  It  alfo  ap- 
pears, that  by  calcining  together  bone-afhes,  that  is, 
phofphorated  lime  and  antimony  in  a  certain  propor- 
tion, and  afterwards  expofing  the  mixture  to  a  white 
heat,  a  compound  was  formed,  confifting  of  antimonial 
calx  and  phofphorated  hme  in  the  fame  proportion,,  and 
poffefTing  the  fame  kind  of  chemical  properties  as  James's 
powder. 

POWDTKE,  in  the  fens  of  Norfolk  and  Ely.  By  flat. 
22  Hen.  VI 11.  c.  1 1.  perverfely  to  cut  down  and  deftroy 
the  powdike  in  the  fens  of  Norfolk  and  Ely  is  felony. 
See  Blacklione's  Commentaries,  vol.  iv.  p.  243. 

POWER,  has  been  defined  the  faculty  of  doing  or  fuf- 
fering  any  thing.  Power,  therefore,  is  two-fold,  viz.  con- 
fidered as  able  to  make,  or  able  to  receive,  any  change; 
the  former  whereof  may  be  called  aUive,  and  the  latter 
fajhe,  power:  but  this  diftindlion  is  improper.  See  Me- 
taphysics, n°  116. 

Power,  in  mechanics,  denotes  any  force,  whether 
of  a  man,  a  horfe,  a  fpring,  the  wind,  water,  &c.  which, 
being  applied  to  a  machine,  tends  to  produce  motion. 

Power,  in  law,  fignifies  in  general  a  particular  au- 
thority granted  by  any  perfon  to  another  to  reprefent 
him,  or  to  a£l  in  his  Head. 

POWERS,  in  arithmetic  and  algebra,  are  nothing 
but  the  produdls  arifing  from  the  continual  multiphca- 
■^oiis  of  a  number  or  quantity  Into  itfelf.  SeeALGE- 
■BRA  and  Arithmetic. 
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POX,  French-Pox^  or  Lues  Venerea.  See  Medi- 
cine, n°  350. 

Small-Pox,  See  Inoculation,  and  Medicine, 
nO  222 — 226. 

POYNING's  law,  an  aft  of  parliament  made  in 
Ireland  under  Henry  VII.  whereby  all  the  ftatutes  of 
force  in  England  were  made  of  force  in  Ireland  ;  which 
before  that  time  they  were  not.  — Nor  arc  any  now  in 
force  there  made  in  England  fince  that  time. 

The  law  took  its  name  from  Sir  Edward  Poyning^ 
lord-lieutenant  of  that  kingdom  at  the  time  of  its  ma- 
king.   See  Ireland,  n"  46.. 

POZZOLANA.    See  Puzzolana. 

PRACTICE,  in  arithmetic.  See  there,  n°  16. 
&c« 

Gun'PkActicE,  in  military  education.  In  the  fprin<v, 
as  foon  as  the  weather  permits,  the  exercife  of  the  great 
guns  begins,  with  an  intention  to  fhow  the  gentlemen 
cadets  at  the  royal  military  academy  at  Woolwich,  and 
private  men,  the  manner  of  laying,  loading,  pointing, 
and  firing  the  guns.  Sometimes  inftruments  are  ufed 
to  find  the  centre  line,  or  two  po'nts,  one  at  the  breech, 
the  other  at  the  muzzle,  which  are  marked  with  chalk, 
and  whereby  the  piece  is  dire£led  to  the  target :  then 
a  quadrant  is  put  into  the  mouth  to  give  the  gun  the 
required  elevation,  which  at  firft  is  gueffed  at,  accord- 
ing to  the  diftance  the  target  is  from  the  piece.  When 
the  piece  has  been  fired,  it  is  fponged  to  clear  it  from 
any  duft  or  fparks  of  fire  that  might  remain  in  the 
bore,  and  loaded  :  then  the  centre  line  is  found  as  be- 
fore ;  and  if  the  flrot  went  too  high  or  too  lo\^',  to  the 
right  or  to-  the  left,  the  elevation  and  trail  are  altered 
accordingly.  This  praClice  continues  morning  and 
evening  for  about  fix  weeks,  more  or  lefs  according  as 
there  are  a  greater  or  lefs  number  of  recruits.  In  the 
mean  time  others  are  drown  the  motions  of  quick-firing 
with  field-pieces. 

Mortar-PRACiicF.,  generally  thus..  A  line  of  150O 
or  20OO  yards  is  meafured  in  an  open  fpot  of  ground 
from  the  place  where  the  mortars  ftand,  and  a  flag  fix- 
ed at  about  300  or  500  yards  :  this  being  done,  the 
ground  where  the  mortars  are  to  be  placed  is  prepared 
and  levelled  with  fand,  fo  that  they  may  lie  at  an  ele- 
vation* of  45  degrees  ;  then  they  are  loaded  with  a 
fmall  quantity  of  powder  at  firft,  which  is  increafed 
afterwards  by  an  ounce  every  time,  till  they  are  load- 
ed with  a  full  charge  ;  the  times  of  the  flights  of  the 
fhells  are  obferved,  to  determine  the  length  of  the  fuzes. 
The  ijitention  of  this  pradlce  is,  when  a  mortar  bat- 
tery is  raifed  in  a  fiege,  to  know  what  quantity  of 
powder  is  required  to  throw  the  fliells  into  the  works 
at  "a  given  dillance,  and  to  cut  the  fuzes  of  a  jufl 
length,  that  the  fliell  may  burft  as  foon  as  It  touches  the 
ground. 

PRAEMUNIRE,  in  law,  Is  taken  either  for  a  writ 
fo  called,  or  for  the  offence  whereon  the  writ  is  grant- 
ed;  the  one  may  be  underftood  by  the  other. — The 
church  of  Rome,  under  pretence  of  her  fupremacy 
and  the  dignity  of  St  Peter's  chair,  took  on  her  to  be- 
llow mofl  of  the  ecclefiailical  livings  of  any  worth  in 
England,  by  mandates,  before  they  were  void  ;  pre- 
tending therein  great  care  to  fee  tlie  church  provided 
of  a  fucceffor  before  it  needed.  Whence  theie  man- 
dates or  bulls  were  called  gratia  expeaativa,  or  provl- 
Jiones  ;  whereof  fee  a  learned  difcourfe  in  Duarems  ck 
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henefciis,  lib.  3.  cap.  I.  Thcfe  provifions  were  _ 
common,  that  at  lail  Edward  I.  not  digefting^  fo  in- 
tolerable an  encroachment,  in  the  35th  year  of  his  reign 
made  a  ftc^tute  againft  papal  provifions,  which,  accord- 
ing to  Sir  Edward  Coke,  is  the  foundation  of  all  the 
fubfequent  ftatutes  of  praemunire  :  which  is  ranked  as 
an  offence  immediately  againft  the  king,  becaufe  cveiy 
encouragement  of  the  papal  power  is  a  diminution  of 
the  authority  of  the  crown, 

Tn  the  weak  reign  of  Edward  II.  the  pope  again 
endeavoured  to  encroach,  but  the  parliament  manfully 
withftood  him  ;  and  it  was  one  of  the  articles  charged 
againft  that  unhappy  prince,  that  be  had  given  allow- 
ance to  the  bulls  of  the  fee  of  Rome.  But  Edw.  III. 
was  of  a  temper  extremely  different ;  and,  to  remedy 
thefe  inconveniences,  firft  by  gentle  means,  he  and  his 
Bobility  wrote  an  expoftulation  to  the  pope  :  but  re- 
ceiving a  menacing  and  contemptuous  anfwer,  withal 
acquainting  him,  that  the  emperor  (who  a  few  years 
before  at  the  diet  of  Nuremberg,  A.  D.  1323,  h^d 
cftablifhed  a  law  againft  provifions),  and  alfo  the  king 
of  France,  had  lately  fubmitted  to  the  holy  fee  ;  the 
king  replied,  that  if  both  the  emperor  and  the  French 
king  fhould  take  the  pope's  part,  he  was  feady  to  give 
battle  to  them  both,  in  defence  of  the  liberties  of  the 
crown.  Hereupon  more  fharp  and  penal  laws  were 
devifed  againft  provifors,  which  enaft  feverally,  that 
the  court  of  Rome  (hall  prefent  or  collate  to  no  bifhop- 
ric  or  living  in  England  ;  and  that  whoever  difturbs 
any  patron  in  the  prefentation  to  a  living  by  virtue  of 
a  papal  provifion,  fuch  provifor  fhall  pay  "ine  and  ran- 
fom  to  the  king  at  his  will,  and  be  imprifoned  till  he 
renounces  fuch  provifion  ;  and  the  fame  punidiment  is 
inflided  on  fuch  as  cite  the  king,  or  any  of  his  fub- 
je6ls,  to  anfwer  in  the  court  of  Rome.  And  when  the 
holy  fee  refented  thefe  proceedings,  and  pope  Urban  V. 
attempted  to  revive  tlie  vaffalage  and  annualrent  to 
which  king  John  had  fubjefted  his  kingdom,  it  was 
unanimoufly  agreed  by  all  the  eftates  of  the  realm  in 
parliament  affembled,  40  Edw.  III.  that  king  John's 
donation  was  null  and  void,  being  without  the  concur- 
rence of  parliament,  and  contrary  to  his  coronation- 
oath  ;  and  all  the  temporary  nobility  and  commons  en- 
gaged, that  if  the  pope  fhould  endeavour  by  procefs  or 
otherwife  to  maintain  thefe  ufurpations,  they  would 
refift  and  withftand  him  with  all  their  power. 

In  the  reign  of  Richard  II.  it  was  found  neceffary 
to  fharpen  and  ftrengthen  thefe  laws,  and  therefore  it 
was  enafted  by  ftatutes  3  Ric.  II.  c.  3.  and  7  Ric.  II. 
G.  1 2.  firft,  that  no  alien  fhall  be  capable  of  letting  his 
benefice  to  faim  y  in  order  to  compel  fuch  as  had  crept 
in,  at  leaft  to  refide  on  their  preferments :  and  after- 
wards, that  no  alien  fhould  be  capable  to  be  prefented 
to  any  ecclefiaftical  preferment,  under  the  penalty  of 
the  ftatutes  of  provifors.  By  the  ftatute  12  Rich.  II. 
c.  15.  all  liegemen  of  the  king  accepting  of  a  Hving  by 
any  foreign  provifion,  are  put  out  of  the  king's  pro- 
tection, and  the  benefice  made  void.  To  which  the 
ftatute  13  Rich.  II.  ft.  2.  c.  2.  adds  banifhment  and 
forfeiture  of  lands  and  goods  :  and  by  c.  3.  of  the  fame 
ftatute,  any  perfon  bringing  over  any  citation  or  ex- 
communication from  beyond  fea,  on  account  of  the  ex- 
ecution of  the  foregoing  ftatutes  of  provifors,  fhall  be 
imprifoned ;  forfeit  his  goods  and  lands,  and  moreover 
iiiffer  pain  of  life  and  meipber.  7 
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fo  In  the  writ  for  the  execution  of  all  thefe  ftatutes, 
the  words  pramunlre  facias  being  ufed  to  command  a 
citation  of  the  party,  have  denominated  in  common 
fpeech,  not  only  the  writ,  but  the  offence  itfelf  of  main- 
taining the  papal  power,  by  the  name  of  pramumre. 
And,  accordingly,  the  next  ftatute  we  fhall  mention, 
which  Is  generally  referred  toby  all  fubfequent  ftatutes,. 
Is  ufually  called  the  Jlatute  of  pr/emun'ire.  It  is  the  fta- 
tute 16  Richard  II.  c.  5.  which  enafts,  that  whoever 
procures  at  Rome,  or  elfevvhere,  any  tranflations,  pro- 
ceffcs,  excommunications,  bulls,  Inftruments,  or  other 
things  which  touch  the  king,  againft  him,  his  crown, 
and  realm,  and  all  perfons  aiding  and  affifting  therein, 
fhall  be  put  out  of  the  king's  protection,  their  lands 
and  goods  forfeited  to  the  king's  ufe,  and  they  fhall  be 
attached  by  their  bodies  to  anfwer  to  the  king  and  his 
council ;  or  procefs  of  pr^mun  'tre  facias  fhall  be  made 
out  againft  them  as  In  other  cafes  of  provifors. 

By  the  ftatute  2  Henry  IV.  c  3.  all  perfons  v/ho  ac- 
cept any  provifion  from  the  pope,  to  be  exempt  from 
canonical  obedience  to  their  proper  ordinary,  are  alfo 
fiibjefted  to  the  pt:naltles  of  praemunire.  And  this  is 
the  laft  of  our  ancient  flatutes  touching  this  offence; 
the  ufurped  civil  power  of  the  bidiop  of  Rome  being 
pretty  well  broken  down  by  fhefe  ftatutes,  as  his  ufurp- 
ed religious  power  was  in  about  a  century  afterwards  : 
the  fphit  of  the  nation  being  fo  much  raifed  againft 
foreigners,  that  about  this  time.  In  the  reign  of  Hen.  V. 
the  ahen  priories,  or  abbeys  for  foreign  monks,  were 
fuppreffed,  and  their  lands  given  to  the  crown.  And 
no  farther  attempts  were  afterwards  made  in  fupport 
of  thefe  foreign  jurlfdiftlons. 

This,  then,  is  the  original  meaning  of  the  offence 
which  we  call  pramunire  ;  viz.  introducing  a  foreign 
power  into  this  land,  and  creating  imperium  in  imperio, 
by  paying  that  obedience  to  papal  procefs  which  con- 
ftitutlonally  belonged  to  the  king  alone,  long  before 
the  Reformation  In  the  reign  of  Henry  VIIT.  at  which 
time  the  penalties  of  praemunire  were  indeed  extended 
to  more  papal  abufes  than  before  ;  as  the  kingdom  then 
entirely  renounced  the  authority  of  the  fee  of  Rome,., 
though  not  at  aU  the  corrupted  doftrlnes  of  the  Roman 
church.  And  therefore,  by  the  feveral  ftatutes  of  24 
Hen.  VIII.  c.  12.  and  25  Hen.  VIII.  c.  19.  &  21.  to 
appeal  to  Rome  from  any  of  the  king's  courts,  which, 
(though  illegal  before)  had  at  times  been  connived  at ; 
to  fue  to  Rome  for  any  hceace  or  difpenfatlon,  or  to- 
obey  any  procefs  from  thence,  are  made  liable  to  the 
pains  of  praemunire.  And,  In  order  to  re  [lore  to  the 
king  in  effed  the  nomination  of  vacant  blfliopncs,  and 
yet  keep  up  the  eftabhfhed  forms,  it  is  enaded  by  fta- 
tute 25  Hen.  VIII.  c.  20.  that  If  the  dean  and  chapter 
refufe  to  eled  the  perfon  named  by  the  king,  or  any 
archbifhop  or  bifhop  to  confirm  orconfecrate  him,  they 
fhaU  fall  within  the  penalties  of  the  ftatutes  of  prasmu- 
nire.'  Alfo  by  ftatute  5  Ellz.  c.  i.  to  refufe  the  oath 
of  fupremacy  will  incur  the  pains  of  praemunire;  and  to 
defend  the  pope's  jurifdidion  in  this  realm.  Is  a  praemu- 
nire for  the  firft  offence,  and  high  treafi:);!  for  the  fe- 
cond.  So,  too,  by  ftatute  13  EUz.  c.  2.  to  import  an)r 
agnus  Del,  croffes,  beads,  or  other  fuperftltlous  things- 
pretended  to  be  hallowed  by  the  bifhop  of  Rome,  and" 
tender  the  fame  to  be  ufed ;  or  to  receive  the  fame 
with  fuch  intent,  and  not  difcover  the  offender  ;  or  if  a  . 
juftice  of  the  peace,  knowing  thereof,  fhall  not  within 
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PrsTOu-  1^  (lays  declare  jt  to  a  privy-coupfelloi',  they  all  iii- 
cur  a  pnemunire.  But  importing  or  felling  mafs-books, 

""^       or  other  Popifb  books,  is  by  ftat^  3  Jac.  I.  c.  5.  §  25. 

only  liable  to  a  penalty  of  40  s.  Laftly,  to  contribute 
to  the  maintenknce  of  a  Jefuit's  college,  or  any  Popi{h 
feminary  whatever  beyond  fea,  or  ^ny  perfon  in  the 
fame,  or  to  contribute  to  the  maintenance  of  any  Jefuit 
or  Popifli  prieft  in  England,  is  by  ftatute  27  Eli/,  c.  2. 
made  liable  to  the  penalties  ©f  priEmunire. 

Thus  far  the  penalties  of  praemunire  feem  to  have 
kept  within  the  proper  bounds  of  their  original  inftitu- 
tion,  the  deprefiing  the  power  of  the  pope  :  but  they 
being  pains  of  no  confidcrable  confequence,  it  has  been 
thought  fit  to  apply  the  fame  to  other  heinous  offences; 
fome  of  which  bear  more,  and  fome  lefs,  relation  to  this 
original  offence,  and  fome  no  relation  at  all. 

Thus,  I,  By  the  flatute  i  &  2.Ph'.  and  Mar.  c.  8.  to 
moleft  the  pofreffors  of  abbey-lands  granted  by  parlia- 
ment to  Henry  VIII.  and  Edward  VI.  is  a  prsemunire. 
•2.  So  likewife  is  the  offence  of  adling  as  a  broker  or 
agent  in  any  ufwrious  contraft  where  above  10 percent. 
intereft  is  taken,  by  flatute  13  YAiz.  c.  10.  3.  To  ob- 
tain any  flay  of  proceedings,  other  than  by  arrefl  of 
judgments  writ  of  error,  iii  any  fuit  for  a. monopoly, 
is  hkewife  a  praemunire,  by  flat.  2  x  Jac.  I.  9.  3.  4.  To 
obtain  an  exciufive  patent  for  the  fole  making  or  impor- 
tation of  gunpowder  or  arms,  or  to  hinder  others  from 
importing  them,  is  alfo  a  praemunire  by  two  flatutes  ; 
the  one  16  Car.  T.  c.  21.  the  other  I  Jac.  II.  c.  8. 
5.  On  the  abolition,  by  flat.  12.  Car.  II.  c.  24.  of  pur- 
veyance, and  the  prerogative  of  pre-emption,  or  taking 
any  viftual,  beafls,  or  goods  for  the  king's  ufe,  at  a 
ftated  price,  -without  confent  of  the  proprietor,  the  ex- 
ertion of  any  fuch  power  for  the  future  was  declared  to 
incur  the  penalties  of  praemunire.  6.  To  affert,  mali- 
cioufly  and  advifedly,  by  fpeakuig  or  writing,  that  both 
or  either  houfe  of  parliament  have  a  legiflative  authority 
without  the  king,  is  declared  a  prsemunire  by  flatute  13 
Car.  II.  c.  I.  7.  By  the  habeas  corpus  aft  alfo,  31 
Car.  II.  c  2.  it  is  a  praemunire,  and  incapable  of  the 
king's  pardon,  befides  other  heavy  penalties,  to  fend  any 
fubjeft  of  this  realm  a  prifoner  into  parts  beyond  the 
feas.  8.  By  the  ftatute  1  W.  &  M.  ft.  i.  c.  8.  perfons 
of  18  years  of  age  refufmg  to  take  the  new  oaths  of  al- 
legiance as  well  as  fupremacy,  upon  tender  by  the  pro- 
per magiftrate,  are  fubjeft  to  the  penalties  of  a  praemu- 
nire ;  and  by  ftatutes  7  &  8  W.  III.  c.  24.  ferjeants, 
counfellors,  proftors,  attorneys,  and  all  officers  of  courts, 
praftifmg  without  having  taken  the  oaths  of  allegiance 
and  fupremacy,  and  fubfcribed  the  declaration  againft 
popery,  are  guilty  of  a  praemunire  whether  the  oaths  be 
tendered  or  not.  9.  By  the  ftatute  6  Ann.  c.  7.  to  af- 
fert maliciouily  and  direftly,  by  preaching,  teaching,  or 
advifed  fpeaking,  that  the  then  pretended  prince  of 
Wales,  or  any  perfon  other  than  according  to  the  afts 
of  fettlement  and  union,  hath  any  right  to  the  throne 
of  thefe  kingdoms,  or  that  the  king  and  parliament  can- 
not make  laws  to  limit  the  defcent  of  the  crown  ;  fuch 
preaching,  teaching,  or  advifed  fpeaking,,  is  a  praemu- 
nire :  as  writing,  printing,  or  publifhing  the  fame  doc- 
trines amounted,  we  may  remember,  to  high  treafon. 
10.  By  ftatute  6  Ami.  c.  23.  if  the  affembly  of  peers  of 
Scotland,  convened  to  eleft  their  1 6  reprefentatives  in 
the  Britifh  parliament,  fhall  prefume  to  treat  of  any  other 
jnatter  fave  only  the  eleftion,  they  incur  the  penalties 


of  aprEEmunire,  ii.Theftat.  6  Geo.  I.  c.  18.  (enaft- 
ed  In  the  year  after  the  infamous  South  Sea  projeft 
had  beggared  half  the  nation)  makes  all  unwarrant- 
able undertakings  by  unlawful  fubfcriplions,  then  com- 
monly known  by  the  name  of  hubbies,  ful>ieft  to  the 
penalties  of  a  prasmunire.  12.  The  ftat.  12  Geo.  III. 
c.  1 1,  fubjefts  to  the  penalties  of  the  ftatute  of  praemu- 
nire all  fuch  as  knowingly  and  wilfully  folemnize,  afTift, 
or  are  prefent  at,  any  forbidden  marriage  of  fuch  of  the 
defcendants  of  the  body  of  king  Geo.  II.  as  are  by  that 
aft  pi-ohibited  to  contraft  matrimony  without  the  con- 
fent of  the  crown. 

Having  thus  inquired  into  the  nature  and  feveral  fpe- 
cies  of  praemunire,  its  punlfhment  may  be  gathered  from 
the  foregoing  ftatiites,  which  are  thus  fhoitly  fumraed 
up  by  Sir  Ed^vard  Coke:  "  That,  from  the  conviftion, 
the  defendant  fhall  be  out  of  the  king's  proteftion,  and 
his  lands  and  tenements,  goods  and  chattels,  forfeited  to 
the  king  ;  and  that  his  body  fhall  remain  in  prifon  at 
the  king's  pleafure,  or  (as  other  authorities  have  it) 
during  life  ;  both  which  amount  to  the  fame  thing,  as 
the  king  by  his  prerogative  may  any  time  remit  the 
whole,  or  any  part  of  the  punifliment,  except  In  the  cafe 
of  tranfgrefTiAg  the  ftatute  of  habeas  corpus.  Thefe  for- 
feitures here  infllfted  do  not  (by  the  way)  bring  this 
offence  within  our  former  definition  of  Felony  ;  being 
infllfted  by  particular  ftatutes,  and  not  by  the  common 
law."  But  fo  odious.  Sir  Edward  Coke  adds,  was  this 
offence  of  praemunire,  that  a  man  that  was  attainted  of 
the  fame,  might  have  been  flain  by  any  other  man  with- 
out danger  of  law  ;  becaufe  it.  was  provided  by  law, 
that  any  man  might  do  to  him  as  to  the  king's  enemy; 
and  any  man  may  lawfully  kill  an  enemy.  However, 
the  pofition  itfelf,  that  it  is  at  any  time  lawful  to  kill 
an  eriemy,  is  by  no  means  tenable  :  it  Is  only  lawful,  by 
the  law  of  nature  and  nations,  to  kill  him  ia  the  heat 
of  battle,  or  for  neceffary  felf-defence.  And  to  obviate- 
fuch  favage  and  miftaken  notions,  the  ftatute  5  Eliz. 
c.  1.  provides,  that  it  fhall  not  be  lawful  to  kill  any 
perfon  attainted  In  a  praemunire,  any  law,  ftatute,  opi- 
nion, or  expofition  of  law  to  the  contrary  notwlthftand- 
ing.  But  fllU  fuch  delinquent,  though  protefted  as  a 
part  of  the  public  from  public  wrongs,  can  bring  no 
aftion  for  any  private  injury,  how  atrocious  foevcr;  be- 
ing fo  far  out  of  the  proteftlon  of  the  law,  that  It  will 
not  guard  his  civil  rights,  nor  remedy  any  grievance 
which  he  as  an  indivIdHal  may^fuffer.  And  no  man, 
knowing  him  to  be  guilty,  can  with  fafety  give  him 
comfort,  aid,  or  relief. 

PRiENESTE  (anc.  geog.),  a  town  of  Latlum,  to 
the  fouth-eaft  of  Rome,  towards  the  territory  of  the 
JEqui ;  a  place  of  great  ftrength.  Famous  for  the  tem- 
ple and  oracle  of  Fortune,  called  Sortes  Pranrjiinie  (  Stra- 
bo)  ;  which  Tiberius  wanted  to  deftroy,  but  was  deter- 
red by  the  awful  majefty  of  the  place.  From  a  colony 
it  was  raifed  to  a  municlpium  by  Tiberius  ( Infcriptions, 
Florus,  A.  Gelllus),  on  the  confideratlon  of  his  reco- 
vei-y  from  a  dangei-ous  lUnefs  near  this  place.  Thither 
the  Roman  emperors  ufually  retired,  on  account  of  the 
agreeablenefs  of  the  fituation  (Suetonius).  It.  was  a 
very  ancient  city,  with  a  territory  of  large  extent  (Li- 
vy).  The  temple  of  Fortune  was  built. in  the  moft 
fumptuous  manner  by  Sylla,  and  the  pavement  was  Mo- 
faic  work  (Pliny).  Concerning  the  Sortes,  there  is  a 
remarkable  pafTage  in  Cicero  ;  who  fays,  that  it  was  aB, 
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Mixim  a  mere  contrivance,  in  order  to  deceive,  eitlier  for  the 
purpofes  of  gain  or  fuperftition.  U'lie  town  that  has 
fucceeded  it  Hands  low  in  a  valley,  and  is  called  Palef- 
trina,  in  the  Campania  of  Rome.  E.  Long.  13.  30. 
■N.  Lat.  42.  o. 

PRESIDIUM  (Notltia),  ato-Oi'n^^f  theCornavii  in 
Britain.  Now  thought  t*  be  Warwick  (Camden), — 
Another  of  Corfica  (Antonine),  30  miles  to  the  fouth 
of  Aleria. — A  third  Prejidium  furnamed  Juliuniy  in 
■Bastica  (Pliny). 

PRETORIA  AUGUSTA -(Ptolemy),  a  town  ofDa- 
cia.  Now  called  Brajfoiv  by  the  natives,  and  Qrovjlat 
by  the  Getiiians  (BaudrSnd)  :  a  town  in  Tranfylvania. 
E.  Long.  25°.  N.  Lat.  47'.— Another  of  the  Salaffii, 
near  the  two  gates  or  defiles  of  the  Alps,  the  Grajas  and 
Penninae  (PHny)  ;  a  Roman  colony,  fettled  by  A.u- 
■guftus  after  the  defeat  of  the  Salaffii  by  Terentins  Var- 
ro,  on  the  fpot  where  he  encamped  (Strabo,  Dio  Caffiue, 
Ptolemy),  fituated  on  the  river  Diiria  Major.  The 
town  is  now  called  Aojla  or  Aoujl,  in  Piedmont.  E. 
Long.  7.  14.  N.  Lat.  45.  19. 

PR^TORIUM  (Antonine,  Notitia  Imperii),  a 
town  of  the  Brigantes.  Now  Paterington  (Camden), 
near  the  mouth  of  the  Humber  in  Yorkfhire.  Coventry 
(Talbot). 

PRAGMATIC  s  ANCTiON,  in  the  civil  law,  is  de- 
fined by  Hottoman  to  be  a  refcript  or  anfwer  of  the 
fovereign,  delivered  by  advice  of  his  council,  to  feme 
college,  order,  or  body  of  people,  upon  confulting  him 
on  feme  cafe  of  their  community.  The  like  anfwer 
-given  to  any  particular  perfon  is  called  fimply  reftript. 

The  term  pragmatic  fand'ton  is  chiefly  applied  to  a 
lettleraent  ef  Charles  VI.  emperor  of  Germany,  who, 
in  the  year  1722,  having  no  fons,  fettled  his  hereditary 
<iominions  on  his  eldeft  daughter  the  archduchefs  Maria 
Therefa,  which  was  confirmed  by  the  diet  of  the  em- 
pire, and  guaranteed  by  Great  Britain,  France,  the 
fitates-General,  and  moft  of  the  powers  in  Europe.  The 
word  pragmatic  is  derived  from  the  Greek  ^fay^  «,  mgo- 
4iuw,  "bufinefs." — It  is  fometimes  alfo  called  abfolutely 
pragmatic,  "r"  ^^a-yi*c.lii<.ov. 

PRAGUE,  a  city  of  Bohemia,  and  capital  of  the 
whole  kingdom,  is  fituated  140  40'  of  longitude,  and 
50°  5'  of  latitude.    It  Hands  on  botli  fides  the  Moldau, 
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over  which  there  is  a  bridge 
large  freeftone.    The  river, 


700  feet  long,  built  of 
though  of  great  breadth 


here,  is  neverthclefs  iliallow,  and  not  navigable.  On 
fcoth  fides  the  bridge  are  feveral  ftatnes,  and  among 
others  that  of  St  Jo^m  of  Nepomuck,  whom  king  Wen- 
fel  caufcd  to  be  thrown  frftm  the  bridge  into  the  river, 
for  venturing  to  reprove  him  upon  fome  occafion  ;  but 
in  1720  he  was  canonized  as  a  faint,  and  is  at  prefent 
held  in  fuch  veneration  in  Bohemia,  that  all  other  faints 
fcem  on  his  account  to  be  forgotten.  Near  the  bridge^ 
■which  ftands  at  the  upper  part  -of  the  city,  the  number 
of  people  is  very  great,  but  the  further  you  go  from 
thence  the  ijqore  defolate  you  fmd  every  place.  The 
city  is  about  three  miles  long  and  two  broad;  the  num- 
ber of  its  Chriftian  inhabitants  is  faid  to  be  70,000, 
and  of  Jews  abotit  12,000.  The  principal  branch  of 
its  trade  coniifts  in  brewing  "of  beer.  It  is  divided  into 
the  Old  and  tSie  New  To-wns,  and  that  called  \ht  Smalt 
Jide  ;  the  former  lying  on  the  eaft  fide  of  the  Moldau, 
and  the  latter  on  the  weft.  The  whole  is  about  1 2 
miles  in  circumference.  The  fortifications  -  are  not  of 
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great  importance,  as  it  may  be  flanked  and  raked  on  Prague, 
all  fides.  However,  the  king  of  Pruffia  was  not  able  v— 
to  make  himfelf  mafter  of  it  in  the  late  war,  though 
he  almoft  deftroyed  it  with  his  bombs,  &c.  See 
Prussia,  n"  24,  &c. — It  hath  fuffered  greatly  by 
fieges,  and  hath  been  often  taken  and  plundered.  The 
univerfity  was  founded  by  Charles  IV.  m  the  year  1347. 
In  1409,  when  John  Hufs  was  reilor  of  the  univerfity, 
there  were  no  lefs  than  44,000  fludents  ;  ana  when  the 
emperor  Charles  V.  would  have  retrenched  their  privi- 
leges, 24,000  are  faid  to  have  left  it  in  one  week,  and 
16,000  in  a  fliort  time  after.  The  Jews  have  the 
trade  of  this  city  almoft  entirely  in  their  own  hands. 
They  deal  in  all  forts  of  commodities,  efpecially  the  pre- 
cious ftones  found  in  the  Bohemian  mines,  and,  by  re- 
ceiving all  old-fafliioned  things  in  payment,  quite  ruin 
the  Chriftian  handicraftfmen.  In  1744  they  narrowly 
efcaped  being  expelled  the  kingdom,  having  been  fuf- 
pefted  of  correfponding  with  the  Pruffians,  when  they 
made  themfelves  mafters  of  the  city.  The  grand  pripr 
of  the  order  of  Malta,  for  Bohemia,  Moravia,  and  Sile- 
fia,  refides  here  ;  and  the  church  and  hofpital  of  the 
Holy  Ghoft  is  the  feat  of  the  general  and  grandmafters 
of  the  holy  order  of  knights  of  the  crofs  with  the  red 
ftar,  refiding  in  the  above-mentioned  countries,  and  in 
Poland  and  Hungary.  The  houfes  of  this  city  are  all 
built  of  ftone,  and  generally  confift  of  three  ftories  ; 
but  there  are  very  few  good  buildings  in  it,  and  almoft 
every  thing  looks  dirty.  Tlie  cathedral,  which  is  de- 
dicated to  St  Veit,  is  an  old  building,  in  which  there 
are  fome  pieces  of  excellent  architefture  and  many  mag- 
nificent tombs  of  great  men.  There  are  100  churches 
and  chapels,  and  about  40  cloifters  in  the  place.  On 
Ratfchin-hill,  in  Upper  Prague,  moft  of  the  nobility 
have  houfes,  and  the  emperor  a  very  magnificent  palace, 
and  a  fummei--houfe  commanding  one  of  the  fineft  pro- 
fpe<Sts  in  the  world.  Here  the  tribunals  of  the  regency 
meet  ;  and  the  halls,  galleries,  and  other  apartments, 
are  adorned  with  a  multitude  of  noble  piftures.  The 
great  hall,  where  the  coronation  feaft  is  kept,  is  faid  to 
be  the  largeft  of  the  kind  in  Europe  next  to  that  of 
Weftminfter.  The  caftle  ftands  on  the  above-mention- 
ed mountain,  called  Rat/chin  or  the  White  Mountain,  and 
is  very  ftrong.  From  a  window  of  this  caftle  the  em- 
peror's-counfellors  were  thrown  in  1618^  but  though 
they  fell  from  a  great  height,  yet  they  were  not  killed, 
nor  indeed  much  hurt.  On  the  fame  mountain  ftands 
alfo  the  archiepifcopal  palace.  In  the  New  Town  is  an 
arfenal,  and  a  religious  foundation  for  ladies,  called  the 
Free  'Temporal  Engl'ijlj  Foundation,  over  which  an  abbefs 
prcfides.  In  the  Lefter  Side  or  Town,  the  counts  Col- 
loredo  and  Wallenftein  have-  very  magnificent  palaces 
and  gardens.  The  ftables  of  the  latter  are  very  grand  ; 
the  racks  being  of  ftcel  and  the  mangers  of  marble,  and 
a  marble  pillar  betwixt  each  horfe;  over  each  horfe  alfo 
is  placed  his  pidlure  as  big  as  life.  Though  the  inha- 
bitants of  Prague  in  general  are  poor,  -and  their  ftiops 
but  meanly  furniftied,  yet,  it  is  faid,  there  are  few  cities, 
where  the  nobility  and  gentiy  are  more  wealthy,  and 
live  in  greater  ftate.  Here  is  much  gaming,  mafquera- 
ding,  ieafting,  and  very  fplendid  public  balls,  with  a» 
Italian  opera,  and  affemblies  in  the  houfes  of  the  quality 
every  night.  On  the  White  Mountain,  near  the  town, 
was  fought  the  battle  in  which  the  Proteftants,  with 
the  ekdlor  Palat«e  Ftederic  th^ir  king,  -were  d«fea*«di 
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Pram  The  luflres  and  drinking-gliiffes  mad?  here  of  Bohe- 
p  1  mian  cryilal  are  much  clleemed,  and  vended  all  over  Eu- 
rope.  Thefe  cryftals  are  alfo  poHflied  by  the  Jews,  and 
fet  in  rings,  ear-pendants,  and  (hirt-buttons.  The  chief 
tribunal  confills  of  twelve  iladtholders,  at  the  head  of 
whom  h  the  great  burgrave,  governor  of  the  kingdom 
and  city,  immediately  under  the  epiperor,  and  the  ehan-  " 
eery  of  Bohemia.  Though  the  city  of  Pmgue  is  very 
ill-built,  i'.  Is  pleafantly  fituated,  and  fome  of  the  pro- 
fpefts  are  beautiful,  and  the  gardens  and  pleafure-houies 
are  excellent.  The  people,  Ritfbeck  informs  us,  enjoy 
fcnfual  pleafures  moix  than  thofe  of  Vienna,  becaufe 
they  know  better  how  to  conneft  mental^  enjoyments 
•with  tbein.  The  numerous  garrifon  kept  in  the  place 
(9000  men)  contributes  much  to  its  gaiety  and  liveli- 
nefs. 

PRAM,  or  Pramk,  a  kind  of  lighter  ufed  in  Hol- 
land and  the  ports  of  the  Baltic  Sea,  to  carry  the  car- 
go of  a  merehant-fliip  alon^r-fide,  in  order  to  lade  or  to 
bring  it  to  ilwre  to  be  lodged  in  the  llorehoufes  after 
being  difcharged  out  of  the  vcfiel. 

Prame,  in  mlhtary  affairs,  a  kind  of  floating  batteiy, 
being  a  fiat-bottomed  veffel,  which  di-aw«  little  water, 
mounts  feveral  guns,  and  is  veiy  ufeful  in  covering  the 
difembarkation  of  troops.  They  are  generally  made 
ule  of  in  tranfporting  troops  over  the  lakes  in  Ame- 
rica. 

PR  AMNION,  in  natural  kiiiory,  the  name  of  a 
femipellueid  gem.  This  is  a  very  lingular  Itone,  and  of 
a  very  great  concealed  beaaty.  Our  lapidaries,  when 
they  meet  with  it,  call  it  by  the  name  of  the  black  agate. 
It  is  of  an  extremely  clofe,  compaft,  and  fnm  texture, 
of  a  fmooth  and  equal  furface,  and  in  fliape  veiy  iiTC- 
gnlar,  being  fojmetimes  round,  fometimes  oblong,  and 
often  flat ;  in  lize  it  feldom  exceeds  two  inches.  It 
appears,  on  a  common  infpeftion,  to  be  of  a  fine  deep 
black  ;  but  held  up  againll  the  fun  or  the  light  of  a 
eandle,  it  is  an  elegant  red,  clouded  by  a  quantity 
of  fubtiie  black  earth.  We  have  it  from  -  the  Eaft  In- 
dies. 

PRASIUM,  in  botany :  A  genus  of  the  gymno- 
fpermia  order,  belonging  to  the  didynamia  clafs  of 
plants  ;  and  in  the  natural  method  ranking  uuder  the 
42d  order,  FertkillaU.  There  are  four  monofpermous 
berries. 

PRATINAS,  a  Greek  poet  contemporary  witli  iEX- 
chylus,  born  at  Plilius.  He  was  the  fiVil  among  the 
Greeks  who  compofed  fatires,  which  were  reprefented 
as  farces.  Of  thefe  32  were  adted,  as  alfo  18  of  his 
tragedies,  one  of  which  only  obtained  the  poetical 
prize.  Some  of  his  verfes  are  extant,  quoted  by  Athe- 
naeus. 

PRATIQUE,  or  Pr attic,  in  commerce,  a  nego- 
ciation  or  communication  of  commerce  which  a  merchant 
veffel  obtains  in  the  port  it  arrives  in  and  the -countries 
it  difcovers  :  hence  to  obtain  a  pratique,  is  to  obtain 
liberty  to  frequent  a  port,  to  go  afhore,  to  buy  and 

&c. 

PRATT  (Ch?irlcs),  earl  of  Camden,  was  the  third 
fbn  o(.Sir  John  Pratt,  knight,  chief-juflice  of  the  court 
«f  king's-bench  under  Geerge  I.  by  his  fecond  wife 
Elizabeth^  daughter  of  the  Reverenxi-Hugh  Wilfon  ca- 
mdn  of  Bangor,  and  was  born  in  171 3,  the  year  before 
kis  father  was  called  to  the  honour  of  the  bench.  He 
pld%<t  tl>e  firft  rudiments  of  his^ducjation  at  Eton,. 
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and  afterwards  removed  to  king's  college  Cambridge. 
Of  his  early:  life  at  both  places  there  is  little  known,  "  »  ' 
other  than  that  at  college  he  was  found  to  be  remarkably 
dihgent  and  Itiidious,  and  particularly  fo  in  the  hiflory 
and  conflitution  of  this  country.  By  fome  he  was 
thought  to  be  a  little  too  tenacious  of  the  rights  and 
privileges  of  the  college  he  belonged  to  ;  but  perhaps  it 
was  to  this  early  tendency  that  we  are  indebted  fop- 
thofe  noble  fhruggles  in  defence  of  liberty,  which,  whe- 
ther in  or  out  of  office,  he  difplayed  through  the  whole 
coui-fe  of  his  political  life.  After  flaying  out  the  ufual 
time  at  college,  and  taking  his  mailer's  degree,  in  1739 
he  entered  himfelf  a  fludent  of  tlie  Inner  Temple,  and 
was  in  due  time  admitted  by  that  honourable  foclety  as 
a  barrifter  at  law.  And  here  a  circuniflance  developes 
itfelf  in  the  hiflory  of  this  great  man,  which  fhows  how 
much  chance  governs  in  the  affairs  of  this  world,  and 
that  the  mofl  conliderable  talents  and  indifputable  inte. 
grity  will  fometimes  require  the  introduction  of  tliig 
mifcrefs  of  the  ceremonies,  in  order  t©  obtain  that  which 
they  ought  to  poffefs  from  their  own  intrinfic  quaUfica- 
tions. 

Mr  Piatt,  after  his  being  called  to  the  bar,  notwith- 
flanding  his  family  introdiiftion,  and  his  own  perfonal 
charafter,  was  very  near  nine  years  in  the  proYeifion, 
without  ever  getting  in  any  degree  forward.  Whether 
this  arofe  from  a  natural  timidity  of  conflitution,  ill- 
luck,  or  perhaps  a  mixture  of  defpondence  growing  out 
of  the  two  circumflances,  it  is  now  difficult  to  tell  ;  but 
the  faft  was  fo  :  and  he  was  fo  difpirited  by  it,  that 
he  had  fome  thoughts  of  relinquifhing  the  profefHon 
of  the  law,  and  retiring  to  his  college,  where,  in  rota- 
tation,  he  might  be  fure  of  a  church  living,,  that  would 
give  him  a  fmall  but  honourable  independence.  With 
thefe  melancholy  ideas  be  went  as  ufual  the  weflern  cir- 
cuit, to  make  one  more  experiment,  and  then  to  take 
his  final  determination.  Mr  Henley,  afterwards  Lord 
Northington  and  chancellor  of  England,  was  in  the 
fame  circuit :  he  was  Mr  Pratt's  molt  intimate  friend; 
and  he  now  availed  himfelf  of  that  friendfhip,  and  told 
him  his  fitu-atlon,  and  his  intentions  of  retiring  to  the 
univerfity  and  going  into  the  church.  He  oppofed  hia 
intention  with  flrong  railleiy,  and  got  him  engaged  in 
a  caufe  along  with  himfelf;  and  Mr  Henley  being  ill, 
Mr  Pratt  took  the  lead,  and  difplayed  a  profeffional 
knowledge  and  elocution  that  excited  the  admiration  of 
his  brother  barriflers  as  much  as  that  of  the  whole  court. 
He  gained  his  caufe  ;  and  befides,  he  acquired  the  re- 
putation of  an  eloquent,  profound,  and  conflitutional' 
lawyer.  It  was  this  circumflance,  together  with  the 
continued  good  offices  of  his  friend  Henley,  which  led 
to  his  future  greatnefs  ;  foi-  with  all  his  abilities  and  all 
his  knowledge,  he  mig;^ht  othemife  in  all  probability  have 
pafled  his  life  in  obfcurity  unnoticed  and  unknown. 

He  became  now  one  of  the  mofl  fuecefsful  pleaders  at 
the  bar,  and  honours  and  emoluments  flowed  thick  upoa 
him.  He  vs'as  chofen  to  reprefent  the  borough  of  Down- 
ton,  Wilts,  after  the  general  eleiRlion  in  1 759 ;  recorder  of 
Bath  1759;  and  the  fame  year  was  appouited  attorney- 
general;  in  January  1762  he  was  called  to  the  degree  of 
fer  jeant  at.law,.appointedchief-j  ufticeof  the  common  pleas, 
and  knighted.  His  Lordfhip  prefidedin  that  court  with 
a  dignity,  weight,  and  impartiality,  never  exceeded  by 
any  of  his  predeceflbrs  ;  and  when  John  Wilkes,  Efq; 
was  klz^A  and  committed  to  the  Tower  on  an  illegal 
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genera!  warrant,  his  Lord/hip,  w  jth  the  ihtrepldlty  of  a 
Britidi  magHlrate,  and  the  becoming  fortitude  of  an 
Engfifhman,  granted  him  an  habeas  corpus  /  and  on  his 
being  brought  before  the  court  of  common  pleas,  dif- 
charged  him  from  his  conhnement  in  the  Tower,  May 
6.  1763,  in  a  fpeech  which  did  him  honour.  His  wife 
and  fpirited  behaviour  on  this  remarkable  occafion,  fo 
intcrelling  to  every  true-born  Briton,  and  in  the  confe- 
qiient  judicial  proceedings  between  the  printas  of  The 
North  Briton  and  the  meffengers  and  others,  was  fo  ac- 
ceptable to  the  Viation,  that  the  city  of  London  pre- 
fented  him  with  the  freedom  of  their  corporation  in  a 
gold  box,  and  defired  his  pifture,  vi'hich  was  put  up  in 
Guildhall,  with  this  infcription  : 

HANG  ICONEM 
CAROLI  PRATT,  EQ^ 
SUMMI  JUDICIS  C.  B. 
IN   HONOREM   TANTI  VIRI, 
ANGLIC*.  LIBERTATIS  LEGi 
ASGERTORIS, 
S.  P.  Q.  L. 
IN  CURIA  MUNICIPALI 
PONl  JVSSERVNT 
NONO  KAL.  MART.  A.  £).  MDCCLXIV. 
GULIELMO  BRlDGEN,  AR.  PR^/E.  VRB. 

This  portrait,  painted  by  Reynolds,  was  engraved 
ty  Bafire.  The  corporations  of  DubUn,  Bath,  Exeter, 
and  Norwich,  paid  him  the  like  .compliment ;  and  in  a 
petition  entered  in  the  journals  of  the  city  of  Dublin,  it 
was  declared,  that  no  man  appeared  to  have  acquitted 
himfelf  in  his  high  ftation  with  fuch  becoming  zeal  for 
the  honour  and  dignity  of  the  crown,  and  the  fulfilling 
his  majelty's  moft  gracious  intentions  for  prefei-ving  the 
freedonrand  happinefs  of  his  fubjefts,  and  fuch  invincible 
fortitude  in  adminiltering  juftice  and  law,  as  the  Right 
Hont)urable  Sir  Charles  Pratt,  knight,  the  prefcnt  lord- 
chief-jultice  of  his  majelly's  court  of  common  pleas  in 
England,  has  fliown  in  fome  late  judicial  determinations, 
which  muft  be  remembered  to  his  lordfliip's  honour 
while  and  wherever  Britifh  liberties  are  held  facred. 

Higher  honoui-s,  however,  than  the  breath  of  popu- 
lar applaufe  awaited  Sir  Charles  Pratt.  On  the  i6th 
of  July  1765  he  Was  created  a  peer  of  Great  Britain, 
by  the  ftyle  and  title  of  Lord  Camden,  Baron  Camden, 
m  the  county  of  Kent  ;  and,  July  30.  1766,  on  the  re- 
signation of  Robert  carl  of  Northington,  he  was  ap- 
pointed lord  high-chanceUor  of  Great  Britain;  in  which 
capacity  he,  in  a  fpeech  of  two  hours,  declared,  upon 
the  firft  decifion  of  the  fuit  againil  the  meffengers  who 
-larrefted  Mr  Wilkes,  that  "  it  was  the  unanimous  opi- 
nion of  the  whole  court,  that  general  warrants,  except 
in  cafes  of  high  treafon,  were  illegal,  opprelTive,  and  un- 
.warrantablc.  He  conducted  himfelf  in  this  high  office 
To  as  to  obtain  the  love  and  efteem  of  all  parties  ;  but 
when  the  taxation  of  America  was  in  agitation,  he 
declared  himfelf  againft  it,  and  ftrongly  oppofing  it, 
was  removed  from  his  ilation  In  1770. 

Upon  the  fall  of  Lord  North  he  was  ag^iin  taken  in- 
to the  adminiftration,  and  on  the  27th  of  March  1782 
appointed  prefident  of  the  council ;  "  an  office  which  he 
refigned  in  March  1783.  On  the  13th  of  May  J786, 
he  was  created  Vifcount  Bayham  of  Bayham  abbey 
Kent,  and  Earl  Camden. 

Whether  we  confider  Earl  Camden  as  a  Jiatefman^ 
called  to  that  high  fituation  by  his  talents ;  as  a  Liuyer^ 
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defending,  fupportihg,  and  enlarging  the  coufl'tut'on  j 
or  as  a  man  fuftaining  both  by  his  firinnefs  and  unflia- 
ken  integrity — in  all  he  excites  our  general  praife  ;  and  , 
when  we  contemplate  his  high  and  exalted  virtue,  we 
muft  allow  him  to  have  been  an  honour  to  his  country. 
He  died  on  the  l8th  of  April  1794  at  his  houfe  i« 
Hill-ftreet,  Berkeley-fquare,  being  at  that  time  prefi- 
dent of  his  majefty's  moft  honourable  privy-council,  a 
governor  of  the  charter-houfe,  recorder  of  the  city  of 
Bath,  and  F.  R.  S. 

He  married  Elizabeth,  daughtef  and  coheir  of  Ni- 
cholas Jafferys,  Efq;  fon  and  heir  of  Sir  Jeffery  Jaiferys  of 
Brecknock  priory,  knight,  who  died  in  December  1770, 
and  by  whom  he  had  ifl'ue  John  Jafferys  Pratt  (now 
Lord  Camden),  born  1759,  M.  P.  for  Bath,  commif- 
fioner  of  the  admirahy,  1782,  refigned  and  reappointed 
1783  ;  and  four  daughters,  Frances,  mamed,  I77,c,  Ro- 
bert Stewart,  Efq;  of  Mount  Stewart,  county  of  Do  wn, 
1779,  and  M.  P.  for  that  county  ;  Elizabeth,  fingle ; 
Sarah,  married  Nicholas  Saintfield,  Efq;  coimty  of  Down-, 
1 779 ;  Jane,  married  1  780  William  Head  James,  Efq;  fon 
and  heir  of  Sir  F.  Head  of  Langley,  county  of  Bucks. 
His  feat  at  Camden  place,  Chifelhurft,  was  the  refidence 
of  the  great  William  Camden  ;  on  whofe  death  it  came 
by  feveral  intermediate  owners  to  Wefton,  Spencer,  and 
Pratt,  and  was  much  improved  by  his  LordAiip.  His 
remains  were  interred  in  the  family  burying-place  at 
Seal,  in  Kent. 

PRAXAGORAS,  a  native  of  Athens,  at  r»9  years 
of  age  compofed  the  Hiftory  of  the  Kings  of  Athens* 
in  two  books  ;  and  at  22  the  Life  of  Conftantine  the 
Great,  in  which,  though  a  pagan,  he  fpeaks  very  ad- 
vantageoufly  of  that  prince.  He  alfo  wrote  the  Hif- 
tory of  Alexander  the  Great.  He  lived  Under  Conftan- 
tins  about  the  year  345. 

PRAXITELES,  a  veiy  famous  Greek  fculptor, 
who  lived  330  years  before  Chrift,  at  the  time  of  the 
reign  of  Alexander  the  Great.  All  the  ancient  writers 
mention  his  ftatues  with  a  high  commendation,  efpe- 
cially  a  Venus  executed  by  him  for  the  city  of  Cnidos, 
which  was  fo  admirable  a  piece,  that  king  Nicomedes 
offered  to  releafc  the  inhabitants  from  their  tribute  as 
the  purchafe  -of  it ;  but  they  refufed  to  part  with  it. 
The  inhabitants  of  the  ifle  of  Cos  requefted  of  Praxi- 
teles  a  ftatue  of  Venus;  and  in  confequence  of  this  ap- 
plication the  artift  gave  them  their  choice  of  two  ;  one 
of  which  reprefented  the  goddefs  entirely  naked,  and 
the  other  covered  with  draper)^  Both  of  thefe  vvere 
of  exquifite  workmanfiiip  ;  although  the  former  was 
eftecmed  the  moft  beautiful,  nevertlielefs  the  inhabitants 
of  Cos  had  the  wifdom  to  give  the  ,  preference  to  the 
latter,  from  a  conviftion  that  no  motive  whoever  could 
juftify  their  introducing  -into  their  city  any  indecent 
ftatues  or  paintings,  which  are  fo  likely  to  inflame  the 
paffions  of  young  people,  and  lead  them  to  immorali- 
ty and  vice.  What  a  reproach  will  this  be  to  many 
Chriftians! — He  was  on-e  of  the  gallants  of  Phryne  the 
celebrated  courtefan. 

PRAYER,  a  folemn  addrefs  to  God,  which,  when 
it  is  of  any  confiderable  length,  confifts  of  adoration^  con- 
fe/Jion,  fupplication^  interceJftOTiy  antl  thankfgiving. 

By  adoration  we  exprefs  our  fenfe  of  God's  Infinite 
perfe<S:ions,  his  power,  wifdom,  goodnefs,  and  mercy  j 
and  acknowledge  that  our  conftant  dependence  is  up&n 
Him  by  whoni  the  univerfe  was  created  and  has  been 
3  L  2  hitherto 
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hitherto  preferved.    By  confeffion  Is  meant  our  acktiovv- 

^"-^  '  lodgment  of  our  manifold  tranfgreflions  of  the  divine 

laws,  and  our  confequent  unworthinefs  of  all  the  good 
things  which  we  enjoy  at  prefent  or  expeft  to  be  con- 
ferred upon  us  hereafter.  In  fttppfication  we  intreat  our 
omnipotent  Craitor  and  merciful  Judge,  not  to  deal 
\Yith  us  after  our  iniquities,  but  to  pardon  our  tranf- 
greflions, and  by  his  grace  to  enable  us  to  hve  hence- 
forth righteoufly,  foberly,  and  godly,  in  this  prefent 
world  ;  and  by  Chriftians  this  intreaty  is  always  made 
in  the  name  and  through  the  mediation  of  Jefus  Chrift, 
becaufe  to  them  it  is  known  that  there  is  none  other 
name  under  heaven  given  unto  men  whereby  they  may 
be  faved.  To  thefe  j'upplications  for  mercy  we  may 
likewife  add  our  prayers  for  the  neceflaries  of  life  ; 
becaufe  if  we  feek  \fiijl  the  kingdom  of  God  and  his 
righteoufnefs,  we  are  aflured  tliat  fuch  things  fhall  be 
added  unto  us.  Intercejhn  fignifies  thofe  petitions  which 
we  offer  up  for  others,  for  friends,  for  enemies,  for  all 
men,  efpecially  for  our  lawful  governors,  whether  fu- 
preme  or  fubordinate.  And  thank/giving  is  the  expref- 
lion  of  our  gratitude  to  God,  the  giver  of  every  good 
and  perfeft  gift,  for  all  the  benefits  enjoyed  by  us  and 
others,  for  the  means  of  grace,  and  for  the  hope  of  glo- 
ry. Such  are  the  component  parts  of  a  regular  and  fo- 
lemn  prayer,  adapted  either  for  the  church  or  for  the 
clofet.  But  an  ejaculation  to  God,  conceived  on  any 
emergency,  is  likewife  a  prayer,:  whether  it  be  uttered 
by  the  voice  or  fufFered  to  remain  a  mere  affeftion  of 
the  mjnd  ;  becaufe  the  Being  to  whom  it  is  addreffed 
difcerneth  the  thoughts  of  the  heart. 

That  prayer  is  a  duty  which  all  men  ought  to  per- 
form with  humility  and  reverence,  has  been  generally 
acknowledged  as  well  by  the  untaught  barbarian  as  by- 
the  enlightened  Chriftian  ;  5ind  yet  to  this  duty  objec- 
tions have  been  made  by  which  the  underfl:andmg  has 
been  bewildered  In  fophillry  and  affronted  with  jargon. 
"  If  God  be  independent,  omnipotent,  and  poffeffed  of 
every  other  perfeftion,  what  pleafure,  it  has  been  aflced, 
can  he  take  in  our  acknowledgment  of  thefe  perfec- 
tions i*  If  he  knows  all  things  paft,  prefent,  and  futvu-e, 
where  is  the  propriety  of  our  confefhng  our  fms  unto 
him  ?  If  he  is  a  benevolent  and  merciful  Being,  he  will 
pardon  our  fins,  and  grant  us  what  is  needful  for  us 
without  our  fupplications  and  intreaties  ;  and  if  he  be 
likewife  poffeffed  of  infinite  wifdom,  it  is  certain  that 
no  importunities  of  ours  will  prevail  upon  him  to  grant 
vts  what  is  improper,  or  for  our  fakes  to  change  the 
tqual  and  fleady  laws  by  which  the  world  is  governed. 

"  Sliall  burning  jiEtna,  if  a  fage  requires, 
"  Forget  to  thunder,  and  recal  her  fires  ? 
*'  On  air  or  fea  new  m.otions  be  impreft, 
"  Oh  blamelefs  Bethel !  to  relieve  thy  breaft  ? 
"  When  the  loofe  mountain  trembles  from  on  high, 
**  Shall  gravitation  ceafe,  if  you  go  by  ? 
*'  Or  fome  old  temple,  nodding  to  its  fall, 
*Eff:!y  on       M  For  Chartres'  head  referve  the  hanging  wall'*?" 

Such  ^  thie  moft  plaufible  obje6tions  which  are 
ufually  made  to  the  praftice  of  prayer  j  and  though 
they  have  been  fet  off  with  all  the  art  of  the  metaphy- 
lical  wrangler,  and  embellifhed  with  all  the  graces  of 
the  poetry  of  Pope,  they  appear  to  us  fuch  grofs  fo- 
phifms  as  can  operate  only  on  a  veiy  unthinking  head, 
or  on  a  very  corrupt  heart.    For  if  God  certainly  ex- 
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iflf,  and  there  is  not  a  mathematical  theorem  capable  of  P 
more  rigid  demonfcration,  it.  is  obvious  that  no  man  can 
think  of  fuch  a  being  without  having  his  mind  ftrongly 
impreffed  with  the  conviction  of  his  own  couitant  de- 
pendence upon  him  ;  nor  can  he  "  contemplate  the  hea- 
vens, the  work  of  God's  hands,  the  m.oon,  and  the  ftars- 
which  he  has  ordained,"  without  forming  the  moif  fub- 
lime  conceptions  that  he  can  of  tlie  Divine  power,  wif-; 
dom,  and  goodnefs,  &c.  But  fuch  conviclion,  and  fuch.' 
conQsptions,  whether  clothed  in  words  or  not,  arc  to  all 
intents  and  purpofes  what  is  meant  by  adoration  ;  and* 
are  as  well  known  to!  the  Deity  while,  they  remain  the 
filent  afieftions  of  the  heart,  as  after  they  are  fpoken  ini 
the  beginning  of  a  prayer.  Our  adoration,  therefore^ 
is  not  expreficd  for  the  purpofe  of  giving  Information  to 
God,  who  underftandeth  our  thoughts  afar  off ;  but 
merely,  when  the  prayer  is  private,  becaufe  we  cannot 
think  any  more  tlian  fpeak  without  words,  and  becaufe 
the  very  found  of  words  that  are  well  chofen  affeCls  the 
heart,  and  helps  to  fix.  our  attention  :  and  as  the  Bein^ 
who  fees  at  once  the  pojt,  prefent,  and  to  come,  and  ta 
whom  a  thoufand  years  are  but  as  one  day,  ftands  not 
in  need  of  our  information  ;  .fo  neither  was  it  ever  fup- 
pofed  by  a  man  of  rational  piety,  that  he  takes  pleafure 
on  his  o-Tvn  account  in  hearing  his  perfeClions  enumerated 
by  creatures  of  yeilerday  ;  for  being  independent,  he 
has  no  pafTions  to  be  gratified,  and  being  felf-fufficient^ 
he  was  as  happy  when  exifting  alone  as  at  that  moment 
"  when  the  morning  flars  fang  together,  and  all  the  fons 
of  God  fnouted  for  joy."  Adoration  is  therefore  pro- 
per only  as  it  tends  to  preferve  in  our  minds  juft  notions- 
of  the  Creator  and  Governor  of  the  world,  and  of  our 
own  conftant  dependence  upon  him  ;  and  if  fuch  no- 
tions be  ufeful  to  ourfelves,  who  have  a  part  to  aft  in. 
the  fcale  of  exlflence,  upon  which  our  happinefs  de- 
pends (a  propofitlon  which  no  theift  will  controvert)^ 
adoration  mull  be  acceptable  to  that  beaevolent  God^ 
who,  wlien  creating  the  world,  could  have  no  other  endD 
in  view  than  to  propagate  happinefs.  See  Metaphy*- 
sics,  n-  312. 

By  the  farae  mode  of  reafoniivg,  it  will  be  eafy  to  fhow 
the  duty  of  confffion  and  fupp-ication.  W e  are  not  re-i 
quired  to  confefs  our  fins  unto  God,  becaufe  he  is  igno- 
rant of  them  ;  for  he  is  ignorant  of  nothing.  If  he 
wei-e,  no  reafon  could  be  aifigned  for  our  divulging  tgr 
our  judge  a£fions  deferving  of  puni'fliment.  Neithc* 
are  we  required  to  cry  for  mercy,  in  order  to  move  hint 
in  whom  there  is  no  variabieuefs,  neither  fhadow  of  turn- 
ing. The  Being  that  made  the  world,  governs  it  by 
laws  that  are  inflexible,  becaufe  they  are  the  beft  ;  and 
to  fuppofe  that  be  can  be  induced  by  prayers,  oblationsj 
or  facrifices,  to  vary  his  plan  of  government,  is  an  im« 
pious  thought,  which  degrades  the  Deity  to  a  level  with 
man.  One  of  thefe  inflexible  laws  is  the  connexion 
eftabliflied  between  certain  difpofitions  of  mind  and  hu- 
man happinefs.  We  are  enjoined  to  purfue  a  partiqidar 
eourfe  of  condu6l  under  the  denomination  of  virtue,  not 
becaufe  our  virtuous  aftions  can  in  any  degree  be  of  ad- 
vantage to  him  by  whom  we  were  created,  but  becaufa 
they  neceffarily  generate  in  our  own  minds  thofe  difpofi- 
tions which  are  effential  to  our  ultimate  happinefs.  A  man 
of  a  mahgnant,  arrogant,  or  fenfual  difpofition,  would 
have  no  enjoyment  in  that  heaven,  where  all  are  aftuar 
ted  by  a  fpirit  of  love  and  purity  ;  and  it  is  doubtlefs 
for  this  reafon  omong  others,  that  the  Cliriftian  religion 
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prohibits  malice,  arrogance,  and  fenfuallty,  among  her  pear  Inrurmountable. 
votaries,  and  requires  the  cultivation  of  the  oppofite 
virtues.  But  a  perfon  who  has  deviated  far  from  his 
duty  cannot  think  of  returning,  unlefs  he  be  previojfly 
convinced  that  he  has  gone  aftray.  Such  conviftion, 
whenever  he  obtains  It,  will  neceffanly  imprtfs  upon  his 
mind  a  fenfe  of  his  own  danger,  and  fill  his  heart  with 
forrow  and  rem.orfe  for  having  tranfgrelTed  the  laws  cfla- 
blUhed  by  the  moll  benevolent  of  all  Beings  for  the  pro- 
pagation of  ualverfal  felicity.  This  convldlon  of  error, 
thi,!  fenfe  of  danger,  and  'this  cumpuTi£tIon  for  having 
tranfgreffed,  are  all  perceived  by  the  Deity  as  foon  as 
.they  take  place  in  the  mind  of  the  fmner  ;  and  he  is  re- 
quired to  confefi  his  fms,  only  becaufe  the  ad  of  contef- 
iion  tends  to  Imprint  more  deeply  on  his  mind  his  own 
unworthinefs,  and  the  neceifity  of  returning  immediate- 
Iv  into  the  patb.s  of  that  virtue  of  which  all  the  ways 
are  pleafentncfs  and  all  the  paths  are  peace. 

In  the  ohjeaion,  it  is  taken  for  granted,  that  if  God 
be  a  benevolent  and  merciful  Being,  he  will  pardon  our 
fins,  and  grant  us  what  is  needful  for  us,  whether  we 
fupplicate  him  or  not  :  but  this  is  a  grofs  and  palpable 
niiilake,  arlfmgfrom  the  objeftor's  ignorance  of  the  end 
of  virtue  and  the  nature  of  man.  Until  a  man  be  fen- 
fible  of  his  fins  and  his  danger,  he  is  for  the  reafon  al- 
ready afhgned  incapable  of  pardon,  becaufe  his  difpofi- 
tion  is  incompatible  with  the  happinefs  of  the  bleffed. 
-But  whenever  He  acquires  this  convidfion,  it  is  impoffi- 
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original  conftitution  of  things,  when  the  laws  of  nature 
were  eilablifhed,  a  dctermlaate  duration  was  given  ta 
the  top  of  the  mountain  and  the  nodilag  temple,  with* 
out  any  regard  to  forefeen  coniequences,  it  would  un- 
doubtedly iae  abfurd  and  perhaps  impious  to  expeft  the 
law  of  gravitation  to  be  fufpeaded  by  the  prayers  of  a- 
good  man,  who  ftould  happen  to  be  paifing  at  the  in- 
"ftant  decreed  for  the  fall  of  thefe  objccls.  But  of  fuch 
a  conftitution  there  is  fo  far  from  being  evidence,  that 
it  appears  not  to  be  confiftent  with  the  wifdom  and 
goodnefs  of  the  Author  of  nature.  This  world  was 
uiidoubtedly  formed  for  the  habitation  of  man  and  of 
other  animals.  If  fo,  we  mull  neceffarily  fuppofe,  that 
In  the  eftablKliing  of  the  laws  of  nature,  God  adjufted. 
tliem  in  fuch  a  manner  as  he  faw  would  bell  ferve  the 
accomniodallon  of  thofe  fentient  beings  for  whole  accom- 
modation alone  they  were  to  be  eilablifhed..  Let  it  then 
be  admitted,  that  all  the  human  beings  who  were  ever  to 
exift  upon  this  globe,  with  all  their  thoughts,  \vords, 
and  aftlons,  were  at  that  important  monient  prefent  to- 
the  divine  Intelleft,  and  it  lurely  will  not  be  impofiible 
to  conceive,  that  in  confequence  of  the  forefeen  danger 
and  prayers  of  a  good  man,  the  determinate  duration  of 
the  mountain  and  the  tower  might  be  either  lengthened 
or  (hortened  to  let  him  efcape.  This  idea  of  providence, 
and  of  the  efficacy  of  prayer,.  Is  thus  illultrated. by  Mr 
WoUafton  *.     "  Suppofe  M-(fome.  man)  certainly  to  f^Rdigiam 
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pardoned;  and  this  wiHibeing  perceptible  to  the  all-feeing 
eye  of  his  Judge,  forms  the  fum  and  fubftance  of  a  fup- 
plicatlon  for  mercy.  If  he  clothe  it  in  words,  it  is  only 
for  a  reafon  fimllar  to  that  which  makes  him  adore  his 
Creator  and  confefs  his  fins  in  words,  that  juft  notions 
may  be  more  deeply  imprinted  on  his  own  mind.  The 
f^ime  reafoning  holds  good  with  rcfpeft  to  thofe  prayers 
which  we  put  up  for  temporal  blefiings,  for  proted Ion 
and  fupport  in  our  journey  through  life.  We  are  told 
by  high  authority,  "that  "  the  Lord  is  nigh  unto  all 
them  that  call  upon  him,  to  all  that  call  upon  him  in 
truth."  This,  however.  Is  not  liecaufe  he  Is  attrafted 
or  delighted  by  their  prayers  and  intreaties,  but  becaufe 
thofe  prayers  and  intreaties  fit  fuch  as  offer  them  for  re- 
ceiving thofe  benefits  which  he  is  at  all  times  ready  to 
pour  upon  all  mankind.  In  his  elTence  God  is  equally 
prefent  with  the  righteous  and  with  the  wicked,  with 
thofe  who  pray,  and  with  thofe  who  pray  not;  for  "  the 
eyes  of  the  Lord  are  in  every  place  beholding  the  evil 
and  the  good."  But  as  the  atmofphere  equally  fur- 
rounds  every  perfon  upon  this  globe,  and  yet  in  its  ftate 
of  greateft  purity  does  not  affeft  the  afthraatic  as  it  af- 
feds  thofe  who  are  whole  ,-  fo  the  Divine  prefence, 
though  eifentially  tlie  fame  everywhere,  yet  does  not 
proteft  the  impious  as  it  protefts  the  devout,  becaufe 
the  impious  are  not  in  a  ftate  capable  of  the  Divine  pro- 
teftion.  'I"he  end  for  whiph  God  requires  the  exercife 
of  prayer  as  a  duty,  is  not  his  benefit  but  ours  ;  becaufe 
it  h  a  mean  to  generate  in  the  petitioner  fuch  a  dlfpofi- 
tion  of  mind  as  muft  render  him  a  fpecial  objeft  of  ttiat 
love  and  that  providential  care  which  extend  over  the 
whole  creation. 

That  part- of  the  objeftion  which  refults  from  the 
confideration  of  the  fixed  laws  of  nature,  and  which  the 
jio%--  has  fo  finely  illuflrated,  prefents,  it  muft  be  confef- 
fcd,  confiderabie  difficuiu';? ;  but  none  which  to  us  ap- 


come  to  be'  upon  his  death-bed,  L  would;  petition  for  ^ 
fome  particul  ir  legacy,  in  a  manner  fo  earneft  and  humble, 
and  with  fuch  a  good  difpofition,  as  would  render  it 
proper  to  grant  his  requeft  :  and  upon  this,  M  makes 
his  lajl  ujil',  by  which  he  devifes  to  L  that  which  was 
to  be  alked,  and  tlien  locks  up  the  uj'ill ;  and  all  this 
many  years  before  the  death  of  M,  and  whiltt  L  had- 
yet  no  expeftatlon  or  thought  of  any  fuch  thing. 
When  the  time  comes,  the  peihlun  is  made  granted ; 
not  by  making  any  neiu  vn-III,  but  by  the  old  one  already- 
made,  and  without  akeration  :  which  legacy  had,  not- 
withitanding  that,  never  been  left,  had  the  petition  never 
been  preferred.  The  grant  may  be  called  the  efFed  of 
a  future  aft,  and  depends  as  much  upon  It  as  if  it  had 
been  made  after  the  a£t.  So,  if  it  had  been  forefeen, 
that  L  would  not  fo  much  as  ajl,  and  he  had  been  there- 
■  fore  left  out  of  the  will-,  this  prateritwn  would  have  been 
caufed  by  his  carriage,  though  much  later  than  the  date 
of  the  will.  In  all  this  nothing  is  hard- to  be  admitted, 
if  M  be  allowed  to  foreknow  the  caJe,  And  thus  the 
prayers  which,  good  men  offer  to  the  all-knowing  God, 
and  the  negltcl  of  prayers  by  others,  may  find  fitting  ef- 
fects already  forecafted  in  the  courfe  of  nature."  ' 

This  folution  of  the  difiiculty  prelerds  indeed  to  the 
mind  a  prodigious  fcheme,  in  which  all  things  to  come 
are,  as  it  were,  comprehended  under  one  view,  and  efti- 
mated  and  compared  together.  But  when  it  is  confi- 
de red  what  a  raafs  of  won-ders  the  univerfe,  is  in  other 
refpeds  ;  what  an  incomprehenfibly  great  and  perfedl' 
Being  God  is;  that  he  cannot  be  ignorant  of  any 
thing,  no  not  of  the  future  wants  and  deportments 
of  particular  men  ;  and  that  all  things  which  derive 
their  e:iiftence  from  him  muft  be  confiftent  with  one 
another  —it  muft  fiu-ely  be  confeffed  that  fuch  an  ad- 
juftment  of  phyfical  caufes  to  moral  vohtions  Is  with- 
in the  compafs  of  infinite  power  and  perfedl  wifdom... 
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Tq  that  pgrt  of  a  prayer  whic];  we  have  lertned  Jn- 
terceifion,  it  has  been  objeftcd,  that  "  to  intercede  fur 
others  is  to  prefume  that  we  poflefs  an  intereft  with  the 
Deity  upon  which  their  hapjiinefs  and  even  the  profpe- 
rity  of  whole  communities  depends."  In  anlwer  to 
this  objeClion,  it  has  been  obferved  by  an  ingenious  and 
ufeful  writer  f,  that  "  how  unequal  foever  our  know- 
ledge of  the  divine  economy  may  be  to  a  complete  fo« 
lution  of  this  dif-iculty,  which'may  require  a  compre- 
henlion  of  the  entire  plan,  and  of  all  the  ends  of  God's 
moral  government,  to  explain  it  fatisfaClorily,  we  can 
yet  underftand  one  thing  concerning  it,  that  it  is,  after 
all,  nothing  more  than  the  making  of  one  man  the  in- 
ftrument  of  happinefs  and  mifery  to  another ;  which  13 
perfeClly  of  a  piece  with  the  courfe  and  oider  that  ob- 
tain, and  which  we  muft  believe  were  intended  to  obtain 
in  human  affairs.  Why  may  we  not  be  affifted  by  the 
prayers  oi  other  men,  as  well  as  we  are  beholden  for  our 
Jupport  to  their  labour  ?  Why  may  not  our  happinefs  be 
inade  in  feme  cafes  to  depend  upon  the  interceflion  aa 
it  certainly  does  in  many  upon  the  good  offices  of  our 
Jieighbours  ?  The  happinefs  and  mifery  of  great  numbers 
we  fee  oftentimes  at  the  difpofal  of  one  man's  choice, 
or  liable  to  be  much  affected  by  his  conduct  :  what 
greater  difficulty  is  there  in  fuppofing,  that  the  prayers 
of  an  individual  may  avert  a  calamity  from  multitudes, 
or  be  accepted  to  the  benefit  of  whole  communities." 

Thefe  obfervations  may  perhaps  be  fufficient  to  re- 
move the  force  of  the  olijcftion,  but  much  more  may 
be  faid  for  the  praftice  of  mutual  interceflion.  If  it  be 
one  man's  duty  to  intercede  for  another,  it  is  the  duty 
of  that  other  to  intercede  for  him ;  and  if  we  fet  afide 
the  particular  relations  which  arife  from  blood,  and  from 
particular  ftations  in  fociety,  mutual  interceflion  muft; 
be  equally  the  duty  of  all  mankind.  But  there  is  no- 
thing (we  fpeak  from  our  own  experience,  and  appeal 
to  the  experience  of  our  readers)  which  has  fo  power- 
ful a  tendency  to  generate  in  the  heart  of  any  perfon 
good-will  towards  another  as  the  conftant  praAice  of 
praying  to  God  for  his  happinefs.  Let  a  man  regularly 
pray  for  his  enemy  with  all  that  ferioufnefs  which  devo- 
tion requires,  and  he  will  not  long  harbour  refentment 
againft  him.  I^et  him  pray  for  his  friend  with  that  ar- 
dour which  friendfhip  naturally  infpires,  and  he  will  per- 
ceive his  attachment  to  grow  daily  and  daily  fl:ronger. 
If,  then,  univerfal  benevolence,  or  charity,  be  a  difpoli- 
tion  which  we  ought  to  cultivate  in  ourfelvcs,  mutual 
interceflion  is  undeniably  a  duty,  becaufe  nothing  con- 
tributes fo  «*ffcftually  to  the  acquifltion  of  that  fpirit 
which  an  apoftle  terms  the  end  of  the  commandment. 

When  it  is  faid,  that  by  interceding  for  kings,  and 
all  in  authority,  we  feem  to  confider  the  profperity  of 
communities  as  depending  (ipon  our  intereft  with  God, 
the  objeftor  miftakes  the  nature  and  end  of  thefe  inter- 
cefiions.  In  the  profperity  of  any  community  confifts 
great  part  of  the  happinefs  of  its  individual  members  ; 
but  that  profperity  depends  much  upon  the  condudl  of 
its  governors.  When,  therefore,  individuals  intercede 
for  their  governors,  the  ultimate  objeft  of  their  prayers 
muft  be  conceived  to  be  their  own  good.  As  it  is 
equally  the  duty  of  all  the  members  of  the  community 
to  pray  for  their  governors,  fuch  interceflions  are  the 
prayers  of  the  whole  community  for  itfelf,  and  of  every 
individual  for  himfelf.  So  that  in  this  view  of  the  cafe, 
Xkm  moft  juft,  wc  apprehend,  that  can  be  taken  of  it,  it 
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is  ntet  tme  that  fuppHcations  and  interccffieins  for  Mngf 

and  all  in  authority  are  the  prayer*  of  one  individual  for- 
another,  but  the  prayers  of  many  individuals  for  that 
body  of  which  each  of  them  knowa  himjfelf  to  be  a 
member. 

Having  evinced  the  duty  of  adoration,  confeflion, 
fupplication,  and  interceflion,  we  need  not  furely  wafte 
our  readet-s  time  with  a  formal  and  laboured  vindication' 
of  thankfgiving.  Gratitude  for  benefits  received  is  fo 
univerfally  acknowledged  to  be  a  virtue,  and  ingrati- 
tude is  fo  detellable  a  vice,  thcit  no  man  who  lays  clmnt 
to  a  moral  character  will  dare  to  afiirm  that  we  ought 
not  to  have  a  juft:  fenfe  of  the  goodnefs  of  God  in  pre- 
ferving  us  from  the  numberlefa  dangers  to  which  wer 
are  expofed,  and  "  in  giving  us  rain  from  heaven,  and 
fruitful  fcafons,  tilling  our  hearts  with  food  and  glad- 
nefs."  But  if  we  have  this  lenfe,  whether  we  exprefs 
it  in  words  or  not,  we  offer  to  God  thankfgiving  ;  be- 
caufe every  movement  of  the  heart  is  open  and  expofed 
to  his  all-feeing  eye. 

In  this  article  we  have  treated  of  prayer  in  general, 
and  as  the  private  duty  of  eveiy  individual ;  but  there 
ought  to  be  public  as  well  as  private  prayer,  \^hich  flralf- 
be  confldered  after\vurds.  (See  Worship.)  AVe  have 
likewife  obferved,  that  the  prayers  of  every  Chriftiart 
ought  to  be  ofl"ered  in  the  name  and  through  the  medi- 
ation of  Jefus  Qhrift,  for  which  the  reafon  will  be  feen 
in  the  article  Theology.  Wc.' fliall  conclude  our  re- 
fledtibns  on  the  general  duty,  with  obferving,  that  no- 
thing fo  forcibly  reftrains  from  ill  as  the  remembrance 
of  a  recent  addrefa  to  heaven  for  proteftion  and  aflift- 
ance.  After  having  petitioned  for  power  to  refift  temp- 
tation, there  is  fo  great  an  incongruity  in  not  continu- 
ing the  ftruggle,  that  we  blufti  at  the  thought,  and 
perfevere  left  wc  lofe  all  reverence  for  ourfelves.  After 
fervently  devoting  our  fouls  to  God,  we  ftart  with  hor- 
ror at  immediate  apoltacy  :  every  aft  of  deliberate  wick- 
cdnefs  is  then  complicated  with  hypocrify  and  ingrati- 
tude :  it  is  a  mockery  of  the  Father  of  Mercies,  the 
forfeiture  of  that  peace  in  which  we  clofcd  ouraddrefs, 
and  a  renunciation  of  the  hope  which  that  addrefs  in- 
fpired.  But  if  prayer  and  immoralIty.be  thus  incom- 
patible, furely  the  former  {liould  not  be  neglefted  by 
thofe  who  contend  that  moral  virtue  is  the  fummit  of 
hiinian  perfeftion. 

PREACHING.  See  Dkclamatiov,  Art.I.— The 
word  is  derived  from  the  Hebrew  parafch,  expofuU^  **  he 
expounded." 

PRE  ADAMITE,  a  denomination  given  to  the  in- 
habitants of  the  earth,  conceived,  by  fome  people,  to 
have  lived  before  Adam. 

Ifaac  de  la  Pereyra,  is  1655,  publifhcd  a  book  to 
evince  the  reality  of  Preadamites,  by  which  he  gained  a 
confidcrablc  number  of  profelytes  to  the  opinion :  but 
the  anfwer  of  Demarets,  profeflbr  of  theology  at  Gro- 
ningen,  publiftied  the  year  following,  put  a  flop  to  its 
progrefs  j  though  Pereyra  made  a  reply. 

His  fyftem  was  this :  The  Jews  he  calls  Adamites^ 
and  fuppofcs  them  to  have  ifl"ued  from  Adam ;  and 
gives  the  title  Preadamites  to  the  Gentiles,  whom  he 
fuppofcs  to  have  been  a  long  time  before  Adam.  But 
this  being  exprefsly  contrary  to  the  firft  words  of  Gene- 
fls,  Pereyra  had  recourfe  to  the  fabulous  antiquiries  of 
the  Egyptians  and  Chaldeans,  and  to  fome  idle  rabbi  nt, 
who  imagined  there  had  been  another  world  before  that 
4  deferibcd 
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cjefcnbed  by  Mofes.  He  was  apprehended  by  tlie  in- 
quifitign  in  Flanders,  and  very  roughly  ufcd,  though  in 
the  fcrvice  of,  the  dauphin.  But  he  appealed  from  their 
fenteuce  to  Rome  ;  whither  he  went  in  the  time  of 
Alexander  VII.  and  where  he  printed  a  retraftation  of 
his  book  ^f  Preadamites.    See  Pre-existence. 

PREAMIjLE,  in  law,  the  beginning  of  an  atl  of 
parliament,  &c.  which  ferves  to  open  the  intent  of  the 
aOi,  and  the  mifchitfs  intended  to  be  remedied  bv  it. 

PREBEND,  the  maintenance  a  prebendary  receives 
f)Ut  of  the  eftate  of  a  cathedral  or  collegiate  church. 
Prebends  are  diftinguiflied  into  fimple  and  dignitary  :  a 
iimple  prebend  has  no  more  than  the  revenue  for  its 
fupport ;  but  a  prebend  with  dignity  has  always  a  ju- 
rifdiftion  annexed  to  it. 

PREBENDARY,  an  ecclefiaftic  who  enjoys  a. 
prebend. 

The  difference  between  a  prebendary  and  a  canon  is, 
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Prkcrvt  of  C/are  Con^at,  in  Scots  h\y.    Sec  Law,  Pi-eoejit 
Part  III.  n'  elxxx.  28.  H 

Pkrc^pt  ofSej/in,  in  Scots  law.  See  Law,  Part  III.  ^""""'""j 
n"  clxiv.  11^.  *  ^ 

PRECEP  riVE,  any  thmg  which  gives  or  con- 
tains precepts. 

PkBCEFTirs  Poetry.    See  Poetry,  n°  1^6,  &c- 
PRECESSION  OF  THE  Equinoxes.    'Pliie  moft fjiumai 
obvious  of  ail  the  celeltial  motions  is  the  diurnal  revo- revolution 
lution  of  the  ftarry  heavens.    The  whole  appears  to^^ ''^'^ 
turn  round  an  imaginaiy  axis,  which  palfes  through '^^ . 
two  oppolite  points  of  the  heavens,  called  tlie  f>o/es.  One 
of  thefe  is  in  our  light,  being  very  near  the  ftar  and  in 
the  tail  of  the  little  bear.    The  great  circle  which  is 
equidiftant  from  both  poles  divides  the  heavens  into  the 
northern  and  fouthern  hemifpheres,  which  are  equal- 
It  is  called  the  equator,  and  it  cuts  the  horizon  in  the 
eaft  and  well  points,  and  every  ilar  in  it  is  12  fiderial 


that  the  former  receives  his  prebend  in  confideration  of  hours  above  and  as  many  below  the  horizon,  Tn  eack 
Jiis  officiating  in  tlie  church,  but  the  latter  merely  by  his  revolutien. 


hieing  received  into  the  cathedral  or  college. 

PRECARIUM,  in  Scots  law.  See  Law,  N''  clxxiii. 

9- 

PRECEDENCE,  a  place  of  honour  to  which  a 
perfon  is  entitled  This  is  either  of  courtefy  or  of  right. 
The  former  is  that  which  is  due  to  age,  eftate,  &c. 
\vhich  is  regulated  by  cuftom  and  civility  :  the  latter 
is  fettled  by  authority ;  aad  when  broken  in  upon, 
.  gives  an  aftion  at  law. 

In  Great  Britain,  the  order  of  precedency  is  as  fol- 
lows :  The  king  ;  the  princes  of  the  blood  ;  the  arch- 
blfhop  of  Canterbury  ;  the  lord  high  chancellor ;  the 
archbiHiop  of  York  ;  the  lord  treafurer  of  England  ; 
the  lord  prefident  of  the  council  ;  the  lord  privy  feal ; 
dukes;  the  eldeil  fons  of  dukes  of  the  blood  royal;  mar- 
quifTes  ;  dukes  eldcll  fons  ;  earls;  marquifles  eldett  fons; 
dukes  younger  fons  ;  vifcownts  ;  earls  eldeft  fons  ;  mar- 
quifles younger  fons ;  blfliops  ;  barons  ;  fpeaker  of  the 
lioufe  of  commons;  lord  commiffioner  of  the  great  feal; 
vifcounts  eldeft  fons  ;  earls  younger  fons  ;  barons  eldeft 
fens  ;  privy  counfellors  not  peei'S  ;  chancellor  of  the  ex- 
chequer ;  chancellor  of  the  duchy  ;  knights  of  the  gar- 
ter not  peers  ;  lord  chief  juftice  of  the  king's  bench  ; 
mafter  of  the  rolls  ;  lord  chief  juftice  of  the  common 
pleas  ;  lord  chief  baron  of  the  exchequer;  puifne  judges 
and  barons  ;  knights  banneret,  if  made  in  the  field  ; 
mafters  in  chancery  ;  vifcounts  younger  fons  ;  barons 


The  fun's  motions  determine  the  length  of  dayo{,ferva- 
and  night,  and  the  vlciffitudes  of  the  feafons.    By  ations  of  the 
long  feries  of  obfervations,  the  fliepherds  of  Afia  were  Afiatic 
able  to  mark  out  the  fun's  path  in  the  heavens;  he  being  '*' ^P^'^'^^ 
always  in  the  oppolite  point  to  that  which  comes  to 
the  meridian  at  midnight,  with  equal  but  oppofite  decli- 
nation.   Thus  they  could  tell  the  ftars  among  whicli 
the  fun  then  was,  although  they  covdd  not  fee  them. 
They  difcovered  that  his  path  was  a  great  circle  of  the 
heavens,  afterward  called  the  Ecliptic  ;.  wlu'ch  cuts 
the  Equator  in  two  oppolite  points,  dividing  it,  and  be- 
ing divided  by  it,  into  two  equal  paits.    They  farther 
oliferved,  that  when  the  fun  was  in  either  of  thefe  pointa 
of  interfeftion,  his  circle  of  diurnal  revolution  coincided 
with  the  equator,  and  therefore  the  days  and  nights 
were  equal.    Plence  the  equator  cajne  to  be  trailed  the 
EQLMNOgTiAL  LINE,  and  tlie  points  in  which  it  cuts  the 
ecliptic  were  called  the  Ec^uinoctial  points,  and  the 
fun  was  then  faid  to  he  in  the  equinoxes.    One  of  thefe 
was  called  the  Vernal  and  the  other  the  Autumnal 

EfJUINOX. 

It  was  evidently  an  important  problem  in  praftical  To  deter" 
aftronomy  to  determine  the  exaft  moment  of  the  fun's  l^'"^ 
occupying  thefe  ftations  ;  for  it  was  natural  to  compute  [■"n-'j^  cj!l! 
the  courfe  of  the  year  from  that  nioment.    Accordingly  pying  the' 
this  has  been  the  leading  problem  in  the  aftronomy  of  equinocaia-J 
all  nations-    It  is  fufceptible  of  confiderable  precifion,  , 


younger  fons  ;  baronets  ;  knights  banneret ;  knights  of   without  any  apparatus  of  inftruments.    It  is"  only  ne 
the   Bath  ;  knights  bachelors  ;  baronets  eldeft  fons  ;    cefliuy  to  obfervc  the  fun's  declination  on  the  noon  of 
knights  eldeft  fons  ;  baronets  younger  fons  ;  knights    two  or  three  days  before  and  after  tke  equlnoaial  day. 

On  two  confecutive  days  of  this  number,  his  declination 
mull  have  changed  from  north  to  fouth,  or  from  fouth 


}  ounger  fons;  field  and  flag  officers;  doctors  graduate; 
ierjeants  at  law  ;  efquires  j  gentlemen  bearing  coat  ar- 
mour ;  yeomen  ;  tradefmen  ;  artificers  ;  labourers. — 
iVc/c,  The  ladies,  except  thole  of  archbifhops,  bifhops, 
and  judges,  take  place  accarding  to  the  degree  of  quality 
of  their  hufbands  ;  and  unmarried  ladies  take  place  -ac- 
cording to  that  of  their  fathers. 

PRECEDENT,  in  law,  a  cafe  which  has  been  de- 


to  north.  If  his  declination  on  one  day  was  obferved 
to  be  21'  north,  and  on  the  next  5'  fouth,  it  follows  that 
his  declination  was  nothing,  oi-  that  he  was  in  the  equi- 
no£l:ial  point  about  23  minutes  after  7  in  the  mornin^r 
of  the  fecond  day.  Knowing  the  precife  moments,  and 
knowing  the  rate  of  the  fun's  motion  in  the  ecliptic,  it 
termuied,  and  which  ferves  as  a  rule  for  all  of  the  fame  is  eafy  to  afcertain  the  precife  point  of  the  echptic  iu 
mature.  ^  which  the  equator  interfered  it.  ^ 

PRECENTOR,  a  dignity  in  cathedrals,  popularly  By  a  feries  of  fuch  obfervations  made  at  Alexandria  Hippar- 
called  the  chantor^^  or  majier  of  the  choir.  between  the  years  161  and  127  before  Chrift,  Hippar- 

PRECEPT,  in  law,  a  command  in  writing  fent  by    chus  the  father  of  our  aftronomy  found  that  the  point  ^'.'^*"**' 
achief  juftice  or  juftice  of  the  peace,  for  bringing  a  per-    of  the  autumnal  equinox  was  about  fix  degrees  to  the 
foni  recQi-d,  or  other  matter  before  him.  caftward  of  the  ftar  called  Spica  virginis.    Eager  ta 

determine 


mm. 


PRE 
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Prscaflion.  determine  everytliing  by  multiplied  obfervations,  he  ran- 
^"•"V^  facked  all  the  Chaldean,  Egyptian,  and  9the'r  records, 
to  which  his  travels  could  procure  him  acccfs,  for  obfer- 
vations of  the  fame  kind  ;  but  he  does  not  mention  his 
having  found  any.    He  found,  however,  fome  obferva- 
^tlons  of  Ariftillus  and  Timochares  made  about  15© 
years  before.    From  thefe  it  appeared  evident  that  the 
point  of  the  autumnal  equinox  was  then  about  eight  de- 
grees  eaft  of  the  fame  ftar.    He  difcirffes  thefe  pl3fer\'a- 
tions  with  great  fagacity  and  rigour  ;  and,  oa  their  au- 
thority, he  afferts  .that  -the  equinoftial  points  are  not 
fixed  in  the  heavens,  but  move  to  the  wellward  about  a 
J       degree  in  75  years  or  fomewhat  lefs. 
Why  called     This  motion  is  called  the  Precxssion  of  the  Equi- 
the  pvecef  'noxes,  becaufe  by  it  the  time  and  place  of  the  fun's 
equinoftiul  ftation  precedes  the  ufual  calculations.:  it  is 
fully  confirmed  by  all  fubfequent  obfervations.   In  1 750 
the  autumnal  equinox  was  obferved  to  be  20°  21'  weft- 
ward  of  fpica  Virginia,    SuppoHng  the  motion  to  have 
been  uniform  during  this  period  o?  ages,  it  follows  that 
-the  annual  precefTion  is  about  5o"y  ;  that  is,  if -the  ce- 
leftlal  equator  cuts  the  ecliptic  in  a  particular  point  on 

 fol- 

and 

equmox  20  "23  '  betore  ne  has 
completed  his  round  of  tlie  .heax'ens.  Thus  the  equinoc- 
tial or  tropical  year,  or  true  year  of  feafons,  is  fo  much 
fhorter  than  the  revolution  of  the  fun  or  the  fidereal  year, 
importance  is  this  difcovery  that  has  chiefly  immortalized 
ofthedif-  the  name  of  Hipparchus,  though  it  muft  be  acknow- 
«ovcry.  ledged  that  all  his  attronomical  refearches  have  been 
condufted  with  the  fame -fagacity  and  intelligence.  It 
was  natural  therefore  for  him  to  value  himfelf  highly 
for  the  difcovery.  It  muft  be  acknowledged  to  be  one 
of  the  moft  fmgular  that  has  been  made,  that  the  re- 
volution of  the  whole  heavens  ftiould  not  be  ftable, 
but  its  axis  continually  changing^  For  it  muft  bje  ob- 
ferved, that  fmce  the  equator  changes  its  pofition,  and 
the  equator  is  only  an  imaginary  circle,  equidiftant  from 
the  two  poles  or  extremities  of  the  axis  4  thefe  poles 
and  this  axis  muft  eqvially  change  their  pofitions.  The 
equinoftial  points 'make  a  complete  revolution  in  about 
25745,  tlie  equator  being  all  the  while  inclined  to  the 
ecliptic  in  nearly  the  fame  angle.  Therefore  the  poles  of 
this  diurnal  revolution  muft  defcribe  a  circle  round  the 
poles  of  the  ecliptic  at  the  diftance  of  about  23  '  degrees 
in  25745  years;  and  in  the  time  of  Timochares  tlie  north 
pole  of  the  heavens  ,muft  have  been  30  degrees  eaiiward 
of  where  it  now  is. 
Hipptrchus  Hipparchus  has  been  accufed  of  plagiarifm  and  in- 
lias  been  fincerity  in  this  matter.  It  is  now  very  certain  that 
accufed  of  preceffion  of  the  equinoxes  was  known  to  the  aftro- 
plagianfm,  j^omere  of  India  many  ages  before  the  time  of  Hip- 
parchus. It  appears  alfo  tliat  the  Chaldeans  luid  a 
pretty  accurate  knowledge  of  the  year  of  feafons. 
From  their  faros  we  deduce  their  meafure  of  this  year 
to  be  365  days  5  hours  49  minutes  and  1 1  fecoiids, 
exceeding  the  truth  only  by  26' ,  and  much  more  exa£t 
than  the  year  of  Hipparchus,  They  had  alfo  a  fidereal 
year  of  365  days  6  hours  1 1  minutes.  Noav  what  could 
occafion  an  attention  to  two  years,  if  they  did  not  fuppofe 
the  equinoxes  moveable  ?  The  Egyptians  alfo  had  a  know- 
ledge of  fomething  equivalent  to  this:  for  they  had  dif- 
•covered  that  the  dog-ftarwas  no  longer  the  faithful  for- 
V/arjier  of  the  .overflowing  of  the  Nile.j  and  they  com- 
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bined  him  with  the  ftai-  Fomalhafet  *  in  their  myftlcfil  Pre" 
kalendar.  This  knowledge  is  alfo  involved  in  the  pre-  ^  g^^' 
cepts  of  the  Chinefe  aftronomy,  of  much  ©Ider  date  ^^j^^  ^ 
than  the  time  of  Hipparchus.  ,  zodiac; 

.But  all  thefe  acknowledged  fafts  arc  not  fuflScIen't  f'ts  E 
for  depriving  Hipparchus  of  the  honour  of  the  difco-^'^^"^ 
very,  or  fixing  on  him  the  charge  of  plagiarifm.    This  j^j 
amotion  was  a  thing  unknown  to  the  aftronomers  of  the  i 
Alexandrian  fchool,  and  it  was  pointed  out  to  them  Sat  fi 
by  Hipparchus  in  the  way  in  which  he  afcertained 
every  other  pofition  in  aftronomy,  'namely,  as  the  ma- 
thematical refu'lt  of  aftual  obfervations,  and  not  as  a 
thing  deducible  from  any  opinions  on  other  fubjefts  re- 
lated to  it.    We  fee  him,  on  all  other  occafions,  eager  to 
confirm  his  own  obfervations,  and  his  deduftions  from 
them,  by  every  thing  he  could  pick  up  from  other  aftro- 
nomers ;  and  he  even  adduced  the  above-mentioned 
pi-a£lice  of  the  Egyptians  in  corroboration  of  his  doc- 
trine.    It  is  more  than  probable  then  that  he  did  not 
Jcnow  any  thing  more.    Had  he  known  the  Indiaa 
preceffion  of  54"  annually,  he  bad  no  temptation  what- 
£ver  to  withhold  him  from  ufing  it  in  preference  to  one 
which  he  acknowledges  to  be  inaccurate,becaufe  deduced 
fi-om  the  very  ftiort  period  of  1 50  y^ars,  and  from  the 
obfervations  of  Timochares,  in  which  he  had  no  great 
confidence. 

This  motion  of  the  ftarry  heavens  waS"-long  a  matter  Heavei 
©f  difcuflion,  as  a  thing  for  which  no  phyfical  teafon  n^^t'on 
could  be  affigned.  But  the  eftabliftiment  of  the  Co«-|^^^'^j^^ 
pernican  fyftem  reduced  it  to  a  very  fimple  affair  ;  the  peniica 
motion  which  was  thought  to  affeft  all  the  heavenly  lyftcm 
bodies,  is  now  acknowledged  to  be  a  deception,  or  a  falfe 
judgment  from  the  appearances.  The  -earth  turns 
round  its  own  axis  while  it  revolves  round  the  fun,  in 
the  fame  manner  as  we  may  caufe  a  child's  top  to  fpin 
on  the  brim  of  a  mill-ftone,  while  the  ftone  is  turning 
flowly  round  its  axis.  If  the  top  fpin  ileadily,  witli- 
out  any  wavering,  its  axis  will  always  point  to  the  ze- 
nith of  the  heavens  ;  but  we  frequently  fee,  that  while 
it  fpins  briflcly  round  its  axis,  the  axis  itfelf  has  a  flow 
conical  motion  round  the  vertical  line,  fo  that,  if 
produced,  it  would  flowly  defcribe  a  circle  in  the  hea- 
vens round  the  zenith  point.  The  flat  furface  of  the 
top  may  reprefentthe  terteftrial  equator,  gradually  turn- 
ing itfelf  round  on  all  fides.  If  this  top  were  formed 
like  a  b  all,  with  an  equatorial  circle  on  it,  it  woidd  re- 
prefent  the  whole  motion  veiy  prettily,  the  only  difte- 
rence  being,  that  the  fpinning  motion  and  this  waver- 
ing .moti  Ti  are  in  the  fame  dirt6\ion  ;  whereas  the  diur- 
nal rotati  on  and  the  motion  of  the  equino6lial  points  are 
in  contra I'y  dire£lions.  Even  this  difiimilarity  may  be 
removed,  by  making  the  top  turn  on  a  cap,  like  the 
card  of  a  mariner's  compafs.  f- 

It  is  now  a  matter  fuUy  <;ftabliftied,  that  while  the  .Vnd  d 
etuth  revolves  round  the  fun  from  weft  to  eaft,  in  the  earth" 
plane  -of  the  ecliptic,  iu  the  courfc  of  a  year  it  turns 
round  its  own  axis  from  weft  to  eaft  in  23''  56  4", 
which  axis  is  inclined  to  this  plane  in  an  angle  ot  nearly 
23"  28'  ;  and  tliat  this  axis  turns  round  a  line  peipen- 
dicular  to  the  ecliptic  in  25,745  years  from  eaft  to  weft, 
•keeping  nearly  the  J^mt  inclination  to  the  ecliptic. — 
By  this  means,  its  pol^'in  the  fphere  of  the  ftarry  hea- 
vens dcfcribes  a  circle  round  the  pole  of  the  ecliptic  at 
the  diftance  of  23*  2 8'  .  nearly.  'Yhe  confequence  of 
this  muft  be,  that  the  terreftrial  equator,  when  produ- 
3  ced 
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wcfiflloH.  ced  to  the  fphere  of  the  ftany  heavens,  will  cut  the  a  circle  diflant  frem  jt  23" 
ecliptic  in  two  oppofite  points,  through  which  the  fun 
muft  pafs  w'hen  he  makes  the  day  and  night  equal ;  and 
that  thefe  points  muft  ftift  to  the  weftward,  at  the  rate 
of  feconds  annually,  which  is  the  preceflion  of  the 
equinoxes.  Accordingly  this  has  been  the  received 
doftrine  among  aftronomers  for  nearly  three  centuries, 
and  it  was  thought  perfeftly  conformable  to  appear^ 
ances. 

But  Dr  Bradley,  the  moil  fagacious  of  modern  aflro- 
cmpt  to  vomers,  hoped  to  difcover  the  parallax  of  the  earth's 
e  paralax^'^^*-       obfervations  of  the  adlual  pofition  of  the  pole 
F  the        of  the  celeftial  revolution.  Dr  Hooke  had  attempted  this 
kth's  or-  before,  but  with  very  imperfedt  inftruments.    The  art 
of  obferving  being  now  prodigioufly  improved,  Dr  Brad- 
ley refumed  this  inveftigation.    It  will  eafily  appear, 
that  if  the  earth's  axis  keeps  parallel  to  itfelf,  its  extre- 
mity muft  defcribe  in  the  fphere  of  the  ftarry  heavens 
a  figure  equal  and  parallel  to  its  orbit  round  the  fun  ; 
and  if  the  ftars  be  fo  near  that  this  figure  is  a  vifible  ob- 
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adley's 
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!',  reprefenting  the  circle  PreceffluR. 
defcribed  by  the  pole  of  the  equator  during  one  revolu-  ^ 
tion  of  the  equinoftial  points.    Let  P  be  the  phce  of  j^athe'raa- 
this  laft  mentioned  pole  at  fome  given  time.    Round  c^cal  theory 
P  defcribe  a  circle  ABCD,  whofe  diameter  AC  is  18 '.if  the  pole* 
The  realfituationofthe  pole  will  be  in  the  circumference 
of  this  circle;  and  its  place,  in  this  circumference,  '^■i- ^oicd  to^^ 
pends  on  the  place  of  the  moon's  afcending  node.  Jefcribe  % 
Draw  EPF  and  GPL  perpendicular  to  it;  let  GL  circle, 
be  the  colure  of  the  equinoxes,  and  EF  the  colure  of 
the  folftices.  Dr  Bradley's  obfervations  fhovired  that  the 
pole  was  in  A  when  the  node  was  in  L,  the  ver- 
nal equinox.    If  the  node  recede  to  H,  the  winter 
folftice,  the  pole  is  in  B.    When  the  node  is  in  the 
autumnal  equinox  at  G,  the  pole  is  at  C  ;  and  when 
the  node  is  in  F,  the  fummer  folftice,  the  pole  is  in  D. 
In  all  intermediate  fituations  of  the  moon's  afcending 
node,  the  pole  is  in  a  point  of  the  circumference  ABCD, 
three  figns  or  90"  more  ads^anced. 
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Dr  Bradley,  by  comparing  together  a  great  number  More  exaft 
jeft,  the  pole  of  diurnal  revolution  will  be  indifferent  of  obfervations,  found  that  the  mathematical  theory, ^"'.I'^® 
diftlnguifliable  points  of  this  figure.    Confequently,  if    and  the  calculation  depending  on  it,  would  correfpond !' 
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the  axis  defcribes  the  cone  already  mentioned,  the  pole 
will  not  defcribe  a  circle  round  the  pole  of  the  ecliptic, 
but  will  have  a  looped  motion  along  this  circumference, 
fimilar  to  the  abfolute  motion  of  one  of  Jupiter's  fatel- 
lites,  defcribing  an  epicycle  whofe  centre  defcribes  the 
circle  round  the  pole  of  the  ecliptic. 

He  accordingly  obferved  fuch  an  epicyclical  motion, 
and  thought  that  he  had  now  overcome  the  only  difii- 
culty  in  the  Copernican  fyftem  ;  but,  on  maturely  con- 
fidering  his  obfervations,  he  found  this  epicycle  to  be 
quite  inconfiftent  with  the  confequences  of  the  annual 
parallax,  and  it  puzzled  him  exceedingly.  One  day, 
while  taking  the  amufement  of  failing  about  on  the 
Thames,  he  obferved,  that  every  time  the  boat  tacked, 
the  dire£lion  of  the  wind,  eftimated  by  the  direftion  of 
the  vane,  feemed  to  change.  This  immediately  fug- 
gefted  to  him  the  caufe  of  his  obferved  epicycle,  and 
he  found  it  an  optical  illufion,  occafioued  by  a  combi- 
nation of  the  motion  of  light  with  the  motion  of  his 
telefcope  while  obferving  the  polar  ftars.  Thus  he  un- 
wittingly eftablifhed  an  incontrovertible  argument  for 
the  truth  of  the  Copernican  fyftem,  and  immortalized 
his  name  by  his  dlfcovery  of  the  Aberration  of  the 
ftars. 

He  now  engaged  in  a  feries  of  obfervations  for  af- 


n  o'nhe  circumftances  of  this  difcovery.  In 

the  courfe  of  thefe,  which  were  continued  for  2  8  years, 
he  difcovered  another  epicyclical  motion  of  the  pole  of 
the  heavens,  which  was  equally  curious  and  unexpected. 
He  found  that  the  pole  defcribed  an  epicycle,  whofe 
diameter  was  about  1 8",  having  for  its  centre  that  point 
of  the  circle  round  the  pole  of  the  ecliptic  in  which  the 
pole  would  have  been  found  independent  of  this  new 
motion.  He  alfo  obferved,  that  the  period  of  this  epi- 
cyclical motion  was  i8  yeai-s  and  fcven  months.  It 
ftruck  him,  that  this  was  precifely  the  period  of  the  re- 
volution of  the  nodes  of  the  moon's  orbit.  He  gave  a 
brief  account  of  thefe  refults  to  Lord  Macclesfield,  then 
prefident  of  the  Royal  Society,  in  1747.  Mr  Machin, 
to  whom  he  alfo  communi<:ated  the  obfervations,  gave 
him  in  return  a  very  neat  mathematical  hypothefis,  by 
which  the  motion  might  <be  calculated. 
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much  better  with  the  obfervations,  if  an  ellipfe  were^he  circle, 
fubftituted  for  the  circle  ABCD,  making  the  longer 
axis  AC  18",  and  the  fliorter,  BD,  16".  Mr  d'Alem- 
bert  determined,  by  the  phyfical  theory  of  gravitation, 
the  axes  to  be  18''  and  13 ",4. 

Thefe  obfervations,  and  this  mathematical  theory,  Thefe  oh- 
muft  be  confidered  as  fo  many  fadls  in  aftronomy,  and^'"^^^'^''"'"' 
we  muft  deduce  from  them  the  methods  of  computing  ''^'^ 
the  places  of  all  celeftial  phenomena,  agreeable  to  the  f  j^'^Yn^'^^ 
univerfal  praftice  of  determining  every  point  of  the  hca-uftroiiomy, 
vens  by  its  longitude,  latitude,  right  afcenfion,  and  de- 
clination. J  ^ 

It  is  evident,  in  the  firft  place,  that  this  equation  Obliqufty 
of  the  pole's  motion  makes  a  change  in  the  obliquity  ^"^.^ 
of  the  echptic.  The  inchnation  of  the  equator  to  the*^^'^^'*^* 
ecliptic  is  meafured  by  the  arch  of  a  great  circle  inter- 
cepted between  their  poles.  Now,  if  the  pole  be  in  O 
inftead  of  P,  it  is  plain  that  the  obliquity  is  meafured 
by  EO  inftead  of  EP.  If  EP  be  confidered  as  the 
mean  obhquity  of  the  ecliptic,  it  is  augmented  by  9" 
when  the  moon's  afcending  node  is  in  the  vernal  equi- 
nox, and  confequently  the  pole  in  A.  It  is,  on  the 
contrary,  diminiftied  9''  when  the  node  is  in  the  au- 
tumnal equinox,  aad  the  pole  in  C ;  and  it  is  equal  to 
the  mean  when  the  node  is  in  the  colure  of  the  folftices. 
This  change  of  the  inclination  of  the  earth's  axis  to  the 
plane  of  the  ecliptic  was  called  the  nutation  of  the  axis 
by  Sir  Ifaac  Newton;  who  fhowed,  that  a  change  of 
nearly  a  fecond  muft  obtain  in  a  year  by  the  aftion  of 
the  fun  on  the  prominent  parts  of  the  terreftrial  fplie- 
roid.  But  he  did  not  attend  to  the  change  which 
would  be  made  in  this  motion  by  the  variation  which 
obtains  in  the  difturbing  force  of  the  moon^  in  confe- 
quence  of  the  different  obliquity  of  her  aftion  on  the 
equator,  arifing  from  the  motion  of  her  ow-n  oblique  or- 
bit. It  is  this  change  which  now  goes  by  the  name 
NUTATION,  and  we  owe  its  difcoveiy  entirely  to  Dr 
Bradley.  The  general  change  of  the  pofition  of  the 
earth's  axis  has  been  termed  deviation  by  modern  aftro- 
nomers. J  8 
The  quantity  of  this  change  of  obliquity  is  eafily  af-Qi'^'  •''f;"  0^' 

certained.    It  is  evident,  from  what  has  been  already 'l^^^^'^ 

 /  alcertaineJ. 


Let  E  (fig.  I.),  be  the  pole  of  the  ecliptic,  and  SPQ_  faid,  that  when  the  pole  is  in  O,  the  arch  ADCO  is 
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equal  to  the  node's  longitude  from  the  vernal  equinox, 
and  that  PM  is  its  cofme  ;  and  (on  account  of  the  fmall- 
nefs  of  AP  in  comparifon  of  EP)  PM  may  be  taken  for 
the  change  of  the  obliquity  of  the  ecliptic.  This  is 
therefore  =:  9 '  X  cof.  long,  node,  and  is  additive  to  the 
mean  obliquity,  while  O  is  in  the  fcmicircle  BAD,  that 
is,  while  the  longitude  of  the  node  is  from  9  figns  to  3 
figns ;  but  fubtraftive  while  the  longitude  of  the  node 
changes  from  3  to  9  figns. 

But  the  nutation  changes  alfo  the  longitudes  and 
right  afcenfions  of  the  ftars  and  planets  by  changing 
the  equinoftial  points,  and  thus  occafionln^^  an  equa- 
tion in  the  preceffion  of  the  equinoftlal  points.  It  was 
this  circumftance  which  made  it  neceffary  for  us  to  con- 
fider  it  in  this  place,  while  exprefsly  treating  of  this 
preceffion.  Let  us  attend  to  this  derangement  of  the 
equinoctial  points. 

The  great  circle  or  meridian  which  pafles  through 
the  poles  of  the  ecliptic  and  equator  is  always  the  fol- 
ftitial  colure,  and  the  equinoCtial  colore  is  at  right 
angles  to  it :  therefore  when  the  pole  is  in  P  or  in  O, 
EP  or  EO  is  the  folftitial  colure.  Let  S  be  any  fixed 
ftar  or  planet,  and  let  SE  be  a  meridian  or  circle  of  lon- 
gitude ;  draw  the  circles  of  declination  PS,  OS,  and 
the  circles  M'EM',  m'Em',  perpendicular  to  PE,  OE. 

If  the  pole  were  in  its  mean  place  P,  the  equinoftial 
points  would  be  in  the  ecliptic  meridian  M  EM',  or 
that  meridian  would  pafs  through  the  interfeftions  of 
the  equator  and  ecliptic,  and  the  angle  M'ES  would 
meafure  the  longitude  of  the  ftar  S.  But  when  the 
pole  is  in  O,  the  ecliptic  meridian  wEw'  will  pafs  thro' 
the  equinoftial  points.  The  equinoftial  points  muft 
therefore  be  to  the  weftward  of  their  mean  place,  and 
the  equation  of  the  preceffion  muft  be  additive  to  that 
preceffion  ;  and  the  longitude  of  the  ftar  S  will  now  be 
meafured  by  the  angle  »2  ES,  which,  in  the  cafe  here 
reprefented,  is  greater  than  its  mean  longitude.  The 
difference,  or  the  equation  of  longitude,  arlfing  from  the 

OM 

nutation  of  the  earth's  axis,  is  the  angle  OEP,  or 

OM  is  the  fine  of  the  angle  CPO,  which,  by  what  has 
been  already  obferved,  is  equal  to  the  longitude  of  the 
node  :  Therefore  OM  is  equal  to  9'X  long,  node,  and 
OM  q'X  fin.  long,  node  ,  , 

OE  ^^"^  ^-^^-obli-qre-dir'  !' 
additive  to  the  mean  longitude  of  the  ftar  when  O  is 
in  the  femlcircle  CBA,  or  while  the  afcending  node  is 
paffing  backwards  from  the  vernal  to  the  autumnal  equi- 
nox ;  but  it  is  fubtraftive  from  it  while  O  is  in  the  feml- 
circle ADC  or  while  the  node  is  paffing  backwards  from 
the  autumnal  to  the  vernal  equinox  ;  or,  to  exprefs  it 
more  briefiy,  the  equation  is  fubtraftive  from  the  mean 
longitude  of  the  ftar,  while  the  afcending  node  is  in  the 
fitft  fix  figns,  and  additive  to  it  while  the  node  is  in  the 
laft  fix  figns. 

This  equation  of  longitude  is  the  fame  for  all  the 
ftars,  for  their  longitude  is  reckoned  on  the  ecliptic 
(which  is  here  fuppofed  invariable)  ;  and  therefore  is 
affefted  only  by  the  variation  of  the  point  from  which 
the  longitude  is  computed. 

The  right  afcenfion,  being  computed  on  the  equator, 
fuffers  a  double  change.  It  is  computed  from,  or  be- 
gins at,  a  diff"erent  point  of  the  equator,  and  it  termi- 
aates  at  a  different;  point  becaufe  the  equator  having 
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changed  its  pofition,the  circles  of  declination  alfo  change  Preceffi  on 
theirs.  When  the  pole  is  at  P,  the  right  afcenfion  of 
S  from  the  folftitial  colure  is  meafured  by  the  angle 
SPE,  contained  between  that  colure  and  the  ftar's  circle 
of  decHnatlon.  But  when  the  pole  is  at  O,  the  right 
afcenfion  is  meafured  by  the  angle  SOE,  and  the  dif- 
ference of  SPE  and  SOE  is  the  equatien  of  right  af- 
cenfion. The  angle  SOE  confifts  of  two  parts,  GOE 
and  GOS  ;  GOE  remains  the  fame  wherever  the  ftar  S 
is  placed,  but  GOS  varies  with  the  place  of  the  ftar.— — 
We  muft  firft  find  the  variation  by  which  GPE  becomes 
GOE,  which  variation  is  common  to  all  the  ftars.  The 
triangles  GPE,  GOE,  have  a  conftant  fide  GE,  and  a 
conftant  ai%le  G  ;  the  variation  PO  of  the  fide  GP  is 
extremely  fmall,  and  therefore  the  variation  of  the  angles 
may  be  computed  by  Mr  Cotes's  Fluxionary  Theorems. 
See  Simpfon's  Fluxions,  253,  Sec.  As  the  tangent  of 
the  fide  EP,  oppofite  to  the  conftant  angle  G,  is  to  the 
fine  of  the  angle  EPG,  oppofite  to  the  conftant  fide 
EG,  fo  is  PO  the  variation  of  the  fide  GP,  adjacent  to 
the  conftant  angle,  to  the  variation  x  of  the  angle 
GPO,  oppofite  to  the  conftant  fide  EG.  This  gives 
9'  X  fin.  long,  node  .  .  • 

X  —  , .     ,-7  •    This  is  fubtradlive  from  the 

tang.  obi.  ecup. 

mean  right  afcenfion  for  the  firft  fix  figns  of  the  node's 
longitude,  and  additive  for  the  laft  fix  figns.  This  equa- 
tion is  common  to  all  the  ftars. 

The  variation  of  the  other  part  SOG  of  the  angle,  ^^^^^ 
which  depends  on  the  different  pofition  of  the  hour  ^"j.*'""*' 
circles  PS  and  OS,  which  caufes  them  to  cut  the  equa- 
tion in  different  pqints,  where  the  arches  of  right  afcen- 
fion terminate,  may  be  difcovered  as  follows.     The  tri- 
angles SPG,  SOG,  have  a  conftant  fide  SG,  and  a 
conftant  angle  G.    Therefore,  by  the  fame  Cotefiaa 
theorem,  tan.  SP :  fin.  SPG  =  PO  :  y,  and  y,  or  the 
fecond  part  of  the  nutation  in  right  afcenfion,  = 
9''X  fin.  diff.  R.  A.  of  ftar  and  node 
cotan.  declin.  ftar 
The  nutation  alfo  affefts  the  declination  of  the  ftars  :  Nutation 
For  SP,  the  mean  codeclination,  is  changed  into  SO. —  affefts  thi 
Suppofe  a  circle  defcribed  round  S,  with  the  diftance  ^^f'^'j^^^^j.'" 
SO  cutting  SP  in  f ;  then  it  is  evident  that  the  equa- 
tion of  declin.  is  P/"— POX  cofine  01^=  9'  X  fign 
r.  afcen.  of  ftar — long,  of  node.  45 

Such  are  the  calculations  in  conftant  ufe  in  our  a-  -"^  "^^^^ 
ftronomlcal  refearches,  founded  on  Machin's  Theory,  of  cakula 
When  ftill  greater  accuracy  is  required,  the  elliptical  tiun. 
theory  muft  be  fubftltuted,  by  taking  (as  Is  expreffed 
by  the  dotted  lines)  O  in  that  point  of  the  ellipfe  de- 
fcribed on  the  tranfverfe  axis  AC,  where  it  is  cut  by 
OM,  drawn  according  to  Machin's  theory.  All  the 
change  made  here  is  the  diminution  of  OM  in  the  ratio 
of  1  8  to  I  ^5,4,  and  a  correfponding  diminution  of  the 
angle  CPO.  The  detail  of  it  may  be  feen  in  De  la 
Lande's  j^Jlronomy^  zxt.  2874;  but  is  rather  foreign  to 
our  prefent  purpofe  of  explaining  the  preceffion  of  the 
equinoxes.  The  calculations  being  In  every  cafe  tedious, 
and  liable  to  miftakes,  on  account  of  the  changes  of  the 
figns  of  the  different  equations,  the  zealous  promoters  of 
aftronomy  have  calculated  and  publiflied  tables  of  all 
thefe  equations,  both  on  the  circular  and  elliptical  hy- 
pothefis.  And  ftill  more  to  abridge  calculations,  which 
occur  in  reducing  cveiy  aftronomical  obfervation,  when 
the  place  of  a  phenomenon  is  deduced  from  a  compari- 
fon 
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reeeflion.  fon  with  known  fixed  ftars,  there  have  been  publifted    axis  of  this  orbit,  perpendicular  to  its  plane,  and  there-  Pivc.flioa. 
-^r—~  tables  of  nutation  and  precefiion,  for  feme  hundreds  of   fore  indined  to  the  Ecliptic.  Since  the  Moon  gravitates  — "V""^ 


tlie  principal  ftars,  for  every  pofition  of  the  moon's  node 
and  of  tlie  fun. 

receffion       It  now  remains  to  conlider  the  preceflion  of  the  equi- 
f  'he  equi-nodlial  points,  with  its  equations,  arifing  from  the  nuta- 
tion of  the  earth's  axis  as  a  phyfical  phenomenon,  and 
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oints,  c  endeavour  to  account  for  it  upon  thofe  mechanical 
principles  which  have  fo  happily  explained  all  the  other 
phenomena  of  the  celeftial  motions. 

This  did  not  efcape  the  penetrating  eye  of  Sir  Ifaac 
Newton  ;  and  he  quickly  found  it  to  be  a  confequence, 
and  the  moft  beautiful  proof,  of  the  univerfal  gravitation 
of  all  matter  to  all  matter  ;  and  there  is  no  part  of  his 
'"j'^'*  immortal  work  where  his  fagacity  and  fertility  of  re- 
fource  fhine  more  confpicuoufly  than  in  this  inyeftiga- 
tion.  It  muft  be  acknowledged,  however,  that  New- 
ton's inveftigation  is  only  a  fhi-ewd  guefs,  founded  on 
alTumptions,  of  which  it  would  be  extremely  diflicult  to 
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to  the  fun  in  the  direftion  MS,  which  is  all  above  the 
Echptic,  it  is  ^lain  that  this  gravitation  has  a  tendency 
to  draw  the  M«on  towards  the  Ecliptic.  Suppofe  this 
force  to  be  fuch  that  it  would  draw  the  Moon  down 
from  M  to  /  in  the  time  that  fhe  would  have  moved 
from  M  to  t,  in  the  tangent  to  her  orbit.  By  the  com- 
bination of  thefe  motions,  the  Moon  will  defert  her  or- 
bit, and  defcribe  the  line  Mr,  winch,  makes  the  diagonal 
of  the  parallelogram  ;  and  if  no  farther  adion  of  the  fun 
be  fuppofed,  flie  will  defcribe  another  orbit  M^n',  lying- 
bet  ween  the  orbit  MCD/z  and  the  Ecliptic,  and  Qie  wifl 
come  to  the  Ecliptic,  and  pafs  through  it  in  a  point  n', 
nearer  to  M  than  n  is,  which  was  the  former  place  of  her 
defcending  node.  By  this  change  of  orbit,  the  line  EX 
will  no  longer  be  perpendicular  to  it ;  but  there  will  be 
another  line  Ex,  which  will  now  be  perpendicular  to 
the  new  orbit.    Alfo  the  Moon,  moving  from  M  to  r. 


demonftrate  either  the  truth  or  falfity,  and  which  requi-  does  not  move  as  if  fhe  had  come  from"  the  afcendinj 

red  the  genius  of  a  Newton  to  pick  out  in  fuch  a  com-  node  N,  but  from  a  point  N  lying  beyond  it  ;  and  the 

plication  of  abftrufe  circumilances.    The  fubjcft  has  line  of  the  nodes  of  the  orbit  in  this  new  pofition  is 

occupied  the  attention  of  the  firft  mathematicians  of  N'  n.    Alfo  the  angle  MN'/w  is  lefs  than,  the  angle 


Europe  fince  his  time  ;  and  is  flill  confidered  as  the 
moft  curious  and  difficult  of  all  mechanical  problems. 
The  moft  elaborate  and  accurate  diflertations  on  the 
preceflion  of  the  equinoxes  are  thofe  of  Sylvabella  and 
Walmefly,  in  the  Philofophical  Tranfaftions,  pubhfhed 
about  the  year  1 754;  that  of  Thomas  Simpfon,  publifh- 
ed  in  his  Mifcellaneous  Trails  ;  that  of  Father  Frifius, 
in  the  Memoirs  of  the  Berlin  Academy,  and  afterwards, 
with  great  improvements,  in  his  Cofmographia ;  that  of 
Euler  in  the  Memoirs  of  Berlin  ;  that  of  D'Alembert  in 


MNw;. 

Thus  the  nodes  ftiift  their  places  in  a  direftion  op- 
pofite  to  that  of  her  motion,  or  move  to  the  weftward  ; 
the  axis  of  the  orbit  changes  its  pofition,  and  the  orbit 
itfelf  changes  its  inclination  to  the  ecliptic.  Thefe 
momentary  changes  are  different  in  different  parts  of 
the  orbit,  according  to  the  pofition  of  the  Hne  of  the 
nodes.  Sometimes  the  inclination  of  the  orbit  is  in- 
creafed,  and  fometimes  the  nodes  move  to  the  eaftward. 
But,  in  general,  the  incHnation  increafes  from  the  time 


a  feparate  differtation  ;  and  that  of  De  la  Grange  on  the    that  the  nodes  are  in  the  line  of  fyzig-ee,  till  thev  2-et  into 


Libration  of  the  Moon,  which  obtained  the  prize  in 
the  Academy  of  Paris  in  1769.  We  think  the  differ- 
tation of  Father  Frifius  the  moft  perfpicuous  of  them  all, 
being  condu<ited  in  the  method  of  geometrical  analyfis  ; 
whereas  moft  of  the  others  proceed  in  the  fluxionary 
and  fymbolic  method,  which  is  frequently  deficient  in 
diftinft  notions  of  the  quantities  under  confideration, 
and  therefore  does  not  give  us  the  fame  perfpicuous 
conviftion  of  the  truth  of  the  refults.  In  a  work  hke 
ours,  it  is  impoffible  to  do  juftice  to  the  problem,  with- 
out entering  into  a  detail  which  would  be  thought  ex- 
tremely difproportioned  to  the  fubjedt  by  the  genera- 
lity of  our  readers.  Yet  thofe  who  have  the  neceffary 
preparation  of  mathematical  knowledge,  and  wifh  to  un- 
derftand  the  fubjeft  fully,  will  find  enough  here  to  give 
them  a  very  diftindl  notion  of  it ;  and  in  the  article  Ro- 
tation, they  will  find  the  fundamental  theorems,  which 
will  enable  them  to  cany  on  the  inveftigation.  We  fhall 
firft  give  a  ftiort  flcetch  of  Newton's  inveftigation,  which 
is  of  the  moft  palpable  and  popular  kind,  and  is  highly 
I  valuable,  not  only  for  its  ingenuity,  but  alfo  becaufe  it 

"  will  give  our  unlearned  readers  diftinft  and  fatisfadlory 

conceptions  of  the  chief  circumftances  of  the  whole  phe- 
nomena. 

Let  S  (fig.  2.)  be  the  fun,  E  the  Earth,  and  M  the 
Moon,  moving  in  the  orbit  NMCD/z,  which  cuts  the 
plane  of  the  Ecliptic  in  the  line  of  the  nodes  N«,  and 
has  one  half  raifed  above  it,  as  reprefented  in  the  figure, 
the  other  half  being  hid  below  the  Ecliptic.  Sup- 
:CCCXiVP°^^  ^^^^  <^'"bit  folded  down  ;  it  will  coincide  with  the 
Ecliptic  in  the  circle  Nmcdn.  Let  EX  reprefeut  the 
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quadrature,  after  which  it  diminifhes  till  the  nodes  are 
again  in  fyzigee.  The  nodes  advance  only  while  they 
are  in  the  oftants  after  the  quadratures,  and  while  the 
moon  paffes  from  quadrature  to  the  node,  and  they  re- 
cede in  all  other  fituations.  Therefore  the  recefs  ex- 
ceeds the  advance  in  every  revolution  of  the  moon  round 
the  earth,  and,  on  the  whole,  they  recede. 

What  has  been  faid  of  one  Moon,  would  be  true  of 
each  of  a  continued  ring  of  Moons  furrounding  the 
Earth,  and  they  would  thus  compofe  a  flexible  ring, 
which  would  never  be  flat,  but  waved,  according  to  the 
difference  (both  in  kind  and  degree)  of  the  difturbing 
forces  adling  on  its  different  parts.  But  fuppofe  thefc 
Moons  to  cohere,  and  to  form  a  rigid  and  flat  ring,  no- 
thing would  remain  in  this  ring  but  the  excefs  of  the  con- 
trary tendencies  of  its  different  parts.  Its  axis  would  be 
perpendicular  to  its  plane,  and  its  pofition  in  any  moment 
will  be  the  mean  pofition  of  all  the  axes  of  the  orbits  of 
each  part  of  the  flexible  riiig  ;  therefore  the  nodes  of 
this  rigid  ring  will  continually  recede,  except  when  the 
plane  of  the  ring  paffes  through  the  Sun,  that  is,  when 
the  nodes  are  in  fyzigee ;  and  (fays  Newton)  the  mo- 
tion of  thefe  nodes  will  be  the  fame  with  the  mean  mo- 
tion of  the  nodes  of  the  orbit  of  one  Moon.  The  in- 
chnation  of  this  ring  to  the  ecliptic  will  be  equal  to 
the  mean  inclination  of  the  Moon's  orbit  during  any  one 
revolution  which  has  the  fame  fituation  of  the  nodes. 
It  will  therefore  be  leaft  of  all  when  the  nodes  are  in 
quadrature,  and  will  increafe  till  they  are  in  fyzigee, 
and  then  diminifh  till  they  are  again  in  quadrature. 
Suppofe  this  ring  to  contradl  in  diraenfions,  the  dif- 
3  M  3  turbing 
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Pff ceflSon.  turbing  forces  will  diminifh  in  the  feme  proportion,  and 
^'■'■"V"^-'  in  this  proportion  will  all  their  efFe£l8  diminifh.  Sup. 

pofe  its  motion  of  revolution  to  accelerate,  or  the  time 
of  a  revolution  to  diminifli ;  the  linear  effefts  of  the  dif- 
turbing  forces  being  as  the  fqnares  of  the  times  of  their 
aftion,  and  their  angular  effefts  as  the  times,  tbofe  er- 
rors mull  diminifli  alfo  on  this  account ;  and  we  can 
compute  what  thofe  errors  will  be  for  any  diameter  of 
the  ring,  and  for  any  period  of  its  revolution.  We  can 
tell,  therefore,  what  would  be  the  motion  of  the  nodes, 
the  change  of  inclination,  and  deviation  of  the  axis,  of  a 
ring  which  would  touch  the  furface  of  the  earth,  and 
revolve  in  24  hours  ;  nay,  we  can  tell  what  thefe  mo- 
tions would  be,  fiiould  this  ring  adhere  to  the  earth. 
They  muft  be  much  lefs  than  if  the  ring  were  detached; 
For  the  difturbing  forces  of  the  ring  muft  drag  along 
with  it  the  whole  globe  of  the  earth.  The  quantity 
of  motion  which  the  difturbing  forces  would  have  pro- 
duced in  the  ring  alone,  will  now  (fays  Newton)  be 
produced  in  the  whole  mafs  ;  and  therefore  the  velocity 
muft  be  as  much  lefs  as  the  quantity  of  matter  is  greater: 
But  ftill  all  this  can  be  computed. 

Now  there  is  fuch  a  ring  on  the  earth  :  for  the  earth 
is  not  a  fphere,  but  an  elliptical  fpheroid.  Sir  Ifaac 
Newton  therefore  engaged  in  a  computation  of  the  effefts 
of  the  difturbing  force,  and  has  exhibited  a  moil  beautiful 
example  of  mathematical  inveftigatlon  He  firft  affei-ts, 
that  the  earth  muji  be  an  elliptical  fpheroid,  whofe  po- 
lar axis  is  to  its  equatorial  diameter  as  229  to  230. 
Then  he  demonftrates,  that  if  the  fine  of  the  inclina- 
tion of  the  equator  be  called  t,  and  if  t  be  the  num- 
ber of  days  (fidereal)  in  a  year,  the  annual  motion  of 

a  detached  nng  wdl  be  ^6d'X- — —  .     He  then 

ibows  that  the  effecl  of  the  difturbing  force  on  this 
l  ing  Is  to  its  efleft  on  the  matter  of  the  fame  ring,  dlf- 
vributed  in  the  form  of  an  elliptical  ftratum  (but  ftlll 
rlftaciiod)  as>  5  to  2  ;  therefore  the  motion  of  the  nodes 
3v/i— 

uiil  be  36o''X — — — ,  or  i6'  16''  24."  annually.  He 

I  hen  proceeds  to  lT\ow,  that  the  quantity  of  motion  in 
the  fphere  is  to  that  In  an  equatorial  ring  revolving  in 
iJic  fame  time,  as  the  matter  in  the  fphere  to  the  mat- 
ter In  the  ring,  and  as  three  times  the  fquare  of  a  qua- 
drantal  arch  to  two  fquares  of  a  diameter,  jointly : 
Then  he  fhows,  that  the  quantity  of  matter  in  the  ter- 
vcftrial  fpliere  is  to  that  in  the  protuberant  matter  of 
the  fpheroid,  as  52900  to  461  (fuppofing  all  homoge- 
neous). From  thefe  premifes  it  follows,  that  the  mo- 
tion of  16'  16''  24''  ,  muft' be  diminilhed  in  the  ratio  of 
1 07 1 7  to  10.0,  w^hich  reduces  it  to  9"  07'"  annually. 
And  this  (he  fays)  is  the  preceffion  of  the  equinoxes, 
occafionCd  by  the  aftion  of  the  fun  ;  and  the  reft  of 
the  50y ',  which  is  the  obferved  preceffion,  is  owing 
to  the  aftion  of  the  moon,  nearly  five  times  greater  than 
that  of  the  fun.  This  appeared  a  great  difficulty  :  for 
the  phenomena  of  the  tides  ftiovv  that  it  cannot  much 
exceed  twice  the  fun's  force. 

Nothing  can  exceed  the  ingenuity  of  this  procefs. 
end  dm"*  "--^"^'^  ^'^^^  celebrated  and  candid  commentator,  Da- 
fions  of  tile  "^^^  BernouHI,  fay  (in  his  DilTertatlon  on  the  Tides, 
earth  de-  which  ftiared  the  prize  of  the  French  Academy  with 
inonftrat.ed  M'Laurin  and  Eukr),  that  Newton  faw  through  a  veil 
by  M'l.,au-  ^  ^ 
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what  others  could  hardly  difcover  with  a  mi'crofcope  l*i«ceff^ 
in  the  light  of  the  meridian  fun.  His  determination  —  'r  '  ^ 
of  the  form  and  dimenfions  of  the  earth,  which  is  the 
foundation  of  the  whole  procefs,  is  not  offered  as  any 
thing  better  than  a  probable  guefs,  in  re  dijficillima  ;  and 
it  has  been  fin.ce  demonitrated  with  geometrical  rigour 
by  M'Laurin. 

His  next  principle,  that  the  motion  of  the  nodes  of 
the  rigid  ring  is  equal  to  the  mean  motion  of  the  nodes 
of  the  moon,  has  been  moft  critically  dlfcuffed  by  the 
firft  mathematicians,  as  a  thing  which  could  neither  be 
proved  nor  refuted.  Frifius  has  at  leaft  fliown  it  to  be  a 
miftake,  and  that  the  motion  of  the  nodes  of  the  ring  is 
double  the  mean  motion  of  the  nodes  of  a  fingle  moon ; 
and  that  Newton's  own  principles  fliould  have  produced 
a  preceffion  of  i8|-  feconds  annually,  which  removes  the 
difficulty  formerly  mentioned. 

His  third  affumptlon,  that  the  quantity  of  mo- 
tion of  the  ring  muft  be  fhared  with  the  included  fphere, 
was  acquiefced  in  by  all  his  commentators,  till  D'Alem- 
bert  and  Euler,  in  1749,  ftiowed  that  it  was  not  the 
quantity  of  motion  round  an  axis  of  rotation  which  re- 
mained the  fame,  but  the  quantity  of  momentum  or  ro- 
tatory effort.  The  quantity  of  motion  is  the  produdl 
of  every  particle  by  its  velocity  ;  that  is,  by  Its  diftance 
from  the  axis ;  while  its  momentum,  or  power  of  pro- 
ducing rotation,  is  as  the  fquare  of  that  diftance,  and  is 
to  be  had  by  taking  the  fum  of  each  particle  multiplied 
by  the  fquare  of  its  diftance  from  the  axis.  Since  the  earth 
differs  fo  little  from  a  perfedl  fphere,  this  makes  no  fen- 
fible  difference  in  the  refult.  It  wiil  increafe  Newton's 
preceffion  about  three-fourths  of  a  fecond. 

We  proceed  now  to  the  examination  of  this  pheno-£xinii?'a-. 
menon  upon  the  fundamental  principles  of  mechanics,   tion  of  t!.e 

Becaufe  the  mutual  gravitation  of  the  particles  of  phenome- 
matter  in  the  folar  fyftem  is  in  the  inverfe  ratio  of  ^^^^ 
fquares  of  the  diftance,  it  follows,  that  the  gravitations  mecha. 
of  the  different  parts  of  the  earth  to  the  fun  or  to  the  nical  prin- 
moon  are  unequal.  The  nearer  particles  gravitate  more  ciples. 
than  thofe  that  are  more  remote. 

Let  PC^E  (fig.  3.),  be  a  meridional  feftion  of  the  ^zft 
terreilrial  fphere,  and  ^Opq  the  feftion  of  the  infcribed  |. 
fphere.  Let  CS  be  a  line  in  the  plane  of  the  ecliptic 
paffing  through  the  fun,  fo  that  the  angle  ECS  is  the 
fun's  declination.  Let  NCM  be  a  plane  paffing  thro' 
the  centre  of  the  earth  at  right  angles  to  the  plane  of 
the  meridian  PQ^E  ;  NCM  will  therefore  be  the  plane 
of  illumination. 

In  confequence  of  the  unequal  gravitation  of  the  mat- 
ter of  the  eaith  to  the  fun,  every  particle,  fuch  as  B,  is 
adted  an  by  a  difturbing  force  parallel  to  CS,  and  pro- 
portional to  BD,  the  dillance  of  the  particle  from  the 
plane  of  illumination  ;  and  this  force  is  to  the  gravita- 
tion of  the  central  particle  to  the  fun,  as  three  times 
BD  is  to  CS,  the  diftance  of  the  earth  From  the  fu-:. 

Let  AB/7  be  a  plane  paffing  through  the  particle  3, 
parallel  to  the  plane  EQj)f  the  equator.  I'his  feiftion 
of  the  earthw  ill  be  a  circle,  of  which  h.11  Is  i  diameter, 
and  v/iil  be  the  diameter  of  its  fedlion  v^'it:i  -  he  infcri- 
bed  fphere.  Thefe  will  be  two  concentric  circles,  and 
the  ring  by  whicli  the  feftion  of  the  fpheroid  exceeds 
the  feftlon  of  the  fphere  will  have  AQjor  its  breadth  ; 
is  the  axis  of  figure. 

Let 
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Let  EC  be  reprefented  by  the  fymbol 
OC  or  PC 

EO  their  difference,  = 
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CL 


QL  -  -         -  ^^b'-x"- 

The  periphery  of  a  circle  to  radius  i      .  n 
I'he  difturbing  force  at  the  diftance  I 

from  the  plane  NCM        -  -  f 

The  fine  of  declination  ECS  -  m 

The  cofine  of  ECS  .  .  « 

It  is  evident,  that  with  i-efpe<3:  to  the  inTcribcd  fphere, 
the  difturbing  forces  are  completely  compenfated,  for 
every  particle  has  a  correfponding  particle  in  the  ad- 
joining quadrant,  which  is  afted  on  by  an  equal  and 
oppofite  force.  But  this  is  not  the  cafe  with  the  pro- 
tuberant matter  which  makes  up  the  fpheroid.  The 
fegments  NS/«  and  MT/wj  are  more  afted  on  than  the 
fegmentsNT/ff  and  MSj?k;  and  thus  there  is  produced 
a  tendency  to  a  converfion  of  the  whole  earth,  round  an 
axis  paffing  through  the  centre  C,  perpendicular  to  the 
plane  PQ^E.  We  fhall  diftinguifli  this  motibn  from 
all  others  to  which  the  fpheroid  maybe  fubjedl,  by  the 
name  Libration.  The  axis  of  this  libration  is  always 
perpendicular  to  that  diameter  of  the  equator  over  which 
the  fun  is,  or  to  that  meridian  in  which  he  is. 

Pro^.  I.  To  determine  the  momentum  of  libration 
correfponding  to  any  pofitlon  of  the  earth  refpedling 
the  fun,  that  is,  to  determine  the  accumulated  energy 
of  the  difturbing  forces  on  all  the  protuberant  matter  of 
the  fpheroid. 

Let  B  and  I  be  two  particles  in  the  ring  formed  by 
the  revolution  of  AQ^and  fo  fituatcd,  that  they  are  at 
equal  diftances  from  the  plane  NM  ;  but  on  oppofite 
ffdcs  of  it.  Draw  BD,  brf,  perpendicular  to  NM,  and 
E1>G  perpendicular  to  LT. 

Then,  hccaufe  the  momentum,  or  power  of  produ- 
cing rotation,  is  as  the  force  and  as  the  diibnce  of  its 
line  of  direfilon  from  the  axis  of  rotation,  jointly,  the 
crtmbined  momentum  of  the  particles  B  and  b  will  be 
;.BD.DC — f.bo'.dc,  (for  the  particles  B  and  are 
urged  in  contrary  diredlions).  But  tiie  momentum  of 
B  is /BF.DG+/.FD.DC,  and  that  of  h  is  f.bGJC^ 
J'JG.ciC  ;  and  the  combined  momentum  is f.'&Y.Dd— 
j.rD.DC^-JC,=  2/.BF  LF~2/.LT.TC. 

Becaufe  m  and  n  are  the  fine  and  cofine  of  the  ang-le 
ECS  or  LCT,  we  have  LTrrw.CL,  and  CT:=«.CL, 
and  LFzrm.EL,  and  BF— w.BL.  This  gives  the  mo- 
mentum z=:2fmn  BL*  — CL'^. 

The  breadth  AQof  the  protuberant  ring  being  very 
fmall,  we  may  fuppoTe,  without  any  fenfible  error,  that 
ail  the  matter  of  the  line  AQjs  coUeiSled  in  the  point 
Qj  and,  in  like  manner,  that  the  matter  of  the  whole 
ring  is  coUefted  in  the  circumference  of  its  inner  circle, 
and  that  B  and  b  now  reprefent,  not  fingle  particles, 
but  the  collefted  matter  of  lines  fuch  as  A(^ which 
terminate  at  B  and  b.  The  combined  momentum  of  two 
fuch  Hues  will  therefore  be  2»?  k /.AQ.BL^ — GL*. 

^  Let  the  circumference  of  each  par^^l  of  latitude  be 
divided  into  a  great  number  of  indefinitely  fmall  and 
equal  parts.  The  number  of  fuch  parts  in  the  circum- 
ference, of  which  is  the  diaiHeter,  will  be  n-QL. 
To  each  pair  of  thefe  there  belongs  a  momentum  2mnf 
» AQj_BL^~  GL\    The  fum  of  alJ  the  fquares  of  BL» 

Z 


which  can  be  taken  round  the  circle,  is  one  half  of  as  PrecefTi 
many  fquares  of  the  radius  CL ;  for  BL  is  the  fiiie  ""'v*" 
of  an  arch,  and  the  fum  of  its  fquare  and  the  fquare  of 
its  correfponding  cofine  is  equal  to  the  fquare  of  the 
radius.  Therefore  the  fum  of  all  the  fquares  of  the 
fines,  together  with  the  fum  of  all  the  fquares  of  the 
cofines,  is  equal  to  the  fum  of  the  fame  number  of 
fquares  of  the  radius  ;  and  the  fum  of  the  fquares  of 
the  fines  is  equal  to  the  fum  of  the  fquares  of  the  cor- 
refponding cofines :  therefore  the  fum  of  the  fquares  of 
the  radius  is  double  of  cither  fum.  Therefore  n-QL 
•BL^  =  4-n"QL.QL'.  In  hke  manner  the  fum  of  the 
:r  a-OL 


number  a-QL  of  CL'f  will  be  =:n.QL-CL\  Thefe 
fums,  taken  for  the  femicircle,  are  iJ^i'QL"()L%  and 
4-n-QL-CLs  or  n.QLvjQL\  and  n-QL-^^CL^:  there- 
fo'"e  the  momentum  of  die  whole  ring  will  be  2mnf 
•AQ <^L. n  ( \ QU—\ CL^  j  :  for  the  momentum  of  the 
ring  is  tlie  combined  momenta  of  a  number  of  pairs,  and 
this  number  is  ■i-'^^'QL. 

By  the  elllpfe  we  have  OC  ;  QI.  =  EO  :  AQ^and 

AQj=QL^^  ,  irQL^;  therefore  the  momentum  of 


7' 


the  ring  is  2  »j  n/^QL-'n  (^QL^—ICL^),  ~^ 
QLn  (4QL*-CL')  :  but  QL'  =  3'— ; 
4QL^-CL'  =  i3'-i.«»_x%  =^i3'-|;c%  - 


n  t  — 
Z  b 

therefore 

b'  -  3.v^; 


therefore  the  momentum  of  the  ring  is  w  « f—n{h 

(i-*  — 4,^^v'-f  3^^).  If  w^e  now  fuppofe  atiother  paral- 
lel extremely  near  to  A  a,  as  reprefented  by  the  dotted 
hne,  the  ditlance  L  /  between  them  being  x,  we  fiiall 
have  the  fluxion  of  the  momentum  of  the  fpheroid 

">"f:£l,^  4i'x'A;-{-3.v''A-),  of  which  the  fluent  is 

mnf—ulb^X—Ah^-lJf-^  ).    This  exprefTes  the  mo- 

2b   \  3  5^ 

mentum  of  the  zone  EA  «  Q^,  contained  between  the 
equator  and  the  parallel  of  latitude  A  a.  Now  let  x  be- 
come =  b,  and  we  {hall  obtain  the  momentum  of  the 
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mnf  d 


the  fpheroid  zzmnj-xi  {b' -^U'  ■^\b'') 

b  '  '  ij> 

Xib\ 

This  formula  does  not  exprefs  any  motion,  but  only 
jT  prcfiiire  tending  to  produce  mt)tion,  and  particularly 
tending  to  produce  a  libration  by  its  aftion  on  the  co- 
hering matter  of  the  earth,  which  is  alfefted  as  a  num- 
ber of  levers.  It  is  fimilar  to  the  common  mechanical- 
formula  iv.d,.  where  nv  means  a  weight,  and  d  its  di- 
ftance from  the  fulcrum  of  the  lever.' 

It  is  worthy  of  remark,  that  the  momentum  of  this- 
protuberant  matter  is  juft  -f  of  what  it  would  be  if  it 
were  all  collefted  at  the  point  O  of  the  equator  i  for 
the  matter  in  the  fpheroid  is  to  that  in  the  ijifcribed 
fphere  as  VI'  to  ^%  and  the  contents  of  the  infcribed 
fphere  is  ^ n^-\.   Therefore  a"  :  a'— ^'=:|n/,3  .  |n35 

^- — which  is  the  quanthy  of  protuberant  inat- 

ter.    We  may,  without  fenfible  error,  luppofe  — 

— .  J»  ■ 
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P  receflirn.  —  2^/ ;  tlien  the  protuberant  matter  will  be  ^^b^d.  If 
all  this  were  placed  at  O,  the  momentum  would  be 
r/^'/OH-HC,  =  I  m  becaufe  OH'HCrr  w  n  ^5'; 

-now  4  is  ?  times  tV 

Alfo,  becaufe  the  fum  of  all  the  reftangles  OH'HC 
round  the  equator  is  half  of  as  many  fquares  of  OC,  it 
follows  that  the  momentum  of  the  protuberant  matter 
placed  in  a  ring  round  the  equator  of  tlie  fphere  or 
fpheroid  is  one  half  of  what  it  would  be  if  coUeAed  in 
the  point  O  or  E ;  whence  it  follows  that  the  momentum 
of  the  protuberant  matter  in  its  natural  place  is  two- 
fifths  of  what  it  would  be  if  it  were  difpofed  in  an  equa- 
torial ring.  It  was  in  this  manner  that  Sir  Ifaac  New- 
ton was  enabled  to  compare  the  effeft  of  the  fun's  ac- 
tion on  the  protuberant  matter  of  the  earth,  with  his 
effeft  on  a  rigid  ring  of  moons.  The  preceding  invef- 
tigation  of  the  momentum  is  nearly  the  fame  with  his, 
and  appears  to  us  greatly  preferable  in  point  of  perfpi- 
cuity  to  the  fluxionary  folutions  given  by  later  authors. 
Thefe  indeed  have  the  appearance  of  gi-eater  accuracy, 
becaufe  they  do  not  fuppofe  all  the  protuberant  matter 
to  be  condenfed  on  the  furface  of  the  infcribed  fphere ; 
.nor  were  we  under  the  necelTity  of  doing  this,  only  it 
wonld  have  led  to  very  complicated  expreflioas  had  we 
fuppofed  the  matter  in  each  line  AQ^coUeded  in  its 
centre  of  ofcillation  or  gyration.  W€  made  a  compen- 
fation  for  the  error  introduced  by  this,  which  may 
amount  to  t  '  r      the  whole,  and  fhould  not  be  negled- 

I  1  fl^  bl  •    n       J  f   

ed,  by  takmg  d  as  equal  to  — — -  inltead  oi  —--^  . 

The  confequencc  is,  that  our  formula  is  the  fame  with 
that  of  the  later  authors. 

Thus  far  Sir  Ifaac  Newton  proceeded  with  mathema- 
tical rigour  ;  but  in  the  application  he  made  two  af- 
fumptions,  or,  as  he  calls  them,  hypothefes,  which  have 
been  found  to  be  unwarranted.  The  firft  was,  that  when 
the  ring  of  protuberant  matter  is  connefted  with  the 
infcribed  fphere,  and  fubjedled  to  the  aftion  of  the  dif- 
turbing  force,  the  fame  quantity  of  motion  is  produ- 
ced in  the  whole  mafs  as  in  the  ring  alone.  ^  The  fe- 
cond  was,  that  the  motion  of  the  nodes  of  a  rigid  ring 
of  moons  is  the  fame  with  the  mean  motion  of  the  nodes 
of  a  folitary  moon.  But  we  are  now  able  to  demon- 
ftrate,  that  it  is  not  the  quantity  of  motion,  but  of  mo- 
mentum, which  remains  the  fame,  and  that  the  nodes 
of  a  rigid  ring  move  twice  as  fall  as  thofe  of  a  fmgle 
particle.    We  proceed  therefore  to 

Prob.  2.  To  determine  the  deviation  of  the  axis,  and 
the  retrograde  motion  of  the  nodes  which  refult  from  this 
hbratory  momentum  of  the  earth's  protuberant  matter. 

But  here  we  muft  refer  our  readers  to  forae  funda- 
mental propofitions  of  rotatory  motions  which  are  de- 
jnonttrated  in  the  arricle  Rotation. 

If  a  rigid  body  is  turning  round  an  axis  A,  paf- 
fing  through  its  centre  of  gravity  with  the  angular  ve- 
locity a,  and  receives  an  impulfe  which  alone  would 
caufe  it  to  turn  round  an  axis  B,  alfo  paffing  through 
its  centre  of  gravity,  with  the  angular  velocity  h,  the 
body  wiU  now  turn  round  a  third  axis  C,  paffing  thro' 
its  centre  of  gravity,  and  lying  in  the  plane  of  the  axes 
A  and  B,  and  the  fine  of  the  inclination  of  this  third 
axis  to  the  axis  A  will  be  to  the  fine  of  inclination  to 
the  axis  B  as  the  velocity  b  to  the  velocity  a. 

When  a  rigid  body  is  made  to  turn  round  any 
axis  by  the  adion  of  an  external  force,  the  quantity  of 
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momentum  produced  (that  is,  the  fum  of  the  produ^s  P' 
of  every  particle  by  its  velocity  and  by  its  diftance  from 
the  axis)  is  equal  to  the  momentum  or  fimilar  produd 
of  the  moving  force  or  forces. 

If  an  oblate  fpheroid,  whofe  equatorial  diameter 
is  a  and  polar  diameter  b,  be  made  to  Hbrate  round  an 
equatorial  diameter,  and  the  velocity  of  that  point  of 
the  equator  which  Is  fartheft  from  the  axis  of  libration 

be  "u,  the  momentum  of  the  fpheroid  is  ■^^a'b'^v. 

The  two  laft  arc  to  be  found  in  every  elementary 
book  of  mechanics. 

Let  AN  a  n  (fig.  4.)  be  the  plane  of  the  earth's  equa-  qq 
tor,  cutung  the  ecliptic  CNK  n  in  the  line  of  the  nodes 
or  equinodlal  points  N  n.  Let  OAS  be  the  fedlon  of 
the  earth  by  a  meridian  paffing  through  the  fun,  fo 
that  the  line  OCS  is  in  the  ecliptic,  and  CA  Is  an  arch 
of  an  hour-circle  or  meridian,  meafuring  the  fun's  de- 
clination. The  fun  not  being  In  the  plane  of  the  equa- 
tor, there  is,  by  prop.  i.  a  force  tending  to  produce  a 
libration  rcmd  an  axisZO  z  at  right  angles  to  the  dia- 
meter A  a  of  that  meridian  in  which  the  fun  is  fituated, 
and  the  momentum  of  all  the  difturbing  forces  is 
m  nf  dnb"* .  The  produd  of  any  force  by  the  mo- 
ment t  of  its  adion  expreffes  the  momentaiy  Increment 
of  velocity  ;  therefore  the  momentary  velocity,  or  the 
velocity  of  libration  generated  in  the  time  /  is  ^^m  nf  d 
n  h''  t.  This  is  the  abfolute  velocity  of  a  point  at  the 
diftance  i  from  the  axis,  or  It  is  the  fpace  which  would 
be  uniformly  defcribed  in  the  moment  /,  with  the  velo- 
city which  the  point  has  acquired  at  the  end  of  that 
moment.  It  is  double  the  fpace  adually  defcribed  by 
the  libration  during  that  moment;  becaufe  this  has  been 
an  uniformly  accelerated  motion,  in  confequence  of  the 
continued  and  uniform  adion  of  the  momentum  during 
this  time.  I'his  muft  be  carefully  attended  to,  and  the 
negled  of  It  has  occafioned  very  faulty  folutions  of  this 
problem. 

Let  be  the  velocity  produced  in  the  point  A,  the 
moft  remote  from  the  axis  of  libration.  The  momen- 
tum excited  or  produced  in  the  fpheroid  is  VV  ^a^b^v 
(as  above),  and  this  muft  be  equal  to  the  momentum  of 
the  moving  force,  or  to  -rr    "f  d  ^  b*  t ;  therefore  we 

,     .        -rS-mnfdnbu'    ,     .  r,:b-^ 
obtam  <«=      ^       ,  , , — ,  that  is,  vzzm  n/d t  —or  ve- 
n     b^  a 

b  * 

ry  nearly  mnf  dt,  becaufe  ~  =  I  very  nearly.  Alfo, 

becaufe  the  produd  of  the  velocity  and  time  gives  the 
fpace  uniformly  defcribed  in  that  time,  the  fpace  de- 
fcribed by  A  in  its  libration  round  Z  z  is    nfd f%  and 

,       .    .     •    m  n  f  dt 
the  angular  velocity  is  — ^ — . 

Let  r  be  the  momentary  angle  of  diurnal  rotation. 
The  arch  A  r,  defcribed  by  the  point  A  of  the  equa- 
tor in  this  moment  /  will  therefore  be  a  r,  that  is,  «Xr, 

and  the  velocity  of  the  point  A  is  ~,  and  the  angular 

t 

r 

velocity  of  rotation  is 

t 

Here  then  is  a  body  (fig.  5.)  turning  round  an  axis 
OP,  perpendicular  to  the  plane  of  the  equator  zoz,  and 
therefore  fituated  in  the  plane  ZP  » ;  and  it  turns  round 

this 
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this  axis  with  the  angular  velocity  L  ,    It  has  received 

t 

an  Impiilfe,  by  which  alone  it  would  librate  round  the 

m  n  fd  t 

axis  Z  z,  with  the  angular  velocity  —  .     It  will 

therefore  turn  round  neither  axis  (n^3i.),  but  round 
a  third  axis  OP ,  paffing  through  O,  and  lying  in  the 
plane  ZP  z,  in  which  the  other  two  are  fituated,  and 
the  fine  P'n  of  its  inclination  to  the  axis  of  libration 
Z  2  will  be  to  the  fine  P/>  of  its  incHnation  to  the  axis 

/->T>   r     J.  ^-          ^  ^  mnfdt 
UP  of  rotation  as  -  to  — ^  . 

Now  A,  in  fig.  4.  is  the  fummit  of  the  equator  both 
of  libration  and  rotation;  mnfdt^  is  the  fpace  de- 
fcrlbed  by  its  libration  in  the  time  /  ;  and  a  r  is  the 
fpace  or  arch  A  r  (fig.  4.)  defcribed  in  the  fame  time 
by  its  rotation:  therefore,  taking  A  r  to  Ac  (perpen- 
dicular to  the  plane  of  the  equator  of  rotation,  and  ly- 
ing in  the  equator  of  libration),  as  r  to  wj  « f  dt'^,  and 
completing  the  parallelogram  A  /■  wi r,  Am  will  be  the 
compound  motion  of  A  (n°  31.),  and  ar  -.mndff- 

jj .  ^  "/^^  ^  which  will  be  the  tangent  of  the  angle 
a  r 

mAr,  or  of  the  change  of  pofition  of  the  equator. 
But  the  axes  of  rotation  are  perpendicular  to  their 
equator  ;  and  therefore  the  angle  of  deviation  w  is 
equal  to  this  angle  r  Am.  This  appears  from  fig.  5. ; 
for  n  p  :  P'/,=  0/  :  P>,  =  OP  :  tan.  POP  ;  and  it  is 

evident  that  ar  :  mnf  dt''  =  as  is  requi- 

t  a 
red  by  the  compofition  of  rotations. 

In  confequence  of  this  change  of  pofition,  the  plane 
of  the  equator  no  longer  cuts  tife  plane  of  the  ecliptic 
in  the  line  Nn.  The  plane  of  the  new  equator  cuts  the 
former  equator  in  the  line  AO,  and  the  part  AN  of  the 
former  equator  lies  between  the  ecliptic  and  the  new 
equator  AN ,  while  the  part  A  «  of  the  former  equator 
is  above  the  new  one  An  ;  therefore  the  new  node  N', 
from  which  the  point  A  was  moving,,  is  removed  to  the 
weftward,  or  farther  from  A  ;  and  the  new  node  «',  to 
which  A  is  approaching,  is  alfo  moved  weftward,  or  near- 
er to  A  ;  and  this  happens  in  every  pofition  of  A.  The 
nodes,thercfore,or  equinoftial  points,  continually  fliift  to 
the  weftward,  or  in  a  contrary  direction  to  the  rotation  of 
the  earth ;  and  the  axis  of  rotation  always  deviates  to  the 
eaft  fide  of  the  meridian  which  pafles  through  the  fun. 

This  account  of  the  motions  Is  extremely  different 
from  what  a  perfon  (hould  naturally  expeft.  If  the 
earth  were  placed  in  the  fummer  folftlce,  with  refpeft 
to  us  who  inhabit  its  northern  hemlfphere,  and  had  no 
rotation  round  its  axis,  the  equator  would  begin  to  ap- 
proach the  ecliptic,  and  the  axis  would  become  more 
upright ;  and  this  would  go  on  with  a  motion  conti- 
nuTlly  accelerating,  till  the  equator  coincided  with  the 
ecliptic.  It  would  not  ftop  here,  but  go  as  far  on  the 
other  fide,  till  Its  motion  were  extinguiftied  by  the  oppo- 
fing  forces  ;  and  it  would  return  to  its  former  pofition, 
and  again  begin  to  approach  the  ecliptic,  playing  up 
and  down  hke  the  arm  of  a  balance.  On  this  account 
this  motion  is  very  properly  termed  libration  ;  but  this 
very  flow  libration,  compounded  with  the  incomparably 
fwifter  motion  of  diurnal  rotation,  produces  a  third  mo- 
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tion  extremely  different  from  both.  At  fiX^  the  north  PrecelTion. 
pole  of  the  earth  inclines  forward  toward  the  fun;  after  — v~~" 
a  long  courfe  of  years  it  v^'ill  Incline  to  the  left  hand,  as 
viewed  from  the  fun,  and  be  much  more  inclined  to  the 
ecliptic,  and  the  plane  of  the  equator  will  pafs  through 
the  fun.  Then  the  fouth  pole  will  come  into  view, 
and  the  north  pole  will  begin  to  decline  from  the 
fun  ;  and  this  will  go  on  (the  inclination  of  the  equa- 
tor dimlnifliing  all  the  while)  till,  after  a  courfe  of  years, 
the  north  pole  will  be  turned  quite  away  from  the  fun,- 
and  the  inclination  of  the  equator  will  be  reftored  to  its 
origlual  quantity.  After  this  the  phenomena  will  have 
another  period  fimllar  to  the  former,  but  the  axis  will 
now  deviate  to  the  right  hand.  And  thus,  although 
both  the  earth  and  fun  fhould  not  move  from  their 
places,  the  inhabitants  of  the  earth  would  have  a  com- 
plete fuccellion  of  the  feafons  aceompliftied  in  a  period 
of  many  centuries.  This  would  be  prettily  illuftrated 
by  an  Iron  ring  poifed  very  nicely  on  a  cap  like  the  card 
of  a  mariner's  compafs,  having  its  centre  of  gravity  co- 
inciding with  the  point  of  the  cap,  fo  that  it  may  whirl 
round  in  any  pofition.  As  this  is,  extremely  difficult 
to  execute,  the  cap  may  be  pierced  a  little  deeper,, 
which  will  caufe  the  ring  to  maintain  a  horizontal  pofi- 
tion with  a  very  fmall  force.  When  the  ring  is  whir- 
ling very  fteadlly,  and  pretty  brifldy,  in  the  diredtioa 
of  the  hours  of  a  watch-dial,  hold  a  ftrong  magnet  above 
the  middle  of  the  nearer  femicircle  (above  the  6  hour, 
point)  at  the  diftance  of  three  or  four  Inches.  Wc 
fhall  immediately  obferve  the  ring  rife  from  the  9  hour 
point,  and  fink  at  the  3  hour  point,  and  gradually  ac- 
quire a  motion  of  preceiTion  and  nutation,  fuch  as  has- 
been  defcribed. 

If  the  earth  be  now  put  in  motion  round  the  fun,  or 
the  fun  round  the  earth,  motions  of  libration  and  de- 
viation will  ftill  obtain,  and  the  fucceffion  of  their  dif- 
ferent phafes,  if  we  may  fo  call  them,  will  be  perfeftly 
analogous  to  the  above  ftatement.  But  the  quantity 
of  deviation,  and  change  of  inclinjitlon,  will  now  be 
prodigioufly  diminlfhed,  becaiife  the  rapid  change  of 
the  fun's  pofition  quickly  diminifties  the  difturbing  for- 
ces, annihilates  them  by  bringing  the  fun  into  the  plane 
of  the  equator,  and  brings  oppofite  forces  into  aftion. 

We  fee  in  general  that  the  deviation  of  the  axis  is 
always  at  right  angles  to  the  plane  pafling  through  the 
fun,  and  that  the  axis,  inftead  of  being  raifed  from  the 
ecliptic,  or  brought  nearer  to  it,  as  the  libration  would 
occafion,  deviates  fidewlfe  ;  and  the  equator,  inftead  of 
being  raifed  or  depreffed  round  its  eaft  and  weft  points, 
is  twifted  fidewlfe  round  the  north  and  fouth  points  ; 
or  at  leaft  things  have  this  appearance :  but  we  muft 
now  attend  to  this  circumftance  more  minutely. 

The  compofition  of  rotation  fhows  us  that  this 
change  of  the  axis  of  diurnal  rotation  Is  by  no  means  a 
tranflation  of  the  former  axis  (which  we  may  fuppo.fe 
to  be  the  axis  of  figure)  into  a  new  pofition,  in  which 
it  again  becomes  the  axis  of  diurnal  motion  ;  nor  does 
the  equator  of  figure,  that  is,  the  moft  prominent  fee- 
tion  of  the  terreftrlal  fpherold,  change  its  pofition,  and 
in  this  new  pofition  continue  to  be  the  equator  of  ro- 
tation. This  was  indeed  fuppofed  by  Sir  liaac  New- 
ton ;  and  this  fuppofition  naturally  refulted  from  the 
train  of  reafoning  which  he  ,  adopted.  It  was  ftriftly 
true  of  a  fingle  moon,  or  of  the  imaginary  orbit  attach- 
ed to  it;  and  therefore  Newton  fuppofed  that  the  whole 
earth  did  in  this  manner  deviate  from  its  former  pofi. 
1  tion, 
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iPrecefTon.  tlon,  iliH,  however,  turnlnjr  roxmA  its  axis  of  figure. 

.u— V — -  i„  has  been  followed  by  Walmefly,  Simpfon,  and 

moft  of  his  commentators.  D'Alembsrt  was  the  firft 
who  entertained  any  fufpicion  that  this  might  not  be 
certain;  and  both  be  and  Euler  at  laft  fhowed  that  the 
new  axis  of  rotation  was  really  a  new  line  in  the  body 
of  the-  earth,  and  that  its  axis  and  equator  of  figure  did 
not  remain  the  axis  and  equator  of  rotation.  They  af- 
certained  the  pofition  of  the  real  axis  by  means  of  a  moft 
intricate  analyfis,  which  obfcured  the  connexion  of  the 
different  pofitions  of  the  axis  with  each  other,  and  gave 
us  only  a  kind  of  momentary  information.  Father  Frifius 
turned  his  thoughts  to  this  problem,  and  fortunately 
difcovered  the  compofiticn  of  rotations  as  a  general 
principle  of  mechanical  phllofophy.  Few  things  of 
this  kind  have  efcaped  the  penetrating  eye  of  Sir  Ifaac 
Newton.  Even  this  principle  had  been  glanced  at  by 
him.  He  affirms  it  in  exprefs  terms  with  refpe6t  to 
a  body  that  is  perfeftly  fpherlcal  (cor.  22.  prop.  66. 
B.  I.)  But  it  was  referved  for  Frifius  to  demonftrate 
it  to  be  true  of  bodies  of  any  figure,  and  thus  to  enrich 
mechanical  fcience  with  a  principle  which  gives  limple 
and  elegant  folutlons  of  the  mofl  difficult  problems. 

But  here  a  very  formidable  objeftion  naturally  offers 
itfelf.  If  the  axis  of  the  diurnal  motion  of  the  heavens 
is  not  the  axis  of  the  earth's  fpheroidal  figure,  but  an 
imaginary  hue  in  it,  round  which  even  the  axis  of  figure 
muft  revolve  ;  and  if  this  axis  of  diurnal  rotation  has  fo 
greatly  changed  its  pcfition,  that  it  now  points  at  a 
itar  at  leafl  1 2  degrees  diftant  from  the  pole  obferved 
by  Timocharcs,  how  comes  it  that  the  equator  has  the 
very  fam.e  fituation  on  the  furface  of  the  earth  that  it  had 
in  ancient  times  ?  No  fenfible  change  has  been  obferved 
in  the  latitudes  of  places. 

l"he  anfwer  is  very  fimple  and  fatlsfaftory  :  Suppofe 
that  in  1 2  hours  the  axis  of  rotation  has  changed  from 
the  pofition  PR  (fig.  6.)  to  p  r,  fo  that  the  north  pole, 
inftead  of  being  at  P,  which  we  may  fuppofe  to  be  a  par- 
ticular mountain,  is  now  at  p.  In  this  1 2  hours  the 
Plate     mountain  P,  by  its  rotation  round  p  r,  has  acquired  the 

CCCCXlVppfj^.jQj^  end  of  the  next  12  hours,  the  axis 

of  rotation  has  got  the  pofition  'rp,  and  the  axis  of  figure 
has  got  the  pofition  p  r,  and  the  mountain  P  is  now  at 
p.  Thus,  on  the  noon  of  the  following  day,  the  axis 
of  figure  PR  is  in  the  fituation  which  the  real  axis  of  ro- 
tation occupied  at  the  uitervenlng  midnight.  This  goes 
on  continually,  and  the  axis  of  figure  follows  the  pofition 
of  the  axis  of  rotation,  and  Is  never  further  removed 
from  it  than  the  deviation  of  12  hours,  which  does  not 
exceed  -y-^oth  part  of  one  fecond,  a  quantity  altogether 
imperceptible.  Therefore  the  axis  of  figure  will  always 
fenfibly  coincide  with  the  axis  of  rotation,  and  no  change 
-can  be  produced  in  the  latitudes  of  places  on  the  furface 
of  the  earth. 

Application  We  have  hitherto  confidered  this  problem  in  the  mofl 
of  tliis  rea-  general  manner  ;  let  us  now  apply  the  knowledge  we 
foni;  g  to  j^ave  gotten  of  the  deviation  of  the  axis  or  of  the  mo- 
a-d^'^recef  "^^ntary  adlon  of  the  diflurbing  force  to  the  explanation 
^./n.^'^^'^^  '  of  the  phenomena:  tlrat  Is,  let  us  fee  what  precefTion  and 

wliat  nutation  will  be  accumulated  after  any  given  time 

of  action. 

For  this  purpofe  we  muft  afcertain  the  preclfe  devia- 
tion which  the  difturbing  forces  are  competent  to  pro- 
diace.  This  we  can  do  by  comparing  the  momentum  of 
libratlon  with  the  gravitation  of  the  earth  to  the  fun, 


Hence 


and  this  with  the  force  which  woTild  retain  a  bo4y  on  tWe 
equator  while  the  earth  turns  round  its  axis. 

The  gravitation  of  the  earth  to  the  fun  is  in  the  pro- 
portion of  the  fun's  quantity  of  matter  M  dlrefily,  and 
to  the  fquare  of  the  diftance  Alnvcrfely,and  may  therefore 
M 

be  cxpreffed  by  the  fymbol  The  difturbing  force 

at  the  diftance  i  from  the  plane  of  illumination  is  to 
the  gravitation  of  the  earth's  centre  to  the  fun  as  3  to 
A,  (A  being  meafured  on  the  fame  fcale  which  inea- 
fures  the  diftance  from  the  plane  of  illumination). 
3M  , 

Therefore  -^j-  will  be  the  difturbing  force  /  of  our  for- 
mula. 

Let  /  be  the  centrifugal  force  of  a  particle  at  the 
diftance  i  from  the  axis  of  rotation  ;  and  let  t  and  T 
be  the  times  of  rotation  and  of  annucJ  revolution,  viz. 

M      I   .  A 
fidcreal  day  and  year.   Then  p  :  ^  =  -p-  • 

,   .     3M  ^'       ^      .  • 

we  derive  ^T=3/'x^-  ^^^^^  ^ 

lar  velocity  of  rotation,  and  confequently  iX  r  the 

fpace  defcribed,  and  — —  the  velocity ;  and  fince  the 

centrifugal  force  is  as  the  fquare  of  the  velocity  divided 
by  the  radius,  (this  being  the  meafure  of  the  generated 
velocity,  which  is  the  proper  meafure  of  any  accele- 

rating  force),  we  have^=^^^  ■  ^  ,  =  -^>ana/=  ^-^ 

t^  rr    t     1  r 

X;pi.    Now  the  formula  fmnd  —  exprefled  the  line 

of  the  angle.  This  being  extremely  fmall,  the  fine  may 
be  confidered  as  equal  to  the  arc  which  meafures  the 
angle.  Now,  fubftitute  for  it  the  value  now  found,  viz. 

■ — X-T^J        "^'^  obtain  the  angle  of  deviation  no  = 

d 

r  J- — mn — ,  and  this  is  the  fimpleft  form  in  which  it 
T 

can  appear.    But  it  Is  convenient,  for  other  reafons,  to 

— h'- 

exprefs  It  a  little  differently:  d  is  nearly  equal  to — ^"^^ 

.     3  /7l — hr        ,    t  .    .  , 

therefore  w  =  rX-y  ^mn-—;^ — ,  and  this  is  the 

form  in  which  we  (hall  now  employ  it. 

'  Xt*         rt* — 
The  fmall  angler  ^Tp-wn  —T'  is  the  angle  in  which 

the  new  equator  cuts  the  former  one.  It  is  diflFercnt  at 
different  times,  as  appears  from  the  variable  part  wn, 
the  produft  of  the  fine  and  cofine  of  the  fun's  decHna- 
tion.  It  will  be  a  maximum  when  the  declination  is 
in  the  folftice,  for  m  n  Increafes  all  the  way  to  45°,  and 
the  declination  never  exceeds  23 1-  It  increafes,  therefore, 
from  the  equinox  to  the  folftice,  and  then  dimlnifhes. 

Let  ESL  (fig.  7.)  be  the  ecliptic,  EAC  the  equa- 
tor, BAD  the  new  pofition  which  it  acquires  by  the 
momentaiy  adlon  of  the  fun,  cutting  the  former  in  the 

.  3  fli — b- 

angle  BAE      ^  '~ 


— ffT  m  n 


„  ,„  «  ,  Let  Sbe  the  fun's 
i "  a 

place  in  the  ecliptic,  and  AS  the  fun's  declination,  the 
meridian  AS  being  perpendicular  to  the  equator.  Let 

^-^'be  L  The  angle  BAE  is  then  =  r-|j7  kmn.  In 

the 
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:effion.  the  fpherical  triande  BAE  we  have  fin.  B  :  fin.  AE=:  .  i  •      ..i,    r  n •         *^    a  » 

fin.  A  :  fin.  BE,  or  =:A  :  BE,  becaufe  very  fmall    ^^t^tion,  or  multiplying  the  fraaion  byy ;  therefore 


rrcceffiofr,- 


e*  of 
ication. 


angles  and  arches  are  as  their  fines.  Therefore  BE, 
which  is  the  momentary  preceflion  of  the  eqiiinoftial 

fin.  AE       .     3  /  ^ 
point  E,  is  equal  to  A        g* ,  =  r  ^"^T  «  «» 

fin.  R.  afcenf. 
fin,  obi.  eel. 

The  eqviator  EAC,  by  taking  the  pofition  BAD, 
recedes  from  the  ecliptic  in  the  colure  of  the  folftices 
CL,  and  CD  is  the  change  of  obliquity  or  the 
nutation.  For  let  CLr  be  the  folftltial  colure  of 
BAD,  and  c  I  the  folftltial  colure  of  EAC.  Then 
we  havelin.  B  :  fin.  E  =  fin.  LD  :  fin.  /  c;  and 
therefore  the  difference  of  the  arches  LD  and  /  c  will 
be  the  meafure  pf  the  difference  of  the  angles  B  and 
E.  But  when  BE  is  indefinitely  fmall,  CD  may  be 
taken  for  the  difference  of  X^D  and  / Cy  they  being  ul- 
timately In  the  ratio  of  equality.  Therefore  CD  mea- 
fures  the  <;hange  of  the  obliquity  of  the  ecliptic,  or  the 
nutation  of  the  axis  with  refpeft  to  the  ecHptic. 

The  real  deviation  of  the  axis  is  the  fame  with  the 
change  in  the  pofition  of  the  equator,  P p  being  the 
meafure  of  the  angle  EAB.  But  this  not  being  always 
made  in  a  plane  perpendicular  to  the  echptic,  the  change 
of  obliquity  generally  differs  from  the  change  in  the  pofi- 
tion of  the  axis.  Thus  when  the  fun  Is  In  the  folftlce,  the 
momentary  change  of  the  pofition  of  the  equator  is  the 
greateft  pofiible  ;  but  being  made  at  right  angles  to 
the  plane  in, which  the  obliquity  of  the  ecUptIc  Is  com- 
puted, it  makes  no  change  whatever  In  the  obliquity, 
but  the  greateft  poffible  change  In  the  preceflion. 

In  order  to  find  CD  the  change  of  obliquity,  obferve 
that  in  the  triangle  CAD,  R  ;  fin.  AC,  or  R  :  cof. 
AE  =  fin.  A  :  fin.  CD,  =  A  :  CD  (becaufe  A  and 
CD  are  exceedingly  fmall).  Therefore  the  change  of  ob- 
liquity (which  is  the  thing  commonly  meant  by  nuta- 
tion) CD=AXcof.  AE,  =^|^-fmn,cof.  AE'=/' 

hY.  fin.  declin.  X  cof.  dccUn.  X  col.  R.  afcenf. 

But  It  Is  more  convenient  for  the  purpofes  of  aftro- 
nomlcal  computation  to  make  ufe  of  the  fun's  longitude 
SE.    Therefore  make 

The  fun's  longitude  ES         -  -         —  %' 

Sine  of  fun's  long. 
Cofine 

Sine  obhq.  ecllpt. 
Cofine  obllq. 


23^  = 


In  the  fpherical  triangle  EAS,  right  angled  at  A 
(becaufe  AS  is  the  fun's  declination  perpendicular  to 
the  equator),  we  have  R  :  fin.  ES  =  fin.  E  :  fin.  AS, 
and  fin.  Ki=p  x.  Alfo  R  :  cof.  AS  -  cof.  AE  :  cof. 
ES,  and  cof  ES  or  y--  cof  ASx  cof.  AE.  There- 
fore py^f—ivA.  ASXcof  ASXcof.  AE,  =/n«X  cof.  AE. 

Therefore  the  momentary  nutation  CD=  r  X^^^  hpxy. 

We  muft  recoUedl  that  this  angle  Is  a  certain  frac- 
tion of  the  momentary  diurnal  rotation.  It  is  more 
convenient  to  confider  it  as  a  fraftion  of  the  fun's  an- 
nual motion,  that  fo  we  may  dlredly  compare  his  mo- 
tion on  the  ecliptic  with  the  preceffion  and  nutation 
correfponding  to  his  fituation  In  the  heavens.  This 
change  Is  eafily  made,  by  augmenting  the  fradlon  in 
the  ratio  of  the  fun's  angular  motion  to  the  motion  of 
Vol.  XV.  Part  II. 


the  momentary  nutation  wIU  be  '"^'J?  ^  p  xy.  In  this  va- 
1 


^Tjrls  a  conftant  quantity,  and  the  momentary  nu- 
tation is  pi-oportional  to  x or  to  the  produft  of  the 
fine  and  cofine  of  the  fun's  longitude,  or  to  the  fine  of 
twice  the  fun's  longitude ;  for  x  y  is  equal  to  half  the 
fine  of  twice  z. 

If  therefore  we  multiply  this  fraftlon  by  the  fun's 
momentary  angular  motion,  which  we  may  fuppofe,  with 
abundant  accuracy,  proportional  to  z  .  we  obtain  the 
fluxion  of  the  nutation,  the  fluent  of  which  will  ex- 
prefs  the  whole  nutation  while  the  fun  defcribes  tlic 
arch  2-.  of  the  ecHptic,  beginning  at  the  vernal  equi- 
nox. Therefore,  In  place  of  j  put     i -^^S  and  in  placie 

of  z  put  — T==rr  and  we  have  the  fluxion  of  the  nu- 

tation  for  the  moment  when  the  fun's  longitude  is 
and  the  fluent  will  be  the  whole  nutation.  The  fluxloti 

refulting  from  this  procefs  is 
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-X  X  ,  o(  which  the 


fluent 
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X*.    This  is  the  whole  change  pr  odu- 

ced  on  the  obliquity  of  the  ecliptic  while  the  fun  moves 
along  the  arch  x  ecliptic,  reckoned  from  the  vernal 
equinox.  When  this  arch  is  90°*  x»  is  i,  and  there- 
fore "^i^  1*  the  nutation  produced  while  the  fun  moves 

from  the  equinox  to  the  folftlce. 
The  momentary  change  of  the  axis  and  plane  of  the  equa- 

tor  (which  Is  the  meafure  of  the  changing  force)  is --^wn, 

The  momentary  change  of  the  obliquity  of  the  ^clip- J^^^^^^*^ 

.    .      3^  ^  P     '  mentary 

tic  IS   — X  «  ,  ' 

2  T  changes 

,         7  tip  greateft  at 

The  whole  chang-e  of  obliquity  Is  — t^x*.  the  fotfliceX 

^  ^''41  and  at  the 

Hence  we  fee  that  the  force  and  the  real  momentary  equinoxes, 
change  of  pofition  are  greateft  at  the  folftices,  and  dI-'^^^'"S« 
minilih  to  nothing  In  the  equinoxes. 

The  momentary  change  of  obliquity  is  greateft  at  the 
oftants,  being  proportional  to  x  x  or  to  xy 

The  whole  accumulated  change  of  obliquity  is  great- 
eft at  the  folftices,  the  obliquity  itfelf  being  then  fmalleft.  4% 

We  muft  in  like  manner  fyid  the  accumulated  quan-  QHarititf 
tity  of  the  preceffion  after  ^  given  time,  that  is,  the  nl^'^^*^!. 


arch  BE  for  a  finite  time. 

We  have  ER  :  CD::-fin. 
EA)rrtan.  EA  :  l,andEB 
fore  EB  :  CD  =  tan.  EA  : 


cof.  E  X  tan.  ES,  =  cof.  E  X 


Con  in  & 
given 

EA  :  fin.  CA  (or  cof.  time. 
ER=:i  :fin.  B.  There- 
fin.  B.    But  tan.  EA= 
fin.  long.         q  x 


cof.  long- 


Therefore  EB  :  CD  = 

fin.  obliq.  ecllp. 
tan. long.  O 

lue  found  in  n''  40 


-r==-^p,  and  CD  =  EB  : 
V  i — X 


If  we  now  fubftitute  for  CD  its  va- 


VIZ. 


2T 


X  X,  we  obtain  EB  = 


q  X 


2T 


— "ii  the  fluxion  of  the  preceflion  of  the 
3  N  e^m- 


PRE 
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PRE 


Precefll  on.  cquInoxes  occafioned  by  the  aftlon  of  the  fun.  The 

fluent  of  the  variable  part-  /  — =  jc  J  ,  of  which 
VI — x'^ 

the  fluent  is  evidently  a  fegment  of  a  circle  vi^hofe  arch 
is  %  and  fine  x,  that  is,  =,  - — L  and  the 


*3  , 

Mode  of 

iifing  the 
ibrmulse. 


whole  preceflion,  while  the  fun  defcribes  the  arch  z, 

is  4|,X~V2  — ^v'l—jc-./    This  is  the  preceffion  of 

the  equinoxes  while  the  fun  moves  f^om  the  vernal 
equinox  along  the  arch  %  of  the  ecliptic. 

In  this  expreflion,  which  confifts  of  two  parts,  ^rp'  " 

z  t  k  q  f  \ 

z,  and  — ^^p—  V — x\^ ^  thefirft  is  incomparably 

4^ 

greater  than  the  fecond,  which  never  exceeds  i",  and  is 
always  compenfated  in  the  fucceeding  quadrant.  The 

$  t  i  g 

preceflion  occafioned  by  the  fun  will  be'  ^ij,  z,  and 

from  this  expreflion  we  fee  that  the  preceflion  increafes 
uniformly,  or  at  leafl;  increafes  at  the  fame  rate  with 

.    5^  ^  9- 

the  fun's  longitude  z,  becaufe  the  quantity —^i^r-is  con- 
fl;ant. 

In  order  to  make  ufe  of  thefe  formulae,  which  are 
now  reduced  to  very  great  fimphcity,  it  is  neceflary  to 
deteiTnine  the  values  of  the  two  conilant  quantities 

^rir  —TTs  which  we  fliall  call  N  and  P,  as  fadlors  of 
4T  ,  4  I  ' 

the  nutation  and  preceflion.    Now  t  is  one  fidereal  day, 
a^  —  b^ 

and  T  is  366!.    k  is  ,  which  according  to 

.    231* — 230*,  I 
Sir  Ifaac  Newton  is  =         ;  p  and  q 

are  the  fine  and  cofine  of  23®  28',  viz.  0,39822  and 
0,91729. 

Thefe  data  give  N=:  —  and  P  =   ^  ,  ^ .  ,  of 


44 


of  the  in 
■veftigation 


141030  _  61224 

which  the  logarithms  are  4.85069  and  5.21308,  viz. 
the  arithmetical  complements  of  5. 1 493 1  and  4.78692. 
Example  of  Let  us,  for  an  example  of  the  ufe  of  this  inveftiga- 
the  utility  ^j^j^^  compute  the  preceflion  of  the  equinoxes  when 
the  fun  has  moved  from  the  vernal  equinox  to  the  fum- 
mer  folftice,  fo  that  z  is  90°,  or  324000''. 
Log  324000'  =  z         -  £  5;5I055 

Log  P  -  5-21308 

Log  5",292  -  -  0-72363 

The  preceflion  therefore  in  a  quarter  of  a  year  is 
5,292  feconds ;  and,  fince  it  increafes  uniformly,  it  is 
i  I  ',168  annually. 

We  mufl;  now  recoUeft  the  affumptions  on  which 
this  computation  proceeds.  The  earth  is  fuppofed  to  • 
be  homogeneous,  and  the  ratio  of  its  equatorial  diame- 
ter to  its  polar  axis  is  fuppofed  to  be  that  of  231  to 
230.  If  the  earth  be  more  or  lefs  protuberant  at  the 
equator,  the  preceflion  will  be  greater  or  lefs  in  the  ra- 
tio of  this  protuberance.  The  meafures  which  have 
Jjeen  taken  of  the  degrees  of  the  meridian  are  very  in- 
confiftent  among  themfelves ;  and  although  a  compari- 
fon  of  them  all  indicates  a  fmaller  protuberancy,  nearly 
-yi-x  inftead  of  ^-yr*  their  differences  are  too  great  to 
leave  much  coixfidence  in  this  method.    But  if  this 


AS 

AfTump- 
tions  on 
which  the 
computa- 
tion pro- 
ceeds. 


figure  be  thought  more  probable,  the  preceflion  will  be  Pfccefl 
reduced  to  about  1 7''  annually.  But  even  though  the 
figure  of  the  earth  were  accurately  determined,  we  have 
no  authority  to  fay  that  it  is  homogeneous.  If  it  be 
denfer  towards  the  centre,  the  momentum  of  the  protu- 
berant matter  will  not  be  fo  great  as  if  it  were  equally 
denfe  with  the  inferior  parts,  and  the  preceffion  wifl  be 
diminifhed  on  this  account.  Did  we  know  the  propor- 
tion of  the  matter  in  the  moon  to  that  in  the  fun,  we 
could  eafily  determine- the  proportion  of  the  whole  ob- 
ferved  annual  preceffion  of  50y"  which  is  produced  by 
the  fun's  atkion.  But  we  have  no  unexceptionable  data 
for  determining  this  ;  and  we  are  [rather  obliged  to  in- 
fer it  from  the  efFe£l  which  fhe  produces  in  difturbing 
the  regularity  of  the  preceffion,  as  will  be  confidered 
immediately.  So  far,  therefore,  as  we  have  yet  pro- 
ceeded in  this  invefligation,  the  refidt  is  very  uncertain. 
We  have  only  afcertained  unqueillonably  the  law  which 
is  obferved  in  the  folar  preceffion.  It  is  probable, 
however,  that  this  preceffion  is  not  veiy  different  from 
20"  annually  ;  for  the  phenomena  of  the  tides  fhow  the 
diflurbing  force  of  the  fun  to  be  very  nearly  f  of  the 
difturbing  force  of  the  moon.    Now  20  '  is  y  of  50','. 

But  let  us  now  proceed  to  confider  the  effeft  of  the  Effedl  o 
moon's  aftion  on  the  protuberant  matter  of  the  earth  ;  tfx  moa 
and  as  we  are  ignorant  of  her  quantity  of  matter,  and 
confequently  of  her  influence  in  fimilar  circumltances  i,erant°H 
with  the  fun,  we  fliall  fuppofe  that  the  difturbing  force  ter  of  t 
of  the  moon  is  to  that  of  the  fun  as  w  to  i.    Then  earth. 
f  cateris  paribus )  the  preceffion  will  be  to  the  folar  pre- 
ceffion T  in  the  ratio  of  the  force  and  of  the  time  of  its 
aftion  jointly.    Let  /  and  T  therefore  reprefent  a  pe- 
riodical month  and  year,  and  the  lunar  preceffion  will 

be  =:  -TjT .    This  preceffion  muft  be  reckoned  on  the 

plane  of  the  lunar  orbit,  in  the  fame  manner  as  the  fo- 
lar preceflion  is  reckoned  on  the  ecliptic.    We  mufl 
m  t 

alfo  obferve,  that   rp   reprefents  the  lunar  preceffion 

only  on  the  fuppofltion  that  the  earth's  equator  is  in- 
clined to  the  lunar  orbit  in  an  angle  of  23I  degrees. 
This  is  indeed  the  mean  inclination  ;  but  it  is  fometimes 
increafed  to  above  28  ,  and  fometimes  reduced  to  18°. 
Now  in  the  value  of  the  folar  preceffion  the  cofine  of 
the  obliquity  was  employed.  Therefore  whatever  is 
the  angle  E  contained  between  the  equator  and  the  lu- 

m  '  t     Cof.  E 
nar  orbit,  the  preceffion  will  be  =  r^  -'  Qpf  ->~o> 


^3- 

and  it  muft  be  reckoned  on  the  lunar  orbit. 

Now  let  <Y^B  (fig.  8.)  be  the  immoveable  plane  of 
the  ecliptic,  TED^jFthe  equator  in  its  firft  fituation, 
before  it  has  been  deranged  by  the  action  of  the  moon, 
AGRDBH  the  equator  in  its  new  pofition,  after  the 
momentary  aftion  of  the  moon.  Let  EGNFH  be  the 
moon's  orbit,  of  which  N  is  the  afcending  node,  and 
the  angle  N=5'' 8' 46''. 

Let  N^  the  long,  of  the  node  be  -  k 

Sine  NT  -  .  -         .  w 

Cofine  NV 
Sine<Y'=23x 

Cofine  ty'  -  - 

Sine  N  =  5.8.46 
Cofine  N 

Circumference  to  ladius  1^=6,28 


4Z 


a. 
b 

c 
d 
& 

Force 


ar  pre- 

011  ill  a 
th  re- 
el 


PRE  [ 

Force  of  the  moon  -  .  m 
Solar  precefllon  (fuppofed     I4t"  by  obfer- 

vation)                -               -               .  ^ 

Revolution  of  (1  =  27'^ Y            .           -  / 

Revolution  of  0=  3665-           -           -  T 

Revolution  of  N=:i8  years  7  months  « 

In  order  to  reduce  the  lunar  preceffion  to  the  eclip- 
tic, we  mult  recoiled  that  the  equator  will  have  the 
„  fame  inclination  at  the  end  of  every  hdf  revolution  of 
idiptic.  the  fun  or  of  the  moon,  that  is,  when  they  pafs  through 
the  equator,  becaufe  the  fum  of  all  the  momentary 
changes  of  its  pofition  begins  again  each  revolution. 
Therefore  if  we  negka  the  motion  of  the  node  during 
one  month,  which  is  only  i4-  degrees,  and  can  produce 
but  an  infenfible  cKange,  it  is  plain  that  the  moon  pro- 
duces, in  one  half  revolution,  that  is,  while  (he  moves  from 
H  to  G,  the  greateft  difference  that  fhe  can  in  the  pofition 
of  the  equator.  The  point  D,  therefore,  half-way  from 
G  to  H,  is  that  in  which  the  moveable  equator  cuts  the 
primitive  equator,  and  DE  and  BF  are  each  90°.  But 
S  being  the  folftitial  point,  T  S  is  alfo  90°.  Therefore 
DS=:TE-  Therefore,  in  the  triaagle  DGE,  we  have 
fin.  ED  :  fin.  G  =  fin.  EG  :  fin.  D,  =rEG  :  D.  There- 
fore D  =  EG  Xfin.  G,  irEGXfin.  E  nearly.  Again, 
in  the  triangle  ^Y^DA  we  have  fin.  A  :  fin.  'Y'D  (or 
cof.  tE)  =  fin.  D  :  fin.  ^A,  =D  :  ^A.  Therefore 
D  •  Cof,  EG  •  Sin.  E  •  Cof.  TE 
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m    while  the  node  continually  changes  its  place,  and  in  the  Precefllom 
fpace  of  1 8  years  makes  a  complete  tour  of  the  heavens.  """^^ 
■x       We  muft,  therefore,  take  the  motion  of  the  node  as  precefllon 
/   the  fluent  of  comparifon,  or  we  muft  compare  the  flu*a„dnuta- 
r    xions  of  the  node's  motion  with  the  fluxions  of  thepre-tlon  coai- 
n    ceflion  and  nutation  ;  therefore,  let  the  longitude  of  the  pared, 
nodebez,  audits  monthly  change  —k  ;  we  fliall  then  have 


Sin. 
Sin.  E 


A  ' 
Cof.  E 


Cof.  'V'E 


Sin.  23^ 


49 


50 

ition  in 
fame 


m  T  t 

for  one  month  will  be  =-??r  X 


SI 

f  be 
iaered 


the 

Kin's  ac- 


e,  and  /  : 


— ,  =2-1-  .  .    Let  T  be  =  I, 


in  order  that  «  may  be  18,6,  and  fubftitiite  for  /  its 
value  in  the  fluxion  of  the  nutation,  by  putting  \/  j — 


c 

By  this  fubllitution  we  obtain  fn^n-^ 

X  x).    The  fluent  of  this  is  nif  n-^ 
'  e  o 

5 — (  ^/Vf  Simpfon's  Fluxions, 


in  place  of  j'. 
/  db  X  x 

§  77).    But  when  x  is  =0,  the  nutation  mufl:  be 
becaufe  it  is  from  the  pofition  in  the  equinoftial  points 
that  all  our  deviations  are.  reckoned,  and  it  is  from  this 
point  that  the  periods  of  the  lunar  aftion  recommences^ 
But  if  we  make  x  —  o  in  this  expreffion,  the  term 

a  c  x'^       .   . 

— — ^ —  vaniflies,  and  the  term  — db  \/i — become! 

— — db  ;  therefore  our  fluent  has  a  conftantpart  ■{■dB\ 

.1,  i.-'^ 


Sin.  qp  •  Cof.  T. 

This  is  the  lunar  precefllon  produced  in  the  courfe 
of  one  month,  eftimated  on  the  ecliptic,  not  confl:ant 
like  the  folar  precefiion,  but  varying  with  the  inclina- 
tion or  the  angle  E  or  F,  which  varies  both  by  a  change 
in  the  angle  N,  and  alfo  by  a  change  in  the  pofition  of 
N  on  the  ecliptic. 

We  mufl;  find  in  hke  manner  the  nutation  SR  pro- 
duced in  the  fame  time,  reckoned  on  the  colure  of  the 
folllices  RL.  We  have  R  :  fin.  DS  =  D  :  RS,  and 
RS=D  •  fin.  DS,  =D  •  fin.  CY^E.   But  D=EG  •  fin.  E. 

m  TT  t  Cof  E 

Therefore  RS  =  EG  •  fin.  E  •  fin.  ^E,  =-T^cd^' 
X fin.  E Xfin.  ^Y'E.  In  this  exprefllon  we  mufl;  fubftitute 
the  angle  N,  which  may  be  confidered  as  conftant  du- 
ring the  month,  andthelongitude'Y'N,  which  is  alfo  near- 
ly confl;ant,  by  obferving  that  fin.  E  :  fin.  T'Nzrfin.  N: 
m^t  Sin.N'Sin.TN-Cof.E. 
fin.  T  E.  Therefore  RS=-;^  X  Cof^fY^  

But  we  mufl;  exterminate  the  angle  E,  becaufe  it  changes 
by  the  change  of  the  pofition  of  N.  Now,  in  the  tri- 
angle T'EN  we  have  cof.  E  =  cof.  '^"'N'fin.  N  '  fin.  T  — 
cof.  N  •  cof.  T ,  =yca — db^  And  becaufe  the  angle  E 
is  neeeflarily  obtufe,  the  perpendicular  will  fall  without 
the  triangle,  the  cofine  of  E  will  be  negative,  and  we 
fhall  have  cof.  Ez=.bd — acy^    Therefore  the  nutation 

xfbd — acy) 
^  -I  ^  ,  the  node 

being  fuppofed  all  the  while  in  N. 

'J  hefe  two  expreflions  of  the  monthly  precefllon  and 
omen-  nutation  may  be  confidered  as  momentary  parts  of  the 
'^^^^   moon's  aftion,  correfponding  to  a  certain  pofition  of 
the  node  and  inclination  of  the  equator,  or  as  the 
fluxions  of  the  whole  variable  preceflTion  and  nutation, 


and  the  complete  fluent  is  m'fn  '-r  [db—db  v/i- 

x'^\  .    .  c 

— J.    Now  this  is  equal  to  m^n-^  i^db  X  verfed 

^acX  vei-fed  fine  2  z)  :  For  the  verfed  fine 


a  c  i 
2 

fine,  z- 

of  z  is  equal  to  (i —  cof.  2);  and  the  fquare  of 
the  fine  of  an  arch  is  ^  the  verfed  fine  of  twice  that 
arch. 

This,  then,  Is  the  whole  nutation  while  the  moon's 
afcending  node  moves  from  the  vernal  equinox  td  the 
longitude  "yNnz.  It  is  the  expreflion  of  a  certain 
number  of  feconds,  becaufe  ^r,  one  of  its  faftors,  is  the 
folar  precefllon  in  feconds ;  and  all  the  other  faftors  are 
numbers,  or  fraflions  of  the  radius  I  ;  even  e  is  exprefied 
in  terms  of  the  radius  i . 

The  fluxion  of  the  precefiion,  or  the  monthly  precef- 
fion, is  to  that  of  the  nutation  as  the  cotangent  of  ^Y'E 
is  to  the  fine  of  This  alfo  appears  by  confidering 
figure  7.  meafures  the  angle  A,  or  change  of  pofition 
of  the  equator;  but  the  precefllon  itfelf,  reckoned  on  the 
ecliptic,  is  meafured  by  Po,  and  the  nutation  by p  0;  and 
the  fluxion  of  the  precefiion  is  equal  to  the  fluxion  of 

cot.  fy^E   ,                ^     ad  +  bcy  , 
nutation  X-?— —  ,  but  cot.  "Y'E  —   ;  there- 


fore 


cot. 


fine  T   

^E      a  d-\-bc\/ 1— x2 


n  '  This,  multiplied  int« 

line  ^v^  c  X 

m  r  n  /a  b  d^ 

the  fluxion  of  the  nutation,  gives  -—r-  (  -  ,   4* 

ao  e  V  V  1 — XX 

(3*— a*)  di — a  b  c  ^.'/i—xx^  x  for  the  monthly  prC- 
ceflion.    The  fluent  of  this  z-h  — 


dcx  —  ^ab  c'^  z  —  iabc^x  y'l— **^»  ^''^  equal 
to  Jf^\{d*—ic^)  aiz+  {P-^a^)  dcz—labc* 
fine  22^* 


5J 


SI 


3  N  a 


Let 
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Let  us  now  exprefs  this  ju  numbers :  When  the  node   the  nutation  of  1 8",  aa  h 


has  made  a- half  revolution,  we  have  a  =180",  whofe 
verfed  fme  is  2,  and  the  vcrfed  fine  of  2  or  360°,  is 
r^o  ;  therefore,  after  half  a  revolution  of  the  node,  the 

,         .  m  V  n  c 

nutation  (n° 5 2.) becomes—-^ —  zbd.    If,  in  this  ex- 

preflion,  we  fuppofe  mz=:z\y  and  -^=14^',  we  fiiall  find 
the  nutation  to  be  19^'. 

Now  the  obferved  nutation  is  about  i  8".  Tliis  re- 
quires m  to  be  2i  g,  and  ^=.16^'.  Bnt  it  is  evident, 
that  no  aftronomer  can  pretend  to  warrant  the  accuracy 
of  liis  obfervations  of  the  nutation  within  1". 

To  find  the  lunar  preceffion  during  half  a  revolution 

of  the  node,  obferve,  that  then  2  becomes  =:-j,  and  the 


fine  of  z  and  of  2  z  vanifh,  d"-  becomes  I  • 


re       1  m  T  n 

ccliion  becomes   {^d^—i.c'^ 


c^f  and  the  pre- 


m  V  n  , 


and  the  preceffion  In  1 8  years  is  m  yr  n  i — 4  c*. 

We  fee,  by  comparing  the  nutation  and  preceffion 

r      •  11  4  c  ^/ 

tor  nme  years,  that  they  are  as  —j-  to  i — near- 
ly as  1  to  1 7|.  This  gives  3 1 3''  of  preceffion,  con-e- 
fponding  to  1 8",  the  obferved  nutation,  which  Is  about 
35"  of  preceffion  annually  produced  by  the  moon. 

And  thus  we  fee,  that  the  Inequality  produced  by 
the  moon  in  the  preceffion  of  the  equinoxes,  and,  more 
particularly,  the  nutation  occafioned  by  the  variable  ob- 
liquity of  her  orbit,  enables  us  to  judge  of  her  fhare  in 
the  whole  phenomenon  ;  and  therefore  informs  us  of  her 
difturbing  force,  and  therefore  of  her  quantity  of  mat- 
ter. This  phenomenon,  and  thofe  of  the  tides,  are  the 
only  fa£ls  which  enable  us  to  judge  of  this  matter  :  and 
this  Is  one  of  the  circumftances  v%'hlch  has  caufed  this 
problem  to  occupy  fo  much  attention.  Dr  Bradley, 
by  a  nice  comparlfon  of  his  obfervations  with  the  ma- 
thematical theory,  as  it  is  called,  funilfhed  him  by  Mr 
Machin,  found  that  the  equation  of  preceffion  compu- 
ted by  that  theory  was  too  great,  and  that  the  theory 
would  agree  better  with  the  obfervations.  If  an  ellipfe 
were  fubftituted  for  Mr  Machln's  little  circle.  He 
thought  that  the  fhorter  axis  of  this  ellipfe,  lying  In  the 
colure  of  the  folftlces,  ffiould  not  exceed  1 6".  Nothing 


R  E 

•^1*  to  tab;  that  is,  as  ra-  Pj"«ce. 
dius  to  the  tangent  of  twice  the  obliquity  of  the  eclip-      ,  ^• 
tic.    This  gives  the  greatell  equation  of  preceffion  '^  j^oa 
16", S,  not  differing  half  a  fecond  from  Bradley's  obfer- 
vations. 

Thus  have  we  attempted  to  give  fome  account  of  this 
curious  and  important  phenomenon.  It  Is  curious,  be- 
caufe  It  affefts  the  whole  celeftial  motions  In  a  very  In- 
tricate manner,  and  received  no  explanation  from  the 
more  obvious  application  of  meclianical  principles,  which 
fo  happily  accounted  for  all  the  other  appearances.  It 
Is  one  of  the  moft  Illullnous  proofs  of  Sir  Ifaac  New- 
ton's fagaclty  and  penetration,  which  catched  at  a  very 
remote  analogy  between  this  phenomenon  and  the  11- 
bration  of  the  moon's  orbit.  It  is  highly  important  to 
the  progrefs  of  praftfeal  and  ufeful  aftronomy,  becaufe 
it  has  enabled  us  to  compute  tables  of  fuch  accuracy, 
that  they  can  be  ufed  with  confidence  for  determining- 
the  longitude  of  a  fhip  at  fea.  This  alone  fixes  Its  Im- 
portance :  but  it  is  ftill  more  Important  to  the  philofo- 
pher,  affording  the  mofl  inconteflable  proof  of  the  uni. 
verfal  and  mutual  gravitation  of  all  matter  to  all  matter. 
It  left  nothing  in  the  folar  fyfliem  unexplained  from  the 
theory  of  gravity  but  the  acceleration  of  the  moon's 
mean  motion  ;  and  this  has  at  laft  been  added  to  the  liil 
of  our  acqufitions  by  Mr  de  la  Place. 

Quae  toties  animos  veterum  torfere  Sophorum, 
Qnasque  fcholas  fruftra  rauco  certamine  vexant, 
Obvia  confpiclmus,  nube  pellente  Mathefi, 
Jam  dubios  nulla  caligine  praegravat  error 
Quels  fuperum  penetrare  domos,  atque  ardua  cceii 
Scandere  fubllmis  genii  conceffit  acumen. 
Nec  fas  eft  prop!  us  mortal!  attingei-e  divos. 

Bal/ej. 

PRECISE,  {prec'tus,  «  early,)")  the  name  of  the 
2iftot-derIn  LInnseus's  fragments  of  a  natural  method; 
confifting  of  primrofe,  an  early  flowering  plant,  and  a 
few  genera  which  agiee  with  it  in  habit  and  ftruc- 
ture,  though  not  always  In  the  charafter  or  clrcum- 
ftance  exprefled  in  the  title.  See  Botany,  p.  461. 
col.  2. 

-  PRECIPITANT,  in  chemiiftry,  is  applied  to  any 
liquor,  which,  when  poured  on  a  folution,  feparates 


can  more  clearly  fliow  the  aftonifhing  accuracy  of  what  is  diffolved,  and"  makes  it  precipitate,'  or^fall  to 
Bradley's  obfervations  than  this  remark  :  for  it  refults    the  bottom  of  the  vefTel. 

from  the  theory,  that  the  pole  muft  really  defcribe  an  PRECIPITATE,  in  chemiftry,  a  fubftance  which, 
ellipfe,  having  its  fliorter  axis  In  the  folftitial  colure,  and  having  been  diffolved  in  a  proper  menftruum,  is  again  fe- 
the  ratio  of  the  axes  muft  be  that  of  1 8  to  16,8  ;  for  parated  from  its  folvent,  and  thrown  down  to  the  bottom 
the  mean  preceffion  during  a  half  revolution  of  the   of  the  vefTel,  by  pouring  fome  other  liquor  upon  it. 

PRECIPITATION.    See  CnEMisTRr-lndex. 
PRECOGNITION,  in  Scots  law.  See  Law,  Part 
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from  the  true  preceffion  for  that  longitude  (n'='  54.),  it 

leaves  the  equation  of  preceffion  — (^(^» — a^)  d  r 

fine  a  — ^  ahc  fine  22;^  ;  therefore,  when  the  node  is 

in  the  folttice,  and  the  equation  greateft,  we  have  it  = 
m  cd 

-jj—  [h'-^a'^).  We  here  negka  the  fecond  term 
as  infignificant. 

This  greateft  ec^uation  of  preceffion  is  to  ^, 


I II.  n«  CLxxxvi.  43. 

PRECORDIA,  in  anatomy,  a  general  name  for  the 
parts  fituated  about  the  heart,  In  the  forepart  of  the 
thorax :  as  the  diaphragm,  pericardium,  and  even  the 
heart  itfelf,  with  the  fpleen,  lungs,  &c. 

PREDECESSOR,  properly  fignifies  a  perfon  who 
has  preceded  or  gone  before  another  in  the  fame  office 
or  employment ;  in  which  fenfe  it  Is  diilinguifhcd  from 
anceftor. 

PREDESTINATION,  the  decree  oS God,  where- The  doc 
by  he  hath  from  all  eternity  unchangeably  appointed  t^'nc  ita- 
whatfoever  comes  to  pafs ;  and  hath  more  efpeclally 
fore-ordained  certain  individuals  of  the  human  race  to 

everlafting 


PRE 


1 


PRE 


•  cvcrlafting  Kappinefs,  and  hath  pafled  by  the  reft,  and 
fore-ordained  them  to  everlafting  mifcry.    The  farn:^er 

'  of  thefe  are  called  the  e/cS,  and"^the  latter  are  called  the 
reprobate. 

This  doftrine  is  the  fubjeft  of  one  of  the  moft  per- 
plexing controverfies  that  has  occurred  among  mankind. 
But  it  is  not  altogether  peculiar  to  the  Chriftian  faith. 
The  opinion,  that  whatever  occurs  in  the  world  at 
large,  or  in  the  lot  of  private  individuals,  is  the  refult 
of  a  previous  and  unalterable  arrangement  by  that  Su- 
preme Power  which  prefides  over  nature,  has  always 
been  a  favourite  opinion  among  the  vulgar,  and  has  been 
believed  by  many  fpeculative  men.  Thus,  in  that  beau- 
tiful fccne  in  the  fixth  book  of  the  Iliad,  Hedor,  ta- 
king  leave  of  his  wife  and  his  child,  fpeaks  thus  : 

Andromache  !  my  foul's  far  better  part, 
Why  with  ijntimely  forrows  heaves  thy  heart  ? 
No  hoftile  hand  can  antedate  my  doom. 
Till  fate  condemns  me  to  the  filent  tomb. 
Fix'd  is  the  term  to  all  the  race  of  earth. 
And  fuch  the  hard  condition  of  our  birth. 
No  force  can  then  refill,  no  flight  can  fave, 
All  fmk  alike,  the  fearful  and  the  brave.     I.  624. 

The  ancient  Stoics,  Zeno  and  Chryfippus,  whom  the 
Jewifh  EfTenes  feem  to  have  followed,  afferted  the  ex- 
iftence  of  a  Deity  that,  afting  wifely,  but  necelTarily, 
contrived  the  general  fyftem  of  the  world ;  from  which, 
by  a  feries  of  caufes,  whatever  is  now  done  in  it  una- 
voidably refults.  This  feries,  or  concatenation  of 
eaufes,  they  held  to  be  necelfary  in  every  part ;  and  that 
God  himfelf  is  fo  much  the  {ervant  of  neceffity,  and  of 
his  own  decrees,  that  he  could  not  have  made  the  fmall- 
eft  obje£t  in  the  world  otherwife  than  it  now  is,  much 
lefs  is  he  able  to  alter  any  thing. 

According  to  the  words  of  Seneca,  Eadem  necef- 

Jitas  et  Deos  alligat.  Irrevoeabtlts  div'ina  parker  atque 
bumana  curfus  vehit.  Ille  ipfe  omnium  conditot  ac  rec- 
tor fcr'ipjit  qu'tdem  fata  fed  fequitur.    Semper  paret,  femel 

jujfit.  "  The  fame  chain  of  neceflity  conftrains  both 
gods  and  men.  Its  unalterable  courfe  regulates  divine 
as  well  as  human  things.  Even  he  who  wrote  the  Fates, 
the  Maker  and  Governor  of  all  things,  fubmits  to  them. 
He  did  but  once  command,  but  he  always  obeys."  The 
ftoical  fate  differs,  however,  from  the  Chriftian  prede- 
ftination  in  feveral  points.  They  regarded  the  divine 
nature  and  will  as  a  neceflary  part  of  a  neceffary  chain 
of  caufes  ;  whereas  the  Chriftians  coniider  the  Deity  as 
the  Lord  and  Ruler  of  the  Univerfe,  om.nlpotent  and 
free,  appointing  all  things  according  to  his  pleafure. 
Being  doubtful  of  the  immortality  of  the  foul,  the  Stoics 
could  have  no  idea  of  the  doftrine  of  eleftion  and  re- 
probation ;  nor  did  they  ever  doubt  their  own  freedom 
of  will,  or  power  of  doing  good  as  well  as  evil,  as  we 
lhall  prefently  fee  the  Chriftian  predeftlnarians  have 
done. 

Mahomet  introduced  into  his  Koran  the  dodlrine  of 
an  abfolute  predeftination  of  the  courfe  of  human  af- 
fairs. He  rcprefented  life  and  death,  profperity  and 
adverfity,  and  every  event  that  befals  a  man  in  this 
world,  as  the  refult  of  a  previous  determination  of  the 
one  God  who  rules  over  all ;  and  he  found  this  opinion 
the  belt  engine  for  infpiring  his  followers  with  that  con- 
tempt o£  danger  which,  united  to  their  zeal,  ha?  extend- 


ed the  empire  of  their  faith  over  the  falreft  portion  of  Pre^eftina- 

the  habitable  globe.  ,  ^ 

The  controverfy  concerning  predeftination  firft  made  ^ 
its  appearance  in  the  Chriftian  church  about  the  begin- when  firft 
ning  of  the  fifth  century  f.   Pelagius  a  Britifti,  and  Coe-  agitated  ia 
leftius  an  Irllh,  monk,  both  lived  at  Rome  during  that'^^ 
period,  and  poffefled  great  celebrity  on  account  of  their  t  Mojheim. 
pit  ty  and  learning.    They  taught  that  the  opinion  is 
falfe,  which  aflerts,  that  human  nature  is  neceftarily  cor- 
rupted by  a  depravity  derived  from  our  firft  parents. — • 
They  contended,  that  men  are  born  at  prefent  in  a 
ftate  as  pure  as  that  in  which  Adam  was  originally  cre- 
ated ;  and  that  they  are  not  lefs  qualified  than  he  was 
for  fulfilling  all  righteoufnefs,  and  for  "reaching  the 
moft  fublline  eminence  of  piety  and  virtue  :  that  the 
external  grace  of  God,  which  is  given  unto  all,  and  at- 
tends the  preaching  of  the  gofpel,  is  neceffary  to  call, 
forth  the  attention  and  exertions  of  men  ;  but  that  we 
do  not  want  the  afliftance  of  any  internal  grace  to  pu- 
rify the  heart,  and  to  give  it  the  firft  impulfe  towards 
what  is  good.    Having  fled  into  Africa  on  account  of 
the  Goths,  who  at  that  time  invaded  Italy,  A.  D.  410, 
Cceleftius  remained  at  Carthage  as  a  Prefbyter;  but  Pe-  - 
agius  went  into  the  Eaft,  where  he  fettled,  and  pro- 
fpered  under  the  patronage  of  John  biftiop  of  Jeiufa-  ^ 
lem,  to  whom  his  fentiments  were  agreeable.    On  the  Augull'ns" 
contrary,  the  celebrated  Auguftlne,  bifhop  of  Hippo,  *  P'edeftj,- 
ftrenuoufly  afferted  the  depravity  of  human  nature  fince  '^^''*"» 
the  fall  of  the  firft  man,  the  neceflity  of  a  fpecial  inter- 
pofition  of  divine  grace  to  enable  us  to  do  any  one  good 
aftion  ;  and  confequently,  that  none  could  obtain  falva- 
tion  excepting  thofe  whom  God  has  thought  fit  to 
elefh,  and  upon  whom  he  beftows  this  grace.    The  dif- 
pute  was  carried  on  with  great  zeal.    Zozimus  biftiop 
of  Rome  decided  at  firft  in  favour  of  Pelagius  and 
Cceleftius,  whofe  followers  were  called  Pelagians  ;  but 
he  afterwards  altered  his  opinion :  and  by  the  ac- 
tivity of  Auguftlne,  the  council  of  Ephefus  was  called, 
at  which  the  opinion  of  his  antagonifts  was  formally  con^ 
demned. 

In  the  courfe  of  the  fame  century,  thefe  opinions  af- 
fumed  a  variety  of  forms  and  modifications.  One  par- 
ty, called  Predejiinarians,  carried  Auguftine's  doftrine 
fully  farther  than  he  himfelf  had  ventured  to  do  in  ex- 
prefs  words  ;  and  afferted,  that  God  had  not  only  pre- 
dettinated  the  wicked  to  puntfhment,  but  alfo  that  he 
had  decreed  that  they  ftiould  cottimit  thofe  very fins  on 
account  of  which  they  are  hereafter  to  be  punifhed. — 
Another  party  moderated  the  doftrine  of  Pelagius,  and 
were  called  Semipelagians.  Their  peculiar  opinion  is 
expreffed  in  a  different  manner  by  different  writers  ;  but 
all  the  accounts  fufficiently  agree.  Thus,  fome  repre- 
fent  thfem  as  maintaining  that  inward  grace  is  not  ne- 
ceffary to  the  firft  beginning  of  repentance,  but  only 
to  our  progrefs  in  virtue.  Others  fay,  that  they  ac- 
knowledged the  power  of  grace,  but  faid  that  faith  de- 
pends upon  ourfelves,  and  good  works  upon  God  ;  and 
it  is  agreed  upon  all  hands,  that  thefe  Semipelagians 
held  that  predeftination  is  made  upon  the  forefight  of 
good  works.  The  afliftance  of  Auguftlne,  though  then 
far  advanced  in  life,  was  called  in  to  combat  thefe  te- 
nets, and  he  wrote  feveral  treatiies  upon  the  fubjeft. 
In  all  thefe  he  ftrenuoufly  maintained,  that  the  prede- 
ftination of  the  eled  was  independent  of  any  forefight  ■ 
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of  dieir  good  works,  but  was  according  to  the  good 
pleafure  of  God  only;  and  that  perfeverance  comes  from 
God,  and  not  from  man.  Thereafter  the  dodrlne  of 
Auguftine,  or  St  Auftin  as  he  is  often  called,  became 
general.  He  was  the  oracle  of  the  fchoolmen.  They 
never  ventured  to  differ  from  him  in  fentiment ;  they 
only  pretended  to  difpute  about  the  true  fenfe  of  his 
writings. 

The  whole  of  the  earlieft  reformers  maintained  thefe 
opinions  of  Auguftine.  They  affumcd  under  Luther  a 
more  regular  and  fyftematic  form  than  they  had  ever 
formerly  exhibited.  But  as  the  Lutherans  afterwards 
abandoned  them,  they  are  now  known  by  the  name 
of  Calvinijlic  Do£irtnes,  from  John  Calvin  of  Geneva. 
He  afferted,  that  the  everlafting  condition  of  mankind 
in  a  future  world  was  determined  from  all  eternity  by 
the  iinchangeable  decree  >  of  the  Deity,  arilino-  from 
liis  fole  good  pleafure  or  free  will.  Being  a  man  of 
great  ability,  induftry,  and  eloquence,  Geneva,  where 
he  taught,  and  which  was  a  free  ftate,  foon  became  the 
refort  of  all  the  men  of  lettei-s  belonging  to  the  reform- 
ed churches,  and  was  a  kind  of  feminary  from  which 
miflionaries  ifliied  to  propagate  the  Proteftant  do6li-ines 
through  Europe.  Their  fuccefs  was  fuch,  that,  ex- 
cepting a  part  of  Germany,  the  principles  of  all  the 
reformed  churches  are  profefledly  Calviniftic  or  Prede- 
ftinarian. 

The  opponents  of  the  doftrine  of  predeftination  a- 
mong  the  Proteftants  ufually  receive  the  appellation  of 
jlrminians  or  Remonjlrants.  They  derive  the  firft  of 
thefe  appellations  from  James  Arminius,  who  was,  A.  D. 
1 602,  appointed  *  profeflbr  of  theology  at  Leyden.  He 
was  violently  oppofed  by  Gomer  his  colleague,  and 
died  A.  -D.  1 609.  After  his  death,  the  controverfy 
was  condu«fted  with  great  eagernefs  on  both  fides. 
The  Calvinifts,  however,  gradually  prevailed.  A  fynod 
was  called  at  Dort,  A.  I).  16 18,  to  which  the  moft 
celebrated  divines  of  diff^erent  countries  were  invited. 
There,  in  a  great  meafure  by  the  authority  and  influ- 
'  ence  of  Maurice  prince  of  Orange,  the  Arminians  were 
condemned  as  heretics  ;  for  by  this  time  ambitious  and 
powerful  men  found  themfelves  politically  interefted  in 
this  religious  conteft.  The  Arminians  prefented  to  this 
fynod  a  remonftrance,  containing  a  ftatement  of  their 
faith  upon  the  fubjedls  in  difpute  ;  and  from  this  they 
derived  the  appellation  of  Remonjlrants.  This  ftatement 
contained  the  following  five  articles  :  i  .  That  God  from 
all  eternity  predeftinated  thofe  to  everlafting  falva- 
tion  whom  he  forefaw  would  believe  in  Chrift  unto 
the  end  of  their  lives  ;  and  predeftinated  obftinate  un- 
believers to  everlafting  ptmiftiment.  2.  Jefus  Chrift 
died  for  the  whole  human  race,  and  for  every  individual 
of  it,  but  believers  alone  reap  the  benefit  of  his  death. 
3.  No  man  can  produce  faith  in  his  mind  by  his  own 
free  will,  but  it  is  neceffary  that  man,  who  is  by  nature 
wicked  and  unfit  for  afting  or  thinking  aright,  ftiould 
be  regenerated  by  the  grace  of  the  Holy  Spirit,  Impart- 
ed by  God  for  Chrift's  fake.  4.  This  divine  grace 
conftitutes  the  fource,  the  progrefs,  and  the  fulfilment, 
of  all  that  is  good  in  man  ;  but  it  is  not  irrefiftible  in 
its  operation.  5.  Believers,  by  the  afliftance  of  the 
Holy  Spirit,  are  abundantly  fitted  for  every  good  work ; 
but  whether  it  is  poffible  for  thofe  who  have  once  been 
truly  fuch  to  fall  away,  and  to  perifh  finally,  is  not  clear, 
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and  muft  be  better,  inquired  into  by  fearching  the  fii-fjefJcf 
cred  fcriptures. 

In  oppofition  to  thefe,  a  counter-rcmonftrance  was^""^ 
prefented,  containing  the  opinions  of  the  Calvinifts, 
which  was  approved  of  by  the  fynod.  The  fubftaiice 
of  it  was  afterwards  adopted,  and  in  nearly  the  fame  ex- 
preflions,  into  theConfeffion  of  Faith  compiled  by  the  af- 
fembly  of  divines  which  met  at  Weftminfter,  A.  1). 
1643,  which  every  clergyman  and  probationer  for 
the  miniftry  in  Scotland  is  at  prefent  required  to  fub*  7 
fcribe  previous  to  his  admiflTion.  To  give  as  clear  and  Oal'aati 
as  fair  an  idea  as  poflible  of  the  Calviniftic  doftrine  up-^"'^'^'"'" 
on  this  head,  we  tranfcribe  the  following  paffage  from[^^f,f^''^ 
that  ConfelTion  :  "  God  from  all  eternity  did,  by  the ' 
moft  wife  and  holy  ceunfel  of  his  own  wUl,  freely  and 
unchangeably  ordain  wliatfoever  comes  to  pafs  ;  yet  fo,  as  ' 
thereby  neither  is  God  the  author  of  fin,  nor  is  violence 
offered  to  the  will  of  the  creatures,  nor  is  the  liberty  or 
contingency  of  fecond  caufes  taken  away,  but  rather 
eftablifhed.  Although  God  knows  whatfoever  may  or 
can  come  to  pafs  upon  all  fuppofed  conditions  ;  yet 
hath  he  not  decreed  any  thing  becaufe  he  forefaw  it  as 
future,  or  that  which  would  come  to  pafs  upon  fuch 
conditions.  By  the  decree  of  God,  for  the  manifefta- 
tion  of  his  gloiy,  fome  men  and  angels  are  predeftina- 
ted unto  everlafting  life,  and  others  are  fore-ordained 
to  everlalting  death.  Thefe  angels  and  men,  thus  pre- 
deftinated and  fore-ordained,  are  particularly  and  un* 
changeably  defigned  ;  and  their  number  is  fo  certaiti 
and  definite,  that  it  cannot  be  either  increafed  or  dimi- 
niflied.  Thofe  of  mankind  that  are  predeftinated  unto 
life,  God,  before  the  foundaton  of  the  world  was  laid, 
according  to  his  eternal  and  immutable  purpofe,  and  the 
fecret  counfel  and  good  pleafure  of  his  will,  hath  cho« 
fen,  in  Chrift,  unto  everlafting.  glor)'-,  out  of  his  mere 
free  grace  and  love,  without  any  forefight  of  faith,  or 
good  works,  or  perfeverance  in  either  of  them,  or  any 
other  thing  in  the  creature,  as  conditions  or  caufes  mo- 
ving him  thereunto  ;  and  all  to  the  praife  of  his  glori- 
ous grace.  As  God  hath  appointed  the  cleft  unto  glo- 
r}--,  lo  hath  he,  by  the  eternal  and  moft  free  purpofe  of 
his  will,  fore-ordained  all  the  means  thereunto.  Where- 
fore, they  who  are  elefted,  being  fallen  in  Adam,  arc 
redeemed  by  Chrift,  ^re  effedually  called  unto  faith  in 
Chrift,  by  his  fpirit  working  in  due  feafon  ;  are  juftlfi- 
ed,  adopted,  fanftified,  and  kept,  by  his  power  through 
faith  unto  falvation.  Neither  are  any  other  redeemed 
by  Chrift  efFeftually  called,  juftlfied,  adopted,  fanftifi- 
ed,  and  faved,  but  the  elect  only.  The  reft  of  man- 
kind, God  was  pleafed,  according  to  the  unfearchable 
counfel  of  his  own  will,  whereby  he  extendeth  or 
with-holdeth  mercy  as  he  pleafcth  for  the  glory  of  hig 
fovereign  power  over  his  creatures,  to  pafs  by,  and  to 
ordain  them  to  diftionour  and  wrath  for  their  fin,  to  the 
praife  of  his  glorious  juftice."  ^ 
^  There  are  two  kinds  of  Calvinifts  or  Predeftinarians,  Supralj 
viz.  the  Supralapfariansf  who  maintain  that  God  didf^^riaiis 
originally  and  exprefsly  decree  the  fall  of  Adam,  as  a^^^'^i'' 
foundation  for  the  diiplay  of  his  juftice  and  mercy  ;*"^* 
while  thofe  who  itiaintain  that  God  only  permitted  the 
fall  of  Adam,  are  called  Sublap/arians,  their  fyftem  of 
decrees  concerning  eleftion  and  reprobation  being,  as  it 
were,  fubfequent  to  that  event.  But,  as  Dr  Prieftley 
juftly  remarks,  if  wc  admit  the  divine  prefcience,  there 
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(lina  jg  not,   in   faft,   any  difference  between 

fchemes  ;  and  accordingly  that  diftinftion  is  now  fel- 
dom  mentioned. 

Nor  was  the  church  of  Rome  lefs  agitated  by  the 
hurch  conteft  about^  predeftination  than  the  fir  ft  Proteftants 
were.  The  council  of  Trent  was  much  perplexed  how 
to  fettle  the  matter  without  giving  offence  to  the  Do- 
minicans, who  were  much  attached  to  the  doftrine  of 
Auguftine,  and  poffeffed  great  influence  in  the  council. 
After  much  difpute,  the  great  objed:  came  to  be,  how 
to  contrive  fuch  a  decree  as  might  give  offence  to  no- 
body, although  it  fhould  decide  nothing.  Upon  the 
whole,  however,  they  feem  to  have  favoured  the  Semi- 
pelagian  fcheme.  Among  other  things,  it  was  deter- 
mined, that  good  works  are  of  themlelves  meritorious  to 
eternal  life  ;  but  it  is  added,  by  way  of  foftening,  that 
It  is  through  the  goodnefs  of  God  that  he  makes  his 
own  gifts  to  be  merits  in  us.  Catarin  revived  at  that 
council  an  opinion  of  fome  of  the  fchoolmen,  that  God 
chofe  a  fmall  number  of  pcrfons,  fuch  as  the  bleffed 
virgin,  the  apoftles,  &c.  whom  he  was  determined  to 
fave  without  any  forefight  of  their  good  works ;  and 
that  he  alfo  wills  that  all  the  reft  fhould  be  favcd,  pro- 
viding for  them  all  neceffary  means,  but  they  are  at  li- 
tierty  to  ufe  them  or  not.  This  is  called  the  Biixterian 
fcheme  in  England,  from  one  of  its  promoters  there. 
But  at  all  events,  the  council  of  Trent  feems  to  have 
been  extremely  anxious  that  any  opinions  entertained 
among  them  concerning  predeftination  might  have  as 
little  influence  as  poffible  upon  praftical  morality.  "  Let 
no  man  (fay  they),  while  he  remains  in  this  mortal  ftate, 
prefume  that  he  Is  among  the  number  of  the  eleft,  and 
that  therefore  he  cannot  lin,  or  fin  without  repentance; 
for  it  cannot  be  known  who  are  elefted  without  a  fpe- 
cial  revelation  from  God."    Sef.  6.  c.  1 3. 

The  Jefults  at  firft  followed  the  opinion  of  Auguf- 
tine ;  but  they  afterwards  forfook  it.  Molina^  one  of 
their  order,  was  the  author  of  what  is  called  the  mid- 
dle fcheme y  or  the  doftrine  of  a  grace  fujjicient  for  all  men^ 
but  fubjedl  to  the  freedom  of  the  human  will.  Janfe- 
ntusf  a  doftor  of  Louvain,  oppofed  the  Jefuits  with 
great  vigour,  and  fupported  the  dodlrine  of  Auguftine. 
He  wTote  in  a  very  artful  manner.  He  declared,  that 
he  did  not  prefume  to  ftate  his  own  feijtiments  upon 
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the  two  the  fubjed;  he  pretended  only  to  explain  and  publifKP"<|<:fti'n3* 
the  fentiments  of  that  great  father  of  the  church  St  . 
Auguftine.  But  the  Jefuits,  In  confequence  of  that  in-  ''^ 
violable  fubmlffion  to  the  authority  of  the  pope  which 
they  always  maintained,  had  fufficient  intereft  at  Rome 
to  procure  the  opinions  of  Janfenius  to  be  condemned 
there  ;  but  with  this  addition  fubjoined,  that  nothing 
was  thereby  intended  to  be  done  In  prejudice  of  the 
doftrlne  of  St  Auguftine.  This  produced  an  abfurd 
difpute  about  the  pope's  infallibility  in  matters  of  faft. 
The  Janfeiiifts  affirmed,  that  the  Pope  had  made  a  ml- 
ftake  in  condemning  the  opinions  of  Janfenius  as  diffe- 
rent from  thofe  of  Auguftine;  whereas  in  truth  they 
are  the  fame,  and  the  one  cannot  be  condemned  with- 
out the  other.  But  the  Jefuits  affirmed,  that  the  pope 
is  no  lefs  Infallible  in  points  of  faft  than  he  is  in  quef- 
tions  of  faith  ;  and  he  having  decided,  that  the  opi- 
nions of  Janfenius  are  different  from  thofe  of  St  Au- 
guftine, every  good  Catholic  is  bound  to  believe  ac- 
cordingly that  they  are  different.  Thefe  difputes  have 
never  been  fully  fettled,  and  ftlll  divide  the  Roman  Ca- 
tholic churches.  Some  of  the  ableft  fupporters  of  pre- 
delb'nation  have  appeared  among  the  Janfenifts,  and  par- 
ticularly among  the  gentlemen  of  Port- Royal.  10 

With  regard  to  Great  Britain,  the  earlieft  EngllftiEnglifh  and" 
reformers  were  in  general  Sublapfarians,  although         f '^^^'^^^  ^' 
of  them  were  Supralapfarlans.    But  the  rigid  Predefti-,"redeaina* 
narlans  have   been  gradually  declining  in  number  inrians. 
that  chiu-ch,  although  they  ftlll  fubfcrlbe  the  39  articles 
of  their  faith,  which  are  unqueftlonably  Calviniftic. 
The  celebrated  Scotch  reformer  John  Knox  having 
been  educated  at  Geneva,  eftabliftied  in  this  country 
the  doftrlne  of  predeftination  in  its  ftrlfteft  form  :  and 
it  has  probably  been  adhered  to  with  more  clofenefs  in 
Scotland  than  in  any  country  in  Europe. 

Of  late  years,  however,  the  difpute  concerning  pre- 
deftination has  affumed  a  form  confiderably  different 
from  that  which  it  formerly  poffeffed.  Inftead  of  being 
confidered  as  a  point  to  be  determined  ahiioft  entirely, 
by  the  facred  fcrlptures,  In  the  hands  of  a  number  of 
able  writers,  it  has  In  a  great  meafure  refolved  itfelf  in- 
to a  queftlon  of  natural  religion,  under  the  head  of  the 
phllofophical  liberty  or  neceffity  of  the  will  (  a  )  ;  or, 
whether  all  human  adions  are  or  are  not  neceffarlly  de- 
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(a)  Dr  Prieftley,  the  moft  celebrated  Neceffarlan  of  the  age,  has  written  a  whole  feftlon  of  his  Illujratiom, 
with  a  view  to  ffiow,  that  between  "  the  two  fchemes  of  Calviniftic  predeftination  and  phllofophical  neceffity, . 
there  is  no  fort  of  refemblance,  except  that  the  future  happlnefs  or  mifery  of  all  men  is  certainly  foreknown  and 
appointed  by  God.    In  all  other  refpefts  (fays  he)  they  are  moft  effentially  different;  and  even  where  they 
agree  in  the  end,  the  difference  in  the  manner  by  which  that  end  Is^accompllflied  is  fo  very  great,  that  the  in- 
fiueme  of  the  two  fyftems  on  the  minds  of  thofe  that  adopt  and  aft  upon  them  Is  the  reverfe  of  one  another." 
The  Calviniftic  doftrine  of  predeftination,  according  to  a  very  authentic  ftatement  of  that  doftrlne*,  is,  that*  Shorter 
**  God,  for  his  own  glory,  hath  fore  ordained  ivhatfoever  comes  to  pafs"    The  fcheme  of  phllofophical  ntce^itjyCatechifm  nf. 
as  ftated  by  an  intimate  friend  and  warm  admirer  of  Dr  Prieftley's,  is,  **  That  every  thing  is  predetermined  by  the  ■^P'"- 
Divlne  Being;  that  whatever  has  been,  muft  have  been  ;  and  that  whatever  will  be,  muft  be;  that  all  events  are^|,^f^f'" 
pre-ordained  by  Infinite  wifdom  and  unlimited  goodnefs  ;  that  the  will,  In  all  its  determinations,  is  governed  hywe^rnhfe}-^^ 
the  ftate  of  mind ;  that  this  ftate  of  mind  is  in  every  inftance  determined  by  the  Deity  ;  and  that  there  Is  a  con^ 
tinued  chain  of  caufes  and  effefts,  of  motives  and  aftlons,  infeparably  connedled,  and.  originating  from  the  con- 
dition in  which  we  are  brought  into  exiftence  by  the  Author  of  our  being.'*    The  author  or  comoi/er  of  the 
fame  book  affirms,  "That  all  motion  indeed  originates  in  the  Deity;  that  the  Deity  Is  felf-moved ;  that  he. 
j>offeffes  the  fingular  attribute  underived  of  moving  himfelf."    But  it  is  added  in  the  very  fame  paragraph  from 
w^jch, this. laft  fentence  is  quoted,  that  "the  very  argument  we  employ  to  prove  oi^e  underived  fource  of  motion. 
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tcrmlned  by  motives  arlfing  from  the  charafter  which 
God  has  impreffed  on  our  minds,  and  the  train  of  cir- 
cumftances  amidft  which  his  providence  has  placed  us  ? 
We  have  already  difcuffed  this  point  (fee  Metaphy- 
sics) by  giving  a  candid  ftatement  of  the  arguments 
on  both  fides  oif  the  queftion.  We  (hall  treat  the  fub- 
jeft  of  predeftination  in  the  fame  manner,  avoiding  as 
far  as  poflible  any  recapitulation  of  what  has  been  ad- 
vanced under  the  head  of  Nscessity  and  Liberty. 

From  what  has  been  already  faid,  it  will  appear  that 
the  points  chiefly  at  ilTue  between  the  parties  are  the 
following :  Firll,  With  what  views  and  purpofes  did 
God  create  the  world  and  frame  his  decrees  concerning 
mankind  ?  Did  he  contrive  a  great  unaherable  fcheme 
of  creation  and  providence  only  for  the  fake  of  mani- 
fefting  his  own  glory  and  perfections  ?  Or  did  he  firft 
confider  the  free  motions  of  thofe  rational  agents  whom 
he  intended  to  create,  and  frame  his  decrees  upon  the 
confideration  of  what  they  might  choofe  or  do  in  all 
the  various  circumftances  in  which  he  intended  to 
place  them  ? — The  fecond,  and  following  queilions  are 
branches  of  this  leading  one.  Did  Chrift  die  for  a  par- 
ticular portion  of  the  human  race,  who  {hall  therefore 
certainly  be  faved  ?  or  was  his  death  intended  as  a  bene- 
fit to  all,  from  which  none  are  excluded  excepting  thofe 
who  willingly  rejed  it  ?  Is  the  divine  grace  certainly 
and  irrefiftibly  efficacious  in  all  thofe  minds  to  which  it 
is  given?  or  does  its  effeft  depend  upon  the  good  ufe- 
which  men  may  or  may  not  make  of  it  ?  Can  any  good 
aftion  be  done  without  It  ?  Do  thofe  who  have  once 
received  It  certainly  perfevere  and  obtain  eternal  falva- 
tion  ?  or  is  it  poflible  for  any  of  them  to  fall  away  and 
perifh  finally  ? 

We  (hall  begin  by  ftating  the  argument  on  the  fide 
of  the  predeftinarians,  and  in  the  language  which  they 
commonly  ufe.  But  it  is  neceffary  to  make,  this  pre- 
vious remark,  that  the  general*  objeftions  to  their  doc- 
trine are,  that  it  is  hoftile  to  all  our  Ideas  of  the  juftice 
of  God,  reprefenting  him  as  a  partial  being,  rewarding 
without  merit,  and  punifliing  without  fin;  that  it  ren- 
ders him  the  author  of  evil,  deftroys  moral  diftinftions, 
makes  ufelefs  every  effort  on  our  part,  makes  eveiy 
prayer  abfurd,  and  even  the  preaching  of  the  gofpel 
vain  ;  feeing  that  all  things  are  immutably  fixed,  and 
none  can  believe  or  be  faved  excepting  the  eleft,  and 
they  muft  certainly  and  at  all  events  be  fafe.  Againft  all 
this  they  reafon  thus. 

The  great  and  everlafting  Author  of  all  things  ex- 
ifted  from  eternity  alone.  Independent  and  eflentially 
perfeft.  As  there  was  no  other,  he  could  only  confider 
himfelf  and  his  own  glory.  He  nmft  therefore  have 
defigned  all  things  in  and  for  himfelf.  To  make  him 
ftay  his  determinations  till  he  fhould  fee  what  free 
creatures  would  do,  is  to  make  him  decree  with  uncer- 


tainty, and  dependently  upon  them,  which  falls  fhort  of  Precfefti 
infinite  perfc(9:ion.  He  exifted  alone,  and  his  councilo  ' 
could  have  no  objeft  excepting  himfelf ;  he  could  only 
then  confider  the  difplay  of  his  own  attributes  and  per- 
feclion.  In  doing  this,  as  the  end  is  more  important 
than  the  means.  Divine  Wifdom  muft  begin  its  defigns 
with  that  which  is  to  come  laft  in  the  execution  of 
them  ;  but  the  conclufion  of  all  things  at  the  laft  judge- 
ment will  be  the  complete  manifeftatlon  of  the  wifdom, 
the  goodnefs,  and  juftice,  of  God:  we  muft  therefore 
fuppofc,  that,  in  the  order  of  things,  he  decreed  that 
firft,  although  with  him,  in  the  order  of  time,  there  Is 
no  firft  nor  fecond,  but  all  is  from  eternity.  When 
this  great  defign  was  laid,  the  means  were  next  defign- 
ed. Creation,  and  Its  inhabitants  of  every  order,  form 
the  means  by  which  the  author  and  difpofer  of  all  things 
accomplifties  his  will.  But  creatures  in  his  fight  arc 
nothing,  and  are  figuratively  faid  to  be  lefs  than  nothing. 
We  may  entertain  proud  and  elevated  conceptions  of 
our  owii  dignity  If  we  pleafe  ;  but  if  we  in  our  defigns 
regard  not  the  duft  on  which  we  tread,  or  the  lives  of 
ants  and  infedls,  the  omnipotent  Lord  of  all,  from  whom 
we  are  more  Infinitely  diftant,  muft  regard  us  as  at  leaft 
equally  Inconfiderable,  and  only  valuable  as  we  ferve  the 
acccomplifhment  of  his  great  and  myfteiious  purpofes, 
which  cannot  be  us  or  our  aggrandifement,  but  himfelf 
and  his  own  glory. 

It  is  only  by  this  view  of  the  divine  conduft  that  As  nece 
fome  of  the  attributes  of  God  can  be  explained,  or  their  '|  J'* 
exiftence  rendered  pofiible.  In  the  fcriptures  he  claims  j^^^",^'* 
the  attribute  of  prefcisnct:  as  his  diftinguiftiing  preroga- tributes, 
tive  :  but  there  can  be  no  prefclence  of  future  contin- 
gencies ;  for  It  Involves  a  contradiftlon  to  fay,  that 
things  which  are  not  certainly  to  be  ftiould  be  certain- 
ly forefeen.  If  they  are  certainly  forefeen,  they  muji 
certainly  be,  and  can  therefore  be  no  longer  contingent. 
An  uncertain  forefight  is  alfo  an  imperfedl  a£l,  as  it 
may  be  a  miftake,  and  is  therefore  inconfiftent  with  di- 
vine perfeftion.  On  the  other  fide  the  difficulty  is  ea- 
fily  explained.  When  God  decrees  that  an  event  (hall 
take  place.  Its  exiftence  becomes  thenceforth  certain, 
and  as  fuch  Is  certainly  forefeen.  For  it  is  an  obvious 
abfurdity  to  fay,  that  a  thing  happens  freely,  that  is  to 
fay,  that  it  may  be  or  may  not  be,  and  yet  that  It  Is  cer- 
tainly forefeen  by  God.  He  cannot  forefee  things  but 
as  he  decrees  them,  and  confequently  gives  them  a  fu- 
ture certainty  of  exiftence;  and  therefore  any  prefclence 
antecedent  to  his  decree  muft  be  rejefted  as  impoffible. 
Conditional  decrees  are  farther  abfurd,  inafmuch  as  they 
fubjedl  the  purpofes  of  God  to  the  wIU  and  the  aftions 
of  his  creatures.  Does  he  will,  or  wifti  that  all  man- 
kind fiiould  be  faved,  and  fhall  they  not  all  be  faved  ? 
Infinite  perfeftion  can  wiih  nothing  but  what  it  can 
execute  ;  and  if  It  Is  fit  to  wifti.  It  is. alfo  fit  to  execute 
its  wifties.    We  are  indeed  certainly  informed  by  the 

fcrip- 


and  exiftence,  is  a  grofs  folecifm  In  logic  ;  and  that  the  afcription  of  this  power  to  the  Divine  Being  is  in  fad 
ncthing  elfe  than  the  lefs  of  two  palpable  ahfirdlties  or  rather  impqftbilities y  if  thefe  could  admit  of  degrees.f"^   .  t    ..  . 

The'^piety  of  thefe  affertions  will  be  obvious,  we  are  perfuaded,  to  every  one  of  our  readers ;  but  to  fome  it  k  Phiffopl 
poffible  that  their  confiftency  may  not  be  apparent.    We  would  advife  all  fuch  "  to  perufe  once  and  again  ^'^J#'J;^ 
Dr  Prieftley's  Illuftrations,"  which,  we  have  the  beft  authority  to  fay,  will  remove  from  their  minds  all  liberta-  ^y^^X>' 
rian  prejudices,  convince  them  "  that  the  hypothefis  of  neceffity  is  Incohtrovertibly  true,"  and  fhow  them  that  A.  M. 
-jBll  the  defenders  of  that  hypothefis  are  in  perfeft  harmony  with  themfelves  and  with  one  another  i 


PRE 


-  fcrlpturesi  that  all  flaall  not  be  faved ;  and  we  therefore 
'  •  as  certainly  conclude,  that  God  never  intended  that  they 
fhould  be  fo  ;  for  the  counfel  of  the  Lord  Jlandeth  fajly  and 
^  the  thoughts  of  his  heart,  to  all  generations. 
died  We  conclude  upon  the  fame  principles,  that  al- 
«]■  though  the  bkffings  refulting  from  the  death  of  Chrill 
are  offered  to  all,  yet  that  intentionally  and  aftually  he 
only  died  for  thofe  whom  the  Father  had  chofen  and 
given  to  him  to  be  faved  by  him.  That  Chrift  fhould 
have  died  in  vain  is  reprefented  by  the  apoille  Paul  as  a 
great  abfurdity  (Gal.  ii.  21.)  :  but  if  he  died  for  all, 
he  muft  have  died  in  vain  with  regard  to  the  greater 
part  of  mankind  who  are  not  to  be  faved  by  him.  In 
fo  far  as  fome  inferior  bleffings  are  concerned,  which 
through  him  are  communicated,  if  not  to  all  men,  at 
leaft  to  all  Chriftians,  he  may  perhaps  juftly  be  faid  to 
have  died  for  all :  but  with  regard  to  eternal  falvatioa, 
his  defign,  to  avoid  rendering  it  fruitlefs,  could  go  no 
farther  than  the  fecret  purpofe  and  election  of  God. 
This  is  implied  in  thefe  words,  all  that  are  given  me  of 
my  Father,  thine  they  'were,  and  thou  gavejl  them  me. 
To  thefe  his  interceffion  is  limited ;  /  pray  not  for  the 
Ivor  Id,  but  for  thofe  that  thou  hafl  given  me  ;  for  they  are 
thine,  and  all  thine  are  mine,  and  mine  are  thine  (Jo.  xvii. 
9,  lb.)  Univerfal  words  are  indeed  ufed  with  regard 
to  the  death  of  Chrift :  but  the  reafon  is  obvious,  the 
Jewifli  religion  was  confined  to  the  family  and  dcfcen- 
dants  of  Abraham.  In  contradiftion  to  this,  the  gof- 
pel  is  faid  to  be  preached  to  every  creature,  and  to  all 
the  ivorld  ;  becaufe  it  is  not  limited  to  any  one  race  or 
nation,  and  becaufe  the  apoftles  received  a  general  com- 
miflion  to  teach  it  unto  all  who  fhould  be  willing  to 
receive  it.-  Thefe  extenfive  exprelTions  can  only  be  un- 
elerftood  in  this  manner,  becaufe  in  their  ftrift  accepta- 
tion t*hey  have  never  been  verified-.  Nor  can  their  mean- 
,  ing  be  carried  farther  without  an  imputation  upon  the 
juflice  of  God  :  for  if  he  has  received  a  fufficient  fatis- 
faftion  for  the  fms  of  the  whole  world,  it  is  not  jufl 
that  all  fhould  not  be  faved  by  it,  or  at  leaft  have  the 
<ifFer  of  falvation  made  to  them,  that  they  may  accept 
of  it  if  they  pleafe. 

But  to  return  to  the  divine  purpofes  and  attributes 
in  general:  it  is  in  vain  to  affert  that  God  is  partial  and 
unjuft  while  he  prefers  without  merit,  and  predeftinates 
to  punifhment  thofe  who  have  not  yet  offended.  The 
fame  error  mifleads  men  here  that  has  fo  often  feduced 
them  from  the  true  path  of  fcientific  refearch.  Inftead 
of.  fubmitting  to  the  patient  and  humble  obfervation  of 
nature,  they  boldly  fonn  fome  plaufible  hypothefis  of 
their  own,  and  vainly  attempt  to  reconcile  every  appear- 
ance to  their  favourite  fyftem.  Thh  mode  of  procedure 
never  has  proved,  and  never  will  prove,  fuccefsful  in  any 
branch  of  true  philofophy.  We  arc.  not  entitled  to 
frame  to  ourfelves  certain  notions  of  the  juftice  of  God, 
and  from  thefe  to  decide  that  thus  he  muft  adt  and  in 
no  other  manner.  He  takes  no  counfel  from  us  concern- 
ing his  conduct,  and  we  have  no  right  to  rejudge  his 
judgments.  What  he  regards  as  juft  or  unjuft  between 
himfelf  and  his  creatures,  is  a  queftion  of  faft  not  to  be 
known  by  ingenious  conjectures,  but  by  the  cautious 
obfervations  of  the  manner  in  which  he  a£ts  in  the  courfe 
of  his  providence,  and  by  attending  to  what  he  has  de- 
clared concerning  himfelf  in  the  facred  fcriptures.  If 
from  thefe  it  fhall  appear  that  he  d®es  prefer  where  there 
u  no  merit,  aiid  rejeft  where  there  is  no  crime ;  it  will 
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be  in  vain  thereafter  to  affert  that  fuch  conduA  is  un-  P/e^eftJiia' 
juft:  the  fa£l  will  be  on  our  fide  of  the  queftion,  and  we 
fhall  leave  thofe  to  account  for  it  who  infift  that  their  "-~"v— 
limited  reafon  is  capable  of  comprehending  all  the  myf. 
terious  ways  of  an  Mnite  Being. 

In  the  courfe  of  providence,  then,  we  fee  the  great-.(^reat  in?  - 
eft  inequalities  take  place,  and  fuch  as  appear  alto.,1"=i'"'ef 
gether  contradiftory  to  our  ideas  of  juftice.    We  fee  ^'^.^'J^^, 
the  fins  of  the  fathers  punifhed  in  the  perfons  of  the    p^ro^-J^'  ' 
children,  who  often  derive  debilitated  bodies  from  the  in-  dcnce. 
temperance  of  their  parents,  and  corrupted  manners  from 
the  example  of  their  vices.    God  frequently  afHids 
good  men  in  this  hfe  for  a  great  length  of  time,  as  in 
the  cafe  of  Job,  only  for  the  manifeftation  of  his  own 
glor}',  that  their  faith  and  patience  may  be  made  mani- 
feft.    Some  fins  are  punifhed  with  otlier  fins,  and  often 
with  a  courfe  of  fevere  miferies  in  the  perfons  of  thofe 
who  never  committed  them.    We  may  transfer  this 
from  time  to  eternity ;  for  if  God  may  do  for  a  little 
time  what  is  inconfiflent  with  our  notions,  and  with" 
our  rules  of  juftice,  he  may  do  it  for  a  longer  duration: 
fince  it  is  as  impoifible  that  he  can  be  unjuft  for  a  day 
as  for  all  eternity  :  and  the  fame  inequality  of  manage- 
ment appears  in  the  great  as  In  the  private  affairs  of  this 
world.    During  many  ages  almoft  the  whole  human 
race  vvere  loft  in  the  darknefs  of  idolatry:  even  fince  the 
Chriftian  religion  came  into  the  world,  how  few  nations 
have  received  It ;  and  of  thefe  few,  the  number  is  ftill 
fmaller  of  thofe  who  have  enjoyed  it  in  tolerable  purity. 
If  we  confider  how  many  great  nations  remain  under 
the  delufion  contrfVed  by  Mahomet ;  if  we  refled  upon 
the  idolatry  of  the  Indies  and  of  China,  and  the  fu- 
perftition  of  the  Greek  church,  and  of  the  church  of 
Rome — we  fhall  find  that  very  few  nations  have  poffeffed 
the  moft  ordinary  means  of  grace.    Even  the  bleffings 
of  civilization,  of  fclence,  and  of  liberty,  are  fo  rarely 
fcattered  over  the  face  of  the  earth,  that  it  is  to  be  re- 
garded  as  a  melancholy  truth,  that  with  a  very  few  fa- 
voured exceptions  the  whole  human  race  have  hitherto 
been^  funk  in  the  depth  of  barbarifm,  ignorance,  flavery, 
and  idolatry.    When  the  Arminians  think  fit  to  affert, 
then,  that  the  do6trIne  of  abfolute  decrees  is  contrary 
to  their  ideas  of  the  impartiality  and  juftice  of  God,  we 
can  only  anfwer  that  we  are  forry  for  them  if  they  have 
formed  ideas  of  the  charafter  of  God  which  are  contrary 
to  the  truth.    We  prefume  not  *  hke  them  to  call  his  *  CdvSn} 
attributes  before  the  tribunal  of  our  underftandings;  we  Tr.iii.de^- 
only  obferve  the  ways  of  his  providence,  and  declare  J,'''* 
that  thus  ftands  the  faft.    If  he  leaves  whole  nations 
in  darknefs  and  corruption,  and  freely  choofes  others  to 
communicate  the  knowledge  of  himfelf  to  them,  we  need 
not  be  furprlfed  if  he  aft  in  the  fame  manner  with  indi- 
viduals.   For  furely  the  rejefting  immenfe  empires  for 
fo  many  ages  is  much  more  unaccountable  than  the  fe- 
lea  ion  of  a  few  Individuals,  and  the  leavincr  others  in 
ignorance  and  depravity.    It  is  in  vain  to  allege  that 
he  extends  his  mercy  to  thofe  who  make  the  beft  ufe  of 
the  dim  light  which  they  have.    This  does  not  remove 
the  difficulty  of  a  choice  and  a  preference  ;  as  it  cannot 
be  denied  that  their  condition  is  very  deplorable,  and 
that  the  condition  of  others  is  much  more  hopeful :  fo 
that  the  myfterious  doftrine  of  ekftion  and  reprobation  is 
an  unqueftionable  truth  under  the  government  of  God, 
feeing  that  great  numbers  of  men  are  born  in  fuch  circum- 
ftances  that  it  is  morally  irapofllble  they  fhould  not  pe- 
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and  enlightened. 

Nor  are  we  left  to  common  obfcrvation  upon  this 
point.    The  language  of  the  facred  fcriptures  is  pofitive 
and  clear.    The  whole  reafoning  in  the  ninth  chapter 
to  the  Romans  refolves  all  the  afts  of  God's  juftice  and 
mercy,  his  hardening  as  well  as  his  pardoning,  into  an  ab- 
fslute  freedom  and  an  unfearchable  depth.  More  pointed 
cxpreffions  for  this  purpofe  can  fcarcely  be  conceived 
than  thofe  actually  made  ufe  of.    For  the  children  be- 
ing not  yet  born,  neither  having  done  any  good  or  evil,  that 
the  purpofe  of  God  according  to  eleSion  might  Jland,  not 
of  works,  but  of  him  that  calleth,  it  <was  faid,  The  elder 
Jhall  ferve  the  younger.    As  it  is  ivritten,  Jacob  have  I 
'  loved,  but  Efau  have  I  hated.     What  fiall  lue  fay  thenP  Is 
there  unrighteoufnefs  'zvith  God  P  God  forbid.    For  he  faith 
to  Mofes,  I  loill  have  mercy  on  ivhom  I  ivill  have  mercy, 
and  I  iui(l  have  companion  on  tvhom  I  ivill  have  compajfion. 
So  then  it  is  not  of  him  thai  ivilleth,  nor  of  him  that  runneth, 
but  of  God  that  Jho-weth  mercy  ;  for  the  fcripture  faith  unto 
Pharaoh,  Even  for  this  fame  purpofe  have  1  raifed  thee  up, 
that  I  might  fmiu  my  poiuer  in  thee,  and  that  my  name 
might  be  declared  throughout  all  th;  earth.     Therefore  hath 
he  mercy  on  luhom  he  will  have  mercy,  and  whom  he 
ivill  he  hardeneth.    If  any  man  (hall  ftill  be  fufficiently 
bold  to  declare  that  all  this  is  contrary  to'  what  he  is 
pleafed  to  confider  as  juft  and  impartial,  we  can  only 
reply  to  him  in  the  words  of  the  celebrated  John  Calvin 
I  C/^;^/-^^;.^,  of  Geneva  f.     Tibi  mofejium  efi  ac  odiofum,  Deum  plus 
pojfe  et  facere,  quam  mens  tua  capiat ;  aquali  auiem  tuo  in- 
terdum  concedes,  ut  fuo  judicio  fruatur.    Et  tu  in  tanto  fu- 
rore, Dei  mentionem  ullnm  facere  audes  P  "Is  it  painful  to 
thee  that  the  power  and  the  works  of  God  exceed  thy 
lunited  capacity  ?  Thou  fometimes  fufFereft  thine  equal 
to  judge  of  his  own  conduft  for  himfelf,  and  dareft  thou 
in  thy  folly  to  cenfure  the  ways  of  God?"  Or  rather  we 
may  reply  in  thofe  words  of  the  apoftle  Paul  which  im- 
mediately follow  the  paffage  already  quoted.   Thou  ivilt 
faf  then  to  me,  Why  doth  he  yet  Jind  fault  P  for  <who  hath 
refjled  his  will  P  Nay  but,  0  man,  who  art  thou  that  rc- 
pliefl  againfi  God?  Shall  the  thing  formed  fay  to  him  that 
formed  it.  Why  haji  thou  made  me  thusP  Hath  not  the  potter 
power  over  the  clay  ;  of  the  fame  lump  to  make  one  vejfel  unto 
honour,  and  another  unto  dijloonour  P  Let  thefe  pafTages, 
and  even  the  whole  of  the  chapter  now  alluded  toj  be  ex- 
plained in  any  manner  that  is  judged  proper,  ftill  their 
impc-.t  with  regard  to  the  prefent  argument  will  remain 
the  fame.    If  God  loved  Jacob  fo  as  to  chufe  his  pofte- 
rity  to  be  his  people,  and  rejeded  or  hated  Efau  and 
his  pofterity,  and  this  without  regard  to  them  or  their 
future  conduct,  but  nierely  in  confequence  of  the  purpofe 
and  defign  of  his  eleftion  ;  if  by  the  fame  purpofe  the 
Gentiles  were  to  be  grafte,d  upon  that  ftock  from  which 
the  once  favourM  J^ws  were  cut  off ;  it  will  follow,  not 
only  that  the  great  and  m.yfterious  decree  of  final  elec- 
tion is  unfearchably  free  and  abfolute,  but  alfo  that  all 
the  means  of  grace  are  granted  or  withheld  in  the  fame 
unhmited  and  free  manner  according  to  the  fovereign 
will  and  good  pleafure  of  God,  independent  of  any  fore- 
light  of  merit  on  our  part.    The  words  of  our  Saviour 
exprefs  this  :  /  thank  thee  0  Father,  Lord  of  heaven  and 
earth,  bccaufe  thcu  hajl  hid  thefe  things  from  the  wife- and 
prudent,  aud  haJi  revealed  them  unto  babes  :  The  reafon  oi 
which  is  given  in  the  following  words.  Even  fo.  Father, 
for  fo  it  feemed  good  in  thy  ftght,  (Mat.  xi.  26).   The  paf- 
fage immediately  preceding  this,  fhows  clearly  that  the 


means  of  grace  are  not  beftowed  upon  thofe  who,  it  is  Pred. 
forefeen,  will  make  a  good  ufe  of  them  ;  nor  denied  to 
thofe  who  will  make  a  bad  ufe  of  them.  Wo  unto  thee 
Chorazin,  wo  unto  thee  Bethfaida  :  for  if  the  mighty  works 
which  were  done  in  you  had  been  done  in  Tyre  and  Sidon, 
they  would  have  repented  long  ago  in  fackcloth  and  ajloes. 
But  the  pafTages  in  fcripture  are  innumerable,  which  de- 
clare that  the  whole  charafter  and  deftiny  of  every  man 
is  the  refult  of  the  counfel  and  uncontrouled  determina- 
tion of  God.  The  ex'preffion  is  often  repeated  in  the 
book  of  Exodus  ;  God  hardened  the  heart  of  Pharaoh^ 
fo  that  he  would  not  let  his  peopk  go,  (Exod.  iv.  21),  &c. 
It  is  faid,  that  God  has  made  the  wicked  man  for  the  day 
of  evil,  (Prov.  xvi.  4).  On  the  other  hand,'  it  is  faid,  as 
many  believed  the  gofpel  as  were  appointed  to  eternal  Ufe, 
(  Afts  i.  48.)  Some  are  faid  to  be  written  in  the  book  ef 
life, of  the  Lamb flain  from  the  foundation  of  the  world  Rev, 
xiii  8.)  Every  prayer  that  is  ufed,  or  direfted  to  be  ufed, 
in  fcripture,  is  for  a  grace  that  opens  our  eyes,  that  turns^ 
the  heart,  that  malces  us  to  go,  that  leads  us  not  into 
temptation,  but  delivers  us  from  evil.  All  thefe  cx- 
preffions denote  that  we  defire  more  than  a  power  or 
capacity  to  a6l,  fuch  as  is  given  to  all  men.  Indeed  we 
do  not,  and  wc  cannot,  pray  earneftly  for  that  which  we 
knov/  all  men  as  well  as  ourfelves  pofTefs  at  all  times. 

Th.Q  grace  of  God  is  the  medium  by  which  his  fove- .c;„rc  s 
reign  will  aud  abfolute  decrees  are  accomplifhed.  Ac-cicy  f 
cordingly,  it  is  fet  forth  in  fcripture  by  fuch  expreffions  y.'^'''-*' 
as  clearly  denote  its  fare  efficacy  ;  and  that  it  does  not 
depend  upon  us  to  ufe  it  or  not  at  our  pleafure.  It  is 
faid  to  be  a  creation  ;  we  are  created  unto  good  works,  and 
we  become  new  creatures  :  It  is  called  a  regeneration,  or 
a  new  birth  ;  it  is  called  a  quickening  and  a  refurrec- 
tion,  as  our  former  ftate  is  compared  to  a  feeblenefs,  a 
bhndnefs,  and  a  death.  God  is  faid  to  work  in  us  both 
to  will  and  to  do  :  His  people  Jhall  be  willing  in  the  day  of 
his  power  :  He  will  write  his  laws  in  their  hearts,  and 
make  them  to  walk  in  them.  In  a  pafiage  already  quoted, 
the  human  race  are  compared  to  a  mafs  of  clay  in  the 
hands  of  the  potter,  who  of  the  fame  lump  makes  at  his 
pleafure  vejfels  of  honour  and  dijhonour.  Thefe  pafTages, 
and  this  laft  more  particularly,  prove  that  there  is  an 
abfolute  and  a  conquering  power  in  divine  grace  ;  and 
that  the  love  of  God  conilrains  us,  as  St  Paul  exprefles 
himfelf.  Our  Saviour  compares  the  union  and  influence 
that  he  communicates  to  believers  to  the  union  of  an 
head  with  the  members,  and  of  a  root  with  the  branch- 
es, which  imparts  an  internal,  a  vital,  and  an  efficacious 
influence.  The  outward  means  may  indeed  be  rejected, 
but  this  overcoming  grace  never  returns  en\pty :  thefe 
outward  means  coming  from  God,  the  refitting  of  them 
is  faid  to  be  the  rejifting  of  God,  the  grieving  or  quench- 
ing of  his  fpirit;  and  in  that  fenfe  we  may  refift  the  grace 
or  favour  of  God;  but  we  can  never  withftand  him  when  ■ 
he  int  ends  to  overcome  us ;  For  the  foundation  of  God 
Jlandtth  jure,  having  this  feal.  The  Lord knoweth  them  that 
are  hit,  (2  Tim.  ii.  19.)  Having  prede/linated  us  unto 
the  adoption  of  children  by  Jefiis  Chrijl  himfelf,  according 
to  the  good  pleafure  of  his  will,  (Eph.  i.  5.)  ^ 
That  the  faints  fnall  certainly  perfevere  unto  the  perfei 
end  is  a  necefTary  confequence  of  abfolute  decrees  and  of  ranee 
efficacious  grace  :  all  depends  on  G^d.  He  of  his  oiyn'-^*^  '^•^ 
will  begat  us  ;  and  with  him  there  is  no  variablenefs  nor 
Jlmdow  of  turning  :  whom  he  loves,  he  loves  to  the  end  : 
and  he  has  promifed  that  he  will  never  leave  nor  for- 
fake  thofe  to  whom  he  bccomc3  a  God.  Our  Lord 
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;fl:Ina-  Iiatli  fald,  /give  unto  them  eternal  life,  and  they  fiall  never  ture 
perlfJj  ;  neither  Jhall  any  pluck  them  out  of  my  hand,  (Jo.  x. 
28.)  Hence  we  mull  conclude,  that  the  purpofe  and  cal- 
ling of  God  is  ivithout  repentance,  (Heb.  xiii.  5.)  And 
therefore,  idthough  good  men  may  fall  into  great  lins, 
yet  of  all  thofe  who  are  given  by  the  Father  to  the  Son 
to  be  faved  by  him,  none  are  loft :  The  conclufion  from 
the  whole  is,  that  God  did  in  himfelf,  and  for  his  own 
^orj,  foreknow  a  determinate  number  in  whom  he  would 
be  both  fanftified  and  glorified.'  Thek  he  predejlinated 
to  be  holy,  conformable  to  the  image  of  his  fon  :  they 
are  to  be  called,  not  by  a  general  calling  in  the  fenfe  of 
thefe  words,  many  are  called,  but  few  are  chofen  ;  but  to 
be  calJed  according  to  his  purpofe.  He  jujli/ied  them  upon 
their  obeying  that  calling,  and  in  the  conclufion  he  wiU 
glorfy  them  ;  for  nothing  can  feparate  us  from  the  love 
of  God  in  Chrift,  ( Rom.  ix.  1 9. )  And  he  is  not  lefs  ab- 
folute  in  his  decree  of  reprobation  than  he  is  in  his  elec- 
tion ;  for  ungodly  men  are  faid  to  ht  of  old  ordained  to 
condemnation,  and  to  be  given  up  by  God  unto  vile  affeSionSf 
and  to  be  given  over  by  him  to  a  reprobate  mind. 

^uments     Thus  far  we  have  defended  the  do£lrine  of  predefti- 
mft  the  nation  :  we  proceed  next  to  ftate  the  arguments  ufually 
adduced  in  favour  of  the  Arm'inian  fyftem. 

God  is  juft,  holy,  and  merciful.  In  fpeaking  of 
himfelf  in  fcripture,  he  is  pleafed  to  make  appeals  to  the 
human  underftanding,  and  to  call  upon  men  to  reafon 
with  him  concerning  his  ways.  The  meaning  of  this 
is,  that  men  may  examine  his  aftions  and  his  attri- 
butes with  that  meafure  of  intelligence  which  they 
poflefs,  and  they  will  be  forced  to  approve  of  them  ; 
nay,  he  propofes  himfelf  to  iis  as  a  pattern  for  our  imi- 
tation. We  are  required  to  be  holy  as  he  is  holy,  and 
merciful  as  he  is  merciful :  which  is  a  proof  that  he 
accounts  us  not  incapable  of  forming  juft  notions  at 
kaft  of  thefe  attributes.  What  then  can  we  think  of 
a  juftice  that  fhall  condemn  us  for  a  fadl  that  we  ne- 
ver committed  ?  that  defigns  firft  of  all  to  be  gloriiied 
by  our  being  eternally  miferable,  and  which  afterwards 
decrees  that  we  ftiall  commit  fms  to  juftify  this  previous 
decree  of  our  reprobation  ?  For  if  God  originally  de- 
figns and  determines  all  things,  and  if  all  his  decrees 
are  certainly  efftfted,  it  is  inconceivable  how  there 
fhould  be  a  juftice  in  puniiliing  that  which  he  himfelf, 
by  an  antecedent  and  irreverfible  decree,  appointed  to 
be  done.  Or,  fetting  juftice  afide,  is  it  pofiible  that 
a  being  of  infinite  holinefs,  and  who  Is  of  purer  eyes  than 
to  behold  iniquity,  would  by  an  antecedent  decree  fix  our 
conamitting  fo  many  lins,  in  fuch  a  manner  that  it  is 
not  poffible  to  avoid  them  ?  He  reprefents  himfelf  in 
the  fcriptures  as  gracious,  merciful,  Jlotv  to  anger,  and 
abundant  in  goodnefs  and  truth.  It  is  often  faid,  that  he 
defires  that  no  man  Jhould  perjflj,  but  that  all  floould  come 
to  the  knowledge  of  the  truth  :  this  is  even  faid  with  the 
folemnity  of  an  oath,  yis  I  live,  faith  the  Lord,  I  take 
no  pleafure  in  the  death  of  ftnners.  What  fenfe  can  thefe 
words  bear  if  we  believe  that  God  did  by  an  abfolute 
decree  doom  fo  many  of  them  to  everlafting  mifery  ? 
If  all  things  that  happen  arife  out  of  the  abfolute  de- 
cree of  God  as  their  firft  caufe,  then  we  muft  believe 
that  God  takes  pleafure  both  in  his  own  decrees  and 
in  the  execution  of  them,  confequently  that  he  doth  take 
pleafure  in  the  death  of  ftnners  ; '  and  this  in  exprefs 
•Cuntradidion  to  the  moft  pofitivc  language  of  fcrip- 
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Befides  all  this,  what  are  we  to  think  of  the  Predefiina- 
truth  of  God,  and  of  the  lincerity  of  thofe  offers  of  / 
grace  and  mercy,  with  the  exhortations  and  expoftu- 
lations  upon  them  that  occur  fo  frequently  in  fcrip- 
ture, if  we  can  imagine  that  by  antecedent  a£b  he  de- 
termined that  all  thefe  fhould  be  inefle(Sf:ual  ?  In  one 
word,  are  we  to  regard  our  exiftence  as  ablelTrng,  and 
to  look  up  with  gratitude  to  that  paternal  goodnefs 
which  has  placed  us  in  a  /and  of  hope,  which  formed 
our  nature,  weak  indeed  and  cxpofed  to  many  imper- 
feftions,  but  capable  of  riling  by  virtuous  efforts  and 
by  a  patient  continuance  in  well-doing  to  excellence 
and  to  high  and  immortal  felicity  ?  or,  are  we  to  curfe 
the  ho'ur  in  which  we  were  born  under  the  dominion  of 
a  mafter,  who  is  not  only  fevere,  but  abfurd,  and  even 
adds  infult  to  cruelty  ;  who,  after  placing  us  in  a  good- 
ly habitation,  binds  us  hand  and  foot,  locks  the  door, 
blocks  up  the  windows,  fets  fire  to  the  fabric,  and 
then  very  mercifully  calls  upon  us  to  come  forth  left  we 
perifh  ? 

It  is  not  true  that  rational  beings  are  nothing  in 
the  fight  of  their  Maker.  Compared  to  ]ils  Almighty 
ftrength  and  uncreated  exiftence,  our  powers  do  indeed 
dirainifh  into  weaknefs,  and  our  years  into  a  moment : 
yet  although  our  interefts  may  be  unimportant  in  them- 
felves,  the  attributes  of  God  with  which  they  are  con- 
nefted  are  far  from  being  fo.  There  was  no  neceflity 
for  his  calling  us  into  exiftence;  but  the  inftant  he  be- 
ifovved  upon  us  that  gift,  and  conferred  upon  us  facul- 
ties capable  of  rifing  to  happinefs  by  the  contempla- 
tion of  himfelf  and  of  his  worl<.s,  he  became  our  parent, 
and  granted  to  us  a  right  to  look  up  to  him  for  protec- 
tion and  mercy,  and  to  hope  that  our  exiftence  and 
our  faculties  were  not  bellowed  in  vain.  Nor  will  ha 
trample  upon  the  juft  and  reafonable  hopes  of  themean- 
efl  of  his  creatures.  He  is  watchful  over  our  interefts  ; 
he  hath  fent  his  Son  to  die  for  us  ;  his  providence  has 
been  exerted  for  no  other  purpofe  but  to  promote  our 
welfare  ;  and  there  is  joy  in  heaven  even  over  one  finner 
that  repenteth.  Let  it  be  allowed,  that  the  univerfe 
was  formed  for  no  other  purpofe  but  to  promote,  the 
glory  of  God ;  that  glory  can  furely  be  little  promoted 
by  the  exertion  of  undiftinguifhing  and  blind  afts  of 
power,  in  the  arbitrary  appointment  to  eternal  repro- 
bation of  millions  of  unreflfling  and  undeferving  wretch- 
es '*.  Is  it  not  more  honourable  to  the  Deity  to  coii-*  Cor n;,/pon.' 
ceive  of  him  as  the  parent,  guide,  governor,  and  judge . 
of  free  beings,  formed  after  the  hkenefs  of  himfelf,  wlth'j^^^^^^^,^-^f  * 
powers  of  reafon  and  felf-determination,  than  to  con-/^,^. 
celve  of  him,  as  the  former  and  conductor  of  a  fyftem 
of  confcious  machinery,  or  the  mover  and  controuler 
of  an  univerfe  of  puppets,  many  of  whom  he  is  pleafed 
to  make  completely  miferable  ?  The  moft  important 
and  fundamental  point  of  religion,  conlidertd  as  a  fpe-' 
culative  fclence,  confifts  in  our  forming  high  and  juft: 
ideas  of  God  and  of  his  attributes,  that  from  them  we 
may  underftand  the  maxims  of  true  and  perfcdf  mom-  ■ 
lity.  But  were  we  to  attempt  to  form  our  own  na- 
tures upon  the  idea  of  the  divine  charafter  that  is 
given  us  by  the  doftrine  of  abfolute  decrees,  we  would 
certainly  become  imperious,  partial,  and  cruel  ;  at  leait; 
we  fhould  not  readily  learn  the  virtues  of  kindnefsj  mer- 
cy, and  compaflion.  ar 

It  is  true  that,  fetting  afide  predeflination,  it  is^^^''^ 
not  eafy  to  ftiow  how  future  cgctingencles  fhould  be*^"^  ^  *^ 
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Predftflina-  ccrlainly  forefeen  ;  but  it  is  obvious  that  fuch  forefight 
_  involves  no  contradlftion,  (fee  Metaphysics,  308); 

and  if  the  aftions  of  men  be  free,  we  know  from  the 
rrain  of  prophecies,  which  in  the  fecred  fcriptures  ap- 
pear to  have  been  made  in  one  age  and  fulfilled  in  ano- 
ther, that  contingencies  are  forefeen  by  that  infinite 
Being  who  inhabiteth  eternity,  and  to  whom  a  thou- 
fand  years  are  but  as  one  day.  The  prophecies  concerning 
the  death  and  fufferings  of  Chrift  were  fulfilled  by  the 
free  afts  of  the  Jewlfh  priefts  and  people  :  Thefe  men 
finned  in  accompIiOiing  that  event,  which  proves  that 
they  afted  with  their  natural  liberty.  From  thefe  and 
•dll  the  other  prophecies  both  in  the  old  and  new  Tefta- 
ment,  it  muft  be  confeffed  that  future  contingencies  were 
vertainly  foreknown,  but  where  to  found  that  certainty 
cannot  be  eafily  refolved.  We  doubt  not,  however,  that 
we  may  fafely  refer  it  to  the  infinite  perfeftion  of  the 
Divine  mind.  And  it  ought  to  be  obferved  that  this 
difficulty  is  of  a  very  different  nature  from  that  to 
which  our  antagonifls  are  reduced  on  their  fide  of  the 
■nrgument.  They  are  compelled  to  confefs  that  they 
cannot  reconcile  iheir  doftrine  with  the  juftlce  of  God, 
an  attribute  the  nature  of  which  we  clearly  underftand, 
and  which  is  held  forth  to  our  imitation  ;  whereas  we 
are  only  at  a  lofs  how  to  explain  the  mode  in  which  the 
^  divine  prefcience  is  exerted  ;  an  attribute  which  God 

claims  as  peculiarly  his  own,  and  which  it  is  not  to  be 
cxpefted  that  we  fhould  be  able  in  the  fmalleft  degree 
to  comprehend.  We  can  go  farther  than  this.  Hea- 
ven  hath  given  to  man  two  revelations  of  itfelf.  The 
one  confifts  in  the  knowledge  which  we  procure  by 
the  right  ufe  of  our  rational  faculties  ;  and  the  other 
is  beftowed  by  means  of  the  facred  fcriptures.  With- 
out intending  to  derogate  from  the  authority  of  in- 
fpiration,  it  is  fair  to  affert,  that  we  are  more  certain 
that  God  is  the  author  and  beftower  of  our  reafon, 
than  that  he  is  the  author  of  the  fcriptures ;  at  leall 
it  is  certain  that  the  laft  cannot  contradift  the  firft,  be- 
caufe  God  cannot  contradlfh  himfelf.  By  the  primary 
revelation  from  heaven  then,  that  is,  by  our  reafon,  we 
are  informed  that  God  is  true,  and  juft,  and  good.  If 
an  angel  from,  heaven  (hould  preach  a  doftrine  contrary 
to  this,  we  are  entitled  to  fay  with  the  apoftle,  let  him 
be  accurfeiL  If  our  antagonifts  t^ien  fhould  fucceed  in 
proving  that  the  doftrlne  of  abfolutc  decrees,  which 
reprefcnts  the  Deity  as  cruel  and  unjuft,  is  contained  in 
fcripture,  the  confequence  would  be,  not  that  we  would 
believe  it,  for  that  is  impoflible,  but  that  we  fhould  be 
reduced  to  the  necefhty  of  rejefting  the  authority  of 
the  fcriptures,  becaufe  they  contradlA  the  previous  fure 
revelation  of  God,  our  reafon.  We  believe  that  the 
doftrines  contained  in  the  fcriptures  are  certainly  true, 
becaufe  they  were  taught  by  thofe  who  wrought  mi- 
racles and  foretold  future  events  in  proof  of  their  be- 
ing infpired  by  the  God  of  truth.  But  miracles  and 
prophecy  are  direa  evidences  of  nothing  but  the  power 
and  ivifdom  of  their  Author  ;  and  unlefs  we  know  by 
other  evidence,  that  this  powerful  and  wife  Being  is 
iikewife  the  father  of  truth  and  juftice,  we  cannot  be 
lure  that  the  fcriptures,  notwithltanding  their  fource,  are 
any  thing  better  than  a  tifiue  of  falfehoods.  The  very  ar- 
guments therefore  by  wlilch  predeftlnatlou  is  fupported, 
tend  to  fap  the  foundation  of  that  revelation  from  which 
its  advocates  pretend  to  draw  them.  The  cafe  is  very 
tjiiffercnt  whea  no  dodrine  is  afferted  that  is  not  con- 
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tradiftory  to  our  reafon,  but  only  above  it.  For  example,  Predc , 
when  we  are  told  that  God  can  create  ratlon^il  beings, 
that  he  attends  without  diftraftion  to  the  minutefl  af- 
fairs  that  paf$  in  a  thoufand  worlds,  that  he  knows  aU 
things,  the  pafl,  the  prefent,  and  the  future,  we  do 
not  prefume  that  we  comprehend  how  he  can  do  all 
this  :  but  tliere  is  nothing  In  it  that  contradifts  our 
reafon  ;  we  ourfelves  pofiefs  a  certain  degree  of  powei , 
can  attend  at  once  to  a  certain  number  of  objects,  caa 
in  fome  cafes  form  very  fure  conjectures  abeut  futurity* 
and  we  refolve  all  the  reft  into  the  infinite  nature  and 
perfeftions  of  God. 

It  is  farther  to  be  obferved,  that  prefcience  does 
not  make  effefts  certain  becaufe  they  are  forefeen  ;  but 
they  are  forefeen  becaufe  they  are  to  be  :  fo  that  the 
certainty  of  the  prefcience  is  not  the  caufe,  but  the 
confequence  of  the  certainty  of  the  event.  The  Ro- 
man republic  has  fallen  ;  but  our  knowledge  or  igno- 
rance of  that  event  does  not  render  it  more  or  lefs  trur. 
and  certain.  That  it  was  to  fall,  was  as  furely  true  be- 
fore It  happened  as  it  is  now  ;  and  had  we  known  it 
beforehand,  as  many  men  of  fenfe  probably  did,  i:. 
would  neither  have  fallen  fooner  nor  later  on  that  ac- 
count. This  fhows  that  the  knowledge  which  an  in- 
telligent being  has  of  a  paft  or  future  event  need  not 
have  any  influence  upon  the  circumftances  that  produce 
that  event.  ^ 

On  fome  occafions  the  fcripture  takes  notice  of  a  con-Qon  jf^- 
ditlonal  prefcience  *.    God  anfwered  Bavid,  that  Saulprdcien 
would  come  to  Keilah,  and  that  the  men  of  Keilah* '.San 
would  dehver  him  up  :  yet  both  the  one  and  the  ofher^^^''* 
relied  upon  the  condition  of  his  flaying  there  ;  and  he 
going  from  thence,  neither  of  them  ever'  happened. 
Such  alfo  was  the  f  prophecy  of  Jonah,  at  the  failure  +  Ghap, 
of  which  he  was  fo  abfurdly  offended ;  and  fuch  wa8  4' 
Chrlfl's  faying.  That  thofe  of  Tyre  and  SIdon,  Sodom 
and  Gomorrah  would  have  turned  to  him,  if  they  had 
feen  the  miracles  that  he  wrought  in  the  towns  of  Ga- 
I'llee.    Since,  then,  this  prefcience  may  be  fo  certain  that 
it  can  nevQr  err  nor  miflead  the  exertions  of  providence, 
and  fince  by  this,  both  the  attributes  of  God  are  vindi- 
cated, and  the  due  freedom  of  man  is  afferted,  all  diffi- 
cidtles  fcem  to  be  thus  eafily  removed. 

With  regard  to  the  ptirpofe  of  Chrlfl's  death,  he  is  chrift*d 
fald  to  be  the  propitiation  for  the  fins  of  the  whole  luorld ;  for  the 
and  the  wicked  are  faid  to  deny  the  Lord  that  bought  them,  whole 
His  death,  as  to  its  extent,  is  fet  in  oppofition  to  the  fins"*"^^'^' 
of  Adam ;  fo  that  as  by  the  offence  of  one  judgment 
came  upon  all  men  to  condemnation,  fo  by  the  rlghte- 
oufnefs  of  one  the  free  gift  came  upon  all  men  to  jufti  - 
fication  of  life,(Rom,  v.  18.)    The  all  on  the  one  fide 
mufl  be  as  extenfive  as  the  all  on  the  other:  fo,  fince  all 
are  concerned  In  Adam's  fin,  all  mufl  Iikewife  be  con- 
cerned in  the  death  of  Chrift.    To  this  we  may  add, 
that  all  men  are  commanded  and  required  to  believe 
that  Chrift  died  for  their  fins  ;  but  no  man  can  be  obli- 
ged to  believe  what  is  not  true :  he  mufl  therefore 
have  died  for  all.  The  following  paffages  exprefs  clearly 
the  univerfahty  of  thf  obje£t  of  Chrift's  death.  Jf 
any  man  Jin^  ive  have  an  advocate  auith  the  Fathsr^  J^f*^ 
Chriji  the  righteous  :  and  he  is  the  propitiation  for  our  fins 
and  not  for  ours  on/y,  but  alfo  for  the  Jins  of  the  uuhole 
world,  (  I  Jo.  li.  1 ,  2. )  The  love  of  Chrifl  conflratneth  us  ; 
becaufe  nve  thus  judgCy  that  if  one  died  for  all^  then  were 
all  dead:  and  that  he  died  for  allf  that  the^  which  live 
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■JhouUmt  henceforth  live  unto  them/elves,  (2  Cor,  v.  14.)  evil.  This  cortclufion  is  confirmed  by  the  whole  ftylc  Pre.feflma, 
God  Jo  loved  the  world  that  he  gave  his  only  begotten  Son,    of  fcripture,  which  upon  any  other  fuppofition  becomes  _  '   '  ^ 

.;  .  _  ;./■.        t.n.....L     l:  a,/^  a  fokmn  and  unworthy  mockery.    It  is  full  of  perfua- 

fions,  exhortations,  reproofs,  expoftulatlons,  encourage- 
ments, and  terrors.  But  to  what  purpofe  is  it  to  fpeak 
to  dead  men,  to  perfuade  the  bhnd  to  fee,  or  the  lame 
to  run  ?  If  we  are  under  impotence  till  the  irrefiftible 
grace  comes,  and  if,  when  it  comes,  nothing  can  with- 
ftand  it,  what  occafion  is  there  for  thefe  folemn  dif- 
courfes  which  4,nn  have  no  efied  ?  They  cannot  render 
us  inexcufable,  unlefs  it  were  m  our  power  to  be  im- 
proved by  them  ;  and  to  imagine  that  God  gives  light 
and  blefiings,  which  can  do  no  good,  to  thofe  whom  he 
before  intended  to  damn,  only  to  make  them  more  in- 
excufable, and  for  the  purpofe  of  aggravating  their 
condemnation,  gives  fo  ftrange  an  idea  of  his  charafter 
as  it  is  not  fit  to  exprefs  in  the  language  that  naturally 
arifes  out  of  it.  ij 

Our  antagonifts  feem  to  have  formed  ideas  of  the  Sbme  of 
divine  perfeftion  and  fovereignty  that  are  altogether  the  afts  oi 
falfe.    There  is  no  imperfeftion  implied  in  the  fuppo-^^-^  , 
lition  that  fomc  of  the  afts  of  God  may  depend  upon^i-jg  (.oiidu<a 
the  conduft  of  his  creatures.    Perfedion  confifls  inofhiscrea* 
forming  the  wifeft  defigns,  and  in  executing  them  by  tures. 
the  moll  fuitable  means.    The  author  of  nature  con- 
dufts  the  planets  in  their  orbits  with  immutable  preci- 
fion  according  to  fixed  rules  :  but  it  would  be  abfurd 
to  pretend  to  manage  free  agents,  or  their  affairs,  iu 
the  fame  manner  by  mathematical  or  mechanical  prin- 
ciples.   The  providence  that  is  exerted  over  material 
objefts  is  fixed  and  fteady  in  Its  operations,  becaufe  it 
is  fit  that  material  objefts  which  cannot  move  of  them- 
felves  fliould  be  moved  in  a  regular  manner :  but  free 
and  intelligent  beings  enjoy  a  wider  range,  and  ought 
not  to  be  confined  to  a  prefcribed  train  of  exertions  ;  it 
may  therefore  be  neceffary  that  the  providence  which, 
fuperintends  them  Ihould  accommodate  itfelf  to  circum- 


that  whofoever  betieveth  In  km  might  not  perijlj^  but  might 
have  everlajling  life,  (Jo.  iii.  1 6.) 

But  a  proper  attention  to  the  nature  of  man  vv^ill 
fet  the  juftice  of  our  argument  in  a  ftill  ftronger  point 
of  view.  It  is  obvious,  that  fuch  an  inward  freedom  as 
renders  a  man  the  mafter  of  his  owh  conduft,  and  able  to 
do  or  not  do  what  he  pleafes,  is  fo  neceffary  to  the  mo- 
rality of  our  anions,  that  without  it  they  are  neither 
good  nor  evil,  neither  capable  of  rewards  nor  punifhments. 
Madmen,  or  men  afleep,  are  not  to  be  charged  with  the 
good  or  evil  of  what  they  do  ;  therefore  at  lead  fome 
fmall  degree  of  liberty  muft  be  left  us,  otherwife  why 
are  we  praifed  or  blamed  for  our  conduct  ?  All  virtue 
and  religion,  all  difciphne  and  induftry,  arife  out  of  this 
as  their  firft  principle,  that  there  is  a  power  in  us  to 
govern  our  own  thoughts  and  aftions,  and  to  raife  and 
improve  our  facuhies.  If  this  is  denied,  all  efforts,  all 
education,  all  attention  bellowed  upon  ourfelves  or 
others,  become  fruitlefs  and  vain.  If  a  man  accounts 
himfclf  under  an  inevitable  decree,  as  he  wiU  have  little 
remorfe  for  the  evil  he  does  while  he  imputes  it  to  that 
inevitable  force  that  conttrains  him,  fo  he  will  naturally 
conclude  that  it  is  to  no  pui-pofe  for  him  to  ftruggle 
with  impdiTibihties.  Mqj  are  fufiiciently  inclined  to 
throw  all  cenfure  off  from  themfelves,  and  to  indulge  in 
indolence  ;  and  upon  the  doArlne  of  abfolute  predefti- 
nation  who  can  blame  them,  feeing  that  their  efforts  can 
be  of  no  value  \ 

Matter  is  inaflive  of  itfelf,  and  only  moves  in  con- 
fequence  of  its  being  afted  upon  by  fome  other  being. 
Man  is  poffefled  ot  a  power  to  begin  motion,  and  to 
determine  it  in  any  diredlon  that  he  may  judge  proper. 
This  power  and  this  intelligence  conftitute  his  liberty, 
and  form  that  image  of  God  that  is  ftamped  upon  his 
nature.    Whether  man  pofleffes  this  power  of  adling 


oriffinaUv  and  of  himfelf,  or  whether  he  is  incapable  of  llances.  This,  however,  is  not  injurious  to  the  divine 
.  °  .     •'         -  .    .  .  .  If   .       •  1     .   •  f__/^.j  i,:„ ,r.,if  ;„  *i,^  «f  tViof  A-oa. 


forming  any  refolution,  or  making  any  effort,  without 
being  ^ed  upon  by  a  foreign  caufe,  is  not  a  point  to  be 
reafoned  on  or  difputed  about  :  it  is  a  quellion  of  fa£t, 
which,  as  far  as  it  can  poffibly  be  known,  every  man 
has  it  in  his  power  to  determine  by  the  evidence  of  his 
own  confcioufnefs.  We  do  aver,  then,  that  every  man 
is  confcious  that  he  is  a  free  agent,  and  that  it  is  not 
poffible  for  the  moft  ftaunch  predeilinarian  that  has  ever 
yet  appeared  ferioufly  and  piaftically  to  convince  him- 
felf of  the  contrary.  It  is  not  poffible  for  a  man  in  his 
fenfes  to  believe,  that  in  all  thofe  crimes  which  men 
charge  themfelves  with,  and  reproach  themftlves  for,  God 
is  the  agent ;  and  that,  properly  fpeaking,  they  are  no 
more  agents  than  a  fword  is  when  employed  to  commit 
murder.  We  do  indeed,  on  fome  occafions,  feel  our- 
felves hurried  on  fo  impetuoufly  by  violent  paffions, 
that  we  feem  for  an  inftant  to  have  loft  our  freedom  ; 
but  on  cool  refledion  we  find,  that  we  both  might  and 
ought  to  have  reftrained  that  heat  in  its  firll  commence- 
ment. We  feel  that  we  can  divert  our  thoughts,  and 
overcome  ourfelves  in  moil  inlkances,  if  we  fet  ferioully 
about  it.  We  feel  that  knowledge,  refltftion,  and  pro- 
per fociety,  improve  the  temper  and  difpolition  ;  and 
that  ignorance,  negligence,  and  the  fociety  of  the 
worthlefs  and  abandoned,  corrupt  and  degrade  the  mind. 
From  all  this  we  conclude,  that  man  is  free,  and  not 
under  inevitable  fate,  or  ii-refillible  motiojas'to  good  or 


fovereignty  ;  for  God  himfelf  is  the  author  of  that  free- 
dom of  agency  which  he  is  pleafed  to  watch  over.  He 
is  not  lefs  the  Lord  of  the  univerfe  ;  and  furely  his 
wifdom  and  benevolence  are  more  confpicuous  when  he 
brings  good  out  of  evil,  and  renders  the  perverfe  wan- 
derings of  the  human  heart  fubfervient  to  purpofes  of 
mercy,  than  when  he  huiis  into  the  immenfity  of  fpace 
the  moft  enormous  mafs  of  dead  and  paffive  matter  fub- 
jediled  to  unerring  laws. 

As  for  the  inequalities  of  moral  fituatjon  tliat  are  to  The  ine- 
be  obferved  in  the  world,  and  the  giving  to  fome  i^^" '1^'.,^^ 
tlons  and  pcrfons  the  means  of  improvement,  and  the^^^^^J^'^^^^ 
denying  them  to  others,  the  fcriptures  do  indeed  af-f^j. 
cribe  thefe  wholly  to  the  riches  and  freedom  of  God's 
grace.    And,  we  confcfs,  that  the  ways  of  Providence 
are  often  dark  and  myfterious.    In  this  world  there  are 
many  things  which  are  hard  to  be  underftoed,  and  many 
which  appear  altogether  unaccountable  ;  we  fee  the 
wicked  man  profpering  in  his  wickednefs,  though  it 
impofe  mifery  upon  thoufands  ;  we  fee  truth  hiding  its 
head,  and  the  world  governed  by  fraud  and  abfurdity.. 
Still,  however,  we  can  venture  to  affert,  that  God  bc- 
ftows  upon  all  what  is  neceffary  to  enable  them  to  ful- 
fil the  obligations  expededfrom  the  ftate  in  which  thev 
are  placed  ;  and  it  is  ellewhere  fliown,  that  phyfical  evil 
is  among  men  the  parent  of  moral  good.    (See  Pro- 
vrDENCE).    Qod  wiiiketh,  at  the  times  of  ignorance  i 
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■  much  IS  required  of  them  to  whom  much  is  given  ;  and 
it  lhall  be  more  tolerable  in  the  day  of  judgment  for  the 
inhabitants  of  Sodom  and  Gomorrah  than  for  the  en- 
lightened cities  of  Galilee.  Thus  God  will  be  juft 
when  he  judges  ;  none  will  meet  with  condemnation  ex- 
cepting thofe  w^ho  are  inexcufable.  For  although  he 
gra.nts  more  to  fome  than  may  be  abfolutely  necelTary, 
yet  he  grants  lefs  to  none ;  and  where  he>grants  little, 
lie  will  fuit  his  judgments  to  the  little  which  he  gave. 
There  is  no  injuftice  in  this.  If  it  wii  s  the  intention 
of  the  great  Creator  that  his  creation  Ihould  contain 
•within  its  am.ple  bofom  every  poffible  variety  of  intelli- 
gent natures,  it  was  necelTary  that  there  fhould  be  fome- 
where  fuch  a  being  as  man  ;  and,  in  forming  all  poffible 
varieties  of  human  minds  and  fituationsj  it  was  necelTary 
that  every  particular  individual  fhould  exift.  Hence  a 
man  may  as  well  complain  that  he  was  not  formed  one 
of  the  flaming  feraphims  that  furround  the  throne  of  the 
Eternal,  as  that  be  is  not  placed  in  other  circumttances 
in  life  than  thofe  which  he  now  occupies  ;  for  if  little 
is  given,  little  will  be  required  from  him.  Thus  the 
deligRs  of  Provi4ence  go  on  according  to  the  goodnefs 
and  mercy  of  God.  None  can  complain,  though  fome 
have  more  caufe  for  joy  than  others.  What  happens 
to  individuals  may  happen  to  nations  in  a  body  ;  fome 
may  have  higher  privileges,  and  be  placed  in  happier 
-circumilances  than  others  ;  but  none  can  complain  of 
the  wife  and  juft  difpofer  of  all,  who  has  given  enough, 
although  we  may  have  good  reafon  to  complain  of  our- 
felves,  for  net  ufing  what  was  fufficient. 

As  to  the  cafe  of  thofe  who  are  not  blefled  with 
the  hght  of  the  gofpel,  w^e  may  confider,  that  if  they 
have  fewer  and  lefs  advantages  than  others,  their  nature 
and  capacities  muft  likewife  be  inferior  ;  to  which  their 
future  ftate  may  be  proportioned.  God  is  not  obliged 
to  make  all  men  equidly  perfedt  in  the  next  world  any 
more  than  in  this  ;  and  if  their  capacity  be  rendered  lefs 
than  that  of  an  ordinary  Chrifiian,  a  lower  degree  of 
happinefs  may  fill  it.  However,  we  need  not  be  ex- 
tremely felicitous  about  their  ftate,  much  lefs  call  any 
ungrateful  imputations  on  the  Governor  of  the  world 
for  not  having  dealt  fo  bountifully  with  them  as  he  has 
with  ourfelves ;  fmce  we  know  that  Chriil  died  for  the 
whole  race  of  mankind  j  that  every  one  will  at  length 
be  '  accepted  according  to  that  he  has,  and  not  accord- 
ing to  that  he  has  not ;  and  that  to  whomfoever  much 
Is  given,  of  him  fhall  iraich  be  required  (b). 

Upon  thefti  principles,  we  can  ealily  explain  all  the 
'  pafiages  In  the  New  Teilameiit  concerning  the  purpofe, 
the  declirm,  the  foreknowledge,  and  the predejltnat'ion  of 
God.  They  relate  to  the  dtiign  of  calling  the  Gen- 
tile  world  to  the  knowledge  of  the  Mellias  :  This  was 
kept  fecret,  though  hints  had  been  given  of  it  by  feve- 
ral  of  the  prophets,  fo  that  it  was  a  myftery  ;  but  it  was 
revealed  when  the  apoftles,  in  confequence  of  Chriil's 
commiHion,  to  go  and  teach  all  nations,  went  about 
preaching  the  gofpel  to  the 'Gentiles.  This  was  a 
llumbling-block  to  the  Jews,  and  it  was  the  chief  fub- 
jed  of  difpute  betwixt  them  and  the  apoftles  at  the 
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tim^e  when  the  Epiftles  were  written  :  fo  that  it  was  Predej 
neceflary  for  them  to  clear  up  this  point  very  fully,  and 
to  mention  it  frequently.  But  in  the  beginning  of' 
Chriftianity  there  was  no  need  of  amufmg"  men  with 
high  and  unfearchable  fpeculatlons  concerning  the  de- 
crees of  God  ;  the  apoftles  therefore  take  up  the  point 
in  difpute,  the  calling  of  the  Gentiles  in  a  general  man- 
ner. They  fliow,  that  Abraham  at  firft,  and  Ifaac  and 
Jacob  afterwards,  were  chofeu  by  a  difcrlminating  fa- 
vour, that  they  and  their  pofterlty  fhould  be  in  cove- 
nant  with  God  ;  but  that,  neverthelefs,  it  always  was 
the  intention  of  Providence  to  call  in  the  Gentiles,  tho' 
it  was  not  executed  till  thefe  later  times. 

With  this  key  we  can  explain  coherently  the  whole 
of  St  Paul's  difcourfes  upon  this  fubjeft,  without  afTert- 
ing  antecedent  and  fpeclal  decrees  as  to  particular  per- 
fons.  Things  that  happen  under  a  permlffive  and  direct- 
ing Providence,  may,  by  a  largenefs  of  expreifion,  be  a- 
fcrlbed  to  the  will  and  counfel  of  God  ;  for  a  permlffive 
will  is  really  a  will,  though  it  Is  not  the  agent  or  caufe 
of  the  effeft.  The  hardening  of  Pharaoh's  heart  may  be 
afcrlbed  to  God,  though  It  is  fald  that  his  heart  har- 
dened itfetf  becaufe  he  took  advantage  of  the  refpltes 
which  God  granted  him  from  the  plagues,  to  encou- 
rage himfelf  to  longer  refittance.  Befides  this,  he  was 
a  cruel  and  bloody  tyrant,  ani^  defei-ved  fuch  judgments 
for  his  other  fins ;  fo  that  he  may  be  confidered  as  at  that 
time  under  final  condemnation,  and  only  preferved  from 
the  firft  plagues,  to  afford  a  ttriking  inftance  of  the 
avenging  juftlce  of  God.  That  this  Is  the  meaning  of 
the  paflage,  appears  extremely  probable  from  the  man- 
ner in  which  Exod.  ix.  16.  is  rendered  in  the  Vatican 
and  Aldus's  edit,  of  the  LXX.  Inftead  of  faying,  as  in 
our  tranflatlon,  "  And  in  very  deed  for  this  caufe  have 
I  ruifed  thee  up,  for  to  fliow  in  thee  my  power,  &c." 
God  is  reprefented  in  that  verfion  as  faying,  "  And  in 
very  deed  for  this  caufe  have  I  kept  thee  alive  till  notv, 
for  to  fliow,"  &c.  Whom  he  ivill  he  hardeneth,  is  an  ex- 
preffion  that  can  only  be  applied  to  fuch  perfons  as 
this  tyrant  was.  It  is  obvious  .that  the  words  of  our 
Saviour  concerning  thofe  luhom  his  Father  had  given 
him,  *are  only  meant  of  a  difpenfation  of  Providence, 
and  not  of  a  decree  ;  fiince  he  adds,  And  /  have  lojl 
none  of  them  except  the  fon  of  perdition  :  for  it  cannot  be 
faid  that  J'udas  Ifcarivt  was  in  the  decree,  and  yet 
was  loft.  And  in  the  fame  paffage  m  which  God  Is  faid 
to  work  in  us  both  to  ivill  and  to  do,  we  are  required  to 
ivork  out  our  o-wn  falvation  ivith  fear  and  trembling. 
The  word  ordained  to  eternal  life  alfo  fignifies  fitted  and 
difpofed  to  eternal  hfe.  The  queftion.  Who  made  thee 
to  differ  ?^  (i  Cor.  iv.  7.)  refers  to  thofe  extraordinary 
gifts  which,  in  different  degrees  and  meafures,  were  be- 
llowed upon  tlie  firft  Chriftians,  in  which  they  were  un- 
queftionably  paffive. 

_  If  the  decrees  of  God  are  not  abfolute,  neither  can  Gracl^r 
his  grace  be  fo  efficacious  as  abfolutely  and  neceflcU-ily  irreliili! 
to  determine  our  conduct,  elfe  why  are  we  required 
nut  to  grieve  God's  fpirit  F  why  Is  it  faid,  ye  do  always 
rtjifl  the  Holy  Ghoji  ;  as  your  fathers  did,fo  do  ye  ?  Horj, 

often 


(b)  See  Bifhop  Law's  Conf  derations  on  the  Theory  of  Religion,  where  this  queftion  is  treated  in  a  very  ma- 
fterly  manner.    The  work,  though  lefs  known  than  it  ought  to  be,  has  '        -    -  - 


given  a  biographical  iiietch  in  our  ninth  volume. 


great  merit,  and  of  the  author  we  hav- 
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often  ivouU  I  have  gathered  you  under  my  <w'ingSf  and  ye 
nvould  not  ?  What  could  I  have  done  "in  my  vineyard  that 
has  not  been  done  in  it  ?  Thefe  expreflions  indicate  a 
power  in  us,  by  which  we  not  only  can,  but  often  do, 
refift  the  motions  of  grace.  But  if  the  determining 
efficacy  of  grace  is  not  acknowledged,  it  will  be  much 
harder  to  believe  that  we  are  efficacioufly  determined  to 
fm.  This  fuppofition  is  fo  contrary  both  to  the  holi- 
nefs  of  God,  and  to  the  whole  ftyle  of  the  facred  wri- 
tings, that  it  is  unnccelTary  to  accumulate  proofs  of  it. 
0  Ifrael,  thou  hajl  dejiroyed  thyfelf,  but  in  me  is  thy  help  : 
ye  ivi/l  not  come  unto  me  that  ye  may  have  life  :  Why  'will 
you  die,  0  houfe  of  Ifrael  P 

As  for  perfeverance,  we  may  remark,  that  the  ma- 
ny promifes  made  in  the  facred  fcriptures  to  them 
that  overcome,  that  continue  Jledfafi  and  faithful  to  the 
death,  do  certainly  infinuate  that  a  man  may  fall  from 
&  good  ftate^.  The  words  of  the  apoille  to  the  Hebrews 
are  ver)'  clear  and  pointed  :  For  it  is  impoffible  for  thofe 
fwho  nvere  once  enlightened,  and  have  tajled  of  the  heaven- 
ly gift,  and  were  made  partakers  of  the  Holy  Ghofl,  and 
have  tafled  the  good  word  of  God,  and  the  pouuers  of  the 
luorld  to  come,  if  they  fh  all  fall  nivay,  to  renew  them  again 
unto  repentance  (Heb.  vi.  4.)  It  is  alfo  faid,  The  jiifljhall 
five  by  faith  :  hut  if  he  draw  (e)  back,  my  foulfiall  have 
no  pleafure  in  him,  (Heb.  x.  38.)  And  it  is  faid  by  the 
prophet,  When  the  righteous  turneth  away  from  his  righ' 
teoufnefs,  and  committeth  iniquity,  all  his  righteoufnefs  that 
he  hath  done  Jhall  not  be  mentioned  ;  in  his  fn  that  he  hath 
finned fhallhe  die,  (Ezek.  viii.  24.)  Thefe  pafTages,  with 
many  others,  give  us  every  reafon  to  believe  that  a 
good  man  may  fall  from  a  good  ftate,  as  well  as  that  a 
wicked  man  may  turn  from  a  bad  one. 

W e  conclude  the  whole  by  obferving,  that  the  on- 
ly difficulty  which  attends  the  queftion  arifes  from  the 
myfterious,  and  apparently  partial  and  unequal,  courfe 
of  the  divine  government  in  pUr  prefcnt  ftate  ;  but 
there  is  an  important  day  approaching,  when  God  will 
condefcend  to  remove  thefe  obfcurities,  and  to  vindicate 
the  ways  of  his  providence  to  man.  On  that  great  day, 
we  are  well  affured,  that  the  queftion  will  be  decided 
in  our  favour  ;  for  we  know  that  judgment  will  be  gi- 
ven, not  according  to  any  abfolute  decree,  but  accord- 
ing to  the  deeds  which  we  ourfelves  fhall  have  freely 
done  in  the  body,  whether  tliey  have  been  good,  or  whe- 
ther they  have  been  evil. 

Thus  have  we  ftated,  we  hope  with  fairnefs  and  im- 
partiality, a  fummary  of  toe  arguments  cn  botli  fides  of 
this  long  agitated  queftion.  We  need  hardly  add,  that 
it  is  a  queftion  involved  in  confiderable  difficulties.  — 
Milton,  who  was  an  eminent  philofopher  and  divine, 
as  well  as  the  firft  of  poets,  when  he  wiihed  to  exhibit 
the  fallen  angels  themfelves  as  perplexed  by  queftions 
above  their  comprehenfron,  fet  them  to  difpute  about 
predeftination. 

They  reafon'd  high,  of  knowledge,  will,  and  fate, 
Fixed  fate,  free-will,  fore-knowledge  abfolute  ; 
And  found  no  end,  in  wand'ring  mazes  loft. 

Paradife  Lofl, 


The  weak  fide  of  the  Calvlniftic  doftrine  confuls  in  Pfedeflitia' 
the  impoffibility  of  reconcihng  the  abfolute  and  uncon- 
ditional  decree  of  reprobation  with  our  ideas  of  the 
juftice  and  goodnefs  of  God.  The  weak  fide  of  the 
Armlnian  fchcme  confifts  in  the  difficulty  of  account- 
ing for  the  certainty  of  the  divine  foreknowledge,  upoaT^'^  ^^-a^ 
the  fuppofition  of  a  contingency  of  events,  or  an  abfo- 
lute  freedom  of  will  in  man. 

To  elude  the  former  of  thefe  difficulties,  fome  of  the 
late  writers  upon  philofophical  neceffity,  and  Dr  Prieft- 
ly  is  among  the  number,  have  given  up  the  doftrine  of 
reprobation,  and  afierted,  that  this  world  is  only  a  ftate 
of  preparation  for  .another,  in  which  all  men,  of  every 
defcription  and  charafter,  fliall  attain  to  final  and  ever- 
laffing  happinefs,  when  Goi  fljall  be  all ^  and  in  all. — 
On  the  other  fide,  fome  of  the  fupporters  of  free  agen- 
cy, and  Montefquieu  *  is  among  the  number,  have  « Letty^t 
been  difpofcd  to  deny  the  divine  attribute  of  prefci- -P^c/' 
ence. 

Whatever  may  be  thought  of  the  praftical  tendency 
of  the  two  opinions,  there  is  one  remark  which  we  think 
ourfelves  bound  in  juftice  to  make,  although  it  ap- 
pears to  us  to  be  fomewhat  fingular.  It  is  this,  that 
from  the  carlieft  ages  down  to  our  own  days,  if  we  con- 
fider  the  charafter  of  the  ancient  Stoics,  the  Jewifh  Ef. 
fenes,  the  modern  Calvinifts,  and  Janfenlfts,  when  com- 
pared  with  that  of  their  antagonifts  the  Epicureans,  the 
Saducees,  Arminians,  and  the  Jefuits,  we  fliall  find  that 
they  have  excelled  in  no  fmall  degree  in  the  pratllce  of 
the  moft  rigid  and  refpeftable  virtues,  and  have  been  the 
higheft  honour  of  their  own  ages,  and  the  beft  models 
for  imitation  to  every  age  fucceeding.  At  the  fame  time, 
it  muft  be  confefied,  that  their  virtues  have  in  general 
been  rendered  unamiable  by  a  tinge  of  gloomy  and  fe- 
vere  aufterity. 

So  far  as  the  fpeculative  foundation  of  their  princi- 
ples is  confidered,  however,  neither  party  feems  Hable  to 
cenfure  in  a  moral  point  of  view.    Each  of  them  wifties 
to  fupport,  though  in  a  diff'erent  manner  from  the  other  , 
the  honour  of  the  divine  character.    The  Calvinifts  be- 
gin their  argument  with  the  notion  of  infinite  perfec- 
tion, independency,  and  abfolute  fovereignty,  and  thence 
deduce  their  opinions  ;  making  every  difficulty  yield  to 
thefe  firft  and  leading  ideas.     Their  opponents  are  j^^^j"^*!  f^f. 
more  jealous  of  the  refpe^  due  to  the  divine  attributes  bearance 
of  juftice,  truth,  holinefs,  and  mercy,  and  deduce  theirrecom- 
fentiments  from  the  idea  which  they  kave  formed  of 
thefe.    Each  party  lays  down  general  maxTirts  that  are 
admitted  by  the  other,  and  both  argue  plaufibly  fisoni 
their  firft  principles.    Dr  Burnet,  whom  we  hav-j 
here  followed  very  clofely,  juftly  obferves  f,    that  i  ^...^^^^^.^^ 
"  thefe  are  great  grounds  for  mutual  charity  and  {ox-qJ  fe  i<) 
bearance."  Artidei. 

PREDETERMINATION,  in  philofophy  and  the- 
ology, is  that  concun  ence  of  God  which  makes  men  -d&Ci 
and  determines  them  in  all  their  aftions,  both  good  and 
evil,  and  is  called  by  the  fchoolmen  phyjical  predetermi' 
nation  or  pmnotion.  See  METAPHYSiCs,  Part  Illi 
Chap.  V.  and  Predestination. 

PREDIAL  SLAVES.    See  FredialSuFEs. 

Pre^ 


(c)  In  our  tranflation  we  read,  "  If  any  man  draw  back,"  &c.  ;  but  the  words  any  man  are  not  in  the  origi- 
nal J  and  if  they  do  not  make  nonfenfe  of  the  text,  they  mull  at  leaft  be  acknowledged  to  obfcure  its  meaning. 
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PsEDiAi.-Tlihes,  are  thofe  that  are  paid  of  things 
ttrifing  and  growing  from  the  ground  only  j  as  coi-n, 
hay,  fruit,  &c. 

PREDICABLE,  among  logicians,  denotes  a  ge- 
neral quality  which  may  be  predicated,  or  aflerted  of 
icveral  things  :  thus  animal  is  predicable  of  mankind, 
beafts,  birds,  Tfhes,  &c. 

PREDICAMENT,  among  logicians,  the  fame  with 
category.    Sec  Category  and  Philosophy. 

PREDICATE,  in  logic,  that  which,  in  a  propo- 
rtion, is  affirmed  or  denied  of  the  fubjeft.  In  thefe 
propofitions,  /notv  is  white,  ink  is  not  luhtte;  whitenefs 
is  the  predicate  which  is  affirmed  of  fnovv,  and  denied 
of  ink. 

PRE-EMPTION,  a  privilege  anciently  allowed  the 
king's  purveyor,  of  having  the  choice  and  firfl:  buying 
of  corn  and  other  provifions  for  the  king's  houfe  ;  but 
taken  away  by  the  ftatute  19  Car.  II. 

PREENING,  in  natural  hiftory,  the  aftion  of 
birds  cleaning,  compofing,  and  dreffing  their  feathers, 
to  enable  them  to  glide  more  eafily  through  the  air. 
For  this  purpofe  they  have  two  pecuUar  glands  on 
their  rump,  which  fecrete  an  unftuous  matter  into  a 
bag  that  is  perforated,  out  of  which  the  bird  occafion- 
ally  draws  it  with  its  bill. 

PRE-EXISTENCE,  a  priority  of  being,  or  the 
being  of  one  thing  before  another.    Thus  a  caufe,  if 
not  in  time,  is  yet  in  nature  pre-exiftent  to  its  efieft. 
Thus  God  is  pre-exifteot  to  the  univerfe.    Thus  a  hu- 
man father  is  pre-exiftent  to  his  fon.    The  Peripate- 
r^mtlined        though  they  maintained  the  eternity  of  the  world, 
the  eternity  w^re  likewife  dogmatical  in  their  opinion,  that  the  uni- 
cf  the       verfe  was  farmed,  aftaated,  and  governed,  by.  a  fove- 
reign  intelligence.    See  Arijlotle  on  the  Soul,  and  our 
articles  Creation  and  Earth.    See  alfo  the  Philofo' 
phical  EJfays  of  Dr  Ifaac  Watts,  and  the  Principles  of 
natural  and  repealed  Religion,  by  the  Chevaher  Ramfay, 
where  the  fubjeft  of  the  world's  eternity  is  difcuffed. 
Mr  Hume's  fpeculations  alfo,  on  this  abftrufe  and  ardu- 
ous fubjeft,  had  a  greater  tendency  to  diffipate  its  gloom 
than  that  philolbpher  himfelf  could  imagine. 
Pre-exift-       The  pre-exiftence  of  the  human  foul  to  its  coi-po- 
tnce  of  the  real  vehicle  had  been  from  time  immemorial  a  prevail- 
foul  taught  ing  opfnion  among  the  Afiatic  fages,  and  from  them 
f  ^e^*^^"*^  was  perhaps  transferred  by  Pythagoras  to  the  philo- 
fophy  of  the  Greeks  j  but  his  metempfychofis,  or  tranf- 
migration  of  fouls,  is  too  trivial  either  to  be  ferioufly 
propofed  or  refuted.    Neverthelefs,  from  the  fentiments 
of  Socrates  concerning  the  immortality  of  the  foul,  de- 
livered in  his  laft  interview  with  his  friends,  it  is  ob- 
vious that  the  tenet  of  pre-exiltehce  was  a  doftrine  of 
the  Platonic  fchool.    If  at  any  period  of  hfe,  fay  thefe 
philofophers,  you  lliould  examine  a  boy,  of  how  many 
ideas,  of  what  a  number  of  principles,  of  what  an  ex- 
tent of  knowledge,  will  you  find  him  polTeffed  :  thefe 
without  doubt  could  neither  be  felf-derived  nor  re- 
cently acquired.    With  what  avidity  and  promptitude 
does  he  attain  the  knowledge  of  arts  and  fciences,  which 
appear  entirely  new  to  him  *  thefe  rapid  and  fuccefs- 
ful  advances  in  knowledge  can  only  be  the  efle£ts  of 
reminifcence,  or  of  a  fainter  and  more  indiftincl  fpe- 
cies  of  recoUtftion.    But  in  ail  the  other  operations  of 
memory,  we  find  retrofpeftive  impreffions  attending 
ior  prc-Lx-  every  objecl  or  idea  which  emerges  to  her  view;  nor  does 
ifteiico  re   ftie  ever  fuggeft  any  thought,  word,  or  aftion,  without 
futcd. 
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informing  U3,  in  a  manner  equally  clear  and  evident,  Prc-c» 
that  thoft;  impreffions  have  been  made  upon  our  fenfes,  ^"'-'^ 
mind,  or  intelleft,  on  fome  former  occafion.  Whoever 
contemplates  her  progrefs,  will  eafily  difcover,  that  af- 
fociation  is  her  molt  faithful  and  efficacious  auxiliary; 
and  that  by  joining  impreffion  with  impreffion,  idea 
with  idea,  circumitance  with  clrcumflance,  in  the  or- 
der of  time,  of  place,  of  fnniiarity  or  diffimilarity,  fhe 
is  capacitated  to  accumulate  her  treafures  and  enlarge 
her  province  even  to  an  indefinite  extent.  But  when 
intuitive  principles,  or  fimple  conclufions,  are  elicited 
from  the  paerile  underftanding  by  a  train  of  eafy  que- 
ftions  properly  arranged,  where  is  the  retrofpedlive  a6l 
of  memory,  by  which  the  boy  recognifes  thofe  truths  as 
having  formerly  been  perceived  in  his  mind  ?  Wliere  are 
the  crowds  of  concomitant,  antecedent,  or  fubfequent 
ideas,  with  which  thofe  recoUeftions  ought  naturally 
to  have  been  attended  ?  In  a  word,  where  is  the  fcnfe 
of  perfonal  identity,  which  feems  abfolutely  infeparable 
from  every  ■&Ql  of  memory  ?  This  hypothefis,  there- 
fore, will  not  fupport  pre-exiftence.  After  the  Chri- 
ftian  religion  had  been  confiderably  diffufed,  and  warm- 
ly combated  by  its  philofophical  antagonifts,  the  fame 
dodlrine  was  refumed  and  taught  at  Alexandria,  by  4 
Platonic  profelytes,  not  only  as  a  topic  conftituent  ofP^'^  ex 
their  matter's  philofophy,  but  as  an  anfwcv  to  thofe 
formidable  objeftions  which  had  been  deduced  from  i'jaton 
the  do£lrine  of  original  fin,  and  from  the  vices  which 
ftain,  and  from  the  calamities  which  difturb,  human 
life  :  hence  they  ftrenuoufly  afferted,  that  all  the  hu- 
man race  were  either  introduced  to  being  prior  to 
Adam,  or  pre-exiftent  is  his  perfon  ;  that  they  were 
not,  therefore,  reprefented  by  our  firft  parents,  but  ac- 
tually concurred  in  their  crime,  and  participated  their 
ruin. 

The  followers  of  Origen,  and  fuch  as  entertained  the 
notion  of  Pre-adamites  *,  might  argue  from  the  doc-*<5ec 
trine  of  pre-exiftence  with  fome  degree  of  plaufibihty.aa'ij?«;f( 
For  the  human  beings  introduced  by  them  to  the  theatre  5 
of  probation  had  already  attained  the  capacity  or  dig- i^^^'J^'^' 
nity  of  moral  agents  ;  as  their  crime  therefore  was  vo-  origins 
luntary,  their  puniftiment  might  be  juft.  But  thofe  wiio 
beheve  the  whole  human  race  created  in  Adam  to  be 
only  pre-exiftent  in  their  germs  or  ftamina,  were  even 
deprived  of  this  mifcrable  fubterfuge  ;  for  in  thefe  ho- 
munculi  we  can  neither  fuppofe  the  moral  nor  rational 
eanftitution  unfolded.  Since,  therefore,  their  degene- 
racy was  not  fpontaneous,  neither  could  their  fuffer- 
ings  be  equitable.  Should  it  be  faid  that  the  evil  of 
original  fin  xvas  penal,  as  it  extended  to  our  firft  pa- 
rents alone,  and  merely  confequential  as  felt  by  their 
pofterity,  it  will  be  admitted  that  the  diftinftion  be- 
tween penal  and  confequential  evil  may  be  intelligible 
in  human  affairs,  where  other  laws,  affortments,  sn.d 
combinations  than  thofe  which  are  fimply  and  purely 
moral,  take  place.  But  that  a  moral  government,  at  one 
of  the  moft  cardinal  periods  of  its  adminiftration,  ftioald 
admit  gratuitous  or  confequential  evil,  feems  to  us  ir- 
reconcileable  with  the  attributes  and  conduft  of  a  wife 
and  juft  legiflator.  Confequential  evil,  taken  as  fuch, 
is  mifery  fuftained  without  demerit ;  and  cannot  refult 
from  the  procedure  of  wifdom,  benignity,  and  juftice  ; 
but  muft  flow  from  neceffity,  from  ignorance,  from 
cruelty,  or  from  caprice,  as  its  only  pcffible  fources. 
But  even  upon  the  fuppofition  of  thofe  who  pretend 
6  "  '  that 
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commilTion  of.ongiiml  fin,  the  objciftions  againft  it  will 
ftill  remain  in  full  force  :  for  it  is  acknitted  by  all  ex- 
cept the  Samian  fage,  that  the  confcioufnefs  of  per- 
fonal  identity  which  was  fek  in  pre-exiftence,  is  obli- 
t'Crated  in  a  fubfequent  ftatc  of  being. 
^  Now  it  may  be  demanded,  whether  agents  thus  refuf- 
cltated  for  punifhment  have  not  the  fame  right  to  mur- 
mur and  complain  as  if  they  had  been  perfeftly  innocent, 
and  only  created  for  that  dreadful  cataftrophe  ?  It  is 
upon  this  prirtciple  alone  that  the  cffeds  of  punifliment 
can  be  either  exemplary  or  difciplinar)^  ;  for  how  ia  it 
poffible,  that  the  punifhment  of  beings  unconfcious  of  a 
crime  (hould  ever  be  reconciled  either  to  the  judice  or 
beneficence  of  that  intention  with  which  their  fufferings 
are  infiifted  ?  Or  how  can  others  be  fuppofed  to  become 
wife  and  virtuous  by  the  example  of  thofc  who  are  nei- 
ther acquainted  with  the  origin  nor  the  tendency  of 


their  miferies,  but  have  every  reafon  to  think  themfelves 
affliaed  merely  for  the  fake  ©f  afflidling  ?  Tc?  us  it 
Xeems  clear,  that  the  nature  and  rationale  of  original  fin 
lie  infcrutably  retired  in  the  bofom  of  Providence  ;  nor 
.can  we,  without  unpardonable  prefumption  and  arro- 
gance, form  the  moft  fimple  conclufion,  or  attempt  the 
minuteft  dlfcovery,  either,  different  from  or  extraneous 
to  the  clear  and  obvious  fenfe  of  revelation.  This  fenfe 
t  indeed  may  with  propriety  be  extracted  from  the  whole, 
pr  from  one  paffage  collated  with  another  ;  but  inde- 
pendent of  it,  as  reafon  has  no  premifTea,  fhe  can  form 
tio  deductions.  The  boldnefs  and  temerity  of  philofo- 
phy,  not  fatisfied  with  contemplating  pre-exiftence  as 
merely  relative  to  human  nature,  has  dared  to  try  how 
far  it  was  compatible  with  the  glorious  Perfons  of  the 
facred  Trinity,  The  Arians,  who  allowed  the  fubor- 
dinate  divinity  of  our  Saviour,  believed  him  pre-cxiftent 
to  all  time,  and  before  all  worlds ;  but  the  Socinians, 
who  efteemed  his  nature  as  well  as  his .  perfon  merely 
liuman,  infift'ed,  that  before  his  incarnation  he  was  only 
pire-exiflent  in  the  divine  idea,  not  in  nature  or  perfon. 
But  when  it  is  confidered,  that  children  do  not  begin 
t©  deduce  inftruftions  from  nature  and  experience,  at  a 
period  fo  late  as  we  are  apt  to  imagine  ;  when  it  is  ad- 
mitted, that  their  progrefs,  though  infenfible,  may  be 
much  more  rapid  than  we  apprehend  ;  when  the  op- 
portunities of  fenfe,  the  ardour  of  curiofity,  the  avidity 
of  memory,  and  the  aflivity  of  underftanding,  arc  re- 
marked—we need  not  have  reoourfe  to  a  pre-exlftent 
ftate  for  our  account  of  the  knowledge  which  young 
minds  difcover.  It  may  likewife  be  added,  that-moral 
agents  can  only  be  improved  and  cultivated  by  moral 
difcipUne.  Such  effects  therefore  of  any  ftate,  whether 
happy  or  mifcrable,  as  are  merely  mechanical,  may  be 
jSoxigus  or  falutary  to  the  patient,  but  can  never  enter 
into  any  moral  economy  as  parts  of  its  own  adminiftra- 
tion.  Pre-exiftence,  therefore,  whether  rewarded  or 
puniCied,  without  the  continued  impreffion  of  perfonal 
identity,  affords  no  folution  of  original  fin. 

PREFACE,  fomething  introduftory  to  a  book,  to 
Jfiform  the  reader  of  the  defign,  method,  &c.  obferved 
Therein,  and  generally  whatever  is  necefTary  to  the  un- 
<derftanding  of  a  book. 

PREFECT,  in  ancient  Rome,  one  of  the  chief  ma- 
glftrates  who  governed  in  the  abfence  of  the  kings, 
confuls,  and  emperors. 

.  This  power  was  greateft  under  the  emperors.  His 
chief  care  was  the  governnient  of  the  city,  takiHir  cosr- 
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faculties:  before  the  nizance  of  all  crimes  committed  therein  and  witWn  too 
miles. ^  He  judged  capitally  and  finally,  and  even  pre- 
fided  in  the  fenate.  He  had  the  fuperintendance  of  the 
provlfions,  building,  and  navigation. 

The  prefeft  of  modern  Rome  differs  little  from  the 
•ancient  />'*/><Sa,f,  his  authority  Only  extending  to  40 
miles  round  the  city. 

PREF/h  T  of  the  Pratorium,  the  leader  of  the  pretorian 
bands  deftined  for  the  emperor's  guards,  confifting,  ac* 
coding  to  Dion,  of  10,000  men.  This  officer,  accord- 
ing to  Suetonius,  was  inftituted  by  Auguftus,  and  ufu<» 
ally  taken  from  among  the  knights* 

By  the  favour  of  the  emperors  his  power  grew  very 
confiderable ;  to  reduce  which,  Conftaiiline  divided  the 
prefedlure.  of  the  prsetorium  into  foui  prefcftures,  and 
each  of  thefe  again  he  fubdivlded  into  civil  and  mihtary 
departments,  though  the  name  was  only  referved  to  him 
who  was  invefted  with  the  civil  authority,  and  that 
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comes  lelli  given  him  who  commanded  the  cohorts. 

PREGADI,  in  hiftory,  a  denomination  given  to  the 
fenate  of  Venica,  in  which  refides  the  whole  authority 
of  the  republic.  At  its  firft  inftitution  it  was  compo- 
fed  of  60  fenators,  to  whom  60  more  have  been  added* 
See  Venice. 

PREGNANCY,  the  ftatcof  a  woman  who  has  con- 
ceived, oris  with  child.    See  Midwifery. 

PREHNITE,  a  ftone  fo  named  by  Mr  Werner,  in- 
fpeftor  of  the  mines  of  Freyburg,  brought  by  Colonel 
Prehn  from  the  Cape  of  Good  Hope.  In  the  firft  vo. 
lume  of  Chtmical  Annals  there  is  a  cherhical  analyfis  of 
this  ftone  extrafted  from  the  Aa.i  Nature  Cur'wforum^ 
Berhn,  tom.  viii.  p.  211.  an.  1788,  part  2.  by  Klap. 
roth  ;  from  which  it  appears,  that  100  parts  of  preh- 
nite  contain  filice 
Alumine 
Lime 

Oxyd  of  iron 
Water  and  air 


Total 


43 1-  grains. 
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Colonel  Prehn  gave  it  the  name  of  emerald,  and  Mr 
Brnckmann  adopted  that  denomination,  but  changed  his 
opinion  on  confidering  that  it  had  neither  the  hardnefs, 
the  bright  green  colour,  nor  the  property  of  ciyftalli- 
zing  in  hexagonal  prifms  like  the  emerald.  The  Dutch 
dealers  call  it  chryfoprafus  of  the  Cape  but  chryfopra* 
fus  is  nothing  but  quartz  tinged  green  by  the  oxyd  of 
nickel.  ProfefTor  Ha^uet,  in  the  4th  volume  of  the 
Berhn  Tranfadions,- has  named  it  cryjlallized  prafus. 
In  the  8th  volume,  however,  Mr  Bruckmann  confiders 
it  as  a  cryftallized  felt-fpar.  Mr  Sage  calls  it  chryfolite. 
Mr  Rone  de  I'Ifle  clafles  it  among  the  fchoerls.  To  this 
clafTification  Mr  Klaproth  objeds,  and  is  ratlier  difpofed 
with  Mr  Werner  to  confider  it  as  a  zeolite  ;  on  the  whole, 
he  thinks  it  may  be  conveniently  ranked  between  zeo- 
lite and  fchoerl.  Mr  Haflenfratz  publifhed  in  the  Jour- 
nal de  Phyfique  for  February  1788  an  analyfis  of  the 
fame  ftone,  under  the  title  of  PKrre  Silice,  calcaircy  alu- 
mineufiy  £f^c.  l^c  de  cou'eur  vertex  i^c.  And  according 
to  his  refults,  which  are  fomewhat  different  from  thofe 
of  Mr  Klaproth,  and  obtained  by  a  different  procefs,  it 
Contains,  filice  50,  lime  23.4,  alumine  20.4,  oxyd 
iron  4.9,  water  c.9,  magnefia  0.5=  100.  The  fpecific 
gravity  of  this  ftone,  according  to  the  experiments  of 
Mr  BrifTon,  is  2.9423.  The  diffeaion  of  its  cryftals, 
made  by  Abbe  Haiiy  and  Mr  Haffenfratz,  diicovered 
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Prejudice,  one  arigk  of  60  degrees,  as  in  fclioerls ;  but  it  has  hi- 
tberto  been  impoflible  to  determine  the  others.  The 
Abbe  Haliy  has  convinced  himfelf,  that  it  bears  no  re- 
femblauce  to  zeoHte  in  its  cryftals.  This  ftone  feratches 
gkfs,  and  is  itiVlf  fcratched  by  rock  cryftal. 

PREJUDICE}  or  Prejvpgment,  from  pra  and 
judiduT/i,  nitans  a  judgment  f 01  id ed  beforehand,  without 
examination  the  prtpoiition  pra  expreflinp  li.i  antici- 
pation, not  fo  much  of  time  as  of  knowledge  and  due 
attentio!; :  henve  the  fchoohnen  have  called  it  anikipa- 
4 ton  and  a  preconceived  opinion. 

Prejudice  arifes  from  the  aiTociating  principle,  which 
we  have  explained  at  large  in  anotlter  article  (fee  Me- 
TAPHYSxcs,  Part  1.  chap.  5.),  and  it  is  a  weaknefe 
fronn  which  no  human  mind  can  be  wholly  free.  Some 
are  indeed  muth  more  than  others  under  its  influence  ; 
but  there  is, no  man  who  docs  not  occafionaliy  aft  upon 
principles^  the  propnetv  of  which  he  never  inveftigated  ; 
or  wlio  does  not  hold  Ipeculative  opinions,  into  the 
truth  of  which  he  never  feriuufly  inquired.  Gur  pa- 
rents and  tutors,  yea  our  very  nurfes,  determine  a  mul- 
titude of  our  fentiments  :  oyr  friends,  our  neighbours, 
the  cuftom.  of  the  country  where  we  dwell,  and  the  efta- 
bnfhed  opinions  of  mankind,  form  our  belief;,  the  great, 
the  plows,  the  learned,  and  the  ancient,  the  king,  the 
prieft,  and  the  philofophep^  are  charafters  of  mighty 
efhcacy  to  pcffuade  us  to  regulate  our  condaft  by  their 
praftice,  and  to  receive  as  trutli  whatever  they  may 
diftate..  ' 

The  cafe  cannot  indeed  be  otherwifei  The  occa- 
fions  of  aAing  are  fo  frequent,  and  the  principles,  of  ac- 
tion are  fo  various,  that  were  a  man  to  invtftigate  accu- 
rately the  valye  of  every  fmgle  motive  which  prefents 
ttfelf  to  his  mind,  and  to  balance  them  fairly  againlt 
each  other,,  the  time  of  ading  would  in  moll  inftances 
paft  away  long  before  he  could  determine  what  ought 
to  be  done  ;  and  life  would  be  wafted  in  iifelefs  fpecula- 
tion.  The  great  laws  of  religioa  and  morality^  whieh 
ought  to  be  the  general  and  leading  principles  of  aftion, 
no  man  of  fcience  wiM  take  upon  truft  ;  but  in  the 
eowfe  of  a  bufy  life  a  thoufand  circiiraftanses  will  oc- 
cur in  which  we  muft  aft  with  fuch  rapidity,  that,  after 
being  fatisfied  of  the  lawfwlnefs  of  what  we  are  about 
to  do,  we  muft,  for  the  prudence  of  it,,  confide  entirely 
in  the  general.  Guftoms  of  our  country,  or  in  the  praftice 
of  other  individuals  placed:  in  circumftaaces  fimilar  to- 
ours.  In  all  fuch  cafes^  tlxough  we  may  aft  properly, 
we  aft  fiiom  prejudice. 

But  the  dominion:  of  prejudice  i^  not  confined  to  th* 
^ftions  of  the  man  of  bufinefs:  it  extends  over  the  fpe- 
culations  of  the  phUolopher  himfelf,  one  half  of  whofe 
knowledge  refts  upon  no  other  foundation.  All  hu- 
man fciences;  are  related  to  each  other  (fee  Philo- 
sophy, no  2.),  and  there  is  hardly  one  of  them  in 
vhich  a  man  can  become  eminent  unkfs  he  has  fome 
general  acquaintance  with  the  whole  circle  ;  but  no  man 
could  ever  yet  inveftigate  for  himfelf  all  thofe  propofi- 
tions.  which  conftitute  the  ciicle  of  the  fclences,  or  even 
comprehend  the  evidence  upon  which  they  reft,  though 
he  admits  them  perhaps  as  truths  incontrovertible.  He 
Kiuft  therefore  receive  many  of  them  upon  -the  autho- 
rity of  others,  or,  which  is  the  fame  tiding,  admit  them 
by  prejudiie. 

To  this  reafoning  it  may  be  objefted,  that  when  a 
ifim  ad«aits  as  true  abftraft  propofitions,  which,  though 
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not  felf-evident,  he  cannot  demonftrate,  he  admits  tKem  Preju.'n 
not  by  prejudice,  but  upon  teftimony,  which  has  been  — — v^' 
elfewhere  ftiown  to  be  a  fufficient  foundation  for  human 
belief  (fee  Metaphysics,  b°  138.)  The  objeftion  i» 
plaufible,  but  it  is  not  folid ;  fOr  teftimony  commands 
belief  only  concerning  events  which,  falling  under  the 
cognizance  of  the  fenfes,  preclude  all  pofTibility  of  mif- 
take  ;  whereas  abftraft  propofitions,  not  feif-evident, 
can  be  proved  true  only  by  a  procejs  of  reafoning  or  by 
a  fries  of  experiments  ;  and  in  condrfting  both  thefe, 
the  moft  vigorous  mind  is  liable  to  miftake.  When  Sir 
Ifaac  Newton  told  the  world  that  it  was  the  fall  of  an 
apple  which  firft  fuggcfttd  tu  Mim  the  general  kw  o£ 
graviti'lion,  he  bore  teftimony  to  a  faft  concerning 
which  he  could  not  be  miftaken  ;  and  we  receive  his- 
teftimiony  for  the  reafons  ailigned  in  the^article  referred 
to.  Wlien  he  lays  down  the  method  of  obtaining  the 
fluxion  or  momentum  of  the  reftangle  or  produft  of  two- 
indeterminate  quantities,  which  is  the  main  point  in  his. 
doftrinc  of  fluxions,  he  labours  to  eftablilh  that  method 
on  the  bafis  of  demonftratiou  \  and  whoever  makes  ufe 
of  it  ill  praftice,  without  underitaading  tliat  demonftra- 
tion,  receives  the  whole  doftrinc  of  the  modern  geome" 
trical  analyfis,  not  as  a  matter  of  fa3  upon  the  credit 
of  Sir  Ifaac's  tejlimony,  but  as  a  fyftem  sf  abftraft  truth 
on  the  credit  of  his  underjlanding  ;  in  other  words,  he  is. 
a  ftuxionift  by  prejudice. 

In  vain  will  it  be  faid,  that  in  mathematical  demon-. 
■ftration  there  is  no  room  for  miftake  ;  ai^d  that  there* 
fore  the  man  who  implicitly  adopts  the  method  of 
fluxions  may  be  confidcred  as  relyiisg  upon  tJi*  veracity. 
of  its  author,  who  had  no  inducement  to  deceive  him> 
aiid  whole  comprehenfion  v#as  conftfTedly  greater  than, 
his.  In  ftuxionaiy  mathematics,  which  treat  of  matters 
of  which  it  is  extremely  difncurt,  if  not  impoflible,  to 
have  adequate  and  fteady  conceptions,  the  moft  compre- 
henfive  mind  is  liable  to  miftake  :  and  it  is  well  known 
that  the  celebrated  bifhop  of  Gloync  wr^te  \\v&AnaiyJi 
to  prove  that  the  incomparable  author  of  the  method  of 
fluxions  had  conmiittedvwo  mtjiales  in  his  fundamental, 
propofition,  whieh  balancing  one  another,  produced"a 
true  conclufion  by  falfe  reafoning.  One  or  other  of 
tjiefe  great  men,  of  wliom  the  leatt  was  an  eminent  ma^ 
thematiciari,  muft  have  been  bewildered  in  his  reafoningj. 
and  have  fallen  into  error ;  and  therefore  whoever  fol* 
lows  either  of  them  implicitly  without  perceiving  the 
error  of  the  other,  is  unqueftionably  under  the  influence 
of  prejudice.  This  is  the  cafe  with  the  writer  of  the 
prclent  article.  He  perceives  not  the  error  of  Biftiop 
Berkeley's  reafoning,  and  yet  he  admits  the  doftrine  ofs 
fluxions  on  the  authority  of  Sir  Ifaac's  demonftration* 
That  demonftration,  however,  he  pretends  not  to  un» 
derftand  ;  and  therefore  he  admits  the  doftrine  through 
prejudice.  ^ 

We  have  made  thefe  ©bfervations  to  point  out  theTmpolfil 
abfurdity  of  the  fafhionable  ciy  againft  the  harbouring '^^j 
of  any  prejudices.    To  eradicate  all  prejudices-  from-^gg 
the  human  mind  is  impolfible  ;  and  if  it  were  poffible,  it  ihe  min 
would  be  very  unwife  :  for  we  fee  that  prejudice  may 
exift  on  the  fide  of  truth  as  well- as  on  that  of  falfehood; 
and  that  principles  profeffed  and  believed  by  any  indi- 
vidual may  be  ufeful  and  true,  though  he  was  brought 
to  them  not  by  a  train  of  fair  and  candid  reafoning, 
but  through  the  medium  of  prepolTelTion  or  authority^ 
Indeed  fuch  is  our  nature,  and  fuch  arc  the  laws  of  af. 
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ttiice.  fcciation,  that  many  of  our  beft  prmciples,  and  our  ob- 
ligation to  pei-form  many  of  the  moft  amiable  of  our 
duties  in  common  life,  muft  evidently  be  acquired  in 
this  way.  From  endearing  alTociations,  and  authorita- 
tive inftruftion,  vi-^e  acquire  a  knowledge  of  our  duty  to 
our  parents,  and  a  facility  in  performing ut,  together 
with  the  firft  principles  of  religion,  without  a  fingle  ef- 
fort of  our  own  reafon.  Even  when  reafon  has  begun 
to  affert  its  power,  and  fhows  us  the  propriety  of  fuch 
duties,  we  are  wotiderfully  aflilled  in  performing  them 
hy  the  amiable  prejudices  which  wc  had  before  acquired, 
and  which  now  appear  to  be  natural  to  us.  He  who 
has  never  had  the  advantage  of  fuch  alFociations,  and 
who  acquires  a  knowledge  of  the  duties  fuggefted  by 
them  after  lie  has  come  to  years  of  difcretion,  and 
ohiefly  by  the  efforts  of  his  own  reafon,  will  ftldom, 
Ctsteris  paribus,  perform  thofe  duties  with  an  energy  and 
delight  equal  to  that  of  the  perfon  who  has.  I  his  re- 
mark appears  to  be  confirmed  by  experience  ;  for  it  is 
often  found,  that  the  children  of  the  great,  who  have 
been  given  out  to  nurfe  in  their  infancy,  and  who  have 
feldom'been  in  the  company  of  their  parents  till  their 
rcafoning  faculties  have  been  far  advanced,  are  much 
lefs  dutiful  and  affeftionate  than  thofe  in  the  middle  or 
lower  ftations  of  l^^e,  who  have  fcarcely  ever  been  out 
of  their  parents  company. 

Would  it  then  be  wife,  even  if  It  w«re  praifllcable,  to 
diffolve  all  thofe  affociations  which  tend  fo  powerfully 
to  ina-eafe  the  mutual  affettions  of  parents  and  chil- 
dren ?  We  cannot  think  that  it  would ;  as  we  believe  it 
might  be  eafdy  fliown  that  public  fpirit  fprings  out  of 
private  afFeftion.  Plato  indeed  held  an  opinion  very 
■different  from  ours  ^  for  in  order  to  extend  that  affec- 
tion which  is  ufually  lavifhed  at  home  to  the  whole 
Hate,  he  propofed  that  children  (hould  be  educated  at 
the  public  expence,  and  never  be  permitted  to  know 
the  authors  of  th^ir  being.  But  this  is  only  one  of 
the  many  vifionary  projefts  of  that  great  man,  of  which 
<lally  experience  ^hows  the  abfurdity.  In  modern  times, 
we  are  certain  that  lefs  dependence  is  to  be  had  upon 
*he  palriotifm  of  the  raan  who,  for  the  love  which  he 
pretends  to  his  country,  can  overlook  or  forget  his  own 
partial  conneftions  in  it,  than  on  him  who,  at  the  fame 
time  that  he  wilhes  his  country  well,  is  feelingly  alive 
to  all  the  endearments  of  kindred  affeftion. 

Such  affection  may  be  called  parilai,  and  very  pro- 
l>ably  has  its  foundation  in  that  which  is  the  fource  of 
all  our  prejudices  :  but  if  it  be  properly  trai'iitd  in  early 
life.  It  will  gradually  extend  from  our  ncareil  rela- 
tions to  the  perfons  with  whom  we  affociate,  and  to 
the  place  which  not  only  gave  us  birth,  but  alfo  fur- 
niffied  our  youthful  ami  moff  innocent  enjoyments. 
I-t  is  thus  that  the  amor  potria:  is  generated  (fee  Passion 
and  Patriotism),  which  in  minds  unfeduced  by  falfe 
principles  is  exceedingly  ftrong;  and  though  a  partial  af- 
feftion,  is  of  the  moil  general  utility.  It  is  this  pre- 
judice which  reconciles  the  Laplander  to  his  freezing 
fnows,  and  the  ^frlcan  to  his  burning  fun  ;  which  at- 
taches the  nativ^  of  the  Highlands  or  of  Wales  as  much 
to  his  mountains  and  rocks,  as  the  apparently  happier 
inhabitant  of  the.  fouthern  counties  of  E-ngland  is  to 
the  more  fertile  and  delightful  fpot  where  he  drew  his 
firtt  breath.  And  we  find  in  factj  that  when  a  native 
of  Kent  and  a  Scotch  Highlander  have  in  fome  diilant 
corner  of  the  world  gained  a  competent  fortune  without 


t  483  1 


PRE 


being  corrupted  by  luxury,  they  return,  the  orte  to  his  P''f3"(Ji;e. 
hop-gardens,  and  the  other  to  his  mountains.  Were 
this  prejudice,  for  fuch  it  furely  is,  wholly  eradicated 
from  the  human  mind,  it  is  obvious  that  large  trafts  of 
country  which  are  now  full  of  inhabitants  would  be  to- 
tally deferted;  and  that  the  hungry  barbarians,  to  make 
room  for  themfelves,  would  exterminate  the  proprietors 
of  more  favourable  climes.  From  an  affeftion  to  our 
friends  and  to  our  country,  we  naturally  contraft  an  af- 
fection for  that  mode  of  government  under  which  wc 
live  ;  and  unlefs  it  be  particularly  oppreffive  to  our- 
felves  or  any  order  of  citizens,  we  come  as  naturally  to 
prefer  it  to  all  other  modes,  whether  it  deferve  that  pre- 
ference or  not.  This  no  doubt  is  prejudice,  but  it  is  a 
beneficial  prejudice  ;  for  were  the  multitude,  who  arc 
wholly  incapable  of  eftimating  the  excellencies  and  de- 
fefls  of  the  various  modes  of  government,  to  become 
diffatisfied  with  their  own,  and  rife  in  a  mafs  to  change 
it  for  the  better,  the  moft  horrible  confequences  might 
juftly  be  dreaded.  Of  this  truth  the  prefent  ftate  of 
Europe  affords  too  melancholy  and  convincing  a  proof. 
The  man  therefore,  who,  under  the  pretence  of  enlight- 
ening the  public  mind  and  extirpating  prejudices,  paints 
to  the  illiterate  vulgar,  in  aggravated  colours,  the  abufe 
of  that  govcrhment  which  has  hitherto  protcfted  them 
from  the  ferocity  of  each  other,  is  one  of  the  greatelt 
criminals  if  his  views  be  felfifh,  and  one  of  the  woril 
rcafoners  if  they  be  difinterefted,  that  human  imagina- 
tion can  eafily  conceive. 

With  the  felfilh  patriot  we  have  at  prefent  no  con-  ^^^J^^ 
cern  ;  but  we  may  with  propriety  afk  the  difinterelledijnpropcr 
lover  of  truth,  whether  he  thinks  it  poffible,  that  in  a  attempts  to 
large  community,  of  which  nine-tenths  of  the  members''?'^*''* 
are  neceffarily  incapable  of  taking  comprehenfive  views' 
of  things,  or  feeling  the  force  of  political  reafonings,  any 
form  of  government  can  be  acceptable  to  the  people  at 
large,  which  does  not  gain  their  affeftions  through  the 
medium  of  prejudice  ?  It  has  been  fhown  by  Mr  Hume 
with  great  ftrength  of  argument,  that  government  is 
founded  on  opinion,  which  is  of  two  kinds,  viz.  opinion 
of  intereft,  and  opinion  of  right.  By  opinion  of  intereft, 
he  underftands  the  fenfe  of  the  general  advantage 
which  is  reaped  from  government,  together  with  the 
perfuafion  that  the  particular  government  which  is 
eilablKhed  is  equally  advantageous  with  any  other  that 
Gould  eafily  be  fettled.  The  opinion  entertained  of  the 
right  of  any  government  is  always  founded  in  its  anti- 
quity ;  and  hence  arifes  the  paflionate  regard  which 
under  ancient  monarchies  the  people  have  for  the  true 
heir  of  their  royal  family.  Thefe  opinions,  as  held  by 
the  philofopher  converfant  with  the  hiftory  of  nation.^ 
are  founded  upon  reafoning  more  or  lefs  conclufive;  but 
it  is  obvious,  that  in  the  minds  of  the  multitude  they 
can  have  no  other  foundation  than  prejudice.  An  illi- 
terate clown  or  mechanic  does  not  fee  hoiv  one  form  of 
government  promotes  the  general  intereft  moi'e  than 
another ;  but  he  may  believe  that  it  does,  upon  no  other 
evidence  than  the  declamation  of  a  demagogue,  who,  for 
felfilh  purpofes,  contrives  to  flatter  his  pride.  The  fame 
is  the  cafe  with  refpeft  to  the  rights  of  hereditary  monar- 
chy. The  anatomift  finds  nothing  more  in  the  greateft 
monarch  than  In  the  meaneft  peafant,  and  the  moraJift 
may  perhaps  frequently  find  lefs;  but  the  true  philofopher 
acknowledges  his  right  to  the  fovereignty :  and  though  he 
be  weak  in  undcrilanding,  or  infirm  in  years,  would,  for 
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the  fake  of  public  peace  and  the  {lability  of  govern- 
rhent,"  maintain  him  in  his  throne  againft  every  compe- 
titor of  the  moft  fhining  talents.  Tiie  vulgar,  however, 
who  would  ail  with  this  philofopher,  are  influenced  by 
r.o  fuch  views,  but  merely  by  their  prejudices  in  favour 
of  birth  and  family ;  and  therefore  it  is  ridiculous  to 
think  of  changing  the  public  mind  with  refpeft  to  -any 
form  of  government  by  pure  reafoning.  In  France  a 
total  change  in  the  minds  of  the  people  has  indeed  been 
I'fFefted,  and  frona  the  moft  violent  prejudices  m  favour 
of  royalty,  they  have  now  become  more  violently  preju- 
diced in  favour  of  republicanifm.  Bad  as  their  govern- 
ment unqtieftionably  was,  the  change  that  has  now  taken 
place  is  not  the  effeft  of  calm  reafoning  and  accurate  in- 
quiry (for  of  that  the  bulk  of  mankind  appears  to  be  in- 
capable), nor  are  their  prejudices  lefs  violent  than  they 
were  before.  They  are  changed  indeed;  but  no  one  will 
deny  that  prejudice,  and  that  of  the  moft  violent  kind, 
leads  them  on  at  prefent ;  nor  can  any  one  alTert  that 
their  new  prejudices  have  rendered  them  more  happy, 
or  their  country  more  flourifliing,  than  their  former  ones, 
which  made  them  ciy  Fi'w  le  Rot  under  the  tyrannic  go- 
vernment of  Louis  XIV. 

The  influence  of  prejudice  is  not  more  powerful  in 
fixing  the  political  opinions  of  men,  than  in  diftating 
their  religious  creed.  Every  child  of  a  religious  father 
receives  his  faith  by  inheritance  long  before  he  be  capa- 
ble of  judging  whether  it  be  agreeable  or  difagreeable  to 
the  word  of  God  and  the  light  of  reafon.  This  experi- 
ence (hows  to  be  the  faft  ;  and  found  philofophy  declares 
that  it  cannot  be  otherwife.  Parents  are  appointed  to 
Judge  for  their  children  in  their  younger  years,  and  to 
inftrudl  them  in  what  they  Ihould  believe,  and  what 
they  fhould  praftife  in  the  civil  and  religious  life.  This 
is  a  diftate  of  nature,  and  deubtlefs  would  have  been 
fo  in  a  ftate  of  perfeA  innocence. '  It  is  impoffible  that 
children  fhould  be  capable  of  judging  for  themfelves  be- 
fore their  minds  are  furni{hed  with  a  competent  number 
of  ideas,  and  before  they  are  acquainted  with  any  pnw 
cipies  and  ru  es  of  juft  reafoning;  and  therefore  they  can 
do  nothing  better  than  run  to  their  parents,  and  receive 
their  directions  what  they  ftiould  believe  and  what 
they  ftiould  praAife. 

This  mode  of  tutoring  the  infant  mind,  and  giving 
to  our  inftruftions  the  force  of  prejudice,  before  reafon 
can  operate  with  much  efFeft,  will,  we  know,  be  high- 
ly difplcafing  to  many  who  challenge  to  themfelves  alone 
the  epithet  of  liberal.  With  them  it  will  be  cramping 
the  genius  and  perverting  the  judgment:  but  we  cannot 
help  thinking  that  fuch  an  objeftion,  if  it  ftiould  be 
made,  would  be  the  ofFspring  of  ignorance  ;  for  it  re- 
quires hut  vety  little  knowledge  of  hiunan  nature  to  be 
able  to  fee,  that  if  children  be  not  reftrained  by  authority, 
and  if  we  do  not  infinuate  a  love  of  good  principles  in- 
to their  minds,  bad  ones  will  infinuate  themfelves,  and 
a  little  time  will  give  them  the  force  of  inveterate  preju- 
dice, which  all  the  future  efforts  of  reafon  and  philofo- 
phy will  find  it  difficult  to  eradicate.  The  idea  of  keep- 
i/ag  a  child  ignorant  of  the  being  of  a  God,  and  the 
grand  duties  of  morahty  and  rehgion,  till  he  ftiail  come 
to  years  of  difcretion,  and  then  allowing  him  to  reafon 
them  out  for  himfelf,  is-  an  abfurd  chimera :  it  is  an  ex- 
periment which  never  has  been  tried,  which  to  us  it  ap- 
pears impoffible  to  try,  and  which,  if  it  could  be  tried, 
e&uld  not  poifibly  produce  any  good  effed*    For  fup- 


pofe  we  had  a  youth  juft  arrived  at  years  of  dIfcretieiB,  P'eJucJn 
totally  ignorant  of  all  thefe  things,  and  unbiafT^d  to  ""^^^ 
any  fyftem  of  opinions,  or  rather  poffcfted  of:  no-  opi- 
nions at  all— it  would,-  in  the  firft  place,  we  fufpedt,  be. 
abfolutely  neceflary  to  direct  his  thoughts  into  a  parti- 
cular train,  and  for  fome  perfon  to  lead  him  on  from 
one  idea  to  another,  till  he  ftiould  arrive  at  fome  conclu- 
fion :  but  in  all  this  there  is  the  influence  of  autho- 
rity, aflbciation,  and  of  prejudice.  g 

It  being  therefore  abfolutely  necefisry  that  fentiments  Ori>»iii  qI 
of  religion  be  inftilled  into  the  minds  of  children  before  'lig^t^jr, 
they  be  capable  of  difcovering  by  the  ufe  of  their  reafon 
whether  thofe  fentiments  be  juft  or  not,  it  need  not 
excite  wonder,  nor  is  it  any  refleftion  upon  religion, 
that  moft  men  adhere  with  bigotry  to  the  creed  of 
their  fathers,  and  fupport  that  creed  by  argument* 
which  could  carry  conviction  to  no  minds  but  their 
own.  The  love  and  veneration  which  they  bear  to  the, 
memory  of  thofe  from  whom  they  imbibed  theip 
earlieft  opinions,  do  not  permit  them  to  perceive  either, 
the  falfehood  of  thofe  opinions,  or  their  little  importance^ 
fuppofing  them  true.  Hence  the  many  frivolous  dif-- 
putes  which  have  been  carried  on  among  Chriftians ; 
and  hence  the  zeal  with  whicli  fome  pf  them  maintain 
tenets  which  are  at  once  contrary  to  jpripture,  to  reafon» 
and  to  common  fenfe.  A  due.  ixfledlion,  however,  oit 
thefourceof  all  prejudices  ought  to  moderate  this  zeal; 
for  no  man  is  wholly  free  from  that  bias  which  h« 
is  fo  ready  to  condemn  in  others :  and  indeed  a  man 
totally  free  from  prejudi  -e,  would  be  a  more  unhappy  be- 
ing than  the  moft  violent  bigot  on  earth.  In  fcience,  he 
would  admit  nothing  which  he  could  not  himfelf  ds- 
monftrate ;  in  bufineis,  he  would  be  perpetually  at  a 
ft;and  for  want  of  motives  to  influence  his  condufi  :  he 
could  have  no  attachment  to  a  particular  country  ;  and 
therefore  muft  be  without  patriotifm,  and  without  the 
folaces  of  friendfliip  ;  and  his  religion,  we  are  afraid, 
would  be  cold  and  llfelefs.  ^ 

What,  it  virill  be  faid,  arc  the  authors  of  a  work  \n  ob>  ^ 
which  profefles  to  enlighten  the  public  mind  by  laying  ^on  ari. 
before  it  a  general  view  of  fcience  and  literature,  become  fwercd. 
at  laft  the  advocates  of  prejudice,  which  is  the  bane  of 
fcience  and  the  P'-op  of  fuperftitlon  ?  No,  we  are  advo- 
cates for  no  prejudice  which  is  either  inimical  to  fcience 
or  friendly  to  abfurdity ;  but  we  do  not  think  that  the 
morallft  would  aft  wifely  who  ftiould  defert  his  proper 
bufinefs  to  make  himfelf  mafter  of  tlie  higher  mathema- 
tics, merely  that  he  might  not  be  obliged  to  truft  occa- 
fionally  to  the  demonftrations  of  others.  The  writer  of 
this  article  is  not  flciUed  in  trade  ;  but  it  is  not  his  opi- 
nion that  the  merchant  would  foon  grow  rich,  who 
ftioiild  never  make  a  bargain  till  he  had  previoufly  cal- 
culated with  mathematical  exaftnefs  all  the  probabili- 
ties of  his  gain  or  lofs.  That  to  diflblve  aU  tlie  aflbcia- 
tions  which  are  the  fource  of  partial  attachments  of 
kindred,  affeftion,  and  private  friendfhip,  would  tend  to 
promote  the  public  happinefs,  we  cannot  polfibly  believe. 
And  we  think,  that  the  experience  of  the  prefent  event- 
ful day  abundantly  confirms  Mr  Hume's  opinion,  that 
far  from  endeavouring  to  extirpate  the  people's  prejudi- 
ces in.  favour  ©f  birth  and  family,. we  ftiould  cherilh  fuch' 
fentiments,  as  being  abfolutely  requifite  to  preierve  a  due 
fubordination  in  fociety.  That  men  would  be  better 
Chriftians  if  they  were  to  receive  no  religious  inftruttion 
till  they  (hould  be  able  by  their  awn  reaibn  ta  judge  of 
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Its  truth,  dnily  obfervatlon  does  not  warrant  us  to  con- 
clyde  ;  for  vye  fee  thofc  who  have  feldom  heard  of  God 
whea  children,  "  live  without  him  in  the  world"  when 
they  are  men. 

Pernicious  prejudices  we  have  traced  to  their  fource 


and  mdecd  W  give  them  their  nature  and  their  ^pccm!  T'rcjydlee. 
powers  ;  perhaps  it  may  be  vfry  hard  to  convince  thefe  — — 
perfon's  by  arguments,  and  conftrain  them  to  yield  up 
thofe  fancies.    Well  then,  let  the  one  believe  hi?  wni» 
•oerfal  [ou/,  and  the  other  go  on  with  his  notion  of fub. 


clfewhere,  and  fhown  how  they  may  be  beft  prevented  Jl  mtial forms,  and  at  the  lame  time  teach  them  how  by 
:ducation  of  children,  (See    certain  original  laws  of  motion,  and  the  various  fixes,. 


ft 
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by  proper  attention  in  the  ed 

Metaphysics,  n  98}.  We  {hall  only  add  here,  that 
the  earlier  fuch  attention  is  paid,  the  more  efFetlual  it 
will  be  found  \  and  that  it  is  much  eafier  to  keep  pre- 
judices out  of  the  mind  than  to  remove  them  after 
they  have  bsen  admitted.  This  however  muft  be  fome- 
times  attempted  ;  and  where  prejudices  are  ftrong,  fe- 
veral  methods  have  been  recommended  for  rendering  thq 
attempt  fuccefsful.  The  following  are  taken  moftly  from 
Dr  Wattfi's  improvement  of  the  mind. 

I .  Never  attack  the  prejudice  diredly^  but  lead  the  per- 
fon  who  is  under  its  influence  ftep  by  ftep  to  the  truth, 
Perhaps  your  neighbour  is  under  the  influence  of y«/f- 
Jl'itlon  and  bigotry  in  the  JimpHcity  of  his  foul ;  you  muil 
not  immediately  run  upon  him  with  viplence,  and  (how 
Jiim  the  abfurdity  or  folly  of  his  own  opinions,  though 
you  might  be  able  to  fet  them  in  a  glaring  light ;  but 
you  muil  rather  begin  at  a  diftance,  and  eilablifli  his 
affent  to  fome  familiar  and  eafy  propofitions,  which 
have  a  tendency  to  refute  his  miftakes,  and  to  confirm 
the  truth ;  and  then  fjlently  obfen'e  what  impreflion 
this  makes  upon  him,  and  proceed  by  flow  degrees  as 
he  is  able  to  bear,  and  you  muft  carry  on  the  work  per- 
haps at  diftant  feafons  of  converfation.  The  tender 
or  difeafed  eye  ran^ot  bear  a  deluge  of  light  at  once. 

Overhaftinefs  and  vehemence  in  arguing  is  oftentimes 
tlie  effect  of  pride  ;  it  blunts  the  poignancy  of  the  ar- 
gument, breaks  its  foi-ce,  and  diiappoints  the  end.  If 
you  were  to  convince  a  perfon  of  the  falfchood  of  the 


(hapes,  and  fituations  of  the  parts  of  matter,  allow, 
ing  a  continued  divine  concoAirfe  in  and  with  all,  the 
feveral  appearances  in  nature  may  be  folved,  and  the 
variety  of  effects  produced,  according  to  the  corpufcu* 
lar  philofophy,  improved  by  Defcartes,  Mr  Boyle ^  and  Sir 
Ifaac  Mkvion  ;  and  when  they  have  attained  a  degree 
of  flciU  in  this  fcience,  they  will  fee  thefe  airy  notion* 
of  theirs,  thefe  imaginaiy  powers,  to  be  fo  ufelefs  and 
unneccSary,  that  they  will  drop  them  of  their  own  ac- 
coixi.  'I  he  Peripatetic  forms  will  vanlfh  from  the  mind 
like  a  dream,  and  the  Platonic  foul  ff  the  world  will  tx» 
pire. 

We  may  give  another  infliance  of  the  fame  practice, 
where  there  is  a  prejudicate  fondnefs  of  particular  words 
andphrafes.  Svippofe  a  man  is  educated  in  an  unhappyform 
of  fpeech,  whereby  he  explains-  fome  <ireat  doBr  ne  of  the 
gofpely  and  by  the  means  of  this  phrafe  he  has  imbibed 
a  very  falfe  idea  of  tliat  do^tnne  ;  yet  he  is  fo  bigot- 
ted  to  his  fonn  of  words,  that  he  intagines  if  thofe 
words  are  omitted  the  form  is  lofl:.  Now,  if  we  can- 
not poflibly  perfuade  him  to  part  with  his  improper 
terms,  we  will  indulge  them  a  little,  and  try  to  explairj 
them  in  a  fcriptural  fcnfe,  rather  than  let  him  go  on  ia 
his  miftaken  ideas.  A  perfon  who  has  been  bred  a  Pa- 
pijl,  knows  but  little  of  religion,  yet  he  refolves  never 
to  part  from  the  Roman  C  athr  lie  faith  ^  and  is  obfl;inately 
bent  againft  a  change.  Now  it  cannot  be  unlawful  to 
teach  fuch  an  one  the  true  Chriftian,  i.  e,  the  Prote- 


doarine  of  tranlubjiantiat  on,  and  you  take  up  the  con-  Jl^^rit  religion^  out  of  the  Epjllt  to  the  Romnns^  and  (howr 


fecrated  bread  before  him  and  fay,  "  You  may  fee,  and 
tafte,  and  feel,  ihis  is  nothing  but  bread ;  therefore  whilft 
you  afl'ert  that  God  commands  you  to  believe  it  is  not 
ireadf  you  raoft  wickedly  accufe  God  of  commanding 
you  to  tell  a  lie."  This  fort  of  language  would  only 
raife  the  indignation  of  the  perfon  againit  you,  infl.ead 
of  making  any  impreflions  upon  him.  He  will  not  fo 
much  as  think  at  all  on  the  argument  you  have  brought, 
but  he  rages  at  you  as  a  profane  iv  etch,  fetting  up 
your  own  fenfe  and  reafon  above  facred  authority  ;  fo 
that  though  what  you  affii-m  is  a  truth  of  great  evi- 
dence, yet  you  lofe  the  benefit  of  your  whole  argu- 
ment by  an  ill  management,  and  the  unreafonable  ufe 
of  it. 

2.  Where  the  prejudices  of  mankind  cannot  be  con- 
quered at  once,  but  will  rife  up  in  arms  againft  the 
evidence  of  truth,  there  we  muft  make  fome  allow- 
ances, and  yield  to  them  for  the  prefent,  as  far  as 
we  can  fafely  do  it  without  real  injuiy  to  truth  ;  and 
if  we  would  have  any  fuccefs  in  our  endeavours  to 
convince  the  world,  we  muft  praftife  this  complaifance 
for  the  beneflt  of  mankind.  Take  a  ftudent  who  has 
deeply  imbibed  the  principles  of  the  Per^p.^tetirsy  and 
imagines  certain  immaterial  beings,  called  'ujlantin/ /arms, 
to  inhabit  every  heib,  flower,  mineral,  metal,  fire,  wa- 
ter, &c.  and  to  be  the  fpring  of  all  its  properties  and 
operations  ;  or  take  a  Platonift,  who  believes  an  an  ma 
tnundi,  *'  an  univerfal  foul  of  the  world,"  to  pervade  all 
kodies,  to  a£b  in  aad  by  them  according  to  their  nature. 


him  that  the  fame  dodlrine  is  contained  in  the  Catholic 
Epifihs  of  St  Peter,  James,  und  "Jude  .  and  thus  let  him 
live  and  die  a  good  Chriftian  in  the  belief  of  the  reli* 
gion  taught  him  out  of  the  New  Teftament,  while  he 
imagines  he  is  a  R  imnn  Caihohc  ftill,  becaufe  lie  finds 
the  doftrine  he  is  taught  in  the  athuhc  Epiftles  and. 
in  that  to  the  R'jmans  Sometimes  we  may  make  ufe 
of  the  very  prejudices  under  which  a  perfon  labours, 
in  order  to  convince  him  of  fome  particular  truth,  and 
argue  with  him  upon  his  own  profefled  principles  as^ 
though  they  were  true.  Suppofe  a  few  lies  fick  of  a  fe- 
ver, and  is  forbid  flem  by  his  phyfician  ;  but  hearing', 
that  rabbits  were  provided  for  the  dinner  of  the  family, 
defired  earneftly  to  eat  of  them  ;  and  luppofe  he  became 
impatient,  becaufe  his  phyfician  did  not  permit  him,  and 
he  infifted  upon  it  that  it  could  do  him  no  hurt — furely 
rather  than  let  him  perfift  in  that  fancy  and  that  dcflre,  to 
the  danger  of  his  life,  we  might  tell  him  that  thefe  animal» 
were  itrangled,  a  fort  of  food  foi  bidden  by  the  Jevviflilaw, 
though  we  ourf elves  might  believe  that  law  to  be  aboliflied. 

Where  we  find  any  perfon  obftlnately  perfifting  in  a 
miftake  in  oppofition  to  all  reafon,  efpecially  if  the 
miftake  be  very  injurious  or  pernicious,  and  we  know 
this  perfon  will  hearken  to  the  fentiment  or  authority 
of  lome  favourite  name;  it  is  needful  fometimes  to  urge 
the  oj  mon  una  auth  .r  t%  of  that  favourite  perion,fince  that 
is  likely  to  be  regarded  much  more  than  reujot..  \'e 
are  almoft  afliamed  indeed  to  fpeak  of  ufing  any  mflunicet 
of  authority  in  reafoning  or  argument  \  but  in  lome 
4  c^ea 
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creatures,  ftiould  perfuaded  to  judge  and  ad  right, 
by  a  veneration  for  the  fenfe  of  others,  than  to  be 
iett  to  wander  in  pernicious  errors,  and  continue  deaf 
to  all  argument,  and  blind  to  all  evidence*  They  arc 
but  children  of  a  larger  fize ;  and  fince  they  perfift  all 
their  lives  in  their  minority,  and  rejed  all  true  reafoa- 
ing,  furely  we  may  try  to  perfuade  them  to  pradife 
what  is  for  their  own  interell  by  fuch  childifli  reafons 
as  they  will  hearken  to.  We  may  overawe  them  from 
purfuing  their  own  ruin  by  the  terrors  of  a  fblewin  ika- 
dow,  or  allure  them  by  a  fagar  plum  to  their  own  happi- 
nefs.  But  after  all,  we  muft  <^nclude,  that  wherefo- 
ever  it  can  be  done,  it  is  beft  to  remove  and  root  out 
thofe  prejudices  which  obftrud  the  entrance  of  truth  in- 
to the  mind,  rather  than  to  palliate,  humour,  or  ia- 
dulge  them  ;  and  fometimes  this  muft  necelfarily  be 
done,  before  you  can  make  a  perfon  part  with  forae  be- 
loved error,  and  lead  him  into  better  fentiments. 

Oii  the  whole,  v/e  would  recommend  mar€  mutual 
c  forbearance  and  lefs  acrimony  than  is<;ammonly  found 
among  writers  qu  difputed  fubjeds,  as  the  only  means 
by  whicli  our  differences  ia  religion,  politics,  and  fcience, 
ever  can  be  healed,  and  truth  certainly  difcovered.  If 
men  -were  lefs  violent  in  defending  their  particular 
opinions,  they  would  always  gain  a  more  patient  hear- 
ing, they  would  be  lefs  fufpeded  of,  and  lefs  liable  to, 
prejudice',  and  of  .courfe  more  apt  either  to  convince 
or  to  be  -convinced.  I'hey  would  likewife  by  fo  doing 
fhow,  in  the  moft  unequivocal  manner,  their  attention 
to  found  phiiofophy,  and  above  all  to  genuine  Clm- 
ftianity;  which,  though  it  is  far  from  encouraging  fcep- 
ticlfm,  or  a  temporizing  fpirit,  recommends,  in  the 
ftrongeft  terms,  among  all  its  profeffors,  umverfai  cha- 
rity and  mutual forbearance.  See  Probability,  Truth, 

and  SUPERSTITIOK. 

PRELAl'E,  an  ecclefiafti'c  raifed  to  fome  eminent 
and  fuperior  dignity  in  the  church  ;  as  bilhops,  archbi- 
lliops,  patriarchs,  &-c. 

PRE:LIMINARY,  in  general,  denotes  fomething 
to  be  examined  and  determined  before  an  affair  can  be 
treated  of  to  the  purpofe. 

PRELUDE,  in  mufic,  is  ufually  a  llourifh  or  irre- 
gular, air,  which  a  mufician  plays  off-hand,  to  try  if  his 
inftrument  be  in  tune,  and  fo  lead  him  into  the  piece 
to  be  played. 

PREMISSES,  in  logic,  an  apnf-llation  given  to  the 
twd  firft  propofitions  of  a  fyllogiiin.    See  Logic. 
Prkmisses,  in  law,  properly  ligniftes  the  land,  &c. 

mentioned  in  the  beginning  of  a  deed.    _  „ 

PREMIUM,  or  Pr^.m^um,  properly  fignifies  a  re-   JMarcag,  Sec. 
i-ard  or  recompenfe  :  but  it  is  chi-jfly  ufed  in  a  mer-       PRENOTION,  P 


recompe 

cantile  fenfe  for  the  fura  of  money  given  to  an  infiirer, 
whether  of  (hips,  houfes,  lives,  &c.    See  Insurance. 

PREMNA,  in  botany  ;  a  genus  of  the  angiofper- 
mia  order,  belonging  to  the  didynamia  clafs  of  plants. 
The  calyx  is  bilobed  ;  the  corolla  quadrifid  ;  the  berry 
quadrilocular  ;  the  feeds  folitary. 

PREMONSTRANTES,  or  Pr«  MOMSTRATEN- 
SEs,  a  religious  order  of  regular  canons  inftituted  in 
1 120,  by  S.  Norbert;  and  theiice  alfo  called  Norber- 
tines. 

The  firft  monaftery  of  tbis  order  was  built  -by  Ner- 
bert  in  the  Ifle  of  France,  three  leagues  to  the  weft  of 
Laon  i  which  he  called  FramonJirCi  Frxmonjlratumt  and 


occafion  of  that  name,  the  writers  of  that  order  are  di 
vided.    At  firft  the  religious  of  this  order  were  fo  very  „. 
poor,^  that  they  had  only  a  fingle  afs,  which  ferved  to  ' 
carry  the  wood  they  cut  down  every  morning,  and  fent 
to  Laon  in  order  to  purchafe  bread.   But  they  foon  re- 
ceived fo  many  donations,  and  built  fo  many  monafte- 
ries,  that  in  30  years  after  the  foundation  of  the  order, 
they  had  above  i :  o  abbeys  in  France  and  Germany 
and  in  procefs  of  time  the  orde^  fo  increafed,  that  it  had 
monafteries  in  all  parts  of  Chriftendom,  amounting  to 
rooo  abbeys,  300  provoftfiiips,  a  vaft  number  of  prio- 
ries, and  500  nunneries.    But  they  are  now  greatly  di- 
miniftied.    The  rule  they  followed  was  that  of  St  Au- 
guftine,  with  fome  flight  alterations,  and  an  addition  of 
certain  fevere  laws,  whofe  authority^did  not  long  furvive 
their  founder. 

The  order  was  approved  by  Honorius  IL  in  1126, 
and  again  by  feveral  fucceeding  popes.  At  firft  the 
abftinence  from  flefh  was  rigidly  obferved.  In  1 245 
Innocent  IV.  complained  of  its  being  negleded  to  » 
general  chapter.  In  1288,  their  general,  William,  pro- 
cured leave  of  pope  Nicholas  IV.  for  thofe  of  the  order 
to  eat  fleih  on  journeys.  In  1460,  Pius  II.  granted 
them  a  general  permiffion  to  eat  meat,  excepting  from 
Septuagefima  to  Eafter.  The  drefs  of  the  religious  of 
this  order  is  white,  with  a  fcapulary  before  the  "caffock. 
Out  of  doors  they  wear  a  white  cloak  and  white  hat  ; 
within,  a  little  camail ;  and  at  church,  a  furph'ce,  &c. 

In  tlie  firft  monafteries  built  by  Norbert,  there  was 
one  for  men  and  another  for  women,  oniy  feparated  by 
a  wall.  In  1137,  by  a  decree  of  a  general  chapter, 
this  pradice  was  prohibited,  and  the  women  removed 
out  of  thofe  already  built,  to  a  greater  diftance  from 
tliofe  of  the  men* 

The  Praemonftratenfes,  or  monks  of  Premontre,  vul- 
garly called  luhite  canons,  came  firft  into  England,  A.  D. 
1 146.  Their  firft  monaftery,  called  New-houfe,  was 
ereded  in  Lincolnfhire,  by  Peter  de  Saulia,  and  dedi- 
cated to  St  Martial.  In  the  reign  of  Edward  I.  this 
order  had  27  monafteries  in  England. 

PRE^^ANTHES,  in  botany;  A  genus  of  the 
polygamia  sequalis  order,  belonging  to  the  fyngenefia 
clafs  of  plants  ;  and  in  the  natural  method  ranking  un- 
der the  49th  order,  Compnfitx,  The  receptacle  is  na- 
ked ;  the  calyx  calyculated  ;  the  pappus  is  limple,  and 
almoft  feffile  ;  the  florets  are  placed  in  a  fingle  feriee. 

PRENOMEN,  Pr/enomen,  among  the  ancient  Ro- 
mans, a  name  prelixed  to  their  family  name,  and  an- 
fvyering  to  our  Chnllian  name:  fuch  are  Caius,  Lucius, 

R^NOTio,  or  Prtect)gnitio,  is  a 
notice  or  piece  of  knowledge  preceding  fome  other  in 
refped  of  time.  Such  is  the  knowledge  of  the  antece- 
dent, which  muft  precede  that  of  the  conclufion.  It  is 
ufed  by  Lord  Bacon  for  breaking  of  an  endlefs  fearch, 
which  he  obferves  to  be  one  of  the  priiK:ipal  parts  of 
the  art  of  memory.  For  when  one  endeavours  to  c;ill 
any  thing  to  mind,  without  fome  previous  notion  or 
perception  of  what  is  fought  for,  the  mind  exerts  itfelf 
and  ftrives  in  an  endlefs  manner :  but  if  it  hath  any 
fhort  notion  before-hand,  the  infinity  of  the  fearch  i« 
prefently  cut  off,  and  the  mind  hunts  nearer  home,  as 
in  an  inclofure.  _  Thus  verfe  is  eafter  remembered  than 
profe ;  bccaufe  if  we  ftick  at  any  word  in  a  verfe,  we 

have 
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tiave  a  previous  notion  that  it  is  (uch  a  word  as  muft 
ftand  In  a  verfe.  Henc<*  alfo,  order  is  a  manifeft  help 
to  memory ;  for  here  is  a  previous  notion,  that  the 
thing  fought  for  muft  be  agreeable  to  order.  Bacon's 
Works  Air.  vol.  i.  p.  I  36.  and  vol.  ii.  p.  473. 

PREPARATION,  in  a  general  fesfe,  the  aft  of 
difpofing  things  in  fuch  a  manner  as  to  render  any  fore- 
fecu  event  more  advantageous  or  lefs  hurtful  according 
to  its  nature. 

Preparatiom  of  Difonancesy  In  mufic,  is  their  dif- 
pofition  in  h{irmony  in  fuch  a  manner,  that,  by  fome- 
t\i\n<y  conojenial  in  what  precedes,  they  may  be  ren- 
dered lefs  harfh  to  the  ear  than  they  would  be  without 
tliat  precaution :  according  to  this  definition,  every 
difcord  ought  to  be  prepared.  But  wlien,  in  order  to 
prepare  a  diffonance,  it  is  exacted  that  the  found  which 
forms  it  fhould  before  have  formed  a  confonance,  then 
there  is  fundamentally  but  one  fmgle  diffonance  which 
is  prepared,  viz.  the  feventh.  Nor  is  even  this  prepa-- 
n.tion  neceflary  iiv  the  chord  which  contains  the  fen- 
fible  note,  becaufe  then  die  diffonance  being  charadle- 
riftical,  both  in  its  chord  and  in  its  mode,  the  ear  has 
fr.flficient  reafon.  to  expeffc  it  :  it  accordingly  does  ex- 
peel  it,  and  recognife  it ;  nor  is  either  deceived  with  re- 
fpe6t  to  its  chord  nor  its  natural  progrefs.  But  when 
the  feventh  is  heard  upon  a  fundamental  found  wh.ich 
»s  not  effential  to  the  mode,  it  ought  then  to  be  prepa- 
red, in  order  to  prevent  cdl  ambiguity  ;  to  prevent  the 
car,  vvhilft  Hftening  to  this  note,  from  lofmg  its  train  : 
and  as  this  chord  of  the  feventh  may  be  inverted  and 
combined  in  feveral  different  manners,  from  this  arife 
likevvife  a  number  of  diflcrent  ways  by  which  it  may 
feem  to  be  prepared,  which,  in  the  main,  always  iffue 
liowever  In  the  fame  thing. 

In  making  ufe  of  diffonances,  three  things  are  to  be 
confidered  ;  viz.  the  chord  which  precedes  the  diffo- 
nance, that  in  which  it  is  found,  and  that  which  is  im- 
mediately fubfequent  to  it.  Preparation  only  refpefts 
the  two  firfl ;  for  the  third,  fee  Resolution. 

When  we  would  regularly  prepare  a  difcord  in  or- 
der to  arrive  at  its  chord,  we  muft  choofe  fuch  a  ca- 
reer of  the  fundamental  bafs,  that  the  found  which 
forms  the  diffonance  may  be  a  protraftion  into  the 
perfeft  time  of  the  fame  note  which  formed  a  confo- 
ttance  formerly  ftruck  in  the  imperfeft  in  the  preeeding 
chord;  this- is  what  we  call  Jmcopaticn.    See  SfNCO*- 

»ATION. 

From  this  preparation  two  advantages  refult ;  vi^. 
i.  That  there  is  neceffarily  an  harmonical  eonneftion 
between  the  two  chords,  fmee  that  connection  is  form- 
ed by  the  diffonance  itfelf ;  and,  2.  That  this  difTo- 
nance,  as  it  is  nothing  elfe  but  the  continuation  of  the 
fame  found  which  had  formed  a  coHfonaace,  becomes 
much  lefs  harfh  to  the  ear  than  it  would  have  been 
with  any  found  recently  ftruck.  Now  this  is  all  that 
we  expefl  to  gain  by  preparation.     See  Cabencb, 

JDlSCORD,.  and  HARM©Ny.. 

By  what  has  been  juft  fald,  it  will  appear  that  there 
is  no  other  part  peculiarly  deftined  for  preparing  the 
diffonance,  except  that  in  which  it  is  heard ;  fo  that  if 
the  trebk  ftiall  exhibit  a  diffonance,  that  muft  be  fin- 
copated  ;  but  if  the  diffonance  is  in  the  bafs,  the  bafs 
muft  be  fmcopated.  Though  there  is  nothing  here 
fcut  what  is  quite  fimple,  yet  have  mailers  of  mufic  mi- 
ierably  embroiled  the  whole  matter. 
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Some  diffonances  may  be  found  which  are  never'prc-  Prepaca* 
pared  :  fuch  is  the  fixth  fuperadded  :  fome  which  are 
very  unfrequently  prepared  ;  fuch  Is  the  diminifhed  fe-  ' 
venth. 

Preparations,  in  pharmacy,  the  medicines  when 
mixed  together  in  fuch  a  manner  as  to  be  fit  for  the 
ufe  of  the  patient.    See  Pharmacy,  Part  II. 

Preparations,  in  anatomy,  the  parts  of  animal  y 
bodies  prepared  ar/d  preferved  for  anatomical  ufes. 

The  manner  of  preferring  anatomical  preparations, 
is  either  by  drying  them  thoroughly  in  the  air,  or 
p'Utting  them  into  a  proper  liquor. 

In  dr)i-ing  parts  which  are  thick,  when-  the  weather 
is  warm,  care  muft  be  taken  to  prevent  putrefaction, 
fly-blow3,  infefts,  &c.  This  is  eafily  done  by  the  ufe  y£^^*p  |^ 
of  a  felution  of  corrofive  fublimate  in  fpirit  of  wine, 
in  the  proportion  of  two  drams  of  fublimate  to  a 
pound  of  fpirit:  the  part  fliould  be  moiilened  with 
this  liquor  as  it  dries,  and  by  this  method  the  body  of 
a  child  may  be  kept  fafe  even  in  fummer.  Dried  pre- 
parations are  jrpt  to  crack  and  moulder  away  in  keep- 
ing ;  to  prevent  this,  their  furface  fhould  be  covered 
wirii  a  thick,  varnifh,,  repeated  as  often  as  occafion  re- 
quires. 

Though  feveral  parts  prepared  dry  are  ufeful,  yet 
others  muft  be  fo  managed  as  to  be  always  flexible, 
and  nearer  a  natural  ftate.  The  difficulty  has  been  to 
find  a  proper  liquor  for  this  purpofe.  Dr  Monro  fays, 
the  belt  he  knows  is  a  well  redlilied  colburlefs  fpirit  of 
wine,  to  which  is  added'  a  fmalf  quantity  of  the  fpirit 
of  vitriol  or  nitre.  "Wlien  thefe  are  properly  mixed,. 
they  neither  change  their  colour  nor  the  conhlfence  of 
the  parts,  except  where  there  are  ferous  or  mucous^ 
liquors  contained  in  them..  The  brain,  even  of  ar- 
young  child,  in  this  mixture  grows  fo  firm  as  to  adnut 
cf  gentle  handling,  as  do  alio  the  vitreous  and  cry- 
Italline  humours  of  the  eye.  The  liquor  of  the  feba- 
ceous  glands  and  the  femen  are  eoagufated  by  this 
fpirituous  mixture  ;  and  it  heightens  the  red  colour  of 
the  injeSion  of  the  blood-veffels,  fo  that  after  the  part 
has  been  ia  it  a  little  time,  feveraf  veffels  appear  which 
were  befor  inviiible.  If  you  will  compare  thefe  effefls 
with  what  Ruyfch  has  faid  of  his  balfam,  you  will  find 
the  lifjuor  above-me»tioned  to  come  very  near  to  it. 

The  proportion  of  thie  two  fpirits  muft  be  changed 
according  to  the  part  prepared-..  For  the  brain  and 
humours  of  the  eye,  you  muft  put  two  drams  of  fpirit 
of  nitre  t?o  one  pound  of  fpirit  of  wine.  In  preferving 
other  parts  which  are  harder,  30  or  40  drops  of  the 
acid  wilt  be  fufiicient ;  a  larger  quantity  will  make 
bones  flexible,  and  even  dlffolve  them.  The  part  thus- 
preferved  fhould'  be  always  kept  covered  with  the-- 
liquor  :  therefore  great  care  fhould  be  taken  to  flop 
the  mouth  of  the  glafs  with  a  waxed  cork  and  a  blad- 
der tied  over  it,  to  prevent  the  evaporation  of  the 
fpirit ;  fOmc  of  which,  notwithltanding  all  this  care,, 
will  fly  off ;  therefore  frefh  muft  be  added  as  there  is 
occafion.  When  the  fpirits  change  to  a  dark  tinfture, 
whieh  will  fometimea  happen,  they  fhould  be  poiu-ed 
off,  and  frefh  put  in  their  room but  with  fomewhat- 
lefs  acid  than  at  firfti 

The  glaffes  which  cont^h  the  preparations  fhould 
be  of  the  fineft  fort,  and  pretty  thick;  for  through 
fuch  the  parts  may  be  feen  very  diftindlly,  and  of  a 
true  colour,  ar.d  the  objed  will  be  fo  magnified  as- tt> 
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p/epenftd  ^iq^j  veiTcI*  in  tlie  glafs  which  out  of  it  were  not  to  be  ^rumftsmcc 


preroga- 
tive. 


fecn. 

As  the  glafs  when  filled  with  the  liquor  has  a  cer- 
tair»  focus,  it  is  ncceflary  to  keep  the  preparation  at  a 
proper  diftance  from  the  fides  of  it*  which  is  eafily 
done  by  little  flicks  fuitably  placed,  or  by  fufpending 
It  by  a  thread  in  a  proper  fituation.  The  operator 
fhould  be  cautious  of  putting  his  fingers  in  this  liquor 
oftener  than  is  abfolutely  neceffary  ;  becaufe  it  brings 
on  a  numbnefs  on  the  fkin,  which  makes  the  fingers  unfit 
for  any  nice  operation.  The  befl  remedy  for  this  is  to 
wafh  them  in  water  mixed  with  a  few  drops  of  oil  of 
tartar  per  deliquium. 

Dr  Chrift.  Jac.  Trew  prefers  the  rectified  fpirit  of 
grain  for  preferving  anatomical  preparations  to  fpirit  of 
wine,  or  to  compofitions  of  alcohol,  atnber,  camphori 
&c.  becaufe  thefe  foon  change  into  a  brown  colour, 
wheitas  the  fpirit  from  malt  preferves  its  limpid  ap- 
pearance. When  any  part  is  to  be  preferved  wet, 
waOi  it  with  water  till  it  is  no  moVe  tinftured.  The 
water  is  next  to  be  waflied  away  with  fpirita,  and  then 
tlie  preparation  is  to  be  put  among  fpirlts  in  a  glafs, 
the  mouth  of  which  is  to  be  clofely  covered  with  a 
glafs  head,  over  which  a  wet  bladder  and  leaf-tin  are 
to  be  tied.  Com.  Lit.  Norlmb,  \  ni .  ferneji .  \.  fpecim.  9. 
See  alfo  Pole's  Anatomical  InfiruSor^  and  American 
TrnnftiMions,  vol  ii.  p.  -566. 

PREPENSED,  in  kw,  denotes  fore-thought.  In 
which  fenfe  we  fay  prepenfed  malice^  &c.  If,  when  a 
maiv  is  flain  upon  a  fudden  quarrel,  there  were  malice 
prepenfed  formerly  between  them,  it  makes  it  mur- 
der ;  and,  as  it  is  called  in  fome  ftatutes,  prepenfed  mur- 
ther. 

PREPOSITION,  in  grammar,  one  of  the  parts  of 
fpeech,  being  an  indeclinable  particle  which  yet  ferves 
to  govern  the  nouns  that  follow  it ;  fuch  as  per^  pro, 
propter  ;  and  through,  for,  with,  &c. 

F.  Buffier  allows  it  to  be  only  a  modificatlve  of  a 
part  of  fpeech,  ferying  to  circumflantiate  a  noun. 

PREPUCE,  in  anatomy,  the  foreflcln  ,  being  a  pro- 
longation of  the  cutis  of  the  penis,  covering  the  gfans. 
See  Anatomy,  n"  107. 

PREROGATIVE,  an  exclufive  ©r  peculiar  privi- 
lege. 

Royal  pKEROGATifs,  that  fpeclal  pre-eminence  which 
the  king  hath  over  and  above  all  other  perfons,  and 
out  of  the  ordinary  courfie  of  the  common  law,  in 
right  of  his  regal  dignity.  It  fignifies  In  its  etymolo- 
gy (from  prif  and  foniething  that  is  required  or 
demanded  before,  or  In  preference  to,  all  others.  And 
hence  It  follows,  that' It  mull  be  in  Its  nature  fingular 
and  eccentrical ;  that  it  can  only  be  applied  to  thofe 
rights  and  capacities  which  the  king  enjoys  alone  In 
contradiftinftion  to  others,  and  not  to  thofe  which  he 
enjoys  in  common  with  any  of  his  fubjefts  :  for  if  once 
any  one  prerogative  of  the  crown  could  be  held  in  com- 
mon with  the  fubjeft,  it  would  ceafe  to  be  prerogative 
any  longer.  And  therefore  Finch  lays  it  down  as  a 
Tuaxim,  that  the  prerogative  is  that  law  in  cafe  of  the 
king,  which  is  law  in  no  cafe  of  the  fubjeft. 

Prerogatives  are  either  direS  or  inciaentaL  The  dt- 
■red  are  fuch  pofitive  fubllantial  parts  of  the  royal  cha- 
rafter  and  authority,  as  are  rooted  in,  and  fpiing 
from,  the  king's  political  perfon,  confidered  merely 
by  itfelf,  without  reference  to  any  other  e.\tnnfic  cif- 
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as,  the  right  of  fending  ambaffa<lor«,  of  Pre- 

creating  p^ers,  and  of  makftig  war  or  peace.  But 
fuch  prerogatives  as  are  incidental  bear  always  a  rela- 
tlon  to  fomethlng  elfe,  diftinft  from  the  king's  per- 
fon ;  and  are  indeed  only  exceptions,  in  favour  of  the 
crown,  to  thofe  general  rules  that  we  eftabliflied  for 
the  reft  of  the  community :  fuch  as,  that  no  cdfts  lhaU 
be  recovered  againft  the  king  ;  that  the  king  can  ne- 
ver be  a  joint  tenant  ;  and  that  his  debt  fliall  be  pre- 
ferred bef®re  a  debt  to  any  of  his  fubjefts. 

Thefe  fubftantive  or  direft  prerogatives  may  again 
be  divided  into  three  kinds  :  being  fuch  as  regard, 
firft,  the  king's  royal  charader  or  dignity  ;  fecondly, 
his  royal  authority  or  power  ;  and,  laftly,  his  royal  /n- 
come,  Thefe  are  neceffary,  to  fecure  reverence  to  hia 
perfon,  obedience  to  his  commands,  and  an  affluent 
fupply  for  the  ordinary  expences  of  government ;  with- 
out all  of  which  it  is  impoffible  to  maintain  the  exc- 
tive  power  In  due  independence  and  vigour.  Yet,  i» 
every  branch  of  this  large  and  extenfive  dominion,  our 
free  conllitutlon  has  interpofed  fuch  feafonable  checks 
and  reftrlAIons,  as  may  curb  It  from  trampling  on  thofe 
liberties  which  It  was  meant  to  fecure  and  eftablifh. 
The  enormous  weight  of  prerogative,  if  left  to  itfelf, 
(as  in  arbitrary  governments  It  is),  fpreads  havock  and 
deftruttlon  among  all  the  inferior  movements  :  but,  when 
balanced  and  bridled  (as  with  us)  by  its  proper  coun' 
terpolfe,  timely  and  judicioufly  applied,  its  operations 
are  then  equable  and  regular  ;  it  Invigorates  the  whole 
machine,  and  enables  every  part  to  anfwer  the  end  of 
its  conftruition. 

I.  Of  the  royal  dignity.  Under  every  monarchical 
eftablifhment,  it  Is  neceffary  to  difllnguifh  the  prince 
from  his  fubjeits,  not  only  by  the  outward  pomp  and 
decorations  of  majelly,  but  alfo  by  afcribing  to  him 
certain  qualities  as  inherent  in  his  royal  capacity,  di- 
ftinft  from,  and  fuperior  to,  thofe  of  any  other  indivi- 
dual in  the  nation.  For  though  a  philofophical  mind 
wIU  (fays  Sir  William  Blackflone)  conftder  the  royal 
perfon  merely  as  one  man  appointed  by  mutual  confenfe 
to  prcflde  over  many  others,  and  will  pay  him  that  re- 
verence and  duty  which  the  principles  of  fociety  de- 
mand ;  yet  the  mafs  of  mankind  will  be  apt  to  grow  ii> 
folent  and  refraftory.  If  taught  to  confider  their  prince 
as  a  man  of  no  greater  perfe^ion  than  themfelves.  —The 
law  therefore  afcribes  to  the  king,  in  his  high  politi- 
cal charafter,  not  only  large  powers  and  emoluments, 
which  form  his  prerogative  and  revenue,  but  likewife 
certain  attributes  of  a  great  and  tranfcendent  nature  ; 
by  which  the  people  are  led  to  confider  him  in  the  light 
of  a  fuperiov  being,  and  to  pay  him  that  awful  refpecSt 
which  may  enable  him  with  greater  eafe  to  carry  on  the 
bufinefs  of  government.  This  Is  what  we  underftand 
by  the  royal  dignity ;  the  feveral  branches  of  which  we 
fhall  now  proceed  to  enumerate. 

I.  And,  firft,  the  law  afcribes  to  the  king-the  at- 
tribute of  fovereignty,  or  pre-cminency.  See  Sove- 
reignty. 

2.  *'  The  law  aHb  (according  to  Sir  WiUiann 
Blackftone)  afcribes  to  the  king,  in  his  political  ca- 
pacity, abfolute  perfetlion,  '  The  king  can  do  no 
wrong.'  Which  ancient  and  fundamental  maxim  (fays 
he)  is  not  to  be  \inderftood  as  if  every  thing  tranf- 
afted  by  the  government  was  af  courfe  juil  and  law- 
ful i  but  means  only  tw©  things.    Firft,  tUat  whatever 
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•  13  exceptionable  in  the  conduft  of  public  affairs,  is 
not  to  be  imputed  to  the  king,  nor  is  he  anfwerable 
for  it  perfonally  to  his  people  :  for  this  doftrine  would 
totally  deftroy  that  conftitutional  independence  of  the 
crown,  which  is  necefiary  for  the  balance  of  power,  in 
our  free  and  a6live,  and  therefore  compounded,  con- 
ftitution. And,  fecondly,  it  means  that  the  preroga- 
tive of  the  cfown  extends  not  to  do  any  injuiy ;  it  is 
created  for  the  benefit  of  the  people,  and  therefore 
cannot  be  exerted  to  their  prejudice. — The  king, 
moreover^  (he  obferves),  is  not  only  incapable  of  do- 
ing  wrong,  but  even  of  thinking  wrong :  he  can  never 
mean  to  do  an  improper  thin^  :  in  him  is  no  folly  or 
Weaknefs.  And,  therefore,  if  the  crown  fhoald  be 
induced  to  grant  any  franchife  or  privilege  to  i.  fubjeft 
contrary  to  reafon,  or  in  anywife  prejudicial  to  the 
commonwealth  or  a  private  perfon,  the  law  will  not 
fuppofe  the  king  to  have  meant  either  an  unwife  or  an 
injurious  aftion,  but  declares  that  the  king  was  de- 
ceived in  his  grant ;  and  thereupon  fuch  grant  is  ren- 
d^red  void,  merely  upon  the  foundation  of  fraud  and 
deception,  either  by  or  upon  thofe  agents  whom  the 
crown  has  thought  proper  to  employ.  For  the  law 
will  not  call  an  imputation  on  that  magiftfate  whom 
it  entrufts  with  the  executive  power,  as  if  he  was  ca- 
pable of  intentionally  difregarding  his  truft  :  but  attri- 
butes to  mere  impofition  (to  which  the  moft  perfe£l 
of  fublunary  beings  muft  ftill  continue  liable)  thofe 
little  inadvertencies,  which,  if  charged  on  the  will 
of  the  prince,  might  leflen  him  in  the  eyes  of  his  fub- 
jeds." 

But  this  doftrine  has  been  expofed  as  ridiculous 
and  abfurd,  by  Lord  Abingdon,  in  his  Dediccflion  to 
the  colleSive  Body  of  the  People  of  England.  "  Let  us 
fee  (fays  he)  how  thefe  maxims  and  their  comments 
agree  with  the  conftitution,  with  nature,  with  reafon, 
with  common  fenfe,  with  experience,  with  faft,  with 
precedent,  and  with  Sir  William  Blackftone  himfelf ; 
a;nd  whether,  by  the  application  of  thefe  rules  of  evi- 
dence thereto,  it  will  not  be  found,  that  (from  the 
want  of  attention  to  that  important  line  of  diftinAion 
which  the  conftitution  has  drawn  between  ths  king  of 
England  and  the  croivn  of  England)  what  was  attri- 
buted to  the  monarchy  has  not  been  given  to  the  mo- 
narch, what  meant  for  the  kingfhip  conveyed  to  the 
hing,  what  defigned  for  the  thing  transferred  to  the 
perfon,  what  intended  for  theory  applied  to  practice ; 
and  fo  in  confequence,  that  whilft  the  premifles  (of  the 
perfeftion  of  the  monarchy)  be  true,  the  concluf:on 
(that  the  king  can  do  no  v/rong)  be  net  falfe. 

*•  And,  firft,  in  reference  to  the  conftitution  :  to  which 
if  this  matter  be  applied  (meaning  what  it  exprefles,  and 
if  it  do  not  it  is  unworthy  of  notice),  it  is  fubverfivc  of 
a  principle  in  the  conftittition,  upon  which  the  prefer- 
▼ation  of  the  conftitution  depends  ;  I  mean  the  prin- 
ciple of  reftjiance  ;  a  principle  which,  whilft  no  man  will 
now  venture  to  garnfay,  ^ir  William  Blackftone  him- 
felf admits,  *  is  juflifiable  to  the  perfon  of  the  prince, 
when  the  being  of  the  flate  is  endangered,  and  tJie 
public  voice  proclaims  fuch  refiftance  neceffary;'  and 
thus,  by  fuch  admiffion,  both  difproves  the  maxim, 
and  overfets  his  own  comment  thereupon :  for  to  fay 
that  *.  the  king  can-do  no  vsrong,'  and  that  'he  is 
incapable  even  of  thinking  wrong,'  and  then  to  admit 
that- ',  refiftance  to  his  perfon  is  juftifiable,'  arc  fuch 
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jari-ing  contradiAions  in  themfelves,  that,  until  reconci- 
led, the  neceffity  of  argument  is  fufpended. 

"  With  reipeft  then,  in  the  next  place,  to  the  agree-  '*"*V*" 
ment  of  this  maxim,  and  its  comment,  with  nature,  with 
reafon,  and  with  common  fenfe,  I  fhould  have  thought 
myfelf  fufficiently  juftified  in  appealing  to  every  man's 
own  refleftlon  for  decifion,  if  I  had  iiot  been  made 
to  underftand  that  nature,  reafon,  and  common  fenfe, 
had  had  nothing  to  do  with  either.  Sir  William  Black- 
ftone fays,  '  That  though  a  philofophical  mind  will  con- 
fider  the  royal  perfon  merely  as  one  man  appointed 
by  mutual  confent  to  prefide  over  others,  and  will 
pay  him  that  reverence  and  duty  which  the  principles 
of  fotiety  demand,  yet  the  mafs  of  mankind  will  be 
apt  to  grow  infolent  and  refraftory  if  taught  to  confi- 
der  their  prince  as  a  man  of  no  greater  perfeftion  than 
themfelves  ;  and  therefore  the  law  afcribes  to  the 
king,  in  his  high  pohtical  character,  certain  attributes 
of  a  great  and  tranfcendent  nature,  by  which  the 
people  are  led  to  confider  him  in  the  light  of  a  fu- 
perior  being,  and  to  pay  liim  that  awful  refpeft  which 
may  enable  him  with  greater  eafe  to  carry  on  the  bu- 
finefs  of  government.'  So  that,  in  order  to  govern 
with  greater  eafe'  (which  by  the  bye  is  mere  affertion 
without  any  proof),  it  is  neceffary  to  deceive  the  mafs 
of  mankind,  by  making  them  believe,  not  only  what 
a  .philofophical  mind  cannot  believe,  but  what  it  is  im- 
poffible  for  any  mind  to  believe ;  and  therefore,  in  the 
inveftigation  of  this  fub}e6t,  according  to  Sir  William, 
neither  nature,  reafon,  nor  common  fenfe,  can  have  any 

concern.  

"  It  remains  to  examine  in  how  much  this  maxim  and 
its  comment  agree  with  experience,  with  fac^;,  with  pre- 
cedent, and  with  Sir  William  Blackftone  himfelf.  And 
here  it  is  matter  of  moft  curious  fpeculation,  to  obferve 
a  maxim  laid  down,  and  which  is  intended  for  a  rule 
of  government,  not  only  without  a  fingle  cafe  in  fup- 
port  of  it,  but  with  a  ftring  of  cafes,  that  may  be  car- 
ried back  to  Egbert  the  firft  monarch  of  England,  in 
direct:  oppofition  to  the  doftrine.  Who  is  the  man, 
that,  reading  the  paft  hiftory  of  this  country,  will  (how 
us  any  king  that  has  done  no  wrong  ?  Who  is  the  read- 
er that  will  not  find,  that  all  the  wrongs  and  injuries 
which  the  free  conftitution  of  this  country  has  hitherto 
fuffered,  have  been  folely  derived  from  the  arbitrary 
raeafures  of  our  kings  ?  And  y  et  the  mafs  of  mankind 
are  to  look  upon  the  king  as  a  fuperior  being ;  and 
the  maxim,  that  '  the  king  can  do  no  wrong,'  is  to 
remain  as  an  article  of  belief.  But,  without  puflung 
tliis  inquiry  any  farther,  let  us  fee  what  encourage- 
ment Sir  WiUiara  Blackftone  himfelf  has  given  us  for 
our  credulity.  After  ilating  the  maxim,  and  prefent-' 
ing  US- with  a  raoft  lively  pifture,  '  of  our  fovereign 
lord  thus  all  perfed  and  immortal^  what  does  he  make 
this  all-perfeftion  and  immortality  in  tiie  end  to  come 
•to?  His  words  are  thefe-:  '  For  when  king  Charles's 
deluded  brother  attempted  to  f«/7aw  the  nation,'  [no 
wrong  this,  to  be  Jure),  '  he  found  it  was  beyond  his 
power :  tlie  people  both  coultL,  and  did,  refift  him ;  and 
in  confequence  of  fueh  refiftance,  obliged  iiim  to  quit 
bis  enterprife  and  his  throne  together  *." 

The  fum  of  all  is  this  :  That  the  crown  of  ^;;ngland  *  Commtio:, 
and  the  kin^  of  England  are  diftinguifhable,  and  not*°^'  *^ 
fynonymous  terms  :  that  allegiance  is  due  to  the  croivn^' 
and  through  the  crown  to  the  king :  that  the  attributes 
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Preroga.  of  the  crown  are  foverclgnty,  perfe  Aion,  and  perpetuity ; 

but  that  it  does  not  therefore  follow  that  the  king  can 

 do  no  wrong.    It  is  indeed  to  be  adrnitted,  that  m 

high  refpea  for  the  crown,  high  refpea  is  alfo  due  to 
the  wearer  of  that  crown  ;  that  is,  tcr  the  king  :  but 
the  crown  is  to  be  preferred  to  the  king,  for  the  firll 
veneration  is  due  to  the  conftitution.  It  is  hkewife  to 
be  fuppofed  that  the  king  nvlll  do  no  wrong  :  and  as,  to 
prevent  this,  a  privy  council  is  appointed  by  the  con- 
ftitution to  afTift  the  king  ,  in  the  execution  of  the  go- 
vernment ;  fo  if  any  wrong  be  done,  '  thefe  men, 
as  Montefquieu  expreffes  it,  '  may  be  examined  and 

^T^u/ if 'any  future  king  lhall  think  to  fcreen  thefe 
evil  counfeliors  from  the  juft  vengeance  of  the  people, 
by  becoming  his  onvn  mmifter  ;  and,  m  fo  doing,  Ihall 
take  for  his  fanaion  the  attribute  of  perfeaton,  fhaU  tru  t 
to  the  deception  of  his  being  a  fuperior  being,  and  cloak 
himfelf  under  the  maxim  that  the  king  can  do  no  'wrong ; 
I  fay,  in  fuch  a  cafe,  let  the  appeal  already  made  to 
the  conftitution,  to  nature,  to  reafon,  to  common  lenie, 
to  experience,  to  faa,  to  precedent,  and  to  Sir  Wil- 
liam  Blackftone  himfelf,  fuf&ce ;  and  preclude  the  ne- 
ceflity  of  any  further  remarks  from  me  (b)." 

To  proceed  now  to  other  particulars :  The  law  de- 
termines, that  in  the  king  can  be  no  negligence,  or 
laches;,  and  therefore  no  delay  will  bar  his  right. 
Nullum  tempus  occurrit  regi,  is  the  Handing  maxim  upon 
all  occafions  :  for  the  law  intends  that  the  king  is  al- 
ways  bufied  for  the  public  good,  and  therefore  has  not 
leifure  to  alfert  his  right  within  the  times  hmited  to 
fubiefts.  In  the  king  alfo  can  be  no  ftain  or  corrup 
tion  of  blood  :  for  if  the  heir  to  the  crown  were  at- 
tainted  of  treafon  or  felony,  and  afterwards  the  crown 
fhould  defcend  to  him,  this  would  purge  the  attainder 
ififo  faao.  And  therefore,  when  Heniy  VII.  who  as 
carl  of  Richmond  ftood  attainted,  came  to  the  crown, 
it  was  not  thought  neceffary  to  pafs  an  aa  of  parliament 
to  reverfe  this  attainder ;  becaufe,  as  Lord  Bacon  m 
his  hiftory  of  that  prince  informs  us,  it  was  agreed  that 
the  affumptlon  of  the  crown  had  at  once  purged  al  at- 
tainders.  Neither  can  the  king,  in  judgment  of  law, 
as  kin^,  ever  be  a  minor  or  under  age  ;  and  theretore 
his  royal  grants  and  affents  to  aas  of  parliament  are 
jrood,  though  he  has  not  In  his  natural  capacity  at- 
fained  the  legal  age  of  21.    By  a  ftatute,  indeed.  28 
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Hen.  VIII.  c.  17.  power  was  given  to  future  kings  to 

refclnd  and  revoke  all  aas  of  parham.ent  that  fliould  be   

made  while  they  were  under  the  age  of  24 :  but  this 
was  repealed  by  the  ftatute  r  Edward  VI.  c.  1 1  ,  fo  far 
as  related  to  that  prince,  and  both  ftatutes  are  declared 
to  be  determined  by  24  Geo.  II.  c.  24.  It  hath  alfo 
been  vifually  thought  prudent,  when  the  heir-apparent 
has  been  very  young,  to  appoint  a  proteaor,  guardian, 
or  regent,  for  a  limited  time  :  but  the  very  neceffity  of 
fuch  extraordinary  provifion  is  fufficient  to  demon  Urate 
the  truth  of  that  maxim  of  common  law,  that  in  the 
king  is  no  minority  ;  and  therefore  he  hath  no  legal 
guardian.    See  Regen.t. 

3.  A  third  attribute  of  the  king's  majefty  is  his  per^ 
petuity.    The  law  afcribesto  him,  in  his  political  capa- 
city, an  abfolute  immortality.    The  king  never  dies. 
Henry,  Edward,  or  George,  may  die  ;  but  the  king  fur- 
vives  them  all.    For,  immediately  upon  the  deceafc  of 
the  reigning  prince  in  his  natural  capacity,  his  kingfhip 
or  imperial  dignity,  by  aa  of  law,  without  any  interreg- 
num or  interval,  is  vefted  at  once  in  his  heir  ;  who  is,  eo 
injantl,  king  to  all  intents  and  purpofes.    And  fo  ten- 
der is  the  law  of  fuppofing  even  a  polhbility  of  his  dea.th, 
that  his  natural  diffolution  is  generally  called  his  demife  ; 
dimifio  regis  vel  coront  :-  an  expreffion  which  fignifies 
merely  a  transfer  of  property  ;  for,  as  is  obferved  in  Plow- 
den,  when  we  fay  the  demife  of  the  crown,  we  mean 
only,  that,  in  confequence  of  the  difunion  of  the  king's 
body -natural  from  his  body-poHtic,  the  kingdom  is  tranf- 
ferred  or  demifed  to  his  fucceffor,  and  fo  the  royal  dig- 
nity remains  perpetual.    Thus,  too,  when  Edward  the 
fourth,  in  the  tenth  year  of  his  reign,  was  driven  from 
his  throne  for  a  few  months  by  the  houfe  of  Lancafter, 
this  temporary  transfer  of  his  dignity  was  denominated- 
his  demife  ;  and  all  procefs  was  held  to  be  difcontinued, 
as  upon,  a  natural  death  of  the  king, 

II.  We  are  next  to  confider  thofe  branches  of  the 
royal  prerogative  which  inveft  this  our  fovereign  lord 
with  a  number  ol authorities  and  powers;  in  the  exertion 
whereof  confifts  the  executive  part  of  government.  This 
is  wifely  placed  in  a  fmgle  hand  by  the  Britifh  conftitu^ 
tion,  for  the  fake  of  unanimity,  ftrength,  and  difpatch. 
Were  it  placed  in  many  hands,  it  would  be  fubjea  to 
many  wills  :  many  wills,  if  difunited  and  drawing  differ- 
ent ways,  create  weaknefs  in  a  government ;  and  to  unite 
thofe  feveral  wills,  and  reduce  them  to  one,  is  a  work  of 

more 


.  N  -c  ^  ,\..  T,,ri;«ment  which  is  the  ffreat  council  of  the  nation,  the  judges,  and  the  peers,  who,  being 
(a)^  Except  the  parliament,  which  is  ^^^^  grca  ^  confientta  to  advife  the 

the  hereditary  counfeUors  of  the  crown,  have  not  "S^^^  ^he  priv/council.    Any  other  coun^ 

king  for  the  pubHc  good,  the  -"^^5"^-^^^^^         Laut rd^rand,  as  ^  letters  of  thefe  names  ex- 

fel,  like  CH^^f^A^^^^^^^^^^  fpeaking  of  the  lofs  of  power  in  the.grand 

^'"^'r^X^^  X^l^t.  ^^  contraaed  intoa  privy-council,  is  foon  recontraaed  into  a 

which  many  times  brings  damage  to  the  pubuc,  ana 


^i      w,1b  favs  "  The  lenie  ot  itate  once  contra*.icu         <>.  i^.-^  v^  

council  of  lotds,  lays,     J'^y^/^  ^  which  many  times  brings  damage  to  the  public,  and 

cabinet-council,  and  laft  of  all  intq  ^  javourtte  °;  f  ^^^^rity,  but  principally  through  the  pro. 

both  themfehes  and  kings  into  extreme  P'^'f'^^ll'^^^^^^^^  Pol Difc.  parti  p.  201. 

vidence  oi  God  ---l^^S  ^^gf  ^^^^^         fee  t^e  rln  of  king  John^  Hen'y  III.  Edward.'ll.  Rfchard  IL 
(B)  For  -P--f '  tha^  this  grand  affembly  (meaning 

Charles  I.  and  James  II.    ^'S^^.'^^^^f  ^^^^^  to  confer  the  government  of  God's  people,  how  they  may 

the  now  parliament  or  theaWittena-g  m^^^^^  J  cuftoms  and  laws;  and  more 

-    —       fio,  live  in  X^1:/tee^o"?heir^^^^^^^^^       ^«  which  Nat.  Bacon  adds  this  note  :  «  At  this 
,rong  done  by  the  king,  q"""'  "II^^^^^^""  r  :„  .heir  time."    DiAr.  part  I.  P.  ^7. 
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more  time  and  delay  than  the  exigencies  of  ftate  will  af- 
ford. The  king  of  England  is  therefore  not  only  the 
chief,  but  properly  the  fole,  magiftrate  of  the  natioa ; 
all  others  a<fting  by  commiflion  from,  and  in  due  fubor- 
dination  to,  him  :  in  like  manner  as,  upon  the  great  re- 
•volution  in  the  Roman  ftate,  all  the  powers  of  the  an- 
cient magifti-acy  of  the  commonwealth  were  concentered 
in  the  new  emperor  ;  fo  that,  as  Gravina  expreffes  it,  in 
ejus  unius  perfona  'utterts  ret  publica  vis  atque  majejias  per 
cumulatas  magi/1  ratuum  poteHates  exprimebatur. 

In  the  exertion  of  lawful  prerogative  the  king  is  held 
to  be  abfolute  ;  that  is,  fo  far  abfolute,  that  there  is  no 
legal  authority  that  can  either  delay  or  refift  him.  He 
may  rejeft  what  bills,  may  make  what  treaties,  may  coin 
what  money,  may  create  what  peers,  may  pardon  what 
offences,  he  pleafes  :  unlefs  where  the  conftitution  hath 
exprefsly,  or  by  evident  confequence,  laid  down  fome 
exception  or  boundary  ;  declaring,  that  thus  far  the  pre- 
rogative (hall  go  and  no  farther.  For  otherwife  the 
power  of  the  crown  would  indeed  be  but  a  name  and  a 
ihadow,  infufficient  for  the  ends  of  government,  if,  where 
its  jurifdiAion  is  clearly  efliablifhed  and  allowed,  any 
man  or  body  of  men  were  permitted  to  difobey  it,  in 
the  ordinary  courfe  of  law :  we  do  not  now  fpeak  of 
thofe  extraordinary  recourfes  to  the  firft  principles,  which 
are  neceffary  when  the  contrafts  of  fociety  are  in  danger 
ef  dilFolntion,  and  the  law  proves  too  weak  a  defence 
againft  the  violence  of  fraud  or  oppreflion.  And  yet 
the  want  of  attending  to  this  obvious  diftinftion  has  oc- 
cafioned  thefe  doftrines,  of  abfolute  power  in  the  prince 
and  of  national  refiftance  by  the  people,  to  be  much 
mifunderftood  and  perverted,  by  the  advocates  for  flave- 
ry  on  the  one  hand,  and  the  demagogues  of  fadlion  on  the 
other.  The  former,  obferving  the  abfolute  fevereignty 
and  tranfcendent  dominion  of  the  crown  laid  down  (as 
it  certainly  is)  moft  ftrongly  and  emphatically  in  our 
law-books  as  well  as  our  homilies,  have  denied  that  any 
cafe  can  be  excepted  from  fo  general  and  pofitive  a  i-ule  ; 
forgetting  how  impoflible  it  is,  in  any  practical  fyftem 
of  laws,  to  point  out  beforehand  thofe  eccentrical  re- 
medies, which  the  fudden  emergence  of  national  diftrefs 
jnay  diftate,  and  which  that  alone  can  juftify  On  the 
.  other  hand,  over-zealous  repubhcans,  feeling  the  abfurd- 
ity  of  unlimited  paflive  obedience,  have  fancifully  (or 
fometimes  faftioully)  gone  over  to  the  other  extreme  : 
and,  becaufe  refiftance  is  juftifiable  to  the  perfon  of  the 
prince  when  the  being  of  the  ftate  is  endangered,  and 
the  public  voice  proclaims  fuch  refiftance  neceflary,  they 
have  therefore  allowed  to  every  individual  the  right  of 
determining  this  expedience,  and  of  employing  private 
force  to  refift  even  private  oppreflion.  A  doftrine  pro- 
ductive of  anarchy,  and  (in  confequence)  equally  fatal 
to  civil  liberty  as  tyranny  itfelf.  For  civil  liberty,  right- 
ly underftood,  confifts  in  protecting  the  rights  of  indi- 
viduals by  the  united  force  of  fociety  ;  fociety  cannot 
be  maintained,  and  of  courfe  can  exert  no  proteftlon, 
without  obedience  to  fome  fovereign  power  ;  and  obedi- 
ence is  an  empty  name ,  if  every  individual  has  a  right- 
to  decide  how  far  he  himfelf  (hall  obey. 

In  the  exertion,  therefore,  of  thofe  prerogatives  which 
the  law  has  given  him,  the  king  is  irrefiftible  and  ab- 
folute, according  to  the  forms  of  the  conftitution.  And 
yet,  if  the  confequence  of  that  exertion  be  manifeftly  to 
the  grievance  or  dllhonour  of  the  kingdom,  the  parlia- 
ment will  call  his  advifers  to  a  juft  and  fevere  account. 
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For  prerogative  conlifting  (as  Mr  Locke  has  well  defined  Preroga- 
it)  in  the  difcretionary  power  of  aftlng  for  the  public , 
good  where  the  pofitive  laws  are  filent,  if  that  difcre- 
tlonary  power  be  abufed  to  the  public  detriment,  fuch 
prerogative  is  exerted  in  an  unconftitutional  manner. 
Thus  the  king  may  make  a  treaty  with  a  foreign  ftate, 
which  lhall  irrevocably  bind  the  nation  j  and  yet,  when 
fuch  treaties  have  been  judged  pernicious,  impeachments 
have  purfued  thofe  minillers  by  whofe  agency  or  advice 
they  were  concluded. 

The  prerogatives  of  the  crown  (in  the  fenfe  under 
which  we  are  now  confidering  them)  refpedt  cither  this 
nation's  intercourfe  with  foreign  nations,  or  its  own  do- 
meftic  government  and  civil  polity. 

With  regard  to  foreisn  concerns,  the  king  is  the  dele- 
gate or  reprefentative  of  his  people.  It  is  impoflible 
that  the  individuals  of  a  ftate,  in  their  colleftive  capaci- 
ty, can  tranfaft  the  affairs  of  that  ftate  with  another 
community  equally  numerous  as  themfelves.  Unanimi- 
ty muft  be  wanting  to  their  meafures,  and  ftrength  to 
the  execution  of  their  counfels.  In  the  king  therefore, 
as  in  a  centre,  all  the  rays  of  his  people  are  united,  and 
form  by  that  union  a  confiftency,  fplendor,  and  power, 
that  make  him  feared  and  refpeCled  by  foreign  poten- 
tates ;  who  would  fcruple  to  enter  into  any  engagement, 
that  muft  afterwards  be  revifed  and  ratified  by  a  popular 
aflembly.  What  is  done  by  the  royal  authority,  with 
regard  to  foreign  powers,  is  the  aft  of  the  whole  nation : 
what  is  done  without  the  king!s  concurrence,  is  the  a£t 
only  of  private  men.  And  fo  far  is  this  point  carried 
by  our  law,  that  it  hath  been  held,  that  ftiould  all  the 
fubjefts  of  England  make  war  with  a  king  in  league 
with  the  king  of  England,  without  the  royal  affent,  fuch 
war  is  no  breach  of  the  league.  And,  by  the  ftatut« 
2  Hen.  V.  c.  6.  any  fubjeft  committing  afts  of  hofti- 
lity  upon  any  nation  in  league  with  the  king,  was  de- 
clared to  be  guilty  of  high  treafon :  and,  though  that 
aft  was  repealed  by  the  ftatute  20  Hen.  VI.  c.  11. 
fo  far  as  relates  to  the  making  this  offence  high  trea- 
fon, yet  ftlU  it  remains  a  very  great  offence  againft  the 
law  of  nations,  and  puniftiable  by  our  laws,  either  ca- 
pitally or  otherwife,  according  to  the  circumftances  of 
the  cafe. 

1.  The  king  therefore,  confidered  as  the  reprefen- 
tative of  his  people,  has  the  fole  power  of  fending  am- 
bafladors  to  foreign  ftates,  and  receiving  ambalTadors 
at  home. 

2.  It  is  alfo  the  king's  prerogative  to  make  treaties, 
leagues,  and  alliances,  with  foreign  ftates  and  princes. 
For  it  is,  by  the  law  of  nations,  effential  to  the  goodnefs 
of  a  league,  that  it  be  made  by  the  fovereign  power ; 
and  then  it  is  binding  upon  the  whole  community:  and 
in  Britain  the  fovereign  power,  quoad  hoc,  is  vefted  in 
the  perfon  of  the  king.  Whatever  contrafts  therefore 
he  engages  in,  no  other  power  In  the  kingdom  can  le- 
gally delay,  refift,  or  annul.  And  yet,  left  this  pleni- 
tude of  authority  fhould  be  abufed  to  the  detriment  of 
the  public,  the  conftitution  (as  was  hinted  before)  hath 
here  interpofed  a  check,  by  the  means  of  parliamentary 
impeachment,  for  the  punlfhment  of  fuch  minifters  as 
from  criminal  motives  advife  or  conclude  any  treaty, 
which  fhall  afterwards  be  judged  to  derogate  from  the 
honour  and  intereft  of  the  nation. 

3.  Upon  the  fame  principle  the  king  has  alfo  the 
fole  prerogative  of  making  war  and  peace.    For  it  is 
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held  by  all  the  writers  on  the  kw  of  nature  and  nations, 
that  the  right  of  making  war,  which  by  nature  fubfift- 
ed  in  every  Individual,  is  given  up  by  all  private  perfons 
that  enter  into  fociety,  and  is  vefted  in  the  fovereign 
power :  and  this  right  is  given  up,  not  only  by  indi- 
viduals, but  even  by  the  entire  body  of  people  that  are 
under  the  dominion  of  a  fovereign.  It  would  indeed  be 
extremely  improper,  that  any  number  of  fubjefts  fliould 
have  the  power  of  binding  the  fupreme  magiftrate,  and 
putting  him  againft  his  will  in  aftate  of  war.  Whatever 
hoftilities,  therefore,  may  be  committed  by  private  ci- 
tizens, the  ftate  ought  not  to  be  affefted  thereby  ;  un- 
lefs  that  (hould  juftify  their  proceedings,  and  thereby 
become  partner  in  the  guilt.  And  the  reafon  which 
is  given  by  Grotius,  why,  according  to  the  law  of  na- 
tions, a  denunciation  of  war  ought  always  to  precede 
the  adtual  commencement  of  hoftilities,  is  not  fo  much 
that  the  enemy  may  be  put  upon  his  guard  (which  is 
matter  rather  of  magnanimity  than  right),  but  that  it 
may  be  certainly  clear  that  the  war  is  not  undertaken 
by  private  perfons,  but  by  the  will  of  the  whole  com- 
mnnity  ;  whofe  right  of  wiUing  is  in  this  cafe  transfer- 
red to  the  fupreme  magiftrate  by  the  fundamental  laws 
of  fociety.  So  that,  in  order  to  make  a  war  completely  ef- 
feftual,  it  is  neceffary  with  us  in  Britain  that  it  be  pub- 
licly declared  and  duly  proclaimed  by  the  king's  autho- 
rity ;  and  then,  all  parts  of  both  the  contending  nations, 
from  the  higheft  to  the  loweft,  are  bound  by  it.  And 
■wherever  the  right  refides  of  beginning  a  national  war, 
there  alfo  muft  refidc  the  right  of  ending  it,  or  the 
power  of  making  peace.  And  the  fame  check  of  par- 
liamentary impeachment,  for  improper  or  inglorious 
conduft,  in  beginning,  condudllng,  or  concluding  a  na- 
tional war,  is  in  general  fufficient  to  reftrain  the  minifters 
of  the  crown  from  a  wanton  or  injurious  exertion  of  this 
great  prerogative. 

4.  But,  as  the  delay  of  making  war  may  fometimes 
be  detrimental  to  individuals  who  have  fuffered  by  de- 
predations from  foreign  potentates,  our  laws  have  In 
fome  refpefts  armed  the  fubjeft  with  powers  to  impel 
the  prerogative;  bydirefting  the  minifters  of  the  crown 
to>iff^ue  letters  of  marque  and  repi-iial  upon  due  demand: 
the  prerogative  of  granting  which  is  nearly  related  to, 
and  plainly  derived  from,  that  other  of  making  war ; 
this  being  indeed  only  an  incomplete  ftate  of  hoftilities, 
and  generally  ending  in  a  formal  denunciation  of  war. 
Thefe  letters  are  grantable,  by  the  law  of  nations,  when- 
ever the  fubjefts  of  one  ftate  are  oppreiTed  and  injured 
by  thofe  of  another,  and  juftice  is  denied  by  that  ftate 
to  which -the  oppreflbr  belongs.  la  this  cafe,  letters  of 
marque  and  reprifal  (words  in  themfelves  fynonymous, 
and  fignifying  a  taking  in  return)  maybe  obtained,  in 
order  to  feize  the  bodies  or  goods  of  thefubjefts  of  the 
offending  ftate,  until  fatisfadion  be  made,  wherever  they 
happen,  to  be  found.  And  indeed  this  cuftom  of  reprl- 
fals  feems  diftated  by  nature  herfelf  |  for  which  reafon 
we  find  in  the  moft  ancient  times  very  notable  inftances 
of  it.  But  here  the  neceffity  Isobvlfnis  of  calling  in  the 
fovereign  power,  to  determine  when  reprifals  may  be 
made;  elfe  eveiy  private  fufferer  would  be  a  judge  in  his 
own  caufe.  In  purfuance  of  which  principle,  it  is 
with  U8  declared  by  the  ftatute  4  Hen.  V.  c.  7.  that 
if  any  fubjefts  of  tlie  realm  are  opprefFed  in  time  of 
truce  by  any  foreigners,  the  king  will  grant  raaroue 
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in  due  form  to  all  that  feel  themfelves  grieved.  See 
Marque. 

5.  Upon  exaftly  the  fame  reafon  ftands  the  preroga- 
tive of  granting  fafe-condufts  ;  without  which,  by  the 
law  of  nations,  no  member  of  one  fociety  has  a  right  to 
intrude  into  another.  And  therefore  Puffendorf  very 
juftly  refolves,  that  It  is  left  In  the  power  of  all  ftates 
to  take  fuch  meafures  about  the  admlllion  of  ftrangers 
as  they  think  convenient ;  thofe  being  ever  excepted 
who  are  driven  on  the  coafts  by  neceffity,  or  by  any 
caufe  that  deferves  pity  or  compaffion.  Great  tender- 
nefs  is  ftiown  by  our  laws,  not  only  to  foreigners  la 
diftrefs  (fee  Wreck),  but  with  regard  alfo  to  the  ad- 
miffion  of  ftrangers  who  come  fpontaneoufly  :  for  fa 
long  as  their  nation  continues  at  peace  vidth  ours,  and 
they  themfelves  behave  peaceably,  they  are  under  the 
king's  proteftion  ;  though  liable  to  be  fent  home  when- 
ever the  king  fees  occafion.  But  no  fubjeft  of  a  na- 
tion at  war  with  us  can,  by  the  law  of  nations,  come 
into  the  realm,  nor  can  travel  himfelf  upon  the  high  feas, 
or  fend  his  goods  and  merchandize  from  one  place  to 
another,  without  danger  of  being  felzed  by  our  fubjefts,, 
unlefs  he  has  letters  of  fafe-conduft ;  which,  by  divers 
ancient  ftatutes,  muft  be  granted  under  the  king's  great 
feal  and  InroUed  in  chancery,  or  elfe  they  are  of  no  effeftj, 
the  king  being  fuppofed  the  beft  judge  of  fuch  emer- 
gencies, as  may  deferve  exception  from  the  general  law 
of  arms.  But  paffports  under  the  king's  fign-manual', 
or  Hcences  from  his  ambaffadors  abroad,  are  now  more 
ufually  obtained,  and  are  allowed  to  be  of  equal  validity. 

•  Thefe  are  the  principal  prerogatives  of  the  king  re- 
fpefting  this  nation's  intercourfe  with  foreign  nations 
in  all  of  which  he  is  confidered  as  the  delegate  or  re- 
prefentative  of  his  people.  But  in  domeftic  affairs,  he 
is  confidercd  in  a  great  variety  of  charafters,  and  from, 
thence  there  arifcs  an  abundant  number  of  other  pre- 
rogatives. 

1.  He  is  a  conftituent  part  of  the  fupreme  leglfla- 
tive  power;  and,  as  fuch,  has  the  prerogative  of  re- 
jeftlng  fuch  provifions  in  pariiament  as  he  judges  im- 
proper to  be  paffed.  The  expediency  of  which  confti- 
tution  has  before  been  evinced  at  large  under  the  article 
Parliament.  We  ftiall  only  farther  remark,  that  the 
king  is  not  bound  by  any  aB.  of  parliament,  unlefs  he 
be  named  therein  by  fpecial  and  particular  words.  The 
moft  general  words  that  can  be  devlfed  (^ny  perfon  or 
perfons,  bodies  politic,  or  cerporate,  &c.)  affeft  not 
him  In  the  leaft,  if  they  may  tend  to  reftrain  or  diminifh 
any  of  his  rights  or  interefts.  For  it  would  be  of  moft 
mifchievous  confequence  to  the  public,  if  the  ftrength 
of  the  executive  power  were  liable  to  be  curtailed^ 
without  its  own  exprefs  confent,  b)*  conftruftions  and  . 
implications  of  the  fubjeft.  Yet,  where  an  aft  of  par, 
liament  is  exprefsly  made  for  the  prefervation  of  public 
right?  and  the  fuppreffion  of  public  wrongs,  and  does 
not  interfere  -with  the  eftablifhed  rights  of  the  crown, 
it  is  faid  to  be  binding  as  well  upon  the  king  as  upon 
the  fubjeft :  and,  hkcwife,  the  king  may  take  the  be- 
nefit of  any  particular  aft,  though  he  be  not  efpecially 
named. 

2.  The  king  is  confidered,  in  the  next  place,  as  the 
generaliffimo,  or  the  firft  in  mlhtary  command,  within 
the  kingdom.  The  great  end  of  fociety  is  to  proteft 
the  weaknefs  of  individuals  by  the  united  ftrength  of 
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the  community ;  and  the  principal  ufe  of  government 
is  to  dired  that  united  ftrength  in  the  beft  and  moft  ef- 
feftual  manner,  to  anfwer  the  end  pr©pofed.  Monar- 
chical government  is  allowed  to  be  the  fitteft  of  any  for 
tliis  purpofe  :  it  follows  therefore,  from  the  very  end  of 
its  Inllitution,  that  in  a  monarchy  the  military  power 
muft  be  trufled  in  the  hands  of  the  prince. 

In  this  capacity,  therefore,  of  general  of  the  king- 
dom, the  king  has  the  fole  power  of  railing  and  regula- 
ting fleets  and  armies.  The  manner  in  which  they  are 
raifed  and  regulated  is  explained  under  the  article  Mr- 
LiTAKY  State.  We  are  now  only  to  confider  the  prero- 
gative of  enlifting  and  of  governing  them ;  which  in- 
deed was  difputed  and  claimed,  contrary  to  all  reafon 
and  precedent,  by  the  long  parliament  of  king  Cha.  I. ; 
but,  upon  the  rcftoration  of  his  fon,  was  folemnly  de- 
clared by  the  ftatute  13  Charles  II.  c.  6.  to  be  in  the 
king  alone  :  for  that  the  fole  fupreme  government  and 
command  of  the  militia  within  all  his  majefty's  realms 
and  dominions,  and  of  all  forces  by  fea  and  land,  and 
of  all  forts  and  places  of  ftrength,  ever  was  and  is  the 
undoubted  right  of  his  majefty,  and  his  royal  predecef- 
fors,  kings  and  queens  of  England ;  and  that  both  or 
either  houfe  of  parliament  cannot,  nor  ought  to,  pretend 
to  the  fame. 

This  ftatute.  It  Is  obvious  to  obferve,  extends  not 
only  to  fleets  and  armies,  but  alio  to  forts  and  other 
places  of  ftrength  within  the  realm  ;  the  fole  preroga- 
tive, as  well  of  erefting,  as  manning  and  governing  of 
which,  belongs  to  the  king  in  his  capacity  of  general 
ef  the  kingdom  :  and  all  lands  were  formerly  fubjedl  to 
a  tax,  for  building  of  caftles  wherever  the  king  thought 
proper.  This  was  one  of  the  three  things,  from  con- 
tributing to  the  performance  of  which  no  lands  were 
exempted,  and  therefore  called  by  the  Anglo-Saxons 
the  trinoda  necejfitas  ;  fc.  pontis  reparatio,  arcis  conjruaicy 
tt  exped'ttio  contra  hojkni.  And  this  they  were  called 
tipon  to  do  fo  often,  that,  as  Sir  Edward  Coke  from  M. 
Paris  affures  us,  there  were  in  the  time  of  Henry  II. 
1 1  r  5  caftles  fubfitting  in  England.  The  inconvenient 
cies  of  which,  when  granted  out  to  private,  fubjefts,  the 
lordly  barons  of  tbofe  times,  were  feverely  felt  by  the 
whole  kingdom ;  for,  as  William  of  Newburgh  remarks 
in  the  reign  of  king  Stephen,  tran/  in  Anglia  quodammo- 
do  tot  regesy  "vel  potius  tyrannl,  quot  dom'in'i  cafteUorum  ; 
but  it  was  felt  by  none  more  fcnfibly  than  by  two  fuo- 


ceeding  princes,  king  John  and  king  Henry  III.  And?*  and  Meafuresy  Money,  &e 
therefore, ,  the  greateft  part  of  them  being  demohihed  1 
in  the  baron's  wars,  the  kings  of  after  times  have  been 
ver)^  cautious  of  fuffering  them  to  be  rebuilt  in  a  forti- 
fied manner:  and  Sir  Edward  Coke  lays  It  down,  that 
no  fubjetl  can  build  a  caftle,  or  houfe  of  ftrength  Im- 
battledy  or  other  fortrefs  dcfenfible,  without  the  licence 
of  the  king;  for  the  danger  which  might  enfue,  if  every 
man  at  his  pleafure  might  do  it. 

It  is  partly  upon  the  fame,  and  .partly  upon  a  filcal 
foundation,  to  fecure  his  marine  revenue,  that  the  king 
has  the  prerogative  of  appointing ; ports  and  havens^  or 
fuch  places  only,  for  perfons  and  merchandize  to  pafs 
into  and  out  of  the  realm,  as  he  in  his  wiidom  fees  pro- 
per.   By  the  feedal  law,  all  navigable  rivers  and  havens 


which  are  the  inlets  and  gates  of  the  realm :  and  there-  Pr^roga. 
fore,  fo  early  as  the  reign  of  king  John,  we  find  fliips  '  ^ 
felzed  by  the  king's  officers  for  putting  in  at  a  place 
that  was  not  a  legal  port.  Tliefe  legal  ports  were  un- 
doubtedly at  firft  affigned  by  the  crown  ;  fince  to  each 
of  them  a  court  of  portmote  is  incident,  the  jurlfdidllpa 
of  which  muft  flow  from  the  royal  authority  :  the  great 
ports  of  the  fea  are  alfo  referred  to,  as  well  known  and 
eftablldied,  by  ftatute  4  Hen.  IV.  c.  20.  which  prohi- 
bits the  landing  elfewliere  under  pain  of  confifcation  ; 
and  the  ftatute  1  EHz.  c.  1 1.  recites,  that  the  franchifc 
of  lading  and  difcharging  had  been  frequently  granted 
by  the  crown. 

But  though  the  king  had  a  power  of  granting  the 
franchlfe  of  havens  and  ports,  yet  he  had  not  the  power 
of  refumption,  or  of  narrowing  and  confining  their  li- 
mits when  once  eftabliftied ;  but  any  perfon  had  a  right 
to  load  or  difchargc  his  merchandife  in  any  part  of  the 
haven  :  whereby  the  revenue  of  the  cuftom  was  much 
impaired  and  dimlnlftied,  by  fraudulent  landings  in  ob- 
fcure  and  private  corners.  This  occafioned  the  ftatutes 
of  I  Ehz.  c.  II.  and  13  and  14  Car.  II.  c.  11.  §  14. 
which  enable  the  crown  by  commlflion,  to  afcertain  the 
limits  of  all  ports,  and  to  aflUgn  proper  wharfs  and 
quays  In  each  port,  for  the  exclufive  landing  and  loading  . 
of  merchandife. 

The  ere&ion  of  beacons,  light-houfes,  and  fca-marks, 
is  alfo  a  branch  of  the  royal  prerogative :  whereof  the 
firft  was  anciently  ufed  in  order  to  alarm  the  country, 
in  cafe  of  the  approach  of  an  enemy  ;  and  all  of  them 
are  fignally  ufeful  in  guiding  and  preferving  veflels  at  • 
fea  by  night  as  well  as  by  day.    See  Beacon. 

3.  Another  capacity  in  which  the  king  is  confidered 
in  domeftic  aff"airs,  is  as  the  fountain  of  juftice  and  gene- 
ral confervator  of  the  peace  of  the  kingdom.  See  the 
•A.rX.\c\*i.  Fountain  of' Justice, 

4i  The  king  is  likewife  the  fountain  of  honour,  of 
office,  and  of  privileg-e :  and  this  in  a  different  fenfe 
from  that  wherein  he  is  ftyled  the  fountain  of  jufiice;  for 
here  he  is  really  the  parent  of  them.  See  the  article* 
Fountain  of  jfusTicE  ^.nA  Fountain  of  Honour. 

5.  Another  light,  in-  which  the  laws  of  England 
confider  the  king  with  regard  to  domeftic  concerns,  is  as 
the  arbiter  of  commerce*  By  commerce,  we  at  prefent 
mean  domeftic  commerce  only  ;  for  the  king's  preroga- 
tive with  regard  to  which,  fee  Regulation  of  Weights 


were  computed  among  the  regalia,  and  .  were  fubjtil  to 
the  fovereign  of  the  ftatCi  And  in  England  it  hath  al- 
ways been  held,  that  the  king  is  lord  of  the  whole  ftiore, 
and  particularly  is  the  guai-diaii  of  the  ports  and  havens, 


6.  The  king  is,  laftly,  confidered  by  the^  laws  of 
England  as  the  head  and  fupreme  governor  of  the  na- 
tional church. 

To  enter  into  the  reafons  upon  which  this  prerogative 
is  founded  is  matter  rather  of  divinity  than  of  law.  We 
ftiall  therefore  only  obferve,  that  by  ftatute  26  Hen. 
VIII.  c.  I.  (reciting  that  the  king's  majefty  juftly  and 
rightfully  is  and  ought  to  be  the  fupreme  head  of  the 
church  of  England  ;  and  fo  had  been  recognifed  by  the 
clergy  of  that  kingdom  in  their  convocation)  it  is  ena£t« 
ed,  that  the  king  fhall  be-  reputed  the  only  fupreme 
head  in  earth  of  the  church  of  England  ;  and  fiiall  have,' 
annexed  to  the  imperial  crown  of  this  realm,  as  well  the 
title  and  ftyle  thereof,  as  all  jurifdiftions,  authorities, 
and  commodities,  to  the  faid- dignity  of  fupreme  head 
of  the.  church  appertaining.  And  another  ftatute  to 
the  fame  purport  was  made,  I  Ellz.  c.  i. 

In  virtue  of  this  authority  the  king  convenes,  pro- 
5  rogue?s  , 
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rogti^s,  reftrains,  regulates,  and  diflalves,  all  ecclefiafll- 
cal  fynods  or  convocations.  This  was  an  inherent  pre- 
rogative of  the  crown  long  before  the  time  of  Henry 
VIII.  as  appears  by  the  ilatute  8  Hen.  VI.  c.  i.  and 
the  many  authors,  both  lawyers  and  hiftorians,  vouched 
bv  Sir  Edward  Coke.  So  that  the  ilatute  25  Hen, 
VIII.  c.  19.  which  reftrains  the  convocation  from  ma- 
kinf^  or  putting  in  execution  any  canons  repugnant  to 
the  king's  prerogative,  or  the  laws,  cuftoms,  and  fta- 
tutes  of  the  realm,  was  merely  declaratory  of  the  old 
common  law :  that  part  of  it  only  being  new,  which 
makes  the  king's  royal  affent  aftually  necelTary  to  the 
validity  of  every  canon.  The  convocation  or  ecclcfiaiti^ 
cal  iynod,  in  England,  differs  confiderably  in  its  confti- 
tutlon  from  the  fynods  of  other  Chriftian  kingdoms : 
thofe  confiding  wholly  of  bifhops  ;  whereas  in  England 
the  convocation  is  the  miniature  of  a  parliament,  where- 
in the  archbifhop  prefides  with  regal  ftatc;  the  upper 
lioufe  of  bifhops  reprefents  the  houfe  of  lords  ;  and  the 
lower  houfe,  compofed  of  reprefentatives  of  the  feveral 
diocefes  at  large,  and  of  each  particular  chapter  therein, 
refembles  the  houfe  of  commons  with  its  knights  of  the 
(hire  and  burgeffes.  This  conftitution  is  faid  to  be  ow- 
ing to  the  policy  of  Edward  I.  who  thereby  at  one  and 
the  lame  time  let  in  the  inferior  clergy  to  the  privileges 
of  forming  ecclefiaftical  canons  (which  before  they  had 
not),  and  alfo  introduced  a  method  of  taxing  ecclefiafti- 
cal benefices,  by  confeat  of  convocation. 

From  this  prerogative  alfo,  of  being  the  head  of  the 
church,  arifes  the  king's  right  of  nomination  to  vacant 
bifhoprics,  and  certain  other  ecclefiaftical  preferments. 

As  head  of  the  church,  the  king  is  likewife  the  der- 
nlsr  re/art  in  all  ecclefiaftical  caufes ;  an  appeal  lying 
ultimately  to  him  in  chancery  from  the  fentence  of  every 
ecclefiaftical  judges  which  right  was  reftored  to  the 
crown  by  ftatute  25  Hen.  VIII.  c.  9. 

III.  The  king's  fifcal  prerogatives, or  fuch  as  regard 
his  revenue.    See  the  article  Revenue. 

PREROGATirn-Court,  an  Enghfh  court  eftablifhed  for 
the  trial  of  all  teftamentary  caufes,  where  the  deceafed 
hath  left  hona  notabilia  within  two  different  diocefes. 
In  which  cafe  the  probate  of  wills  belongs  to  the  arch- 
bifhop of  the  province,  by  way  of  fpecial  prerogative. 
And  all  caufes  relating  to  the  wills,  adminiftrations,  or 
legacies  of  fuch  perfons,  are  originally  cognizable  here- 
in, before  a  judge  appointed  by  the  archbifhop,  called 
the  judge  of  the  prerogati  ve-court  ;  from  whom  an  appeal 
lies  by  fl,atute  25  Hen.  VIII.  c.  19.  to  the  king  in 
chancery,  inftead  of  the  pope  as  formerly. 

PRESAGE,  in  antiquity,  denotes  an  augury,  orfign 
of  fome  futHre  event;  which  was  chiefly  taken  from  the 
flight  of  birds,  the  entrails  of  victims,  &c.  See  Augu- 
ry and  Aruspices. 

PRESBURG,  the<:apltal  of  the  kingdom  of  Lovr- 
er  Hungary,  called  by  the  inhabitants  Fofony  and  Fre- 
fporeny  fituated  on  the  Danube,  about  46  miles  eaft  from 
Vienna,  and  75  from  Buda.  The  caftle,  in  which  the 
regalia  are  kept,  ftands  on  a  hill  above  the  town.  Here 
the  ftates  affemble ;  and  in  the  cathedral,  dedicated  to 
St  Martin,  the  king  is  crowned.  The  town  is  not  very 
large,  nor  well  built;  but  is  very  ancient,  pleafantly  fitu- 
ated, and  enjoys  a  good  air.  Its  fortifications  are  only 
a  double  wall  and  ditch.  In  the  lower  fuburbs  is  a  hill, 
where  the  king,  after  his  coronation,  goes  on  horfeback, 
jind  brandifhes  St  Stephen's  fword  towards  the  four  car- 
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dinal  points,  Intimating,  that  he  will  defend  his  country  Prefb) 
againft  all  its  enemies.  Befides  the  cathedral,  there  are 
feveral  other  Popifli  and  one  Lutheran  church,  with  a 
Jefuits  college,  three  convents,  and  two  hofpitals.  It 
gives  name  to  a  county  ;  and  is  the  refidence  of  the 
archbifhop  of  Gran,  who  is  primatQ,  chief  fecretary,  and 
chancellor  of  the  kingdom,  hgatus  natvs  of  the  Papal 
fee,  and  prince  of  the  holy  Ronian  empire.  E.  Long. 
17.  30.  N.  Lat.  48.  20. 

PRESBYT^,  perfons  whofe  eyes  are  too  flat  to  re- 
fraft  the  rays  fufliciently,  fo  that  unlefs  the  objedl  is  at 
feme  diftance,  the  rays  coming  from  it  will  pafs  through 
the  retina  before  their  union,  confequently  vifion  is  con- 
fufed  5  old  people  are  ufually  the  fubjefts  of  this  dif- 
eafe.  In  order  to  remedy,  or  at  leaft  to  palliate,  this 
defeft,  the  perfon  fhould  firft  ufe  glaffes  which  do  not 
magnify,  and  from  them  pafs  gradually  to  more  convex 
fpeftacles,  lyhich  fhorten  the  focus. 

PRESBYTER,  in  the  primitive  Chriftian  church, 
an  elder,  one  of  the  feeond  order  of  ecclefiaftics  ;  the 
other  two  being  bifliops  and  deacons.  See  the  articles 
Bishop  and  Deacon. 

Pfefbyter  or  elder  is  a  word  borrowed  from  the 
Greek  tranfiation  of  the  Old  Teftament,  where  it  com- 
monly fignifies  ruler  or  governor;  it  being  a  note  of  of- 
fice and  dignity,  not  of  age .;  and  in  this  fenfe  bifhops 
are  fometimes  called  prrjhyters  in  the  New  Teftament. 
The  preftjyters  might  baptize,  preach,  confecrate,  and 
adminifter  the  eucharift  in  the  bifhop's  abfence,  or  in 
his  prefcnce  if  he  authorlfed  and  deputed  them  j  and 
the  bifhops  did  fcarce  any  thing  in  the  government  of 
the  church  without  their  advice,  confent,  and  amicable 
concurrence. 

The  grand  difpute  between  the  followers  of  the  Ge- 
neva and  Roman  difcipline,  is  about  the  famenefs  and 
difference  of  prefbyters  and  bifhops  at  the  time  of  the 
apoftles.  See  Episcopacy,  Independents,  and  the 
following  article. 

PRESBYTERIANS,  Proteftants,  fo  caDed  fromDifcii 
their  maintaining  that  the  government  of  the  church  "^."^'".^ 
appointed  in  the  New  Teftament  was  by  preftsyteries,  the"pr 
that  is,  by  affociations  of  minifters  and  ruling  elders,  teriani 
poffeffed  all  of  equal  powers,  without  any  fuperiority 
among  there  either  in  office  or  in  order. 

The  Preft)ytcrian8  believe,  thatthe  authority  of  their 
minifters  to  preach  the  gofpel,  to  adminifter  the  facra- 
ments  of  baptifm  and  the  Lord's  fupper,  and  to  feed  the 
flock  of  Chrift,  is  derived  from  the  Holy  Ghoft  by  the 
impofition  of  the  hands  of  the  preftjytery ;  and  they 
oppofe  the  independent  fcheme  of  the  common  rights 
of  Chriftians  by  the  fame  arguments  which  are  ufed  for 
that  purpofe  by  the  Epifcopalians  (fee  Episcopacy), 
They  affiim,  however,  that  there  is  no  order  in  the 
church  as  eftabhfhcd  by  Chrift  and  his  apoftles  fuperior 
to  that  of  preftiyters  ;  that  all  minifters  being  ambaffa- 
dors  of  Chrift,  are  equal  by  their  commiflion  ;  that 
pre/by tei"  and  I  'Jhop^  though  different  words,  are  of  the 
fame  import ;  and  that  prelacy  was  gradually  eftablifhed 
upon  the  primitive  praftice  of  making  the  moderator  or 
fpeaker  of  the  prefbytery  a  permanent  oflacer. 

Thefe  pofitions  they  maintain  againft  the  Epifcopa- Script 
lians  by  the  following  fcriptural  arguments.  They  ob-  ^  i'un 
fervc,  that  the  apoftles  planted  churches  by  ordaining  ^r^?'"^ 
bifhops  and  deacons  in  every  city  ;  that  the  minifters 
which  in  one  yerfe  are  called  bifhops  are  in  the  next 
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pcrfiaps  denominated  prelbyters ;  that  we  n«where  read 
in  the  New  Teftament  of  bi{hops,  preftyters,  and  dea- 
cons,  in  any  one  church;  and  that  therefore  we  are  un- 
f       der  the  neceflity  ofL.concluding  bi/bop  and  prejhyter  to 
be  two  names  for  the  fame  church  ©fficer.    This  is  ap- 
parent from  Peter's  exhortation  to  the  elders  or  prejhy- 
ttrs  who  were  among  the  Jewiih  Chriftians.    **  The 
elders  (prefbyters)  which  are  among  you  I  exhort,  who 
am  alio  an  e/der^  and  a  witnrfs  of  the  fufferings  of 
Chrift,  and  alfo  a  partaker  of  the  glory  that  fhall  be  re- 
vealed :  Feed  the  flock  of  God  which  is  among  you, 
taking  the  overfight  thereof  (fir'o-tuTouvlEf  afting  as  bi- 
Jhops  thereof),  not  by  conftraint,  but  willingly  ;  not  for 
filthy  lucre,  but  of  a  ready  mind ;  neither  as  being 
LORDS  over  God's  heritage,  but  being  enfamples  to  the 
Peter  flock*."    From  this  paffage  it  is  evident,  that  the 
*>  3-  prefbyters  not  only  fed  the  flock  of  God,  but  alfo  go- 
verned that  flock  v/ith  epifcopal  powers ;  and  that  the 
apofl;le  himfelf,  as  a  church  officer,  was  nothing  more 
than  a  prefljyter  or  elder.     The  identity  of  the  of- 
fice of  biftiop  and  prefljyter  is  ftill  more  apparent  from 
Heb-  xiii.  7.  17.  and  i  Thefl".  v.  12.  ;  for  the  bifliops 
a^'e  there  reprefented  as  governing  the  flock,  fpeaking 
to  them  the  word  ©f  God,  watching  for  their  fouls,  and 
difcharging  various  offices,  which  it  is^  impoflible  for 
'  3       any  man  to  perform  to  more  than  one  congregation, 
nfons  for     From  the  laft  cited  text  it  is  evident,  that  the  bifliops 
pofing    (*f«,o-7«//fvouO  of  the  ThefTalonian  churches  had  the  paf- 

ibvte^rs  ^^^^  c^^^  °f      ^'^^^  ^^^y  ^^^^  perfo- 

the  fame  nal  communion  with  in  God's  worihip  ;  for  they  were 
fuch  as  all  the  people  were  to  knoiv,  efieeniy  and 
as  thofe  that  not  only  were  over  them,  but  alfo  "  clofely 
laboured  among  them  and  admonifhed  them."  But 
diocefan  bifhops,  v/hom  ordinarily  the  hundredth  part 
of  their  flock  never  hear  nor  fee,  cannot  be  thofe  bi- 
fiiops  by  whom  that  flock  is  admoniflied,  nor  can  they 
be  what  Peter  requires  the  bifliops  of  the  Jewifli  con- 
verts to  be  enfamples  to  the  foci.  It  is  the  opinion  of 
Dr  Hammond,  who  was  a  very  learned  divine,  and  a 
zealot  for  epifcopacy,  that  the  elders  whom  the  apoiUe 
hap,  T.  James  defiresf  the  fick  to  call  for,  were  of  the  higheft 
permanent  order  of  ecclefiafl;ical  officers  ;.  but  it  is-  felf- 
cvident  that  thofe  elders  cannot  have  been  diocefan  bi- 
fhops, otherwife  the  fick  muft;  have  been  often  without 
the  reach  of  the  remedy  propofed  to  them. 

There  is  nothing  in  Scripture  upon  which  the  Epif- 
copalian  is  more  ready  to  reft  his  caufe  than  the  alleged 
epifcopacy  of  Timothy  and  Titus  ;  of  whom  the  former 
is  faid  to  have  been  biihop  of  Ephefus,  and  the  latter 
biftiop  of  Crete  \  yet  the  Preftjyterian  thinks  it  as  clear 
as  the  noon-day  fun,  that  the  preftyters  of  Ephefus  were 
fupreme  governors  under  Chrift  of  the  Ephefian  church- 
es, at  the  very  time  that  Timothy  is  pretended  to  have 
been  their  proper  diocefan. 

In  Afts  XX.  17,  &c.  we  read,  that  "  from  Miletus 
Paul  fent  to  Ephefus,  and  called  the  elders  (prefbyters) 
©f  the  church.  And  when  they  were  come  to  him,  he 
faid  unto  them.  Ye  know,  from  the  firft  day  that  I 
came  into  Afia,  after  what  manner  I  have  been  with 
you,  at  all  feafons.  And  now  I  know  that  ye  all, 
among  whom  I  have  gone  preaching  the  kingdom  of 
God,  ftiall  fee  my  face  no  more.  Wherefore  I  take 
yeu  to  record  this  day,  that  I  am  pure  from  the  blood 
©f  all  men.  For  I  have  not  fliunned  to  declare  unto 
you  all  the  counfel  of  God.    Take  heed  therefore  unto 
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yourfelves,  and  to  all  the  flock  over  which  the  Holy 
Ghoft  hath  made  you  overfecrs  (tffc-iio^ouf  biJJiops),  to  ^ 
feed  the  church  of  God,  which  he  hath  purchafed  with  ^  ^ 
his  own  blood.  For  I  know  this,  that  after  my  depar- 
ture ftiall  grievous  wolves  enter  in  among  you,  not  fpa- 
rlng  the  flock.  Alfo  of  your  ownfelves  fliall  men  arife, 
fpeaking  perverfe  things,  to  draw  away  difciples  after 
them.  Therefore  watch,  and  remember,  that  by  the 
fpace  of  three  years,  I  ceafed  not  to  warn  every  one 
night  and  day  with  tears.  And  now,  brethren,  I  re- 
commend you  to  God,  and  to  the  word  of  his  grace," 
&c.  4 

From  this  pafTage,  it  is  evident  that  there  was  In  the'f'f'f'  paftora- 
city  of  Ephefus  a  plurality  of  pallors  of  equal  authority  f 
without  any  fuperior  paftor  or  bifliop  over  them ;  for  the  auU^ority, 
apoftle  directs  his  difcourfe  to  them  all  in  common,  and 
gives  them  equal  power  over  the  whole  flock.  Dr  Ham- 
mond indeed  imagines,  that  the  elders  whom  Paul  called 
to  Miletus  were  the  b'ljhops  of  AJia^  and  that  he  fent 
for  them  to  Ephefus,  becaufe  that  city  was  the  metro- 
polis of  the  province.  But  were  this  opinion  well- 
founded,  it  is  not  conceivable  that  the  facred  writer 
would  have  called  them  the  elders  of  the  church  of 
EphefuSy  but  the  elders  of  the  church  in  general,  or  the 
elders  of  the  churches  in  AJia.  Befides,  it  is  to  be  re- 
membered, that  the  apoftle  was  in  fuch  hafte  to  be  at 
Jerafalem,  that  the  facred  hiilorian  meafures  his  time 
by  days  ;  whereas  it  muft  have  required  feveral  njonths 
to  call  together  the  bifhops  or  elders  of  all  the  cities  of 
Afia  ;  and  he  might  certainly  have  gone  to  meet  them 
at  Ephefus  in  lefs  time  than  would  be  requifite  for  their 
meeting  in  that  city  and  proceeding  thence  to  him  at 
Miletus.  They  muft  therefore  have  been  either  the 
joint  paftors  of  one  congregation,  or  the  paftors  of  dif- 
ferent congregations  in  one  city  :  and  as  it  was  thus  in 
Ephefus,  fo  was  it  In  Philippi ;  for  we  find  the  apoftle 
addreffing  his  epiftle  "  to  all  the  faints  In  Chrift  Jefus 
which  are  at  Philippi,  with  the  bifliops  and  deacons." 
From  the  paflage  before  us  it  is  likewife  plain,  that  the 
prefljyters  of  Ephefus  had  not  only  the  name  but  the 
whole  ponver  of  bifliops  given  to  them  by  the  Holy 
Ghoft  ;  for  they  are  enjoined  to  do  the  whole  work  of 

bifliops  irnitio.ivui  Tilt  fxxXD/iav  rev  Qiov  whIch  fignlfies, 

to  rule  as  well  as  feed  the  church  of  God.  Whence  we 
fee,  that  the  apoftle  makes  the  power  of  govirning  infe- 
parable  from  that  of  preaching  and  -watching  ;  and  that 
according  to  him,  all  who  are  preachers  of  God's  word, 
and  watchmen  of  fouls,  are  neceflarily  rulers  or  gover- 
nors of  the  church,  without  being  accountable  for  their 
management  to  any  prelate,  but  only  to  their  Lord 
Chrift  from  whom  their  power  is  derived. 

It  appears  therefore,  that  the  apoftle  Paul  left  in  the  Timothy 
church  of  Ephefus,  which  he  had  planted,  no  other  fuc-"o  bifhop^. 
ceflbrs  to  himfelf  than  prejbyter-bijhops  or.  Prefljyterlan 
miniftera,  and  that  he  did  not  devolve  his  power  upon 
any  prelate.    Timothy,:  whom  the  Epifcopalians  allege 
to  have  been  the  firft  blfliop  of  Ephefus,  was  prefent 
when  this  fettlement  was  made*;  and  It  Is  furely  not  to  *  AcSs  xx^. 
be  fuppofed,.that,  had  he  been  their  bifliop,  the  apoftle 5- 
would  have  devolved  the  whole  epifcopal  power  upon 
the  prefljyters  before  his  face.    If  ever  there  was  a  fea-i. 
fon  fitter  than  another  for  pointing  out  the  duty  of 
this  fuppofed  bifliop  to  his  diocefe,  and  his  prefl^yters 
duty  to  him.  It  was  furely  when  Paul  was  taking  his 
final  leave  of  them,  and  difcourfing^  fo  ;gathetically  con- 
^  oerniiig 
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cernlng  tlie  duty  of  overfeers,  the  coming  of  ravenous 
wolves,  and  the  confequcnt  hazard  of  the  flock.  In 
this  farewel  difcourfe,  he  tells  them  that  "  he  had  not 
fliunned  to  declare  unto  them  all  the  counfel  of  God." 
But  with  what  truth  could  this  have  been  faid,  if  obe- 
dience to  a  diocefan  bifliop  had  been  any  part  of  their 
duty  either  at  the  time  of  the  apoiile's  fpeaking  or  at 
any  .future  period?  He  forefaw  that  ravenous  wolves 
would  enter  in  among  them,  and  that  even  feme  of 
themfelves  fhould  arife  fpeaking  perverfe  things  ;  and 
if,  as  the  Epifcopalians  allege,  diocefan  epifcopacy  was 
the  remedy  provided  for  thofe  evils,  is  it  not  ftrange, 
paffing  ftrange,  that  the  infpired  preacher  did  not  fore- 
fee  that  Timothy,  who  was  ftanding  befide  him,  was 
deftined  to  fill  that  important  office  ;  or  if  he  did  fore- 
fee  it,  that  he  omitted  to  recommend  him  to  his  future 
charge,  and  to  give  him  proper  inftruftions  for  the  dif- 
charge  of  his  duty  ? 

But  if  Timothy  was  not  bifhop  of  Ephefus,  what,  it 
may  be  aflced,  was  his  office  in  that  city  ?  for  that  he 
refided  there  for  fome  time,  and  was  by  the  apoftle 
invefted  with  authority  to  ordain  and  rebuke  preftyters, 
are  fafts  about  which  aH  parties  are  agreed,  and  which 
indeed  cannot  be  controverted  by  any  reader  of  Paul's 
epiftles.  T©  this  the  Preibyterian  replies  w^ith  confi- 
dence, that  the  power  which  Timothy  exercifed  in  the 
church  of  Ephefus  was  that  of  an  evangelift  f ,  and  not 
a  fixed  prelate.  But,  according  to  Eufebius,  the  work 
of  an  evangelift  was,  "  to  lay  the  foundations  of  the 
faith  in  barbarous  nations,  and  to  conftitute  among 
them  paftors  ;  after  which  he  pafled  on  to  other  coun- 
tries." Accordingly  we  find,  that  Timothy  was  refi- 
der.t  for  a  time  at  Philippi'  and  Corinth  \  as  well  as 
at  Ephefus,  and  that  he  had  as  much  authority  over 
thofe  churches  as  over  that  of  which  he  is  faid  to  have 
been  the  fixed  bifhop.  "  Now,  if  Timotheua  come, 
fee  that  he  may  be  with  you  without  fear,  for  he  work- 
eth  the  woi-k  of  the  Lord,  as  I  alfo  do.  Let  no  man 
therefore  defpife  him."  This  text  might  lead  us  to  fup- 
pofe,  that  Timothy  was  bifliop  of  Corinth  as  well  as  of 
Ephefus ;  for  it  is  ftronger  than  that  upon  which  his 
epijcopacy  of  the  latter  church  is  chiefly  built.  The 
apoftle  fays,  "  I  befought  thee*  to  abide  ftill  at  Ephe- 
fus, when  I  went  into  Macedonia,  that  thou  mighteft 
charge  fome  that  they  teach  no  other  do£lrine."  But 
had  Timothy  been  the  fixed  bifliop  of  that  city,  there 
would  furdy  have  been  no  neceflity  for  hefeeching  him  to 
abide  with  his  flock.  It  is  to  be  obferved,  too,  that  the 
firft  epiflJe  to  Timothy,  which  alone  was  written  to 
him  during  his  refidence  at  Ephefus,  was  of  a  date  prior 
to  Paul's  meeting  with  the  elders  of  that  church  at  Mi- 
letus ;  for  in  the  eplftle  he  hopes  to  come  to  him  fhort- 
ly,  whereas  he  tells  the  elders  at  Miletus  that  they 
(hould  fee  his  face  no  more.  This  being  the  cafe,  it  is 
evident  that  Timothy  was  left  by  the  apoftle  at  Ephefus 
only  to  fupply  his  place  during  his  temporaiy  abfence 
at  Macedonia,  and  that  he  could  not  poflibly  have  been  - 
conftituted  fixed  bifhop  of  that  church,  fince  the  epif- 
copal  powers  were  afterwards  committed  to  the  prefby- 
ters  by  the  Holy  Ghoft  in  his  prefence. 

The  identity  of  the  office  of  bifliop  and  prefliyter  bfr 
ing  thus  clearly  eftabliflied,  it  follows,  that  the  prefhy- 
teratt  is  the  higheft  permanent  office  in  the  church, 
and  tliat  every  faithful  paftor  of  a  flock  is  fucceflbr  to 
the  apolHes  ;in  every  thing  in  which  .they  were  to  have 


any  fucceflbrs.  In  the  apoftoHc  office  there  were  in-  Prelb 
deed  fome  things  peculiar  and  extraordinary,  fuch  as 
their  immediate  call  by  Clmft,  their  infallibility,  their  *^ 
being  witnefles  of  our  Lord's  rcfurreftlon,  and  their 
unlimited  jurifdiftion  over  the  whole  world.  Thefe 
powers  and  privileges  could  not  be  conveyed  by  impofi- 
tion  of  hands  to  any  fucceflbrs,  whether  called  prefby- 
ters  or  bifliops  ;  but  as  rulers  or  office-bearers  in  par- 
ticular churches,  we  have  the  confeflion  of  "  the  very 
chiefeft  apoftles,"  Peter  and  John,  that  they  were  no- 
thing more  than  prefbyters  or  parifli  minlfters.  This 
being  the  cafe,  the  difpute,  wlilch  in  the  early  part  of 
the  paffing  century  was  fo  waimly  agitated  concerning 
the  validity  of  Prefljyterian  ordination,  may  be  foon  de- 
cided ;  for  if  the  ceremony  of  ordination  be  at  all  eflen- 
tial,  it  is  obvious  that  fuch  a  ceremony  performed  by 
prefl)yters  muft  be  valid,  as  there  is  no  higher  order  of 
ecclefiaftics  in  the  church  by  whom  it  can  be  performed. 
Accordingly  we  find,  that  Timothy  himfelf,  though 
faid  to  be  a  bifliop,  was  ordained  by  the  laying  on  of 
the  hands  of  a  preftjytery.  At  that  ordination  indeed 
St  Paul  prefided,  but  he  could  prefide  only  as  pri- 
mu!  in  paribus;  for  we  have  feen  that,  as  permanent  of- 
ficers in  the  church  of  Chrift,  the  apoftles  themfelves 
were  no  more  than  prefbyters.  If  the  apoftles  hands 
were  impofed  for  any  other  purpofe,  it  muft  have  been 
to  commimicate  thofe  charifmata  or  miraculous  gifts  of 
the  Holy  Spirit,  which  were  then  fo  frequent ;  but 
which  ho  modern  prefbyter  or  bifliop  will  pretend  to  • 
give,  unlefs  his  underftanding  be  clouded  by  the  grofleft 
ignorance,  or  perverted  by  the  moft  frantic  enthu- 
fiafm.  '  .  .    .  ^ 

But  if  the  office  of  bifliop  and  prefl^yter  was  orlgi-  ^jf'^  ^' 
nally  the  fame,  how,  it  will  be  aflted,  came  diocefan  e-  P'  ^^^^'^^ 
pifcopacy  to  prevail  fo  univerfally  as  it  is  confefled  to 
have  done  before  the  converfion  of  Conftantlne  and  the 
civil  eftabliflimertt  of  Chriftianity  in  the  Roman  em- 
pire ?  To  give  a  fatIsfa£tory  anfwer  to  this  queftion  is 
certainly  the  moft  arduous  taflc  which  the  advocate  for 
prefljytery  has  to  perform  j  but  it  is  a  tafli  not  infur- 
mountable. 

From  many  paffages  in  the  New  Teftament  *,  it  is  •  Ails  x\ 
evident,  that  when  the  apoftles  planted  churches  in  dif- 
ferent  cities,  they  generally  fettled  more  than  one  pa-  p-^'j  ^'^ 
ftor  in  the  fame  church,  to  feed  and  govern  it  with 
joint  authority.  The  propriety  of  this  conftitution  is 
obvious.  In  thofe  days,  when  the  difciples  of  Chrift 
were  perfecuted  for  their  religion,  and  often  obliged 
to  meet  in  the  "  night  for  fear  of  the  Jews,"  they 
could  not  with  any  degree  of  prudence  afltmble  in 
large  numbers ;  and  therefore,  had  there  been  no  more 
than  one  paftor  In  a  city,  the  Chriftian  converts,  though, 
when  aflembled,  they  might  have  amounted  to  but  a 
fmall  congregation,  could  not  all  have  enjoyed  the  be- 
nefit of  public  worfliip  on  the  fame  day  ;  at  leaft  it 
is  obvious  that  they  could  not  poflibly  have  aflembled 
for  this  purpofe  fo  often  as  their  want  of  inftruftion, 
and  the  duty  of  "  breaking  of  bread  and  of  prayer," 
required  them  to  meet.  It  was  therefore  with  great 
wifdom  that  the  apoftles  ordained  feveral  prefbyters  in 
the  fame  church  )  but  as  thefe  preftjyters  would  have 
occafion  to  meet  frequently,  and  to  deliberate  on  the 
ftate  of  the  flock  which  it  was  their  duty  to  feed,  and 
over  which  they  had  all  equal  authority,  they  would 
he  under  the  neceflity  of  eleding  one  of  their  own 
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iiiytt-  niimlticr  to  be  prefident  or  moJerafor  of  the  prefbyterv, 
_  tliat  order  might*be  preferved,  and  all  things  done  with 
decency.  At  firft  there  is  reafon  to  believe  that  thofe 
prefidents  held  their  office  no  longer  than  while  the 
prefbyteries  fat  in  which  they  were  ekfted.  Among 
the  apoftks  themfelves  there  was  no  fixed  prefident. 
Peter  indeed  appears  to  have  been  moll  frequently  ad- 
mitted to  that  honour  ;  but  there  is  one  very  memo- 
rable occafion  on  record  f,  when  James  the  Lord's 
brother  prefided  In  an  afiembly  of  apoftles,  elders,  and 
brethren,  held  at  Jerufalem,  to  determine  the  queftion 
concerning  the  nectffity  of  circuracifing  the  Gentiles, 
and  commanding  them  to  keep  the  law  of  Mofes. 

Upon  this  model  were  the  primitive  prefbyteries 
formed.  They  confifted  of  feveral  prefbyters  pofTeficd 
of  equal  powers,  who  at  their  meetings  appointed  one 
of  their  own  number  to  difchargc  the  office  of  mode- 
rator or  temporary  prefident ;  but  to  this  prefident  they 
gave  no  prelatical  powers  or  negative  voice  over  the 
deliberations  of  his  brethren  ;  for,  as  Jerome  informs  us, 
wording  tJ^e  church  was  then  governed  communi  prejbyterorum  con- 
ctoniCk  ^^j^^^  it  i^y.  ^  common  council  of  prefbyters."  It  appears, 
however,  that  when  an  apoftle,  an  apoftolical  man,  or 
an  evangehfl:,  fixed  his  refidence  in  any  city,  and  took 
upon  himfelf  the  paftoral  care  of  part  of  the  flock, 
his  co-prefbyters,  from  refpeft  to  his  fingular  gifts, 
made  him  their  conftant  and  fixed  moderator.  Henae 
Timothy,  during  his  abode  at  Ephefus,  was  modera- 
tor of  the  prefbytery ;  and  hence  too  Mark  the  evan- 
■gelift,  who  refided  many  years  in  Alexandria,  has  been 
called  the  firft  bifhop  of  that  church,  though  he  ap- 
pears to  have  been  nothing  more  than  pci-manent  mo^ 
derator.  We  advance  this  upon  the  autliority  of  Je- 
rome, one  of  the  moft  learned  fathers  of  the  Chriftian 
church,  who  informs  us,  that  upon  the  death  of  the 
cvangelift,  the  prefbyters  of  Alexandria,  for  more  than 
200  years,  chofe  their  bifhops  from  their  own  number, 
and  placed  them  in  the  epifcopal  chair,  without  dream- 
ing tliat  they  ought  to  be  raifed  to  a  higher  order  by 
anew  confecration  ; — Prejbyteri  unim  e-x  fe  eledum  in 
exceijiori  gradu  CGllocatuniy  tpifcopum  nominabant.  As  this 
praftice  of  making  the  inoderator  of  the  prcfbytery  of 
Alexandria  a  permanent  officer,  was  thought  a  good 
expedient  to  guard  the  infant  churches  againft  fchifms 
and  divifions,  thofc  churches  gradually  adopted  it.  For,  as 
Jerome  tells  us,  Pojlquam  unufquifque  eos  quos  haptizaverat, 
Juos  putalat  ejfe,  non  Chrljli,  in  toto  orhe  decretum  eji^ 
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the  rife  and  progrefs  of  this  ecclefiallical  ufurpation,  Pi'cfb]  t6- 
as  the  Prefbyterian  calls  it ;  but  the  reader  who  wiflies ,  ,  . 

for  fuller  information,  aftef  ftudying  the  remains  of  the  " 
four  firft  centuries  of  the  Chriftian  church,  may  'confult 
yin  Inquiry  into  the  Conjlitution,  Dlfcipline,  and  IVot-Jloip^ 
of  the  Primitive  Churchy  faid  to  have  been  written  by  Sir 
Peter  King,  aftei wards  lord  chancellor  of  Englaild. 
As  an  irhpartial  lover  of  truth,  he  will  do  well  to  con- 
fult  alfo  a  book  intitled  An  original  Draught  of  the  Pri~ 
mitive  Churchy  which  was  publifhed  as  a-n  anfwer  to  the 
Inquiry;  and  he  may  read  with  much  advantage  to  himfelf 
A  Letter  from  a  parochial  bi/hop  to  a  prelatical  gentleman, 
with  An  Apology  for  the  church  of  Scotland,  both  writ- 
ten by  Mr  Willifon  fome  time  minifter  in  Dundee,  and 
both  evincing  conliderable  learning  and  great  ingenui- 
ty in  their  pious  author. 

Of  the  churches  at  prefent  formed  upon  this  mo- The  church 
del,  we  believe,  that  without  incurring  the  imputation ^J^ScotlaHd 
of  national  prejudice,  we  may  fafely  affirm  the  church 
of  Scotland  to  be  by  much  the  mofl  refpeftablc.  Her 
mode  of  worfhip  Is  fimple  and  folemn  ;  her  eflablifhed 
faith  agreeable  to  the  confeffions  of  mofl  other  Pro- 
teftant  churches ;  her  judicatories  are  calculated  to 
maintain  the  rights  of  the  people ;  and  her  pallors  are 
confelTedly  men  of  liberal  and  enlightened  minds.  On 
thefe  accounts  it  appears  to  us,  that  we  cannot  more 
properly  conclude  this  article  than  with  a  fhort  view  of 
her  conllltution,  as  being  that  In  which  our  Prefbyterlaa 
readers  are  undoubtedly  mofl  Interefted. 

No  one  is  ignorant,  that  from  the  firfl  dawn  of  re- 
formation among  us,  till  the  era  of  the  revolution', 
there  was  a  perpetual  flruggle  between  the  court  and 
the  people  for  the  eflablifhment  of  an  Epifcopal  or  a 
Prelhyterian  form  of  church  government :  The  former 
model  of  ecelefiaftical  polity  was  patronifed  by  the  houfe 
of  Stuart  on  account  of  the  fupport  which  it  gave  to 
the  prerogatives  of  the  crown  ;  the  latter  was  the  fa- 
vourite of  the  majority  of  the  people,  perhaps  not  fo 
much  on  account  of  Its  fuperior  claim  to  apollolical  In- 
flitution,  as  becaufe  the  laity  are  mixed  with  the  clergy 
in  church  judicatories,  and  the  two  orders,  which  un- 
der epifcopacy  are  kept  fo  diftindl,  incorporated,  as 
it  were,  into  one  body.  In  the  Scottifh  church,  every 
regulation  of  public  worfhip,  every  ad;  of  difcipline, 
and  every  ecclefiaflical  cenfure,  which  in  other  churches  zt 
flows  from  the  authority  of  a  dioccfan  bifhop,  or  from 
a  convocation  of  the  clergy,  is  the  joint  work  of  a  cer-**^  cfergy* 


ut  unus  de  prcfhyteris  ele£ius,  fuperponeretur  caterisy  ad    tain  number  of  clergymen  and  laymeft  afting  together  |™ymcn. 
quern  omnis  ecclefia:  cura  pertinerety  et  fchifmatum  femina    with  equal  authority,  and  deciding  every  queftion  by  a 

plurahty  of  voices.    The  laymen  who  thus  form  an 
efTential  part  of  the  ecclefiaflical  courts  of  Scotland, 
are  called  ruling  elders  ;  and  hold  the  fame  office,  as  well 
as  the  fame  name,  with  thofe  brethren  *  who  joined 
with  the  apoftles  and  elders  at  Jerufalem  in  determi-  * 
ning  the  important  queftion  concerning  the  neceffity  of 
impofing  upon  the  Gentile  converts  the  ritual  obfervan- 
ces  of  the  law  of  Mofes.    Thefe  lay-elders  Paul  en- 
joined Timothy^  to  account  worthy  of  double  honour, .  ^.^^ 
if  they  ftiould  rule  well,  and  difcharge  the  duties  for^j7'.  * 
which  they  were  feparated  fibm  the  multitude  of  their 
brethren.    In  the  church  of  Scotland  every  parifh  has 


tollerentur, 

The  advantages  which.  In  difplaying  his  talents  and 
-euthorlty,  the  perpetual  prefident  or  fpeaker  of  any 
affembly  has  over  his  colleagues  in  office,  are  fo  ob- 
vious, that  when  the  pradllce  of  elefting  their  mode- 
rators for  Hfe  became  univerfal  among  the  prefbyteries 
of  the  primitive  church,  It  is  eafy  to  conceive  how  am- 
bitious men  might  fo  magnify  the  difficulties  and  im- 
portance of  their  ftatlon,  as  to  Introduce  the  cuftom 
of  fining  it  by  a  new  confecration  of  the  bifhop  eleft. 
But  when  this  was  dt)ne,  diocefan  epifcopacy,  with  all 
its  powers  and  prerogatives,  would  follow  as  a  thing  of 


:ourfej  until  "  by  little  and  little  (as  Jerome  expreffes 
himfelf)  the  whole  paftoral  care  of  the  flock  was  de- 
volved upon  one  man." 

Our  hmits  will  not  permit  us  to  trace  more  minutely 
Vol.  XV.  Part  II. 


two  or  three  of  thofe  lay-elders,  \viio  are  grave  and  fe- 
rious  perfons  chofen  from  am.ong  the  heads  of  families, 
of  known  orthodoxy  and  fteady  adherence  to  the  wor- 
fhip, difcipline,  and  government  of  the  church.  Be- 
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ing  folemnly  engaged  to  life  their  utmoft  endeavours 
for  the  fuppreffion  of  vice  and  the  chcrlfhing  of  piety 
and  virtue,  and  to  exercife  difcipline  faithfully  and  dili- 
gently, the  minifter,  in  the  prefence  of  the  congrega- 
tion, fets  them  apart  to  their  office  by  folemn  prayer  ; 
and  concludes  the  ceremony,  which  is  fometimes  called 
ordination,  wth  exhorting  both  elders  and  people  to 
their  refpeftive  duties. 

The  kirk-feffion,  which  is  the  loweft  ecclefiaftical  ju- 
dicatory, confifh  of  the  minifter  and  thofe  elders  of  the 
congregaticBi.  The  miniiler  is  ex  officio  moderator,  but 
has  no  negative  voice  over  the  decifion  of  the  feffion  ; 
nor  indeed«^hag  he  a  right  to  vote  at  all,  unlefs  when 
•the  voices  of  the  ciders  are  equal  and  oppofite.  He 
may  indeed  enter  his  protell  againft  their  fentence,  if  he 
tliink  it  improper,  and  appeal  to  the  judgment  of  the 
prefbytery ;  but  this  privilege  belongs  equally  to  every 
t^lder,  as  well  as  to  every  perfon  who  may  believe  liim- 
felf  aggrieved  by  the  proceedings  of  the  feffion.  The 
deacons,  whofe  proper  office  it  is  to  take  care  of  the 
poor,  may  be  prefent  in  every  feffion,  and  offer  their 
counfcl  on  all  queftions  that  come  before  it;  but  except 
in  what  relates  to  the  diftribution  of  alms,  thty  have  no 
decifive  vote  with  the  minifter  and  elders. 

The  next  judicatoiy  is  the  prefbytery,  which  confifts  of 
all  the  paftors  within  a  certain  diltrift,  and  one  ruling 
elder  from  each  pariffi  commiffioned  by  his  brethren 
to  reprefent,  in  conjunftion  with  tlie  minifter,  the 
feffion  of  that  parifti.  The  prefbytery  treats  of  fuch 
matters  as  concei-n  the  particular  churchei  within 
its  limits ;  as  the  examination,  admiffion,  ordination, 
and  cenfuring  of  minifters ;  the  licenfing  of  probation- 
ers, rebuking  of  grofs  or  contumacious  finners,  the 
diredling  of  the  fentence  of  excommunication,  the  de- 
ciding upon  references  and  appeals  from  kirk-feffions, 
refolving  cafes  of  confcience,  explaining  difficulties  m 
doftrine  or  difcipline  ;  and  cenfuring,  according  to  the 
word  of  God,  any  herefy  or  erroneous  dodrlne  which 
hath  been  either  publicly  or  privately  maintained  with- 
in the  bounds  of  its  jurifdidion.  Partial  as  we  may  be 
thought  to  our  own  church,  we  frankly  acknowledge 
that  we  cannot  altogether  approve  of  that  part  of  her 
conftitution  which  gives  an  equal  vote,  in  queftions  of 
herefy,  to  an  illiterate  mechanic  and  his  enlightened 
paftor.  We  are  perfuaded  that  it  has  been  the  fourcc 
of  much  trouble  to  many  a  pious  clergyman ;  who,  from 
the  laudable  defire  of  explaining  the  fcriptures  and  de- 
claring to  his  flock  all  the  counfel  of  God,  has  employ- 
ed a  variety  of  expreffions  of  the  fame  import,  to  illuf- 
trate  thofe  articles  of  faith,  which  may  be  obfcurely  ex- 
preffed  in  the  eftablifhed  ftandards.  The  fad  however 
is,  that,  in  prefbyteries,  the  only  prerogatives  which  the 
paftors  have  over  the  ruling  elders,  are  the  power  of  or- 
dination by  impofition  of  hands,  and  the  privilege  of 
having  the  moderator  chofen  from  their  body. 

From  the  judgment  of  the  prefbytery  there  lies  an 
appeal  to  the  provincial  fynod,  which  ordinarily  meets 
twice  in  the  year,  and  exercifes  over  the  prefbyteries 
within  the  province  a  jurifdidion  fimilar  to  that  which 
Is  vefted  in  each  prefhytery  over  the  feveral  kirk-feffions 
within  its  bounds.  Of  thefe  fynods  there  are  in  the 
church  of  Scotland  fifteen,  which  are  compofed  of  the 
members  of  the  feveral  prefbyteries  within  the  refpedive 
provinces  which  give  names  to  the  fynods. 

The  higheft  authority  in  the  church  of  Scotland  is 
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the  general  affembly,  which  confifts  of  a  certain  number  Pre/by 
of  minifiers  and  ruling  elders  delegated  from  each  pref- 
bytery, and  of  commiffioners  from  the  univeriities  and 
royal  boroughs.  A  prefbytery  in  which  there  are  fewer 
than  twelve  parifhes,  fends  to  the  general  affembly  two 
minifters  and  one  ruling  elder;  if  it  contain  between, 
12  and  18  minifters,  it  fends  three  of  thefe,  and  one  ru-^^j  ^^-^  ^ 
ling  elder :  if  it  contain  between  18  and  24  minifters,  bly. 
it  fends  four  minifters  and  two  ruling  elders ;  and  of  24 
minifters,  when  it  contains  fo  many,  it  fends  five  with 
two  ruling  elders,  Every  royd  borough  fends  one  ruling 
elder,  and  Edinburgh  two ;  whofe  eledion  muft  be  at- 
tefted  by  the  kivk-feffions  of  their  refpedive  boroughs. 
Every  univerfity  fends  one  commiffioner  from  its  own 
body.  The  commiffioners  are  chofen  annually  fix  weeks 
before  the  meeting  of  the  affembly;  and  the  ruling  elders 
are  often  men  of  the  firft  eminence  in  the  kingdom  for 
rank  and  talents.  In  this  affembly,  which  meets  once 
a  year,  the  king  prcfides  by  his  commiffioner,  who  is 
always  a  nobleman  ;  but  he  has  no  voice  in  their  delibe- 
rations. The  order  of  their  proceedings  is  regular, 
though  fometimes  the  number  of  members  creates  a 
confufion,  which  the  moderator,  who  is  chofen  from 
among  the  minifters  to  be,  as  it  were,  the  fpeaker  of 
the  houfe,  has  not  fufficient  authority  to  prevent.  Ap- 
peals are  brought  from  all  the  other  ecclefiaftical  courts 
in  Scotland  to  the  general  affembly  ;  and  in  queftions 
purely  religious  no  appeal  lies  from  its  determinations. 
— In  the  fubordination  of  thefe  affemblies,  parochial, 
prefbyterial,  provincial,  and  national,  the  lefs  unto  the 
greater,  confifts  the  external  order,  ftrength,  and  lledfaft- 
nefs  of  the  church  of  Scotland. 

PRESCIENCE,  in  theology,  previfion,  or  fore- 
knowledge ;  that  knowledge  which  God  has  of  things 
to  come.— ^The  dodrine  of  predeftiiiation  is  founded  ou 
the  prefcience  of  God,  and  on  the  fwppofition  of  all  fu- 
turity's being  prefent  to  him.  See  Predestination. 

PRESCRIPTION,  in  medicine,  is  the  affigiiing  a 
proper  and  adequate  remedy  to  the  difeafe,  from  an  ex- 
amination of  its  fymptoms,  and  an  acquaintance  with 
the  virtues  and  effeds  of  the  materia  medica. 

Prescription,  in  law,  is  a  title  acquired  by  ufe 
and  time,  and  allowed  by  law ;  as  when  a  man  claims 
any  thing,  becaufe  he,  his  anceftors,  or  they  whofe 
eftate  he  hath,  have  had  or  ufed  it  all  the  time  whereof 
no  memory  is  to  the  contrary ;  or  it  is  where  for  conti- 
nuance of  time,  ultra  memoriam  hominis,  a  particular  per- 
fon  hath  a  particular  right  againft  another. 

There  is  a  difference  between  prefcription,  cuftonis, 
and  ufage.  Prefcription  hath  refped  to  a  certain  perfon, 
who  ly  intendment  may  have  continuance  for  ever;  as  far 
inftance,  he  and  all  they  tuhofe  efiate  he  hath  in  fuch  a 
thing,  this  is  a  prefcription  :  but,  Cujlom  is  locals  and 
always  applied  to  a  certain  place ;  as,  time  out  of  mind 
there  has  been  fuch  a  cujlom  in  fuch  a  place,  &c.  And 
prefcription  bclongeth  to  one  or  a  few  only;  but  cujlom  is 
common  to  all.  Ufage  differs  from  both,  for  it  may  be 
either  \.o  per  fans  or  places  ;  as  to  inhabitants  of  a  to'wn-to 
have  a  tuayy  &c. 

A  cuftom  and  prefcription  are  in  thxC  right  ;  ufage  is 
in  the  poffeffion  ;  and  a  prefcription  that  is  good  for  the 
matter  aud  fubftance,  may  be  bad  by  the  manner  of  fet- 
ting  it  forth :  but  where  that  which  is  claimed  as  a  cujlom, 
in  or  for  many,  will  be  good,  that  regularly  will  be  fo 
when  claimed  by  prefcription  foj  one.    Prefcription  is  to 

be 
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he  time  out  of  mind ;  though  it  is  not  the  length  of  time  ted  them  into  a  congi'egation,  under  the  title  ot  cotigre' 
that  begets  tlie  right  of  pi  efciiption,  nothing  being  done    gationof  ourLady.    They  hve 


by  time,  although  every  thing  is  done  in  time  ;  but  it  is 
a  pre.liwption  in  iaw,  that  a  thitig  cannot  cojittnue  fo  long 
quiets  if  it  'was  agaivfl  righiy  or  injurious  to  another. 

Prescription,  in  Scotch  law.  See  Law,  p.  698, 
and  725". 

Prescription,  in  theology,  was  a  kind  of  argument 
pleaded  by  Tertullian  and  others  in  the  3d  century 
againft  eironeous  doftors.  This  mode  of  arguing  has 
?«een  defplfed  by  feme,  both  becaiife  it  has  been  ufed  by 
Papills,  and  becaufe  they  think  that  truth  has  no  need 
«f  fuch  a  fupport.  But  furely  in  difputed  points,  if  it 
<::an  be  fhown  that  any  particular  doftrine  of  Ghrilliani- 
tv  was  held  in  the  earlieft  ages,  even  approaching  the 
apoftolic,  it  mull  have  v»ery confidefable  weighty  and  in- 
deed that  it  has  fo,  appears  from  the  univerfal  appeals 
of  all  parties  to  thofe  early  times  in  fupport  of  their 
particular  opinions.  Befides,  the  thing  is  in  itfelf  natu- 
ral; for  if  a  man  hnds  a  variety  of  opinions  in  the  world 
upon  important  paffages  in  fcripture,  where  fluiU  he  be 
fo  apt  trt  get  the  true  fenfe  as  from  cotemporaiy  writers 
or  otheis  who  lived  very  near  the  apoftolic  age  ?  and  if 
fuch  a  man  (hall  find  any  doftrine  or  interpretation  to 
liave  been  univerfally  believed  in  the  fidt  ages,  or  as 
Vincentius  Lirineniis  words  it,  femper  ubique  et  ab  omni- 
bus, he  will  unqueftionably  be  difpofed  to  think  fuch 
early  and  univerfal  confent,  or  fuch  prefcription,  of  very 
coniiderable  weight  in  determining  his  opinion. 

PRESENCE,  a  term  of  relation,  wfed  in  oppofition 
to  abfence,  and  ilgnifying  the  exiftence  of  a  perfon  in 
a  certain  place. 

Prksent  Tettfe,  in  grammar,  the  firft  tenfe  of  a  verb, 
txprefllng  the  prefent  time,  or  that  fomething  is  now 
performing;  as  fcribo,  I  write,  or  am  writing.  See 
Grammar. 

PRESENTATION,  in  ecclefiaRical  law.  See  Pa- 
tronage. 

Present  jTior^  of  the  Vir^inyh  a  feaft  of  the  Romifii 
church,  celebrated  on  the  21ft  of  November,  in  memo- 
ry of  the  Holy  Virgin's  being  prefented  by  her  parents 


under  the  role  of  St 

Auguiline. 

PRESENTMENT,  in  law.  See  Prosecution.  ■ 
A  prcfentment,  generally  taken,  is  a  very  compre- 
henfive  term  ;  including  not  only  prefentmenls  properly 
fo  called,  but  alfo  inquifitions  of  office,  and  indiftments 
by  a  grand  jury.  A  prcfentment,  properly  ipcakino-, 
is  the  notice  taken  by  a  grand  jury  of  any  offence  from 
their  own  knowledge  or  obfervation,  without  any  bill 
of  indiifment  laid  before  them  at  the  fuit  of  the  king  : 
As  the  prefentment  of  a  nuifance,  a  libel,  and  the  hkc  ; 
upon  which  the  officer  of  the  court  mull  a«l.erward3 
frame  an  indiftment,  before  the  party  prclentcd  can  be 
put  to  anfwer  it.  An  inquifition  of  office  is  the  y£l  of 
a  jury,  fummoned  by  the  proper  officer  to  inquire  of 
matters  relating  to  the  crown,  upon  evidence  laitl  be- 
fore them.  Some  of  thefe  are  in  themfelvcs  convictions, 
and  cannot  afterwards  be  traverfed  or  denied ;  and 
thei-efore  the  inqueft,  or  jury,  ought  to  hear  all  that 
can  be  idleged  on  both  fides.  Of  this  na,ture  are  all 
inquifitions  of ftlo  de  fe  ;  of  flight  in  perfons  aqcufed  of 
felony  ;  of  deodands,  and  the  hke  ;  and  prefentmenls 
of  petty  offences  in  the  fherlff's  tourn  or  court-leet, 
whereupon  the  ])refidlng  officer  may  fet  a  fine.  Other 
inquifitions  mav  be  afterwards  traverfed  and  examined  ; 
as  particularly  the  coroner's  inquKition  of  the  death  of 
a  man,  when  it  finds  any  one  guilty  of  homicide  ;  for 
in  fuch  cafes  the  offender  fo  prefented  mull  be  arraign- 
ed upon  this  inquliition,  and  may  difpute  the  truthz-bf 
it  ;  which  brings  It  to  a  kind  of  Indiftment,  the  moft 
ufual  and  efFcClual  means  of  profecutioiK  See  Inoict- 
ment. 

PRESIDENT,  Prases,  is  an  officer  created  or 
eleAcd  to  prefide  over  a  company  or  aflembly  ;  fo  called 
in  contradiiliiwlition  to  the  other  members,  who  are  term- 
ed rejidtnts. 

Lord  PRESiDSNr  of  the  Council',  is  a  great  officer  of 
the  crown,  who  has  precedence  next  after  the  lord 
chancellor  and  lord  treafurer  ;  as  ancient  as  the  time  of 
King  John,  when  lie  \\"&.%  llyled  conftlmrius  capita/is. — 


rrefcnt. 
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Piefs. 


in  the  temple,  to  be  there  educated.    Emanuel  Comne^    His  office  is  to  attend  on  the  king,  to  propofe  bufinefs 


n«is,  who  began  to  reign  in  1143,  makes  mention  of 
this  feaft  in  his  Conftitution.  Some  imagine  it  to  have 
been  eftabliihed  among  the  Greeks  in  the  i  ith  century; 
and  think  they  fee  evident  proofs  of  it  in  fome  homilies 
of  George  of  Nicomedia,  who  lived  in  the  time  of  Pho- 
tius.  Its  inftitution  in  the  Weft  is  afcribed  to  Gregory 
XI.  in  1372.  Some  think  it  was  inftituted  in  memory 
of  tlae  ceremony  praftlfed  among  the  Jews  for  their  new- 
horn  females ;  correfponding  to  the  circumcifion  on  the 
eighth  day  for  males. 

■Presentation  vf  our  Lady  alfo  gives  the  title  to  three 
orders  of  nuns.  The  firft,  projefted  in  i6i  8,  by  a  maid 
named  Joan  of  Cambray,  The  habit  of  the  nuns,  ac- 
-cording  to  the  vifion  (he  pretended  to  have,  was  to  be 
a  grey  gown  of  natural  wool,  &c. ;  but  this.proje<El  was 
never  accomplifived.  The  fecond  was  eftabliflied  in 
France,  about  the  year  1627,  by  Nicholas  Sanguin,  bi- 
fi»op  of  Senlis;  it  was  approved  by  Urban  VIII.  This 
order  never  made  any  great  pixjgrefs*  The  third  was 
«ftabllflied  in  1664,  w'hen  Frederic  Borromeo,  being 
apoftolical  vifitor  in  the  Valtehnc,  was  intreated  by  fome 
devout  maids  at  Morbegno  to  allow  them  to  live  in  com- 
4Bunity  in  a  retired  place  ;  which  he  granted,  and  erec- 


at  the  council-table,  and  to  report  to  the  king  the  feve- 
ral  tranfaftions  there.     See  pRivr -Council. 

PRESIDIAL,  was  a  tribunal,  or  bench  of  judges, 
oftabliffied  (before  the  Revolution)  in  the  feveral  confi- 
derable  cities  of  France,  to  judge  ultimately,  or  in  the 
laft  refort,  of  the  feveral  caufes  brought  before  them 
by  way  of  appeal  from  the  fubaltern  judges.  The 
prefidials  made  one  company  with  the  officers  of  the 
bailliages  and  fenefchauffees,  where  they  were  eftabliihed. 

PRESS  (Prelum),  in  the  mechanic  arts,  a  machine 
made  of  iron  or  wood,  ferving  Xx)  fqueeze  or  comprefs 
any  body  very  clofe. 

The  ordinary  preffes  confift  of  fix  members,  or 
pieces  ;  viz.  two  flat  fmooth  planks  ;  between  which 
the  things  to  be  preffcd  arc  laid ;  two  fcrews,  or 
worms,  fattened  to  the  lower  plank,  and  paffing  through 
two  holes  in  the  upper ;  and  two  nuts,  in  form  of  an 
S,  ferving  to  drive  the  upper  plank,  which  is  move- 
abk,  againft  the  lower,  which  is  ftable,  and  without 
motion. 

Presses  ufed  for  expre^ng  of  Liquors,  arc  of  varioui 
kinds  ;  fome,  in  moft  refpetls,  the  fame  with  the  com- 
mon preffes,  excepting  that  the  under  plank  is  per- 
3  R  2  forated 
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'P'^^"'    forated  with  a  great  number  of  holes,  to  let  the  juice 
^  "   '       expreffed  tun  through  Into  a  tub,  or  receiver,  under- 
neath. 

A  very  ufeful  machine  for  a  prefs,  in  the  procefs  of 
cyder-making,  has  been  lately  conftrufted  by  Mr  An- 
llice,  who,  with  his  well-known  zeal  for  the  improve- 
ment of  mechanics,  permits  usta  lay  before  our  readers 
the  following  defcription  of  it. 
Plate  AA,  n"  I .  two  pieces  of  timber,  2 1  feet  long,  i  2  by  6 
CCCCXV.  inches,  lard  fide  by  fide  at  the  diftance  of  12  inches, 
and  fecured  in  that  fituatlon  by  blocks  placed  between 
and  bolts  pafling  through  them  ;  this  frame  forms  the 
bed  of  the  machine.  BB,  two  uprights,  12  feet  long, 
6  by  8  inches,  morticed  upon  them,  and  fecured  in  their 
pofition  by  pins  and  Iron  fquares.  CC»  two  uprights, 
five  feet  long,  hx  by  10  inches,  morticed  near  the  end 
«f  the  under  frame,  and  fecured  as  before.  D,  a  lever, 
17  feet  long,  12  by  13  inches,  turning  on  a  large  bolt 
which  pailes  through  the  fbort  uprights,  alfo  through 
ircn  ftraps,  which  fecure  them  to  the  bed  infide,  and  a 
iiirrup  of  iron  which  paffes  over  the  end  of  the  lever, 
and  which  makes  the  turning  point  in  the  line  of  its 
lower  fide,  arad  not  through  its  middle.  E,  a  lever  20 
feet  long,  fix  by  eight  inches  at  its  largeft  part,  and  ta- 
pering towards  the  other  end  :  this  lever  turns  on  a  bolt 
in  the  uprights  BB.  F,  l,  2,  3,  4.  four  pieces  of  oak 
(which  he  ciU'S  necdks,  10  feet  long),  four  by  two  and 
an  half  inches,  morticed  loofely  into  the  upper  lever,  and 
hung  thereto  by  bolts,  fo  as  to  fwing  perpendicularly, 
and  play  in  a  long  mortice  or  channel  cut  through  th« 
large  lever  to  receive  them.  Thefe  needles  have  inch- 
holes  pretty  clofely  bored  through  them  (in  a  direc- 
tion croffing  the  machine),  from  the  lov/er  ends,  as  far 
■fipwards  as  the  great  lever  will  reach,  when  it  is  as  high 
as  it  can  go.  G,  a  bed  to  receive  what  is  to  be  prefT- 
ed.  H,  a  frame  to  fupport  a  winch  worked  by  a 
handle  at  I.  At  the  end  of  the  fmall  lever  two  blocks 
or  pulleys  are  fixed,  one  above,  and  the  other  below  it  ; 
a  rope  of  about  half  an  inch  diameter  is  then  faftened  to 
the  deling  (or  continuation  of  the  uprights  of  the 
winch  frame  if  neceflary)  at  K  ;  then  paffed  through  the 
upper  block  on  fhe  lever,  from  thence  pafTed  through 
a  block  at  L,  and  then  goes  with  four  turns  roimd  the 
winch,  from  whence  it  is  carried  through  the  block  un- 
der the  lever,  and  fallens  to  the  machine  at  M  ;  by  this 
means,  if  the  winch  be  turned  one  way,  it  ralfes  the 
end  of  the  fmall  lever  if  the  other  deprelTes  it. 

To  wprk  the  machine.  If  we  fappofe  the  great 
lever  bearing  on  the  matter  to  be  prelTed,  an  iron  pin 
muft  be  put  into  one  of  the  holes  in  the  needles  above 
the  great  lever  ;  and  when  the  fmaUr  lever  is  worked  as 
far  as  it  will  go,  either  up  or  down,  another  bolt  is  to 
fee  put  into  the  hole,  which  comes  neareft  above  the 
•great  lever  on  the  other  fide  of  the  uprights  BB,  and 
the  winch  then  turned  the  contrary  way,  by  which 
means  the  preffing  goes  on  whether  the  fmall  lever  rifes 
or  falls.  Before  the  refiftance  is  veiy  great,  the  needles 
fartheft  from  the  fulcrum  of  the  fmall  lever  are  ufed  j 
after  that  the  neareft  are  employed,  which  doubles  the 
power  of  the  machine.  In  raifing  the  great  lever,  or 
lowering  it  to  i-ts  bearing,  the  needles  moft  diftant  from 
the  fulcrum  of  the  fmall  lever,  are  ufed  under  inftead 
©f  over  it.  As  the  rope  is  liable  to  ftreteh  and  get 
flack,  he  palTes  it,  after  taking  two  turns  on  the 
winch,  through  a  puley,  to  which  iafufpended  a  weight 
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of  hsSi  a  hundred,  and  then  takes  two  turns  more  be 
fore  It  is  carried  through  the  other  block,  by  which 
means  the  flack  is  conftantly  gathered  in,  and  the  v/eight 
holds  on  without  increafmg  the  fridion,  as  by  hanging 
under  the  winch  It  counterafts  the  prefiuie  upwards  on- 
Its  axis. 

The  power  of  this  machine  Is  very  great,  being  as  1 
to  1 136  nearly,  and  capable  by  a  trifling  addition  of 
any  other  proportion.  It  is  applicable  to  many  pur- 
pofes  befide  cyder-prelTing,  and  is  more  firnple,  and  lef& 
liable  to  injury,  than  any  other  which  has  fallen  under 
our  obfervation.  Perhaps,  however,  it  v/ould  be  an  im- 
provement to  ufe,  inftead  of  the  ropes  and  pulleys,  by 
which  the  lever  E  is  moved,  a  fmall  wheel  or  pinloH  of 
10  or  12  teeth,  on  the  axis  of  the  winch  W  (nO  2.), 
and  a  ftlfF  beam  e  n  down  from  the  lever,  having  on  its 
lower  end  an  iron  rack,  of  which  the  teeth  take  into 
thofe  of  the  pinion.  The  a6tIon  of  thefe  teeth  would,, 
in  our  opinion,  be  lefs  diminiflied  by  frldlion  and  obli- 
quity, than  the  pulleys  are  by  fridllon  and  the  ftifFnefa 
of  the  rope  ;  and  the  machine  would  retain  all  its  other 
advantages. 

Press  ufed  by  Joiners,  to  keep  clofe  the  pieces  they 
have  glued,  efpecially  panels,  &c.  of  wainfcot,  is  very 
fimple,  confifting  of  four  members ;  viz.  two  fcrews, 
and  two  pieces  of  wood,  four  or  five  inches  fquare,  and 
two  or  three  feet  long  ;  whereof  the  holes  at  the  two 
ends  ferve  for  nuts  to  the  fcrews. 

pRF.is  ufed  by  Jnlayers,  refembles  the  joiner's  prefs, 
except  that  the  pieces  of  wood  are  thicker,  and  that 
only  one  of  them  is  moveable  ;  the  other,  which  is  In 
form  of  a  treffel,  being  fuftained  by  two  legs  or  pillars,, 
jointed  into  It  at  each  end.  This  prefs  ferves  them  for 
fawing  and  cleaving  the  pieces  of  wood  required  in  mar- 
quetry or  inlaid  work. 

Founder'*!  Press,  Is  a  ftrong  fquare  frame,  confifling 
of  four  pieces  of  wood,  firmly  joined  together  with  te- 
nons, &c.  This  prefs  Is  of  various  fizes,  according  to 
the  fizes  of  the  moulds  ;  two  of  them  are  required  to 
each  modd,  at  the  two  extremes  whereof  they  are  pla- 
ced ;  fo  as  that,  by  driving  wooden  wedges  between  the 
mould  aad  the  fides  of  the  preffes,  the  two  parts  of  the 
mould  wherein  the  metal  is  to  be  r«n  may  be  preffed 
clofe  together. 

Printing- Press.    See  PxiNTiNG-Prefs. 

RoHing-PRF.sSy  h  ■a.  machine  ufed  for  the  taking  ofF 
prints  from  copper-plates.  It  is  much  lefs  complex  than 
that  of  the  letter-printers.  See  its  defcription  and  ufe 
under  the  ailicle  Rolling.prefs  Printing. 

^  Press,  in  Coining,  Is  one  of  the  machines  ufed  in  ftri- 
king  of  money  ;  differing  from  the  balance,  in  that  it 
has  only  one  iron  bar  to  give  it  motion,  ar\d  prefs  the 
moulds  or  coins  ;  is  not  charged  with  lead  at  its  ex- 
treme, nor  drawR  by  cordage;    See  Coining. 

Binder's  Cutting-PREss,  is  a  machine  ufed  equally  by 
book-binders,  ft^ioners,  and  pafteboard-makera^  con- 
fifting of  two  large  pieces  of  wood,  in  form  of  cheeks,, 
connedled  by  two  ftrong  wooden  fcrews  j  which,  being 
turned  by  an  iron  bar,  draw  together,  or  fet  afunder, 
the  cheeks,  as  much  as  is  necelTary  for  the  putting  in 
the  books  or  paper  to  be  cut.  The  cheeks  are  placecf 
length  wife  on  a  wooden  ftand,  in  the  form  of  a  cheft, 
into  vvhich  the  cuttings  fall.  Afide  of  the  cheeks  are 
two  pieces  of  wood,  of  the  fame  length  with  the  fcrews, 
ferving  to  dire6l  the  cheeks,  and  prevent  their  opening 
2  vnequally. 
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uncquJilfy.  Upon  the  cheeks  the  plough  moves,  to 
which  the  cutting-knife  is  faftened  by  a  fcrew  ;  which 
has  its  key,  to  difmount  it,  on  occafion,  to  be  fharp- 
ened. 

The  plough  confills  of  feveral  parts  ;  among  the  reft 
a  wooden  fcrew  or  worm,  which,  catching  within  the 
nuts  of  the  two  feet  that  fuftain  it  on  the  cheeks,  brings 
the  knife  to  the  book  or  paper  which  is  faftened  in  the 
prefs  between  two  boards.  This  fcrew,  which  is  pretty 
long,  has  two  direftoriea,  which  refemble  thofe  of  the 
fcrews  of  the  prefs.  'To  make  the  plough  Aide  fquare 
and  even  on  the  cheeks,  fo  that  the  knife  may  make  an 
equal  paring,  that  foot  of  the  plough  where  the  knife  is 
not  fixed,  Aides  in  a  kind  of  groove,  faftened  along  one 
of  the  cheeks.  Laftly,  the  knife  is  a  piece  of  fteel,  fix 
or  fevcn  inches  long,  flat,  thin,  and  (harp,  terminating 
at  one  end  in  a  point,  like  that  of  a  fword,  and  at  the 
other  in  a  fquare  form,  which  ferves  to  fatten  it  to  the 
plough.     See  BooK-Binding. 

As  the  long  knives  ufed  by  us  in  the  cutting  of  books, 
©r  papers,  are  apt  to  jump  in  the  cutting  thick  books, 
the  Dutch  are  faid  to  ufe  circular  knives,  with  an  edge 
all  round  ;  which  not  only  cut  more  fteadily,  but  laft 
longer  without  grinding. 

Press,  in  the  IVooVen  Manufadoryy  is  a  large  wooden 
machine,  ferving  to  prefs  cloths,  ferges,  rateens,  &c. 
thereby  to  render  them  fmooth  and  even,  and  to  give 
them  a  glofs. 

This  machine  confifts  of  feveral  members.;  the  prin- 
cipal whereof  are  the  cheeks,  the  nut,  and  the  worm 
or  fcrew,  accompanied  with  its  bar,  which  ferves  to 
turn  it  round,  and  make  it  defcend  perpendicularly  on 
the  middle  of  a  thick  wooden  plank,  under  which  the 
fluffs  to  be  preffed  are  placed.  The  calender  is'  aHo 
a  kind  of  prefs,  ferving  topiefs  or  calender  linens,  filks, 
Sec. 

I.tbtTty  of  the  Press.     See  Libfrty  of  the  Prefs. 

PRESSING,  in  the  manufaftures,  is  the  violently 
Squeezing  a  cloth,  ftuff,  &c.  to  render  it  fmooth  and 
gloffy. 

There  are  two  methods  of  prefii,ng,  viz.  cold  and 
hot. 

As  to  the  former,  or  cold  prefling  :  After  the  ftuff 
has  been  fcoured,  fulled,  and  ftiorn,  it  is  folded  fquai*e 
in  equal  plaits,  and  a  fl<in  of  vellum  or  paftcboard  put 
between  each  plait.  Over  the  whole  is  laid  a  fquare 
wooden  plank,  and  fo  put  into  the  prefs,  which  is  fcrew- 
ed  down  tight  by  means  of  a'  lever.  After  it  has  lain 
a  fufficient  time  in  the  prefs,  they  take  it  out,  remo- 
vi'**,  the  pafteboards,.  and  lay  it  up  to  keep.  Some 
only  lay  the  ftuff  on  a  firm  table  after  plaiting  and 
pafteboarding,  cover  the  whole  with  a  wooden  plank, 
and  load  It  with  a  proper  weight. 

The  method  of  prefling  hot  is  this  :  Wlien  the  ftuff 
has  received  the  above  preparations,  it  is  fprinkled  a 
little  with  water,  fometlmes  gum-water ;  then  plaited 
equally,  and  between  each  two  plaits  are  put  leaves  of 
paftcboard  ;  and  between  every  fixth  and  feventh  plait, 
as  well  as  over  the  whole,  an  iron  or  brafs  plate  well 
heated  in  a  kind  of  furnace.  This  done,  it  is  laid  upon 
the  prefs,  and  forcibly  fcrewed  down.  Under  this  prefs 
are  laid  five,  fix,  &G.  pieces  at  the  fame  time,  all  fur- 
niftied  with  their  pafteboards  and  iron-plates.  When 
ihe  plates  are  well  cooled,  the  ftuffs  are  taken  out  and 
pitched  a  little  together  to  keep  them  in  the  plaitis. 
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This  manner  of  prefling  was  only  invented  to  cover  the  Steffi 
defefts  of  the  ftuffs ;  and,  accordingly,  it  has  been  fre 
quently  prohibited. 
.  Pressing,  or  Imprejfing.    See  Impressing. 
PRESSION,  or  PRESSURE,  in  the  Cartefian  Philo- 
fophy,  is  a  fuppofed  impulfive  kind  of  motion,  or  rather 
an  endeavour  to  move,  impreffed  on  a  fluid  medium,  and-- 
propagated  through  it. 

PRESSURE  OF  AIR.    See  Pneumatics. 
PRFSiURE  of  Fluids.  See  Hydrostatics  andPsEU-- 

MATICS. 

PREST,  i&  ufed  for  a  duty  in  money,  to  be  paid* 
by  the  ftieriff  on  his  account,  in  the  exchequer,  or  for 
money  left  or  remaining  in  his  hands  :  2  &  3  Edw.  VI,- 
c.  4. 

PRhs^-Mone^\  is  fo  called  from  the  French  word  preft,  • 
that  is,  promptus,  exped'Uus  ;  for  that  it  binds  thofe  who 
receive  it,  to  be  ready  at  all  times  appointed,  being  com- 
monly meant  of  foldiers. 

PREST A'^riON-MONEY,  is  a  fum  of  money  paid 
yearly  by  archdeacons  and  other  dignitaries  to  their 
bilhop,  pro  exter'torl  jurlfdiSlone, 

Prestation  (prafiattojy-wd.^  anciently  ufed  for  other  ' 
payments  :  Et  quietiftnt  de  praflatisne  muragii.  Charts 
Hen.  VII.    Sometitnes  alfo  for  pourveyance. 

PRESTEIGN  is  a  town  in  Radnorfliire,  diftant- 
149  miles  weft-north-weft  from  London,  in  the  direft 
road  to  Aberyftwith,  and  throughout  South  Wales,  in 
N.  Lat.  52''  12',  bounded  to  the  north  and  north-eaft 
by  Plercfordftiire.    It  is  a  neat  well  built  town,  with 
clean  and  regular  ftreets,  and  is  the  refidence  of  many, 
genteel  families.    The  neighbourhood  abounds  with  all 
the  comforts  and  conveuiencies  of  life.    It  is  feated  on 
a  gravelly  foil  on  the  banks  of  the  river  Lug,  and  at  the 
head  of  a  very  fertile  vale  :  tlie  mountains  to  the  weft 
and  north- weft  of  the  town  forming,  as  it  were,  an 
amphitheatre  round  it.    The  name  of  it  in  Welih  is 
Stan-Andras,  which  is  fuppofed  to  be  derived  from  the 
church,  which  is  dedicated  to  Saint  Andrew.  The 
town  is  divided  into  four  wards,  which  have  each  a  fe- 
parate  jurifdiftion,  feparate  officers,  levies,  &c.  The 
curfew-bell  of  William  the  Conqueror  ftill  remains  ia 
thii  place,  and  is  rung  every  night.    It  is  a  borough  by  ~ 
prefcription,  and  is  governed  by  a  bailiff  annually  elec- 
ted, and  fworn  in  by  a  fteward  appointed  by  the  crown. 
I'he  living  is  a  rectory  and  vicarage  united,  and  report- 
ed to  be  worth  from  L.  500  to  L.  600  per  annum  i  the 
parifh  lying  in  two  counties.   Here  is  an  excellent  free 
fchool  well  endow'ed.  The  county  hall,  the  county  gaol, 
the  county  bridewell,  and  houfe  of  correftion,  are  kept 
in  this  place.  The  markets  are  held  on  Saturdays ;  and. 
there  are  two  fairs  in  the  year.    About  a  century  and 
a  half  ago  Prefteign  was  confiderably  larger  ;  had  a 
good  woollen  manufactory,  of  which  the  verj'  large 
buildings  now  ftanding  (formerly  belonging  to  clothiers) 
bear  ample  teftimony ;  but  a  fiire,  fucceeded  by  the 
plague,  in  the  town  about  the  year  1636,  reduced  the 
fame,  and  with  it,  its  confequence  as  a  manufadluring, 
town.    The  healthinefs  of  its  fituation  cannot  be  better 
alcertaincd  than  by  the  regifter  of  births  and  burials. 
The  parifli  embraces  at  leaft  a  circle  of  1 9  miles  ;  and 
the  ava-age  of  burials  for  the  laft  feven  year*  was  only 
26  perionspfr  annum,  and  that  of  births  for  the  fama 
time  was  42  ;  and  of  the  former  upwards^  of  18  were 
from  80  to  POQ  years  old.- 
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PRESTER  (John,  or  Jean),  an  appellation  former- 
_^  ly  given  to  an  emperor  of  the  Tartars  wlio  was  ovcr- 
^  come  and  killed  by  Jenghiz  Khan.  Since  that  time  it 
has  been  given  to  the  emperor  of  Abyffinia  or  Ethio- 
pia  ;  however,  in  Ethiopia  itfelf  tliis  name  is  utterly 
unknown,  the  emperor  being  there  called  the  p-md  ns' 
gus. 

Prester,  a  meteor,  confiding  of  an  exhalation 
thrown  from  the  clouds  downwards  with  inch  violence, 
a*:  that  by  the  colhlion  it  is  fet  on  lire.  The  word  is 
(ireck,  ^('■i'^cf,  the  najue  of  a  kind  of  fei-pent ;  called 
alio  il//)fasf  to  which  this  meteor  is  fuppofed  to  bear  a 
reiemblance.  The  prtllcr  dilftrs  from  the  thunderbolt 
in  the  manner  of  its  inriammation  ;  and  in  its  burning 
and  breaking  every  thing  it  touches  with  greater  vio- 
lence. 

Krester,  a  word  ufed  by  fome  to  exprefs  the  ex- 
ternal part  of  the  neck,  w-hich  is  ufually  inflated  in  an- 

TRESTIMONY,  in  canon  law,  is  derived  a  pr^^u, 
tione  quut'idiana  ;  and  is,  by  fome,  defined  to  be  a  kind 
of  benefice,  ferved  by  a  fingle  priell:.  Others  fay,  it*is  the 
incumbency  of  a  chapel,  without  any  title  or  collation; 
iuch  ag  are  moft  of  thofc  in  caftles,  where  prayers  or  mafs 
are  faid  ;  and  which  ai^e  luere  unendowed  oratories. 
Whence  the  term  is  alfo  applied,  in  the  Romifli  church, 
to  certain  perpetual  oflices  bellowed  on  canons,  rehgi- 
ous,  or  others,  for  the  laying  of  maffes,  by  way  of  aug* 
mentation  of  their  livings.  Others  think  it  is  a  leaie, 
or  concelfion  of  any  ecclefiallical  fund  or  revenue,  be- 
longing to  a  monallery,  to  be  enjoyed  duiing  life.  Du 
Mouhn  calls  it  a  profane  benefice,  which,  however,  has  a 
perpetual  title,  and  an  ecclcliaftical  oflGice,  with  certain 
revenues  attached  to  it ;  which  the  incumbent  is  allow- 
ed to  fell,  and  which  may  be  polfefTed  without  tonfure  ; 
inch  as  the  lay  church -wardens  of  Notre-dame.  He 
adds,  tliat,  in  propriety,  the  canonries  of  chapels  are 
benehces  of  this  nature.  The  molt  probable  opinion 
feems  to  be,  that  preflimony  is  a  fund,  or  revenue,  ap- 
propriated by  the  founder  for  the  fubfiftenceof  a  prielt, 
without  being  erefted  into  any  title  of  benefice,  chapel, 
prebend,  or  priory ;  and  which  is  not  fubje£l  either  to 
the  pope  or  to  the  ordinary,  but  w^hereof  the  patron, 
and  thole  who  have  a  right  from  him,  are  the  collators, 
and  nominate  and  confer  plena  jure, 

PRESTO,  in  the  Italian  mufic,  intimates  to  perform 
quick  ;  as  prejTiJfuno  does  extremely  quick. 

PRESTON,  a  town  of  Lancafliire  in  England,  feat- 
ed  on  the  river  Ribble,  over  which  there  is  a  handfome 
ftone  bridge.  Here  is  held  a  court  of  chancery,  and  o- 
ther  offices,  of  jullice  for  the  county  palatine  of  Lanca- 
fter.  It  is  noted  for  the  defeat  of  the  rebels  here  in 
1715,  when  they  were  all  made  prifoners,  and  fent  up 
to  London.    W.  Long.  2.  26.  N.  Lat.  53.  45. 

PRESTRE.    See  Vauban. 

PRETENSED  or  pretended  right,  in  law,  is 
where  one  is  in  polTeffion  of  lands  and  tenements,  which 
another,  who  is  out,  claims  and  fues  for.  Here  the 
pretenfed  right  is  in  him  who  fo  claims  or  fues. 

PRETERITE,  in  grammar,  a  tenfe  which  exprefles 
the  time  palt,  or  an  adlion  completely  finilhed ;  as, 
fcripfi,  "  I  have  written."  See  T'ertect  and  Gram- 
mar. 

PR  ETERITION,  or  fRETER  mis  sign,  in  rhetoric, 
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a  figure  whereby,  in  pretending  to  pafs  over  a  thing  un- 
touched, we  make  a  fummary  mer.tion  tliereof.  J  ivill 
not  fay  hi'  is  ^.'a/iant,  he  h  learned,  he  is  jufi.  Sec.  The 
moil  artful  praifes  are  thoie  given  by  way  of  preterition. 
See  Oratory-. 

PRETEXT,  a  colour  or  motive,  whether  real  or 
feigned,  for  doing  fomething. 

Toga  PRETEXPA,  ajnong  the  ancient  Romans, 
a  long  white  gown,  with  a. border  of  purple  round  the 
edges,  and  worn  by  children  of  quality  till  the  :ige  of 
puberty,  viz.  by  the  boys  till  1 7,  when  they  chan- 
ged it  for  the  toga  •virilu  :  and  by  the  girls  till  mar- 
riage. 

PRETIUM  sepulchri,  in  old  lawbook8,&c.  thofc 
goods  accriu'ng  to  the  church  wherein  a  corpfe  is  buri- 
ed. In  the  Irifh  canons,  lib.  xix.  cap.  6.  it  is  ordered, 
that  along  with  every  body  that  is  buried,  there  go  lu'g 
cow,  horfe,  apparel,  and  the  furniture  of  his  bed  ;  none 
ot  which  may  be  difpofed  of  otherwife  than  for  the  pay- 
nU'nt  ot  debts,  &c.  as  being  familiars  and  domellics  of 
the  deceakd. 

PRE  i  OR,  a  magiftrate  among  the  ancient  Ro* 
mans,  not  imlike  our  lord  chief  juftices,  or  lord  chan- 
cellor, or  both  in  one  ;  as  being  veiled  with  the  .-power 
of  dillributing  jullice  among  the  citizens.  At  firll  there 
was  only  one  i>retor ;  but  afterwards,  another  being 
created,  the  firft  or  chief  one  had  the  title  o{  prtetor  ur- 
banus,  or  the  "  city  pretor:"  the  other  was  called  perc" 
grinus,  as  being  judge  in  all  matters  relating  to  foreign- 
ers* But,  befides  thefe,  there  were  afterwards  created 
many  provincial  pretors;  who  were  not  only  judges,  but 
alfo  alTilled  the  confuls  in  the  government  of  the  pro- 
vinces, and  even  were  invelled  with  the  government  of 
provinces  themfelves. 

PRETORIAN  Guards,  in  Roman  antiquity,  were 
the  emperor's  guards,  who  at  length  were  increafed  to 
10,000:  they  had  this  denomination,  according  to  fome, 
from  their  being  ftationed  at  a  place  called  Praiorium  : 
their  commander  was  Ityled  prcefeilus  pratinrli. 

PRETORIUM,  or  Pr^torium,  among  the  Ro- 
n^ans,  denoted  the  hall  or  court  whei-ein  the  pretor  lived, 
and  wherein  he  adminillered jullice. 

It  likewife  denoted  the  tent  of  the  Roman  general, 
wherein  council  ot  war.  Sec  were  held  :  alio  a  place  in 
Rome  where  the  Pretorian  guards  were  lodged. 

PREVARICATION,  in  the  civil  law,  is  where  the 
informer  colludes  with  the  defendants,  and  fo  makes  on- 
ly a  (ham  profecution. 

Prevarication,  in  our  laws,  is  when  a  man  falfely 
feems  to  imdertake  a  thing,  with  intention  that  he  ni^y 
deftroy  it  ;  where  a  lawyer  pleads  booty,  or  a£ls  by  col- 
lufion,  &c. 

It  alfo  denotes  a  fecret  abufe  committed  in  the  exer- 
cife  of  a  public  office,  or  of  a  commiflion  given  by  a 
private  perfon. 

PRIAM,  king  of  Troy,  was  the  fon  of  I^aomedon. 
He  was  carried  into  Greece  after  the  taking  of  that  city 
by  Hercules  ;  but  was  afterwards  ranfomed,  on  which 
he  obtained  the  name  of  Priam,  a  Greek  w^ord  fignify- 
ing  *'  ranfomed."  At  his  return  he  rebuilt  Ilium,  and 
extended  the  bounds  of  the  kingdom  of  Troy,  which 
becaine  very  flourilliing  under  his  reign.  He  married 
Hecuba,  the  daughter  of  Cilfeus  king  of  Thrace,  by 
whom  he  had  19  children  ;  and  among  the  rell  Paris, 
7  who 
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who  carried  ofF  Helen,  and  occafioned  the  ruin  of  Troy, 
which  is  fuppofed  to  have  been  facked  by  the  Greeks 
about  1 1 84  B.  C.  when  Priam  was  killed  by  Pyrrhus 
the  fon  of  Achilles  at  the  foot  of  an  altar  where  he  had 
taken  refuge,  after  a  reign  of  52  years.    See  Troy. 

PRIAPISMUS,  or  PRIAPISM,  is  an  ereclion  of  the- 
penis  without  any  concomitant  pain,  or  the  confent  of 
other  parts.  It  is  thus  called,  becaufe  the  perfon  in 
this  ftate  refembles  the  lewd  god  Priapus.  Coelius  Au- 
relianus  fays  it  is  a  palfy  of  the  feminal  vefTels,  and  other 
nerves  diftributed  to  the  parts  about  the  penis,  by  the 
diftenlion  of  which  this  diforder  is  ]<roduced.  It  is  of 
the  fame  nature  as  the  fatyriafis.  See  Medicine,  n°  372. 

PRIAPUS,  in  Pagan  worfhip,  the  fon  of  Bacchus 
and  Venus,  who  prcfidcd  over  gardens  and  the  rpoft  in- 
decent actions.]  He  was  particularly  adored  at  I/ampia- 
cus,  a  city  at  the  mouth  of  the  Hellefpont,  faid  to  be  the 
place  of  his  birth  ;  and  his  image  was  placed  in  gardens 
to  defend  them  from  thieves  and  birds  deftruftive  to 
fruit.  He  was  ufually  reprefented  naked,  with  a  ftern 
countenance,  matted  hair,  and  holding  either  a  wooden 
fword  or  fickle  in  his  hand,  and  with  a  monftrous  pri- 
vity ;  from  whence  downward  his  body  ended  in  a  fhape- 
lefs  trunk.  The'  facrifice  offered  to  this  obfcene  deity 
was  the  afs  ;  either  on  account  of  the  natural  uncomeli- 
nefs  of  this  animal,  and  its  propenfity  to  venery,  or  from 
the  difappointment  which  Priapus  met  with  on  his  at- 
tempting the  chaftity  of  Vclla,  while  that  goddefs  was 
afleep,  when  fhe  efcaped  the  injury  defigned  her  by  her 
1t)eing  awaked  by  the  braying  of  old  Silenus's  afs. 

PRICE  (Rev.  Richard),  D.  D.  L.  L.  D.  fellow  of 
the  Royal  Society  of  London,  and  of  the  Academy  of 
Sciences,  New  England,  was  born  at  Tynton  in  Gla- 
morganfliire,  February  22.  1723.  His  father  was  a 
diffenting  minifter  at  Bridgend  in  that  county,  and 
died  in  1739.  At  eight  years  eld  he  was  placed  under 
a  Mr  Simmons  of  Neath  ;  and  in  four  years  removed 
to  Pentwyn  in  Caermarthenfh ire  under  the  Rev.  Samuel 
Jones,  whom  he  reprefented  as  a  man  of  a  very  enlar- 
ged mind,  and  who  firll  infpired  him  with  hberal  fenti- 
ments  of  religion.  Having  lived  as  long  with  him  as 
with  Mr  Simmons,  he  was  fent  to  Mr  Griffith's  acade- 
my at  Talgarth  in  Breconfliire.  In  1 740  he  loft  his 
mother ;  and  on  this  he  quitted  the  academy  and  came 
to  London.  Here  he  was  fettled  at  that  academy,  of 
which  Mr  Eames  was  the  principal  tutor,  under  the  pa- 
tronage of  his  uncle  the  Rev.  S.  Price,  who  was  co- 
pallor  with  Dr  Watts  upwards  of  40  years.  At  the 
end  of  four  years  he  left  this  academy,  and  refided  with 
Mr  Streatfield  of  Stoke  Newington  in  the  quality  of 
domeftic  chaplain,  while  at  the  fame  time  he  regularly 
affilled  Dr  Chandler  at  the  Old  Jewry,  and  occalioually 
aflifted  others.  Having  lived  with  Mr  Streatfield  near 
13  years,  on  his  death  and  his  uncle's  he  was  induced 
to  change  his  fituation,  and  in  1757  married  Mifs  S. 
Blundeil  of  Leicefterfhire.  He  then  fettled  at  Hack- 
ney,  but  being  fhortly  after  chofen  minifter  at  Newing- 
ton Green,  he  lived  there  until  the  death  of  his  wife, 
which  was  in  1786,  when  he  returned  to  Hack- 
,  ney.  He  was  next  chofen  afternoon-preacher  at  the 
meeting-houfc  in  Poor  Jewry-ftreet,  but  this  he  refign- 
ed  on  being  elefted  paftor  of  the  Gravel-pit  meeting 
Hackney,  and  afternoon-preacher  at  Newington  Green. 
Thefe  he  refigned  with  a  farewel-fermon  in  February 
1    I .    Shortly  after  he  was  attacked  with  a  nervous 
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fever,  which  difappearlag  was  fucceeded  by  a  diforder 
in  his  bladder,  which  reduced  liim  to  fuch  a  degree  ^ 
that,  worn  out  with  agony  and  difeafe,  he  died  without 
a  groan  on  the  19th  April  .1791.  He  left  his  property 
to  a  fifter  and  two  nephews. 

Dr  Kippis,  fpeaking  of  his  learning  and  purfuits, 
obferves  *,  that  "  his  chief  aim  was  to  lay  a  foundation  *  AJJnfi 
for  folid  knowledge,  by  an  application  to  fciences  of  the''^  ^'J  ^'^^^ 
nobleft  kind.     It  was  on  the  great  and  fundamental'"''^'' ' 
principles  and  obligations  of  morality,  on  the  higher 
fpecies  of  mathematics,  on  the  fublimer  parts  of  natu- 
ral philofophy,  on  the  triie  bafis  of  government,  and  on 
the  queftions  which  relate  to  the  eflential  welfare  and 
dignity  of  man,  that  his  ftudies  were  employed  ;  and  in 
the  profecution  of  thefe  ftudies  he  not  only  enriched 
his  own  mind,  but  was  enabled  to  become  of  eminent 
fervice  to  his  country  and  to  the  world.     In  his  moral 
writings  he  has  laboured  with  diftinguiftied  ability  to 
build  tlie  fcience  of  ethics  on  an  immutable  bafis-;  and 
what  he  has  advanced  will  always  ftand  high  in  eftima- 
tion  as  one  of  the  ftrongeft  efforts  of  hu^-nan  reafon  in 
favour  of  the  fyilem  he  has  adopted.    For  myfelf  (adds 
Dr  Kippis),  I  fcruple  not  to  fay,  that  I  regard  the 
treatife  referred  to  as  a  rich  treafure  of  valuable  infor-  • 
mation,  and  as  deferving  to  be  ranked  among  the  firft 
produAions  of  its  kind.    With  refpeft  to  his  other 
ethical  works,  every  one  muft  admire  the  zeal,  carneft- 
nefs,  and  ftrength,  with  which  he  endeavours  to  lead 
men  into  pious  views  of  God,  of  providence  and  prayer  ;, 
and  to  promote  the  exercife  of  devout  and  amiable 
difpoiitions.    In  confequence  of  his  profound  know- 
ledge in  mathematical  calculations,  he  was  qualified  at 
a  particular  crifis  for  being  of  fingular  utility  to  his 
fellow-citizens.     A  number  of  fchemes  for  infuranca 
for  lives,  and  the  benefit  of  furvivorlhip,  promifing 
mighty  advantages,  were  rifing  up  in  the  metropolis.. 
Thefe  ruinous  fchemes  would  have  been  carried  to  great 
excefs  had  not  Dr  Price  fteppcd  forward  and  difpelled 
the  delufion.    Gratitude  will  not  allow  us  to  forget  the 
ability  and  fplrit  with  which  he  awakened  the  attention- 
of  his  countrymen  to  the  reduftion  of  the  national  debt. 
With  him  it  was  that  the  fcheme  of  the  prefent  minifter 
for  that  purpofe  is  underftood  to  have  originated.  What 
crowned  the  whole  of  his  charaAer  was,  its  being  an 
affemblage  of  the  moft  amiable  and  excellent  private  vir- 
tues.   His  piety  was  fincere,  humble,  and  fervent ;  his 
foul  pure  and  elevated ;  in  his  views  dilinterefted  and: 
noble  ;  and  in  his  manners  mild  and  gentle  :  the  ap- 
plaufe  of  his  talents  and  virtues  will  be  tranfmitted  to 
future  ages,  and  he  will  be  united  in  the  catalogue  with- 
the  moft  eminent  benefaftors  of  mankind." 

This  is  the  panegyric  of  a  friend;,  but  with  few  abate- 
ments it  will  be  admitted  by  every  candid  reader.  In 
morals  Dr  Price's  principles  were  thofe  of  Cudworth 
and  Clarke;  and  by  many  who  have  themfelves  adopted 
a  very  different  theory,  he  is  allowed  to  have  defended 
thofe  principles  with  greater  ability  than  any  other 
writer  in  the  Englifh  language  (fee  Moral  Philofophy^ 
n-  14.)  In  metaphylics  he  was  perhaps  too  great  an 
admirer  of  Plato,  from  whom  he  has  borrowed  a  doc- 
trine concerning  ideas  which  we  confefs  ourfelves  unable 
to  comprehend.  He  was  a  firm  believer  in  the  imma- 
teriality of  the  foul ;  but,  with  Dr  Law,  the  late  learn'- 
ed  bilhop  of  CarUfle,  he  thought,  that  from  death  to 
the  refurredion  of  the  body  it  remains  iii  a  dormant  or 
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qulcfcent  ft^e.  He  contended  for  its  indivlfibility,  but 
maintained  at  the  fame  time  its  CKtenfion  ;  which  fur- 
nifhed  Dr  Prleftley  with  fome  advantages  in  their  ce- 
lebrated controverfy,  which  his  own  acutencfs  would 
never  have  obtained.  In  propagating  liis  political  prin- 
ciples, which  were  republican,  he  fometimes  exprefled 
himfelf  with  undue  veliemence  ;  and  he  was  a  zealous 
■enemy  to  all  religious  eftabliihments  which,  m  his  opi- 
nion, encroach  upon  that  liberty  wherewith  Chrift  has 
made  us  free.  His  faith  refpefting  the  Son  of  God 
was  what  has  been  called  fometimes  low  ^riani/m  and 
fometimes  SemUarianifm.  From  a  very  early  age  he 
claimed  the  privilege  of  thinking  for  himfelf  on  every 
•fubjed.  His  father  was  a  rigid  Calvinift,  and  fpared 
no  pains  to  inftil  his  own  theological  dogmas  into  the 
tender  mind  of  his  fon  ;  but  young  Richard  would 
often  ftart  his  doubts  and  difficulties,  and  fometimes 
incur  the  old  man's  difpleafure  by  arguing  againft  his 
favourite  fyftem  with  an  ingenuity  that  pei-plexed,  and 
a  folidit-y  that  could  not  be  eafily  overturned.  He  had 
once  the  misfortune  to  be  caught  reading  a  volume  of 
■Clarke's  fermons,  v.-hich  his  father  in  great  wrath  fnatch- 
ed  from  him  and  threw  into  the  fire.  Perhaps  h«  could 
not  have  taken  a  more  effeftual  method  to  make  the 
book  a  favourite,  or  to  excite  the  young  man's  curiofjty 
after  the  other  works  of  the  fame  author  ;  and  it  is  by 
CO  means  improbable  that  this  orthodox  bigotry  con- 
tributed more  than  any  other  circumftance  to  lay  the 
foundation  of  his  fon's  Arianifm. 

But  whatever  may  be  thought  of  Dr  Price's  fpecu- 
lative  opinions,  whether  political  or  religious,  his  vir- 
tues in  private  life  have  never  been  called  in  quellion. 
Of  his  praftical  religion  it  is  impoffible  to  fpeak  in 
;terms  too  high.  There  was  a  fervour  even  in  his 
public  prayers  which  indicated  the  ftrongeft  fenfibili- 
•ty  as  well  as  fincerity  in  himfelf,  and  communicated 
its  warmth  to  thof«  who  joined  with  hira.  But  in 
his  family  devotions  he  gave  ftill  fuller  fcope  to  the 
pious  emotions  of  his  foul,  and  proved  to  thofe  friends 
who  were  occafionally  prefent  at  them  how  deeply  he 
felt  religious  imprefilons,  and  how  happily  he  blended 
in  this  as  well  as  in  other  things  the  cool  declfions  of 
the  underflanding  with  the  amiable  and  exalted  fenfibi- 
litles  of  the  heart. 

But  It  was  not  in  devotion  only  that  thefe  fenfiblH- 
lies  were  difplayed.  He  was  as  exemplary  in  affeftlon 
4o  his  relatives  as  in  love  to  his  Maker.  Of  this  he 
gave  a  ftriking  though  private  inflance  before  he  firft 
-quitted  his  native  place  to  try  his  fortune  in  London. 
His  father  had  left  to  an  elder  brother  by  a  former 
TOamage  a  very  confiderable  fortune  ;  to  Richard  he 
left  a  mere  trifle  ;  and  to  each  of  two  fifters  ftill  lefs. 
Our  author  divided  his  lhare  between  his  fifters,  refer- 
•ving  to*himfelf  only  a  few  pounds  to  defray  the  expences 
of  his  journey,  and  trulling  for  his  future  fupport  to 
ihe  blefiing  of  God  upon  his  talents  and  his  induftry. 
As  in  early  life  he  was  an  affe&ionate  and  generous 
brother,  in  old  age  he  was  a  loving  and  attentive  huf- 
tand.  His  wife,  who  for  a  confiderable  time  before 
her  death  was  almoft  wholly  helplefs,  found  during  the 
laft  years  of  her  life  hardly  any  enjoyment  except  in  a 
game  at  whift  ;  and  though  our  Doftor  difliked  cards 
as  a  wafte  of  time,  and  never  touched  them  on  any 
jBther  occafion,  to  amufe  her  he  would  fit  down  every 
cveoing  to  the  card-table,  and  play  till  it  was  late,  with 
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a  cheerfulnefs  and  good  humour  wliicli  charmed  every 
perfon  who  had  the  happlnefs  of  viewing  him  in  that 
endearing  fituation. 

Yet,  though  thus  attentive  to  the  obligations  of  do- 
meftic  life,  he  did  not  fuffer  his  private  affeftions  to  en- 
croach upon  his  foclal  duties.  His  talents  and  his  la- 
bours were  ev€r  ready  at  the  call  of  frlendfhip  ;  nay, 
fo  miicb  did  his  nature  aboiuid  with  the  milk  of  human 
kindnefs,  that  he  could  not  refift  without  extreme  reluc- 
tance even  troublefome  and  unreafonable  felicitations. 
His  hours  of  ftudy  and  retirement  were  frequently  bro» 
ken  in  upon  by  applications  for  afiiftance  and  advice,, 
efpecially  in  matters  relating  to  annxuties  and  life-infu- 
rances  ;  and  in  this  way  he  facrificed  much  of  his  per- 
fonal  convenience  to  individuals  of  whom  he  knew  but 
h'ttle,  and  from  whom  he  would  accept  of  no  pecuniary 
recompenfe".  His  good  nature  in  this  refpeft  amounted 
almoft  to  a  foible  ;  and  fubjefted  him  to  importunities 
and  lofs  of  time,  of  which  he  would  fometimes  com^ 
plain  as  interfering  materfally  with  more  important  and 
more  generally  ufeful  ftudies. 

Whilft  he  thus  obliged  the  rich  by  his  mental  talents, 
he  fuccoured  the  poor  with  his  earthly  fubftance.  A 
fifth  part  of  his  annual  income  was  regularly  devoted 
to  charitable,  purpofes  ;  and  he  was  laudably  anxious  to 
diftribute  it  in  fuch  a  way  as  might  produce  the  great- 
eft  good.  In  the  pradllce  of  this,  and  indeed  of  ail  lila 
virtues,  he  was  utterly  devoid  of  oftentation.  Simpli- 
city and  humility  were  among  the  ftrong  features  of 
his  charafter.  No  man  was  ever  lefs  fenfible  of  his  own 
excellence,  or  lefs  elated  by  his  own  celebrity  ;  and  in 
no  man  was  the  dignity  of  artlefs  manners  and  unaffedcd 
modefty  more  happily  difplayed. 

His  face  vvas  the  true  index  of  his  mind.  It  beam- 
ed with  philanthropy ;  and  when  lighted  up  in  conver- 
fation  with  his  friends,  affumed  an  afpeft  «peculiarly 
plcafing.  His  perfon  was  flender,  and  rather  below 
the  common  fize,  but  pofTeffed  of  great  mufcular  ftrength 
and  remarkable  aftivity.  A  habit  of  deep  thought  had 
given  a  ftoop  to  his  figure,  and  he  genei-ally  walked  a 
brilk  pace  with  his  eyes  on  the  ground,  his  coat  button- 
ed, one  hand  in  his  pocket,  and  the  other  fwinging  by 
his  fide. 

It  is  natural  to  fuppofe  that  fuch  a  man  as  Dr  Price, 
fome  of  whofe  writings  wtre  tranflated  into  foreign 
languages,  would  be  very  generally  refpeded  in  the  re- 
public of  letters,  and  have  many  correfpondents.  The 
fuppofition  is  well  founded.  In  1763  or  1 7  64  he  wag 
chofen  a  fellow  of  the  Royal  Society,  and  contributed 
largely  to  the  tranfaftions  of  that  learned  body  ;  in 
1769  he  received  from  Aberdeen  a  diploma  creating 
him  DD.;  and  in  1783  the  degree  of  LL.D.  was  con- 
ferred upon  him  by  the  college  of  Yale  in  Connefticut, 
As  in  1770  he  had  refufed  an  American  degree  which 
had  been  conveyed  to  him  by  Dr  Franklin,  his  accep- 
tance of  one  1 3  years  afterwards  can  be  attributed  only 
to  his  extravagant  attachment  to  a  republican  form  of 
government ;  which  was  the  greateft  defeft  in  his  cha- 
rafter,  and  fhows  what  prejudices  the  moft  vigorous 
mind  will  imbibe  by  thinking  always  on  the  fame  fub- 
jefts,  and  in  the  fame  track.  Among^  his  correfpon- 
dents, the  moft  eminent  in  his  own  country  were  the 
late  Lord  Chatham,  Lord  Stanhope,  Lord  Lanfdovvne, 
the  late  biftiops  of  Carlifle  and  St  Afaph,  and  the  pre- 
fent billicp  of  LandafF ;  Mr  Hume,  Mr  Harris  of  Sa- 
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liAjun',  Dr  Gregpry  of  Edmburgb,  and  the  celebrated 
Mr  Howard,  who  lived  with  him  on  terms  of  the  great- 
eil  intimacy  ;  in  America  he  correfpcnded  with  Dr 
FrankUn,  Dr  Chauncey,  Mr  Adams,  and  others  ;  and 
in  Fiance  w^ith  the  celebrated  Tu-got,  the  Duke  de 
Rochefoucault,  and  feveral  of  the  firft  national  affembly. 
One  of  his  female  correfpondents  llcetched  his  charafter 
with  great  juftnefs  many  years  ago  under  the  fiftitious 
Vjut  well  applied  name  of  Simp/ictus  ;  and  with  this  cha- 
rafter  we  lhall  clofe  thefe  fnort  memoirs. 

"  While  the  vain  man  is  painfully  driving  to  out- 
ihine  the  company  and  to  attra£l  the  admiration  by 
falfe  wit,  forced  compliments,  and  lludied  graces,  he 
muft  furely  be  mortified  to  obferve  how  conllantly  Sim- 
pliclus  engages  their  attention,  refpeft,  and  complacen- 
cy, without  having  once  thought  of  himfelf  as  a  perlbn 
of  any  confequence  among  them.  Simplicius  imparts 
his  fuperior  knowledge,  when  called  upon,  as  eafily  and 
naturally  as  he  would  tell  you  what  it  is  o'clock  ;  and 
with  the  fame  readinefs  and  good  will  informs  the  moil 
ignorant  or  confers  with  the  moft  learned.  He  is  as 
willing  to  receive  information  as  to  give  it,  and  to  join 
the  company,  as  far  as  he  is  able,  in  the  moll  trifling 
vMinverfation  into  which  they  may  happen  to  fall  as  in 
the  moft  ferious  and  fublime.  If  he  difputes,  it  is  with 
as  much  candour  on  the  moft  Important  and  interefting 
as  on  the  moft  infignificant  fubje£ls;  and  he  is  not  lefs  pa- 
tient in  hearing  than  in  anfwering  his  antagonift.  If  you 
talk  to  him  of  himfelf  or  his  works,  he  accepts  praife  or 
acknowledges  defefts  with  equal  meeknefs,  and  it  is  im- 
poffible  to  fufpeft  him  of  afFeftation  in  either.  We  are 
more  obliged  by  the  plain  unexaggerated  expreflions  of 
his  regard,  than  by  the  comphments  and  attentions  of 
the  moft  accomplilhed  pattern  of  high  breeding  ;  be- 
caufe  his  benevolence  and  fmcerity  are  fo  ftrongly  mark- 
ed in  every  look,  word,  and  a<3:ion,  that  we  are  convin- 
ced his  civilities  are  offered  for  our  fakes,  not  for  his 
own,  and  are  the  natural  effefts  of  real  kindnefs,  not 
the  ftudied  ornaments  of  behaviour.  Every  one  is  de- 
firous  to  fliow  him  kindnefs  in  return,  which  we  know 
will  be  accepted  juft  as  it  is  meant.  All  are  ready  to 
pay  him  that  deference  which  he  does  not  defire,  and 
to  give  him  credit  for  more  than  he  affumes,  or  even 
more  than  he  poffefies.  With  a  perfon  ungraceful,  and 
with  manners  unpoliflied  by  the  world,  his  behaviour  is 
always  proper,  eafy,  and  refpeftable;  as  free  from  con- 
ftraint  and  fervility  in  the  higheft  company,  as  from 
haughtinefs  and  infolence  in  the  loweft.  His  dignity 
arifes  from  his  humility  ;  and  the  fweetnefs,  gentlenels, 
and  franknefs  of  his  manners,  from  the  real  goodnefs 
and  reftltude  of  his  heart,  which  lies  open  to  infpeAion 
in  all  the  fearleffnefs  of  ti'uth,  without  any  need  of  dif- 
guife  or  ornament." 

Such  was  Dr  Price. — Of  his  public  principles  men 
will  think  differently ;  of  his  private  worth  there  can 
be  but  one  opinion.  He  will  live  in  the  memory  of  his 
friends  till  memory  has  loft  her  power.  To  pofterity 
his  works  will  be  his  monument.  They  are  :  A  Re- 
view of  the  principal  Queftions  and  Difficulties  in  Mo- 
rals, 8vo,  1758;  Diflertations  on  Providence,  &c.  8vo, 
1767;  Obfervations  on  Reverfionary  Payments,  &c. 
Svo,  1771  ;  Appeal  on  the  National  Debt,  Sic.  8vo, 
1773  ;  Obfervations  on  the  Nature  of  Civil  Liberty, 
1776;  on  Materialifm  and  Nectffity,  in  a  correfuon- 
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dence  between  Dr  Price  and  Dr  Prieftley,  1775;  en 
Annuities,  Affurances,  Population,  &c.  8vo,  1779  » 
the  Population  of  England,  1 780;  on  the  Public  Debts, 
Finances,  Loans,  &c.  8vo,  1783  ;  on  Reverfionary 
Payments,  2  vols,  1783  ;  on  the  importance  of  the  A- 
merican  Revolution,  1784  :  befides  Sermons,  and  a  va- 
riety of  papers  in  the  Philofophlcal  Tranfaftions  on 
aftronomical  and  other  philofophicjil  fubjefts. 

PRIDE,  inordinate  and  unreafonable  fc!f-cftcem,  at- 
tended with  infolence  and  rude  treatment  of  others. — 
It  is  frequently  confounded  with  vanity,  and  fometimes 
with  dignity  ;  bnt  to  the  former  paffion  it  has  no  re- 
femblance,  and  in  many  circumftances  it  differs  from  the 
latter.  Vanity  is  the  parent  of  loquacious  boafting ; 
and  the  perfon  fubjeft  to  it,  if  liis  pretences  be  admit- 
ted, has  no  inclination  to  infult  the  company.  The 
proud  man,  on  the  other  hand,  is  naturally  filent,  and, 
wrapt  up  in  his  own  importance,  he  feldom  fpeaks  but 
to  make  his  audience  feel  their  inferiority.  It  is  this 
circumftance  which  dittinguifhes  pride  from  dignity, 
and  conftitutes  its  finfulnefs.  Every  man  poffeffed  of 
great  powers  of  mind  is  confcious  of  them,  and  feels 
that  he  holds  a  higher  rank  in  the  fcale  of  exiftence  than 
he  whofe  powers  are  lefs.  If  he  recolleft,  at  the  fame 
time,  that  he  has  nothing  which  he  did  not  receive,  and 
that  his  fuperiority  is  owing  to  the  good  pleafure  of 
Him  who  foiTTis  his  creatures  differently,  as  the  potter 
forms  his  clay  ;  he  will  be  fo  far  from  infulting  his  in- 
feriors, that  when  neceffarily  in  company  with  them, 
he  will  bear  with  their  foibles,  and,  as  far  as  is  proper, 
make  them  lofe  fight  of  the  diftance  which  the  laws  of 
God  and  man  have  for  ever  placed  between  them  and 
him.  This  condefcenfion,  however,  if  he  be  a  man  of 
dignity,  will  never  lead  him  to  join  with  them  in  any 
mean  or  dirty  aftion.  He  will  even  excufe  in  them 
many  things  which  he  would  condemn  in  himfelf,  and 
give  them  his  good  wiflies,  after  they  have  forfeited  his 
efteem.  Such  a  chara6ler  is  amiable  and  reipeftablc, 
and  w^hat  every  man  fhould  labour  to  obtain.  From  the 
weaknefs  of  human  nature,  however,  it  is  too  apt  to  de- 
generate into  pride. 

To  a  man  of  great  intelleftual  powers  and  various 
erudition,  the  converfatlon  of  ordinary  perfons  affords 
neither  Inftrudlion  nor  amufement  ;  and  fuch  converfa- 
tlon, when  often  repeated,  muft,  from  the  nature  of 
things,  become  tedious  and  irkfome.  But  it  requires 
great  command  of  temper  and  of  manners  to  prevent 
uneafinefs  long  felt  from  fometimes  betraying  itfelf  by 
external  fymptoms,  fuch  as  peevilli  expreffions,  a  for- 
bidding look,  or  abfence  of  mind  ;  and  thefe  ai-e  the  in- 
fallible indications  of  contempt  for  the  company,  the 
very  worft  ingredient  in  the  paffion  of  pride.  If  this 
contempt  be  often  excited,  it  will  be  formed  into  a  ha- 
bit ;  and  the  proud  man  will  be  fo  much  under  its  in'lu- 
ence,  as  to  infult  his  interiors,  and  fometimes  his  equals, 
without  forming  the  refolution  to  infult  either  the  one 
or  the  other.  Such  a  charafter  is  hateful  to  every 
company,  and  is  fo  far  from  indicating  true  dignity  of 
mind  in  him  to  whom  it  belongs,  thdX  it  is  obviouilr 
affociated  with,  meannefs,  and  indicates  a  confcioafneli 
of  fome  radical  defefl.  He  who  poffeffcs  real  and  con-^ 
fpicuous  merit  has  no  occafion  to  depreis  others  ior  tlio 
purpofe  of  raifing  himfelf ;  his  fuperiority  will  be  cheer- 
fully acknowledged :  but  when  a  luan  of  undoubted 
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eminence  in  one  refpeft,  is  fo  fwollen  with  pnde  as  to 
make  him  wifh  to  appear  great  in  all  refgefts,  he  has 
no  other  means  of  enforcing  his  ill-founded  claim,  than 
difplaying  his  acknowledged  fuperiority,  with  fuch  in- 
folence  as  may  drive  at  a  diftance  from  him  every  pcr- 
fon  by  whom  he  is  confcious  that  in  many  inftances  he 
might  be  more  than  rivalled.  Whoever  is  proud  of 
knowledge,  would  do  well  to  confider  how  much  know- 
ledge he  wants. 

The  fame  obfervations  which  we  have  made  on  pride 
ef  parts  will  apply  to  every  other  fpecies  of  pride,  fuch 
as  pride  of  birth,  office,  or  riches,  &c.  The  peace  and 
order  of  fociety  require  difference  of  rank,  accompanied 
with  different  degrees  of  authority  ;  and  he  who  inhe- 
rits a  title  or  office  from  his  anceftors,  may  without 
pride  be  confcious  of  his  fuperiority,  provided  he  forget 
not  that  fuch  fuperiority  is  conferred  on  families  and 
individuals,  not  for  their  own  fakes,  but  for  the  good 
of  the  community.  The  peer,  who  keeps  this  circum- 
ftance  in  mind,  may  maintain  his  ftatlon,  and  reprefs 
the  forward  petulance  of  the  plebeian,  without  giving 
offence  to  any  thinking  man  ;  but  if  he  dwell  upon  his 
rank  with  too  much  complacency,  he  will  in  procefs  of 
time  be  apt  to  confider  himfelf  and  his  family  as  fupe- 
rior  by  nature  to  thofe  upon  whom  no  title  has  been 
conferred,  and  then  his  pride  will  become  intolerable. 
If  we  could  trace  our  defcents,  fays  Seneca,  we  fhould 
find  all  flaves  to  come  from  princes,  and  all  princes  from 
flaves.  To  be  proud  of  knowledge,  is  to  be  blind  in 
the  light ;  to  be  proud  of  virtue,  is  to  poifon  ourfelves 
with  the  antidote  ;  to  be  proud  of  authority,  is  to  make 
©ur  rife  our  downfal.  The  beft  way  to  humble  a  proud 
man  is  to  negleft  him. 

PRIDEAUX  (Humphry)  was  born  at  Padftow  in 
Cornwall  in  1648,  and  was  honourably  defcended  by 
both  parents.  Three  years  he  ftudied  at  Weftminfter 
under  Dr  Bufby  ;  and  then  was  removed  to  Chrlfl- 
church,  Oxford.  Here  he  pubhfhtd,  in  1676,  his 
Marmora  Oxonknjia  ex  Arundelianis,  Seldeman'ts,  aliif- 
que  conflata,  cum  perpetiio  Commtntario.  This  introdu- 
ced him  to  the  lord  chancellor  Finch,  afterward  earl 
of  Nottingham,  who  in  1679  prefi^nted  him  to*ttle  rec- 
toiy  of  St  Clements  near  Oxford,  and  in  168 1  beftowed 
on  him  a  prebend  of  Norwich.  Some  years  after  he  was 
engaged  in  a  controvcrfy  with  the  Papifts  at  Norwich, 
t  oncerning  the  validity  of  the  orders  of  the  church  of 
England,  which  produced  his  book  upon  that  fubjedl. 
In  1688  he  was  inftailed  in  the  archdeaconry  of  Suf- 
folk ;  to  which  he  was  collated  by  Dr  Lloyd,  then  bi- 
Ihop  of  Norwich.  In  1691,  upon  the  death  of  Dr 
Edward  Pococke,  the  Hebrew  profefTorfhip  at  Oxford 
being  vacant,  was  offered  to  Dr  Prideaux,  but  he  re- 
fufed  it.  In  1697,  he  pubhfhcd  his  Life  of  Mahomet, 
and  in-  1702  was  iuftalled  dean  of  Norwich.  In  17 10 
he  was  cut  for  the  ttone,  which  interrupted  his  fludies 
for  more  than  a  year.  Some  time  after  his  return  to 
London,  he  proceeded  with  his  Conneftlon  of  the  Hi- 
ftory  of  the  Old  and  New  Teftament  ;  which  he  had 
begun  when  he  laid  afide  the  defig'i  of  writing  the 
Killory  of  Appropriations.  He  died  in  1724. 
^  PRIENE,  an  ancient  town  of  Aha  Minor.  It  is 
now  called  Samfun,  and  Samfwi-kahjiy  which  do  not 
hov/ever  appear  to  be  very  recent.  It  was  taken  in 
1391  by  Bajazet,  who  fubdued  Ionia.  It  had  former- 
ly, without  including  the  citadel,  three  gateways  ;  one 
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of  which  was  towards  Kelibefh,  an  adjoining  village  }  PrieO- 
and  withoiit  it  are  vaults  of  fepulchres.  The  entrance  — -ir^ 
was  not  wide.  A  part  of  the  arch,  confifting  of  a 
fingle  row  of  maffive  flones,  flill  remains  ;  but  thofe  on 
which  it  refls  are  fo  corroded  by  age,  broken,  or  di- 
ftorted,  as  to  feem  every  moment  ready  to  yield  and  let 
down  their  load.  A  rugged  way  leads  to  a  fecond 
opening  in  the  wall  oppofite  to  this,  and  about  a  mile 
from  it ;  beyond  which  are  likewife  vaults  of  fepulchres. 
Between  thefe  was  a  gate  facing  to  the  plain  ;  and  on 
the  left  hand  going  out  of  it  is  a  hole,  refembhng  the 
mouth  of  an  oven,  in  the  fide  of  a  fquare  tower ;  and 
over  it  an  infcription  in  fmall  chara£lers,  exceeding- 
ly difficult  to  be  read.  It  fignifies,  that  a  certain 
Cyprian  in  his  fleep  had  beheld  Ceres  and  Profer- 
pine  arrayed  in  white  ;  and  that  in  three  vlfions  they 
had  enjoined  the  worfhip  of  a  hero,  the  guardian  of  the 
city,  and  pointed  out  the  place  where,  in  obedience  to 
them,  he  had  erefted  the  god.  This  was  probably 
fome  local  hero,  whofe  little  image  was  fet  in  the  wall, 
and  whofe  name  and  memory  have  perifhed. 

PRIEST,  a  perfon  fet  apart  for  the  peformance  of 
facriiice,  and  other  offices  and  ceremonies  of  religion. 
Before  the  promulgation  of  the  law  of  Mofes,  the  firft- 
born  of  every  family,  the  fathers,  the  princes,  and  the 
kings,  were  priefls.  Thus  Cain  and  Abel,  Noah,  A- 
braham,  Melchizedec,  Job,  Ifaac,  and  Jacob,  offered 
themfelves  their  own  facrifices.  Among  the  Ifraelites, 
after  their  exod  from  Egypt,  the  priefthood  was  con- 
fined to  one  tribe,  and  it  confifted  of  three  orders,  the 
/"/^^-priefl,  priejis,  and  Levites.  The  priefthood  was 
made  hereditary  in  the  family  of  Aaron,  and  the  firfl^ 
born  of  the  oldefl  branch  of  that  family,  if  he  had  no 
legal  blemifli,  was  always  the  high-priefl.  This  divine 
appointment  was  obferved  with  conf-iderable  accuracy 
till  the  Jews  fell  under  the  dominion  of  the  Romans, 
and  had  their  faith  corrupted  by  a  falfc  philofophy. — 
Then,  indeed,  the  high-priefthood  was  fometimes  fet 
up  to  fale,  and  inflead  of  continuing  for  hfe,  as  it  ought 
to  have  done,  it  feems,  from  fome  paffages  in  the  New 
Teflament,  to  have  been  nothing  more  than  an  annual 
office.  There  is  fufficient  reafon,  however,  to  believe, 
that  it  was  never  difpofed  of  but  to  fome  defcendant 
of  Aaron,  capable  of  filling  it,  had  the  older  branches 
been  extlnft.  (For  the  confecration  and  offices  of 
the  Jewlfh  priefthood,  we  refer  our  readers  to  the 
books  of  Mofes).  In  the  time  of  David,  the  inferior 
priefts  were  divided  into  24  companies,  who  wore  to 
ferve  in  rotation,  each  company  by  itfelf,  for  a  week. 
The  order  in  which  the  feveral  courfes  wereto  ferve  was 
determined  by  lot  ;  and  each  courfe  was  In  all  fueceed- 
ing  ages  called  by  the  name  of  its  original  chief. — All 
nations  have  had  thtir  prlejls.  The  Pagans  had  priejs  of 
Jupiter,  Mars,  Bacchus,  Hercules,  Oiirls,  and  Ills,  &c.  ; 
and  fome  deities  had  f  riejhj/'es.  'I'he  Mahometans  have 
priefts  of  different  orders,  called  fchiek,  and  mvfii ;  and 
the  Indians  and  Chlnefe  have  their  branms  and  bontes. 

It  has  been  much  difputed,  VN'hether,  in  the  Chri- 
ftlan  church,  there  be  any  fucli  offScer  as  a  pruj),  in  th^ 
proper  fenfe  of  the  word.  The  church  of  Rome,  which 
holds  the  propitialory  facrlfice  of  the  mafs,  has  of  courfe 
her  proper />/-«>///ww/.  In  the  church  of  England,  ^he 
word  prle/l  is  retained  to  denote  the  fecond  order  in  her 
hierarchy,  hut  we  belkvevvith  verydifterentfignificatlons, 
according  to  tlie  different  opiuioHs  entertained  of  the 
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rtm»  liOrd's  fupper.  Some  few  of  her  divines,  of  great  leam- 
Ji  ing,  and  of  undoubted  Proteftantifm,  maiatain  that  the 
Lord's  fupper  is  a  commemorative  and  eucharijllcal  facri- 
Jice,  Thefe  confider  all  who  are  authorifed  to  admin  i- 
fter  that  facramcnt  as  in  the  ftrifleft  fenfe  priejls. 
Others  hold  the  Lord's  fupper  to  be  a  Jeajl  upon  the 
one  facrifice,  once  offered  on  the  crofs ;  and  thefe  too 
muft  confider  themfelves  as  clothed  with  fome  kind  of 
priefthood.  Great  numbers,  however,  of  the  Englifh 
clergy,  perhaps  the  majority,  agree  with  the  church  of 
Scotland,  in  maintaining  that  the  Lord's  fupper  is  a 
rite  of  no  other  moral  import,  than  the  mere  comme- 
moration of  the  death  of  Chrift.  Thefe  cannot  confi- 
der themfelves  as  priejls  in  the  rigid  fenfe  of  the  word, 
but  only  as  prejbyters,  of  which  the  word  prtejl  is  a  con- 
traftion  of  the  fame  import  with  elder.  See  Supper  of 
the  Lord. 

PRIMiE  vi-ffi,  among  phyficians,  denote  the  whole 
alimentary  duft  ;  including  the  cefophagvis,  Itomach, 
and  inteftines,  with  their  appendages. 

PRIMAGE,  in  commerce,  a  fmall  duty  at  the 
water-fide,  ufually  about  i2d.  per  ton,  or  6d.  per  bale, 
due  to  the  mafter  and  mariners  of  a  (hip. 

PRIMARY,  firft  in  dignity,  cfiief,  or  principal. 
Prim  ART  polities  of  Bodies.    See  MEXAfHYSics, 
n**  152. 

PRIMATE,  in  church-polity,  an  archblfhop,  who 
is  invefted  with  a  jurifdiftion  over  other  bifhops. 

PRIME,  PRjMus,  an  appellation  given  to  whatever 
is  firft  in  order,  degree,  or  dignity,  among  feveral 
things  of  the  fame  or  like  kind  ;  thus  we  fay,  the  prime 
minifter,  prime  coft,  &c. 

Prime  is  fometimes  ufed  to  denote  the  fame  with  de- 
cimal, or  the  tenth  part  of  an  unit. 

PRiME-Figure,  in  geometry,  one  which  cannot  be 
divided  into  any  other  figures  more  fimple  than  itfelf, 
as  a  triangle  among  planes,  and  the  pyramid  among 
folids. 

For  prime  numbers,  in  arithmetic,  fee  the  article 
Number. 

Prime  of  the  Moon,  is  the  new  moon  when  (he  firft 
appears,  which  is  about  three  days  after  the  change. 

Prime  Vertical,  is  that  vertical  circle  which  paffes 
through  the  poles  of  the  meridian,  or  the  eaft  and  weft 
points  of  the  horizon  ;  whence  dials  projedled  on  the 
plane  of  this  circle  are  called  prime  vertical,  or  narih- 
and-fouth  dials. 

Prime,  in  the  Romifh  church,  is  the  firft  of  the  ca- 
nonical hours,  fucceeding  to  lauds. 

Prime,  in  fencing,  is  the  firft  of  the  chief  guards. 
See  Guard. 

PRIMER  sEAsiN,  in  feodal  law,  was  a  feodal 
burden,  only  incident  to  the  king's  tenants  in  capite, 
and  not  to  thefe  who  held  of  inferior  or  mefne  lords. 
It  was  a  right  which  the  king  had,  when  any  of  his 
tenants  in  capite  died  feized  of  a  knight's  fee,  to  re- 
ceive of  the  heir  (provided  he  were  of  full  age)  one 
whole  year's  profits  of  the  lands  if  they  were  in  im- 
mediate poffeflion,  and  half  a  year's  profits  if  the 
lands  were  in  reverfion  expedlant  on  an  eftate  for  life. 
This  feems  to  be  little  more  than  an  additional  relief, 
(fe«  Relief)  ;  but  grounded  upon  this  feodal  reafon, 
"liat,  by  the  ancient  law  of  feods,  immediately  upon 
the  death  of  a  vaffal  the  fuperior  was  entitled  to  enter  and 
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take  leifin  or  poffelTion  of  the  land,  by  way  of  p:o-  l^fi^ing 
tedlion  againft  intruders,  till  th:  heir  appeared  to  I! 
olaim  it,  and  receive  inveftiturc  :  and  for  the  time  the  f''  |"''"^'^- 
lord  fo  held  it,  he  was  entitled  to  take  the  profits  ; 
and  unlefs  the  heir  claimed  within  a  year  and  day,  it 
was  by  the  ftrift  law  a  forfeiture.  This  practice  how- 
ever feems  not  to  have  long  obtained  in  England,  if 
ever,  with  regard  to  tenures  under  inferior  lords  ;  but, 
as  to  the  king's  tenures  in  capite,  this  prima  fei/ina  was 
exprefsly  declared,  under  Hen.  III.  and  Ed.  IL  to 
belong  to  the  king  by  prerogative,  in  contradiftinftion 
to  other  lords.  And  the  king  was  entitled  to  enter 
and  receive  the  whole  profits  of  the  land,  till  livery 
was  fued  ;  which  fuit  being  commonly  within  a  year 
and  day  next  after  the  death  of  the  tenant,  therefore 
the  king  ufed  to  take  at  an  average  the  Jirjl fruits,  that 
is  to  fay,  one  year's  profits  of  the  land.  And  this 
afterwards  gave  a  handle  to  the  popes,  who  claimed  to 
be  feodal  lords  of  the  church,  to  claim  in  like  manner 
from  every  clergyman,  in  England  the  firft  year's 
profits  of  his  benefice,  by  way  of  primitia,  or  firft- 
fruits. — All  the  charges  arifing  by  primer  feifin  were 
taken  away  by  12  Car.  II.  c.  24. 

PRIMING,,  in  gunnery,  the  train  of  powder  that 
is  laid,  from  the  opening  of  the  vent,  •  along  the  gutter 
or  channel  on  the  upper  part  of  the  breech  of  the 
gun  :  which,  when  fired,  conveys  the  flame  to  the 
vent,  by  which  it  is  further  communicated  to  the 
charge,  in  order  to  fire  the  piece.  This  operation  is 
only  ufed  on  fliipboard  at  the  proof,  and  fometimes  in 
garrifon  ;  for,  on  all  other  occafions,  tubes  are  ufed  for 
that  purpofe. 

PkiMiNG-lVire,  in  gunnery,  a  fort  of  iron  needle 
employed  to  penetrate  the  vent  or  touch-hole  of  a  piece 
of  ordnance,  when  it  is  loaded  :  in  order  to  difcover 
whether  the  powder  contained  therein  is  thoroughly 
dry  and  fit  for  immediate  fervice ;  as  likevvife  to  fearch 
the  vent  and  penetrate  the  cartridge,  when  the  guns  are 
not  loaded  with  the  loofe  powder. 

Priming,  among  painters,  fignifies  the  laying  on  of 
the  firft  colour. 

PRIMIPILUS,  in  antiquity,  the  centurion  of  the 
firft  cohort  of  a  legion,  who  had  the  charge  of  the  Ro- 
man eagle. 

PRIMITI^,  the  firft-fruits  gathered  of  the  earth, 
whereof  the  ancients  made  prefents  to  the  gods. 

PRIMITIVE,  in  grammar,  is  a  root  or  original 
word  in  a  language,  in  contradiftinftion  to  derivative  ; 
thus,  God  is  a  primitive  ;  godly,  a  derivative  ;  and  god- 
like, a  compound. 

PRIMOGENITURE,  the  right  of  the  firft-born, 
has  among  moft  nations  been  very  confiderable.  The 
firft-born  fon  in  the  patriarchal  ages  had  a  fuperiority 
over  his  brethren,  and,  in  the  abfence  of  his  father,  was 
prieft  to  the  family.  Among  the  Jews,  he  was  confe- 
crated  to  the  Lord,  had  a  double  portion  of  the  inheri- 
tance, and  fuccecded  in  the  government  of  the  family  or 
kingdom.  It  is,  however,  remarkable,  and  unque- 
ftionably  fliows  the  connexion  between  this  inftitution 
and  the  birth  and  office  of  our  Saviour,  that  if  a  wo- 
man's firft  child  was  a  girl,  neither  ftie,  nor  the  children 
that  came  after  her,  were  confecrated. 

In  ever}''  nation  of  Europe,  the  right  of  primogerii-  - 
ture  prevails  in  fome  degree  at  prefent,  but  it  did  not 
3  S  2  prevail 
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IMmorie,  prevail  always.    The  law  which  calls  the  elder-born  to 

,  ^'  the  crown,  preferably  to  the  others,  was  not  introdu- 
ced  into  France  till  very  late  ;  it  was  unknown  to  the 
firft  race  of  kings,  and  even  to  the  fecond.  The  four 
fons  of  Clovis  lhared  the  kingdom  equally  among 
themfelves  ;  and  I^ouis  le  Debonnaire  did  the  fame  :  it 
was -not  till  the  race  of  Hugh  Capet,  that  the  preroga- 
tive of  fucceffion  to  the  crown  was  appropriated  to  the 
firft-born. 

By  the  ancient  cuftoni  of  Gave /-kind,  ftlll  preferved 
in  fome  parts  of  our  ifland,  primogeniture  is  of  no  ac- 
count ;  the  paternal  eftate  being  equally  fhared  by  all 
the  fons.  And  it  has  been  a  matter  of  violent  and 
learned  difpute,  whether,  at  the  death  of  Alexander 
III.  Baliol  or  Bruce  was,  by  the  law  as  it  then  ftood, 
heir  to  the  crown  of  Scotland.  The  former  liad  un- 
doubtedly the  right  of  primogeniture,  but  the  latter 
ftood  in  one  degree  of  nearer  relation  to  the  deceafed 
'fovereign ;  and  the  Scottifh  barons,  not  being  able  to 
determine  whofe  claim  was  bell  founded,  i-eferred  the 
queftion  to  Edward  I.  of  England,  and  thereby  invol- 
ved their  country  in  a  long  and  ruinous  war.  See  Scot- 
land. 

PRIMORIE,  is  a  name  given  by  the  Slavi  to  that 
traft  of  fea-coalt  which  lies  between  the  two  rivers  Cet- 
tina  and  Narenta,  the  firft  of  which  is  the  Neftus  and 
Tiluras,  and  the  fecond  the  Narus,  of  the  ancients ;  com- 
prifing  what  was  properly  called  Dalmatia  two  ages  be- 
fore our  era,  and  which  was  known  to  the  Greeks  of 
the  low  times  imder  the  name  of  Paratahijjin,  Appian 
informs  us,  that  the  Ardei  or  Vardei  pofTelTed  many  ci- 
ties there,  part  of  which  they  feized  before  the  invafion 
of  the  Romans,  and  part  they  built  themfelves.  We 
learn  alfo  from  the  Tabula  Pentingei  'tann,  that  after  the 
conqueil  many  of  thofe  cities  remained,  and  were  inlia- 
fciited  by  the  conquerors,  who  alfo  founded  new  fettle- 
ments.  And  indeed  were  thefe  proofs  wanting,  the 
nimierous  infcriptions  found  near  the  fea,  and  fometimes 
among  the  hills,  would  render  it  at  Icaft  probable.  The 
coall  is  extremely  pleafant,  the  foil  fertile,  and  the  fitu- 
atlon  moil  convenient  for  commerce  with  the  inland 
provinces.  By  bad  management,  however,  much  ground 
has  been  loll  near  the  iea,  by  its  being  covered  with 
gravel,  and  by  imprudent  cultivation  of  the  hills,  the 
impetuous  fury  of  the  mountain  torrents  has  rendered 
a  part  of  it  uninhabitable.  Macarflca  is  now  the  only 
town  in  thc  territoiy,  and  it  appears  to  have  rifen  out 
of  the  ruins  of  the  ancient  Rataneum  of  Pliny.  It 
formed  a  part  of  the  Narentan  ilate  for  feveral  ages,  and 
aftei-wai-ds,  together  with  the  reft  of  Primorie,  pafled  un- 
der the  obedience  of  various  Chriftiau  princes.  It  after-' 
wards  became  fubjeft  to  the  Ottom.an  Porte,  and  at  laft 
voluntarily  fubjedled  itfelf  to  the  Venetian  republic. 
See '  Dalmatia  and  Macarska.  See  alfo  Eortis's 
Travels  into  Dalmalia,  p.  265  3^8. 

PRIMULA,  the  Primrose  :  A  genus  of  the  mono- 
gynia  order,  belonging  to  the  pentandria  clafs  of  plants; 
and  in  the  natural  method  ranking  under  the  21ft  or- 
der. Precis.  The  involucrum  lies  under  a  fimple  umbel  ; 
the  tube  of  the  corolla  cylindrical  ;  with  the  mouth  or 
limb  patulous.  This  genus,  including  alfo  the  polyan- 
thus and  auricula,  furnilhes  an  excellent  colleflion  of  low, 
hbrous-rooted,  herbaceous  flowery  perennials. 

I.  The  primula  veris,  or  fpring  primrofe,  has  thick 
and  very  fibrous  roofs,  crowned  by  a  clufter  of  large 
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oblong  indented  rough  leaves,  and  numerous  flower- 
ftalks,  from  about  three  or  four,  to  five  or  fix  inches 
high  ;  each  terminated  commonly  by  one  flower. — The 
varieties  are,  common  yellow-flowered  primrofe  of  the 
woods  —white  primrofe — paper-white — red — double 
red — double  yellow,  and  double  white. — All  thefe 
flower  abundantly  in  March  and  April,  and  continue 
for  a  month  or  fix  weeks. 

The  cowflip  primtofe,  or  cowflip,  has  very  thick 
fibrous  roots,  crowned  by  a  clufter  of  oblong,  in- 
dented round  leaves,  and  upright,  firm,  flower-ftalks 
five  or  fix  inches  high,  terminated  each  by  a  clufter 
of  fmall  flowers.  The  varieties  are'.  Common  iingle 
yellow  cowflip  of  the  meadows — double  yellow  cowllip 
— fcarlet  cowflip  —  hofe -and-hofe  cowflip  ;  one  flower 
growing  out  of  the  bofom  of  another,  the  loweimoft 
ferving  as  a  calyx  ;  all  of  which  varieties  have  the 
flower-ftalks  crow^ned  by  many  flowers  in  branches. — 
'  They  flower  in  April  and  May,  continuing  in  fuc- 
ceffion a  month  or  fix  weeks. 

2.  The  polyanthus,  has  thick  fibrous  roots,  increafing 
into  large  bunches,  crowned  with  a  clufter  of  large 
oblong  indented  rough  leaves  ;  amidft  them  upright 
flower-ftalks  fix  or  eight  inches  high,  terminated  moft- 
ly  by  a  clufter  of  feveral  fpreading  flowers  of  many 
different  colours  in  the  varieties.  The  principal  are, 
purple,  red,  gold,  orange-coloured,  &c.  They  all 
flower  beautifully  in  April  and  May,  and  frequently 
again  in  autumn  ;  and  fometimes  even, in  winter,  if  the 
feafon  is  mild.  The  polyanthus  is  one  of  the  noted 
prize-flowers  among  the  floi-ifts  ;  many  of  whom  are 
remarkably  induftrious  in  raifing  a  confiderable  variety 
of  different  forts,  as  well  as  in  ufmg  every  art  to  blow 
them  with  all  requifite  perfeftion  ;  for,  among  the 
virtuofi,  a  polyanthus  muft  poffefs  feveial  peculiar  pro- 
perties in  order  to  be  admitted  in  their  coUeftionst 
The  chief  properties  required  in  a  florift's  polyanthus 
are,  i.  The  item  or  flower-ftalk  fliall  be  upright, 
moderately  tall,  with  ftrength  in  proportion,  and 
crowned  by  a  good  regular  bunch  of  flowers  on  fhort 
pedicles,  ftrong  enough  to  fiipport  them  nearly  in  an 
upright  pofltion.  2.  The  iflorets  of  each  branch 
fhould  be  equally  large,  fpreading  open  flat,  with  the 
colours  exquihte,  and  the  flripes  and  variegations 
lively  and  regular.  3.  The  eye  in  the  centre  of  each 
floret  ftnould  be  large,  reguLir,  and  bright  ;  and  the 
antherffi,  by  the  florifts  called  the  thrum,  fhould  rife 
high  enough  to  cover  the  mouth  of  the  tube  Or  hoUow 
part  in  the  middle  of  the  florets,  and  render  them 
what  they  call  thrum-eyed  ;  but  when  the  ftyle  elevates 
the  ftigma  above  the  anthers,  the  eye  of  the  tube  ge- 
nerally appears  hollow,  fliowing  the  ftigma  in  the 
middle,  like  the  head  of  a  pin,  and  is  rejected  as  an 
incomplete  flower,  though  its  other  properties  ihould 
be  ever  fo  perfeCl.  This  pin-eyed  polyanthus,  how- 
ever, though  rejedted  by  the  florifts,  is  the  flower  in  its 
moft  perfed  ftate,  and  great  numbers  of  them  are  of 
as  beautiful  forms  and  colours  as  the  thrum-eyed  varie- 
ties. 

3.  The  auricula  has  a  thick  fibrous  root,  crowned 
by  a  clufter  of  oblong,  flefhy,  broad,  ferrated,  fmootlt 
leaves,  referabling  the  lhape  of  a  bear's  ear ;  and 
amidll  them  upright  flower-italks  from  about  three  or 
four  to  fix  or  eight  inches  high,  terminated  by  an  uro,- 
bellate  clufter  of  beautiful  fiowersj  of  many  different 
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colours  in  the  varieties.  All  of  thcfe  have  a  circular 
eye  in  the  middle  of  each  flower,  and  of  which  there 
are  different  colours;  whence  the  auriculas  are  dlftin- 
guifhed  into  yellow-eyed,  white- eyed,  &c.  The  petals 
of  moft  of  the  kinds  are  powdered  with  an  exceeding 
fine  farina  or  mealy  powder,  which  contributes  gxeatiy 
to  the  beauty  of  the  flower.  They  all  flower  in  April 
or  May,  continuing  a  month  or  fix  weeks  in  beauty, 
and  ripening  plenty  of  feeds  in  June. 

Culture.  All  the  varieties  of  the  common  fpring 
primrofe  multiply  fo  fail  by  the  roots,  that  it  is  foarce 
worth  while  to  raife  them  from  feeds.  However,  though 
many  fmgle  kinds  may  be  raifed  from  feed,  yet  parting 
the  roots  is  the  only  method  by  which  the  double  kind 
can  be  prefcrved  ;  and  the  fame  thing  is  to  be  obferved 
of  all  the  rtft. 

PRIMUM  MOBILE,  in  the  Ptolemaic  aftronomy,  the 
rinth  or  higheft  fphere  of  the  heavens,  whofe  centre  is 
that  of  the  world,  and  in  comparifon  of  which  the 
earth  is  but  a  point.  This  they  will  have  to  contain 
all  other  fpheres  within  it,  and  to  give  motion  to  them, 
turning  itfelf,  and  all  them,  quite  roimd  in  24  hours. 

PRINCE,  Princeps,  in  polity,  a  perfon  inveited 
with  the  fupreme  command  of  a  Hate,  independent  of 
any  fuperior. 

Prince  alfo  denotes  a  perfon  who  is  a  fovereign  in 
his  own  territories,  yet  holds  of  fome  other  as  his  fu- 
perior ;  fuch  are  the  princes  of  Germany,  who,  though 
abfolute  in  their  refpeAive  principalfties,  are  bound  to 
the  emperor  in  certain  fervices. 

Prince  alfo  denotes  the  iffue  of  princes,  or  thofe  of 
the  royal  family.  In  France,  before  the  revolution,  they 
Were  called  princes  of  the  blooJ,  and  during  the  fhort  conti- 
nuance of  the  conftitutionof  l  French  princes.  In  Eng- 
land the  king's  children  are  called  fens  and  daughters  of 
England;  the  eldeft  fon  is  created  prince  of  Wales  ;  the 
cadets  are  created  dukes  or  earls  as  the  king  plcafes  ; 
and  the  title  of  all  the  children  is  royal  highnefs  :  all 
fubjecls  are  to  kneel  when  admitted  to  kifs  their  hand, 
and  at  table  out  of  the  king's  prefence  tliey  are  ferved 
on  the  knee.    See  Royal  Family. 

Prince  of  the  Senate,  in  old  iRome,  the  perfon  who 
was  called  over  firft  in  the  roll  of  fenators,  whenever  it 
was  renewed  by  the  cenfors  :  he  was  always  of  coniular 
and  cenforian  dignity.    See  the  article  Senate, 

PRl^■CE's  Metal,  a  mixture  of  copper  and  zinc,  in 
imitation  of  gold.    See  Chemistry,  n^  1 154. 
Princetown.  Neiv  Jersb-t, 

Prince  of  IVales's  IJlond,  or  PuloPenany,  is  fituated  in 
the  entrance  of  the  fl:raits  of  Malacca,  in  1 00  degrees  of 
eaft  longitude,  and  in  five  degrees  of  north  latitude.  It  is 
"  about  fcven  leagues  in  length  and  three  in  breadth.  Its 
northern  extremity  runs  nearly  parallel  with  the  main 
land  at  a  diilance  of  about  two  miles,  by  which  a  fine 
channel  is  fomied,  where  the  greatefl  fleets  might  ride  in 
perfe£l  fafety,  the  height  of  the  furrounding;  mountains 
iifting  as  a  barrier  againft  the  force  of  the  prevaihng 
winds.  The  climate,  confidering  its  vicinity  to  the 
ecjuator,  is  reniarkably  mild.  Eighty  degrees  is  about 
the  mean  height  of  the  thermometer  at  noon,  which, 
during  the  night,  is  feldom  above  70.  Its  heaitliful- 
nefs  is  certainly  not  furpafled  by  that  of  any  European 
fettlement  on  the  coatt.  Out  of  a  garrifon  of  300 
troops  (natives  of  Hindoftan),  not  one  died  fof  the 
fpace  of  14  months;  a  fxngular  faft  to  be  experienced 
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by  a  new  fettlement  in  an  uncleared  countiy.  This 
great  falubrity  is  perhaps  the  effect  of  a  conllant  ven-  '  ' 
tilation,  fupported  by  almofb  continued  but  gentle 
breezes,  added  to  the  drynefs  of  the  foil,  the  uniform 
but  gradual  elevation  fi'om  the  fea  to  the  foot  of  the 
hills  preventing  thofe  fl:agnations  of  water  which,  in  tro- 
pical latitudes,  are  fo  highly  prejudicial  to  the  healtli 
of  man. 

A  ridge  of  beautiful  mountains,  deeply  indented 
with  valleys,  and  covered  with  evergreens,  divides  the 
ifland  longitudinallv.  Iimumerable  rivulets  receive  their 
origin  from  thefe  mountains,  and  are  remarkable  for 
the  tranfparency  and  coolnefs  of  their  waters.  The 
foil,  which  is  light  and  fandy  near  the  fea,  gradually 
changes  to  a  rich  clay  as  it  approaches  to  the  high 
lands.  There  the  fugar-cane  grows  with  the  utmoft 
luxuriance,  and  the  moft  plentiful  crops  of  rice  are 
everywhere  produced.  The  gardens  have  already  fur- 
nifhed  the  inhabitants  with  cabbages  and  potatoes ; 
and  wlien  induftry  fliall  have  reached  the  tops  of  the 
mountains,  it  will  be  no  furprife  to  fee  in  the  planta- 
tions moft  of  the  produftions  of  Europe  in  their  ut- 
moft perfe6lion.  In  decorating  the  landfcapes  of  this 
little  ifland,  nature  has  been  peculiarly  lavifli.  An  af- 
femblage  of  flowering  trees  and  flirubs  in  perpetual 
bloffom,  and  endlefs  in  the  variety  of  their  fpecies, 
form  the  firft  fhade.  Thefe  are  overtopped  by  foreft 
trees  of  an  immenfe  height,  which  fpread  their  vaft" 
branches  on  every  fide,  and  are  covei-ed  with  the  rich- 
eil  foliage.  Here  ftrangers  feel  with  rapture  the  ef- 
fe£f  of  the  breezes,  which,  from  whatfoever  quarter 
they  blow,  are  ftrongly  impregnated  with  the  fragrance 
of  the  groves. 

The  original  animal  productions  of  this  ifland  are 
very  limited.  Of  quadrupeds,  the  wild  hog,  deer,  and 
fquirrel,  nearly  comprehend  the  whole;  but  the  abfence 
of  the  tiger  and  leopard,  whofe  mmvbers  and  ferocity 
almoft  render  the  opptifite  fliores  uninhabitable,  amply 
compenfates  for  this  deficiency.  The  flying  fox  and 
f(|airrel  are  natives  of  this  ifland  ;  the  fonr.er  a  non- 
defcript,  and  a  great  natural  curiofity.  Of  birds  there 
are  alio  but  few,  and  only  one  whicli  is  remarkable  for 
the  melody  of  its  notes.  The  crow  and  fparrow,  the 
never-failing  attendants  on  population,  have  but  lately 
made  their  appearance.  They  are  now,  however,  ra- 
pidly incrcafing  and  multiplying.  All  the  donieftic 
animals  arrive  here  at  great  peifeftion. 

The  fea  which  furrounds  the  ifland,  affords  a  vaft 
vari{^y  of  fifli  of  the  moft  delicious  flavour,  and  its 
fliores  abundance  of  the  fineft  turtle  and  oyfters.  In 
no  jituatlon  indeed  are  the  conveniencies  and  luxuries 
of  life  enjoyed  in  greater  profufiou.  The  advantages 
of  the  ifland  in  a  political  and  commercial  view,  are  too 
obvious  to  require  to  be  pointed  out. 

Prince  William's  Sound,  fituated  on  the  noilhnveft 
coaft  of  America,  and  fo  named  by  Captain  Cook  la 
lyjS.  The  men,  women,  and  children  of  this  found 
are  all  clothed  in  the  fame  manner.  I'heir  ordinary 
drefs  is  a  fort  of  clofe  frock,  or  rather  robe,  which 
fometimes  reaches  only  to  the  knees,  but  generally 
dowu  to  the  ancles.  Thefe  frocks  are  coinpofed  of  the 
fliins  of  various  animals,  and  are  commonly  worn  with 
the  haii-y  fide  outwards.  The  men  often  paint  their 
faces  of  a  black  colour,  and  of  a  bright  red,  and  fome- 
times of  a  bluifk  or  kaden  hue  ;  but  not  in  any  rcgu- 
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lar  figure.  The  women  punfture  or  {lain  the  chin 
^  with  black,  that  comes  to  a  point  in  each  of  their 
cheeks.  Their  canoes  are  of  two  forts  ;  the  one  large 
and  open,  the  other  fmall  and  covered.  The  framing 
confifts  of  flender  pieces  of  wood,  and  the  outfide  is 
compofed  of  the  flcins  of  feals,  or  other  fea  animals, 
•ftretched  over  the  wood.  Their  weapojis,  and  imple- 
ments for  hunting  and  fifliing,  are  the  fame  as  thofe 
•ufed  by  the  Greenlanders  and  Efquimaux.  Many  of 
their  fpears  are  headed  with  iron,  and  their  arrows  are 
generally  pointed  with  bone.  The  food  they  were  feen 
to  eat  was  the  flefti  of  fome  animal,  either  roafted  or 
broiled,  and  dried  fifh.  Some  of  the  former  that  was 
purchafed  had  the  appearance  of  bear's  flefh.  They 
alfo  eat  a  larger  fort  of  fern-root,  either  baked  or  dref- 
fed  in  fome  other  method.  Their  drink,  in  all  proba- 
bility, is  water ;  for,  in  their  canoes,  they  brought 
fnow  in  wooden  veffels,  which  they  fwallowed  by  mouth- 
fuls.  Our  knowledge  of  the  animals  of  this  part  of  th« 
American  continent  is  entirely  derived  from  the  flcins 
that  were  brought  by  the  natives  for  fale.  Thefe  were 
principally  of  bears,  common  and  pine  martins,  fea-ot- 
,ters,  leals,  racoons,  fmall  ermines,  foxes,  and  the  whitifli 
cat  or  lynx.  The  birds  found  here  were  the  halcyon, 
or  great  king's-fiflier,  which  had  fine  bright  colours ; 
the  white-headed  eagle,  and  the  humming-bird.  The 
fifli  that  were  pi-incipally  brought  to  market  for  fale 
were  torfit  and  halibut.  The  rocks  were  almoft  defti- 
tute  of  fliell-fifti;  and  the  only  other  animal  of  this  tribe 
that  was  obferved  was  a  reddiih  crab,  covered  with 
very  large  fpines.  Few  vegetables  of  any  kind  were 
obferved ;  and  the  trees  that  chiefly  grew  about  this 
found  were  the  Canadian  fpruce  pine,  fome  of  which 
were  of  a  confiderable  fize.  E.  Long.  115.  21.  N. 
Lat.  59.  33. 

PRINCIPAL,  the  chief  and  moft  neceflary  part  of 
a  thing.  The  principal  of  a  college  or  hall  is  the  ma- 
tter thereof. 

In  commerce,  principal  is  the  capital  of  a  fum  due 
or  lent ;  fo  called  in  oppofition  to  intcreft.  See  Inte- 
rest. 

It  alfo  denotes  the  firfl;  fund  put  by  partners  into  a 
common  flock,  by  which  it  is  diftinguiflied  from  the 
calls  or  acceflions  afterwards  required. 

Principal,  in  mufic.  See  Fundamental,  in  mufic, 
and  Generator,  in  mufic. 

Principal,  in  lavi^,  is  either  the  aftor  or  abfolute 
perpetrator  of  the  crime,  who  is  called  principal,  in 
the  firfl;  degree  ;  or  he  who  is  prefent,  aiding  and  abet- 
tirtg  the  faft  to  be  done,  who  is  denominated  a  princi- 
pal in  the  fecond  degree.  7'he:  prefence  of  a  principal 
need  not  always  be  an  adlual  immediate  flianding  by, 
within  fight  or  hearing  of  the  fa6l  ;  but  there  may  be 
alfo  a  conftruftive  prefence,  as  when  one  commits  a 
robbery  or  murder,  and  another  keeps  watch  or  guard 
at  fome  convenient  difliance.  And  this  rule  has  alfo 
other  exceptions  ;  for,  in  cafe  of  murder  by  poifoning, 
a  man  may  be  a  principal  felon  by  preparing  and  laying 
the  poifon,  or  giving  it  to  another  (who  is  ignorant  of 
its  poifonous  quality)  for  that  purpofe  ;  and  yet  not 
adminifter  it  himfelf,  nor  be  prefent  when  the  very 
deed  of  poifoning  is  committed.  And  the  fame  rea- 
foning  will  hold,  with  regard  to  other  murders  com- 
mitted in  the  abfence  of  the  murderer,  by  means  which 
he  had  prepared  before-hand,  and  which  probably  could 
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not  fail  of  their  mifchievous  efFeft.  Aa  by  laying  «  Prh 
trap  or  pit-fall  for  another,  whereby  he  is  killed ;  let- 
ting out  a  wild  beaft,  with  an  intent  to  do  mifchief ;  P*"'* 
or  exciting  a  madman  to  commit  murder,  fo  that  death  ~" 
thereupon  enfues  :  in  every  one  of  thefe  cafes  the  party 
offending  is  guihy  of  murder  as  a  principal,  in  the 
firft  degree.  For  he  cannot  be  called  an  acceflbry, 
that  necelTarily  pre-fuppofing  a  principal ;  and  the  poi- 
fon, the  pit-fall,  the  beaft,  or  the  madman,  cannot  be 
held  principals,  being  only  the  inftruments  of  death. 
As  therefore  he  muft  be  certainly  guilty,  either  as 
principal  or  acceflbry,  and  cannot  be  fo  as  acceflbry,  it 
follows  that  he  muft  be  guilty  as  principal;  and  if  prin- 
cipal, then  in  the  firft  degree ;  for  there  is  no  other  cri- 
minal, much  lefs  a  fuperior  in  the  guilt,  whom  he  could 
aid,  abet,  or  aflift. 

Principal  Point,  in  perfpeftivc,  is  a  point  in  the  per- 
fpeftive  plane,  upon  which  a  line  is  drawn  from  the  eye, 
perpendicular  to  the  plane  falls. 

This  point  is  in  the  interfeftion  of  the  horizontal  and 
vertical  plane  ;  and  is  alfo  called  the  point  of  Jight,  and 
point  of  the  eye.    See  Perspective. 

Principal  Ray,  in  perfpeftive,  is  that  which  pafles 
perpendicularly  from  the  fpedlator's  eye  to  the  perfpec- 
tive  plane,  or  picture. 

Whence  the  point  where  this  ray  falls  on  the  plane, 
is  by  fome  alfo  called  the  principal  point,  which  other 
writers  call  the  centre  of  the  piBure,  and  the  point  of  concur^ 
rence. 

PRINCIPATO,  the  name  of  a  province  of  Italy, 
in  the  kingdom  of  Naples,  which  is  divided  into  two 
parts,  called  by  the  Itahans  the  Pr'mcipato  Ultra  and 
the  Principato  Citra,  that  is,  the  Hither  and  Farther 
Principato.  The  Hither  Principato  is  bounded  on  the 
north  by  the  Farther  Principato  and  part  of  the  Terra- 
di-Lavoro,  on  the  weft  and  fouth  by  the  Tufcan  Sea, 
and  on  the  eaft  by  the  Bafilicata.  It  is  about  60  miles 
in  length,  and  30  in  breadth;  the  foil  is  fertile  in 
wine,  corn,  oil,  and  faffron ;  and  they  have  a  great 
deal  of  filk,  befides  feveral  mineral  fprings.  The  capi- 
tal town  is  Salerno.  The  Farther  Principato  is  bound- 
ed on  the  north  by  the  county  of  Molefe  and  the  Ter- 
ra-di-Lavoro,  on  the  weft  by  the  Tufcan  Sea,  on  the 
fouth  by  the  Hither  Principato,  and  on  the  eaft  by  the 
Capitanata.  It  is  about  37  miles  in  length,  and  30 
in  breadth.  The  Apennine  mountains  render  the  air 
cold  ;  and  the  foil  is  not  very  fertile  either  in  corn  or 
wine,  but  it  produces  chefnuts,  and  paftures  in  great 
plenty.    Benevento  is  the  capital  town. 

PRINCIPLE,  PRiNCiPiuM,  in  general,  is  ufed  for 
the  caufe,  fource,  or  origin  of  any  thing. 

Principle,  in  human  nature.    See  Disposition. 

Principle,  in  fcience,  is  a  truth,  admitted  without 
proof,  from  which  other  truths  are  inferred  by  a  chain 
of  reafoning.  Principles  are  of  two  kinds,  primary  and 
general ;  and  to  the  laft  the  name  of  axioms  is  ufually 
given  on  account  of  their  importance  and  dignity.  An 
axiom  or  general  principle,  when  the  terms  in  which 
it  Is  exprefled  are  underftood,  muft  be  a  felf-evident 
truth  ;  but  from  its  very  nature  it  cannot  be  a  Jr^ 
truth.  Our  firft  truths  are  all />ar//Vtt/rtr.  A  . child  knows 
that  two  particular  lines,  each  an  inch  long,  are  equal 
to  one  another,  before  he  has  formed  any  general  no- 
tions of  length  and  equality.  "  Things  equal  to  one 
and  the  fame  thiog  are  equal  to  one  another,"  is  the 
I  firft 
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iple  firft,  of  Euclid's  axioms ;  and  an  axiom  it  undoubtedly 
is,  but  to  no  man  has  it  been  a  JirJ  truth.  It  is,  if 
we  may  ufe  the  exprefllon,  a  genus  or  cl^/s  of  truthi 
comprehending  under  it  nvimberlefs  individuals.  Were 
a  fuU-grown  man  introduced  Into  the  world,  without 
a  fingle  idea  in  his  mind,  as  we  may  fuppofe  Adam  to 
have  been,  he  would  inftantly  perceive,  upon  laying 
together  three  pieces  of  wood  each  a  foot  long,  that 
they  were  all  equal  in  length ;  and  if  he  were  to  cut 
another  to  the  fame  length  with  any  one  of  them,  he 
would  find  upon  trial,  that  it  was  of  the  fame  length 
with  them  all.  After  a  few  fimple  experiments  of  this 
kind,  he  would,  by  a  law  of  human  thought,  infer  that 
all  things  equal  in  length  or  in  any  other  dimenfion, 
to  any  one  thing,  are  in  that  dimenfion  equal  to  one  ano- 
ther. 

It  was  not  therefore  with  fuch  weaknefs  as  fome 
have  imagined,  that  Hobbes  affiiTned  thofe  propofitions 
commonly  called  axioms,  not  to  be  primary  but  fecon- 
dary  principles.  A  primary  principle  deferves  not  the 
name  of  an  axiom,  as  it  is  only  a  particular  truth  In- 
cluding in  It  no  other  truth.  There  is  not  one  of  Eu- 
"  chd's  axioms  which  has  not  been  the  refult  of  induAIon, 
though  we  remember  not  the  time  at  which  the  induc- 
tion was  made.  That  the  whole  is  greater  than  any 
of  its  parts  is  a  general  truth  which  no  man  of  com- 
mon fenfe  can  controvert ;  but  every  one  difcovered 
that  truth  by  obferving  that  his  body  was  larger  than 
his  head,  his  foot,  or  his  hand ;  that  a  mountain  Is 
larger  than  a  mole-hill  In  the  middle  of  it  ;  and  that  a 
piece  of  timber  meafurlng  what  Is  called  a  yard  Is  longer 
than  any  one  of  the  divifions  marked  upon  It,  and 
termed  inches.  The  particular  obfervatlons  are  made 
through  the  fenfes  and  treafured  up  in  the  memory  ; 
and  the  intelleft,  by  its  conftitution,  compares  them 
together,  marks  In  what  they  agree  and  difagree,  and 
thence  draws  its  axioms  or  ^^zfra/ principles.  He,  there- 
fore, who  fhould  admit  the  truth  of  an  axiom,  and 
deny  the  evidence  of  fenfe  and  perception,  would  a£l 
as  abfurdly  as  he  who  accepts  payment  in  a  bank-bill, 
and  refufes  it  in  the  individual  pieces  of  gold  or  filver 
which  that  bill  reprefents.  General  axioms  ^are  of 
infinite  ufe  In  the  purfults  of  fcience ;  but  it  Is  not  be- 
caufe  they  create  new  truths ;  they  only  Ihorten  the 
procefs  In  the  difcovei-y  of  fuch  as  might  be  found,  with 
labour,  through  the  miedlum  of  particular  propofitions. 
See  Campheil's  Philofophy  of  Rhetoric  and  "Tathani's  Chart 
and  Scale  of  Truth. 

Principles,  in  phyfics,  are  often  confounded  with 
elements,  or  the  ilrll  and  finipleil  parts  whereof  natural 
bodies  are  compounded,  and  into  which  they  are  again 
refolvable  by  the  force  of  lire. 

PRINGLE  (Sir  John),  an  eminent  phyficlan  and 
philofopher,  was  a  younger  fon  of  Sir  John  Pringle  of 
Stitcbel,  in  the  (hire  of  Roxburgh,  Baronet  ;  took  the 
degree  of  M.  I>.  at  Leyden,  1730;  and  publiOied  there 
Dffrtatio  Inauguralis  de  Marcore  Senili-,  4to.  After 
hrt\a'ng  been  fome  years  proftflor  of  moral  philofophy 
at 'Edinburgh,  lie  Vs-as  in  June  1745  appointed  phyfi- 
eian  to  the  duke  of  Cumberland,  and  pliyfician-general 
to  the  hofpital  of  the  forces  in  Flandeis,  where  the 
earl  of  Stair  appears  to  have  been  his  patron.  In  Fe- 
bruaiy  1746,  Dr  Pringle,  Dr  Armllronp-,  and  Dr 
Barker,  were  nominated  phyficians  to  tlic  hofpital  for 
Jame,  maimed,  and  fick  foidiers,  behind  Buckingham- 
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houfe  5  and  in  April  1 749,  Dr  Pringle  was  appointed 
phyficlan  in  ordlnaty  to  the  king.  In  1 750  he  pub- 
lifhed  *'  Obfervatlons  on  the  Nature  and  Cure  of  Hof- 
pital and  Gaol  Fevers,  in  a  Letter  to  Dr  Mead,"  8vo 
(reprinted  In  1755)  ;  and  in  1752  he  favoured  the 
public  with  the  refult  of  his  long  experience  in  an  adi- 
mirable  treatife  under  the  title  of  "  Qbfervatlons  on 
the  Diforders  of  the  Army  in  Camp  and  Garrlfon," 
8vo.  On  the  14th  of  April  1752,  he  married  Char- 
lotte, fecond  daughter  of  Dr  Oliver,  an  eminent  phyfi*- 
clan  at  Bath.  In  1756  he  was  appointed  jointly  with 
Dr  Wintrlnghara  (now  Sir  Clifton  WIntrIngham,Bart.) 
phyficlan  to  the  hofpital  for  the  fervlce  of  the  forces  of 
Great  Britain.  After  the  acceffion  of  his  prefent  ma^ 
jelly,  Dr  Pringle  was  appointed  phyfician  to  the  queen's 
houfehold,  1761 ;  phyfician  In  ordinary  to  the  queen  In 
1763,  In  which  year  he  was  admitted  of  the  college  of 
phyficlans  In  London  ;  and  on  the  5th  of  June  1766, 
he  was  advanced  to  the  dignity  of  a  baronet  of  Great 
Britain.  In  1772  he  was  eledled  prefident  of  the 
Royal  Society,  where  his  fpeeches  for  five  fucceffive 
years,  on  delivering  the  prize-medal  of  Sir  Godfi'ey 
Copley,  gave  the  greatefl;  fatisfaftion*  Sir  John  Pringle 
In  1777  was  appointed  phyfician-extraordinary  to  the 
king.  He  was  alfo  a  fellow  of  the  College  of  Phyfi- 
clans at  Edinburgh,  and  of  the  Royal  Medical  Society 
at  Paris  ;  member  of  the  Royal  Academies  at  Paris, 
Stockholm,  Gottlngen,  and  of  the  Philofophical  So- 
cieties  at  Edinburgh  and  Haerlem  ;  and  continued  pre- 
fident of  the  Royal  Society  till  November  1778  ;  after 
which  period  he  gradually  withdrew  from  the  world, 
and  in  1781  quitted  his  elegant  houfe  in  Pall  Mall 
(where  he  had  long  diftinguifhed  himfelf  as  the  warm 
friend  and  patron  of  literary  men  of  every  nation  and 
profeflion),  and  made  an  excurfion  to  his  native  coun^ 
try.  He  returned  to  London  in  the  latter  end  of  that 
year;  died  greatly  beloved  and-  refpefted  January  18. 
1782  ;  and  having  no  children,  was  fucceeded  in  eftate,- 
and  alfo  (agreeably  to  the  hmitation  of  the  patent)  in 
title,  by  his  nephew,  now  Sir  James  Pringle,  Bart.  A- 
mong  this  worthy  phyficlan's  communications  to  the 
Royal  Society,  the  following  are  the  principal:  i. 
"  Some  Experiments  on  Subftances  refitting  Putre-- 
fadion,"  Phih  Tranf.  N^  495,  p.  580  ;  and  4p(5, 
p.  525,  550;  reprinted,  with  additions,  in  Martiri's- 
Abridgment,  vol.  xi.  p.  13.65.  2.  "  Account  of  fome 
Perfons  feized  with  the  Gaol  Fever  by  working  iu 
Newgate,  and  of  the  manner  by  which  the  Infedtioa- 
was  communicated  to  one  entire  Family,"  vol.  xlviii,. 
p.  42.  At  the  reqiieft  of  Dr  Hales,  a  copy  of  thid 
ufeful  paper  was  Inferted  in  the  Gentleman's  Magazine,- 
1753,  p.  71,  before  its  appearance  In  the  Tranfafhions. 
3.  "A  remarkable  Cafe  of  Fragility,  Jlexibility,  and: 
Diifolutlon  of  the  Bones,"  lb.  p.  297.  4.  "  Account 
of  the  Earthquakes  felt  at  Brulfcls,"  vol.  xlix.  p.  546,- 
5.  "  Account  of  finking  of  a  River  near  Poritypool, 
in  Monmouthfhire,"  ib.  p.  547.  6.  "  Account  of  aa- 
Earthquake  felt  Feb.  18.  1756,  along  the  coall  of 
England,  between  Margate  and  Dover,"  ib.  p.  579.  7.. 
"  Account  of  the  Earthquake  felt  at  Glafgow  and. 
Dumbarton  ;  alfo  of  a  Shov.  cr  of  Dult  falling  on 
Ship  between  Shetland  and  Iceland,"  ib.  p.  509.  8. 
"  Several  Accounts  of  the  Fiery  Meteor  which  appeaixd 
on  Sunday,  November  26.  1 758,  between  eight  and  nir.*3 
at  night,"  voh  L  p.  218.  9.  "  Account  of  the  Vir- 
tues 
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tues  of  Soap  in  difToIving  the  Stone,  in  the  Cafe  of 
the  llevcrend  Mr  Matthew  Simfon,"  ib.  p.  221.  10. 
"  Account  of  the  Effedts  of  Eleftricity  in  Paralytic 
Cafes,"  ib.  p.  481.  And  fee  a  letter  to  him  on  that 
fubjed  from  Profeffor  Winthorp.  '*  Some  Account 
of  the  Succefs  of  the  V'ttrum  Ceratum  Ant  'moniij"  was 
printed  in  the  Edinburgh  Medical  EfTays,  vol.  v. 

PRINOS,  in  botany :  A  genus  of  the  monogynta 
order,  belonging  to  the  hexandria  clafs  of  plants  ;  and 
in  the  natural  method  ranking  under  the  43d  order, 
Dumofcs.  The  calyx  is  fexfid  ;  the  corolla  monopeta- 
lous,  and  rotaceous  ;  the  belly  hexafpermous. 

PRINTER,  a  perfon  who  compofes  and  takes  im- 
preflions  frorj  moveable  characters  ranged  in  oi'der,  by 
means  of  ink,  and  a  prefs. 

PRINTING,  the  art  of  taking  imprefllons  from 
charafters  or  figures,  moveable  and  immoveable,  on  pa- 
per, linen,  filk,  &c.  There  are  three  kinds  of  print- 
ing :  the  one  from  moveable  letters,  for  books  ;  ano- 
ther from  copper-plates,  for  pictures ;  and  the  laft  from 
blocks,  in  which  the  reprefentation  of  birds,  flowers, 
&c.  are  cut,  for  printing  calicoes,  linen,  &c.  The  firil 
is  called  common  or  letter-prejs  printing  ;  the  fecond, 
rolling-prefs  printing  ;  and  the  lail,  calico^  &c.  printing. 
The  principal  difference  between  the  three  confills  in 
this,  that  the  firll  is  call  in  rehevo,  in  diftindl  pieces  ; 
the  fecond  engraven  in  creux  ;  and  the  third  cut  in  re- 
lievo, and  generally  ftamped,  by  placing  the  block  up- 
on the  materials  to  be  printed,  and  ftriking  upon  the 
back  of  it. 

Of  the  above  branches,  Letter-press  PRINT- 
ING is  the  moll  curious,  and  deferves  the  moft  par- 
ticular netice :  for  to  it  are  owing  chiefly  our  de- 
liverance' from  ignorance  and  error,  the  progrefs  of 
learning,  th§  revival  of  the  fciences,  and  numberlefs 
improvements  in  arts,  which,  without  this  noble  inven- 
tion, would  have  been  either  loft  to  mankind,  or  con- 
fined to  the  knowledge  of  a  few.  "  To  the  art  of  print- 
ing (fays  an  elegant  effayift*),  it  is  acknowledged  we 
owe  the  reformation.  It  has  been  juftly  remarked, 
that  if  the  books  of  Luther  had  been  multipHed  only 
by  the  flow  procefs  of  the  hand-writing,  they  muft  have 
been  few,  and  would  have  been  eafily  fupprefled  by  the 
combination  of  wealth  and  power  :  but,,  poured  f»rth 
in  abundance  from  the  prefs,  they  fpread  over  the  land 
with  the  rapidity  of  an  inundation,  which  acquires 
additional  force  from  the  efforts  ufed  to  obftrutt  its 
progrefs.  He  who  undertook  to  prevent  the  difper- 
lion  of  the  books  once  iffued  from  the  prefs,  attempted 
a  taflc  no  lefs  arduous  than  the  deftruftion  of  the  hy- 
dra. Refiftance  was  vain,  and  religion  was  reformed:  and 
we  who  arc  chiefly  intereiled  in  this  happy  revolution 
muft  remember,  amidft  the  praifes  beftowcd  on  Luther, 
that  his  endeavours  had  been  inefl'eftual,  unalfifted  by 
the  invention  of  Fauftus. 

"  How  greatly  the  caufe  of  religion  has  been  promo- 
«vii  rcf  ilt-  ted  by  the  art,  muft  appear,  when  it  is  confidered,  that 
u!g  from  it.  jjj^g  placed  thofe  facred  books  in  the  hand  of  every 
individual,  which,  befides  that  they  were  once  locked 
up  in  a  dead  language,  could  not  be  procured  without 
great  difficulty.  The  numerous  comments  on  them  of 
every  kind,  which  tend  to  promote  piety,  and  to  form 
the  Chriftian  philofopher,  would  probably  never  have 
been  cempofed,  and  certainly  would  not  have  extend- 
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ed  their  beneficial  influence,  if  typogvaplsy  had  fl-Illbeem  Prir 
unknown.  Dy  that  art,  the  light,  which  is  to  ilk)-  "—^v 
minate  a  dark  world,  has  been  placed  in  a  fituatioa 
more  advantageous  to  the  emiflion  of  its  rays  :  but  if 
it  has  been  the  means  of  illuftrating  tlie  doftrines,  and 
enforcing  the  praftlce  of  religion,  it  has  alfo,  particu- 
larly in  the  preient  age,  ftruck  at  the  root  of  piety  and 
moral  virtue,  by  propagating  opiuiors  favourable  to  the 
fceptic  and  the  voluptuary.  It  has  enabled  modern  au- 
thors wantonly  to  gratify  their  avarice,  their  vanity, 
and  their  mifanthropy,  in  dilTominating  novel  fyftemn 
fubverfive  of  the  dignity  and  happincS  of  human  na- 
ture :  but  though  the  perverflon  of  tlie  art  is  lamen- 
tably remarkable  in  thofe  volumes  which  iflue,  with  of- 
fenflve  profufion,  from  the  vain,  the  wicked,  and  the 
hungry,  yet  this  good  refults  from  the  evil,  that  as 
truth  is  great  and  will  prevail,  flie  muft  derive  freflii 
luftre,  by  difplaying  the  fuperiority  of  her  ftrengtli  in 
the  confllft  with  fophiftry. 

*'  Thus  the  art  of  printing,  in  whatever  light  it  is  view- 
ed, has  deferved  refpeft  and  attention.  From  the  in- 
genuity of  the  contrivance,  it  has  ever  excited  mecha- 
nical curiofity  ;  from  its  intimate  connexion  with  learn- 
ing, it  has  jaftly  claimed  hiftorlcal  notice  ;  and  from  its 
extenfive  influence  on  morality,  politics,  and  religion, 
it  is  now  become  a  fubjeft  of  very  important  fpeculation. 

"  But  however  we  may  felicitate  mankind  on  the  in-  't'^gd 
vention,  there  are  perhaps  thofe  who  wifl),  that,  tog^-^^^^^! 
ther  with  its  compatriot  art  of  manufacturing  gunpow- ^j^^  j^g 
der,  it  had  not  yet  been  brought  to  light.  Of  its  eff"efts 
on  literature,  they  aflert,  that  it  has  increafed  the  num- 
ber of  books,  till  they  diftraft  rather  than  improve  the 
mind  ;  and  of  its  mahgnant  influence  on  morals,  they 
complain,  that  it  has  often  introduced  a  falfe  refinement, 
incompatible  with  the  fimpliclty  of  primitive  piety  and 
genuine  virtue.  With  refpeft  to  its  literary  ill  confe- 
quences,  it  may  be  faid,  that  though  it  produces  to  the 
world  an  infinite  number  of  worthlefs  publications,  yet 
true  wit  and  fine  comj)ofition  will  ftill  retain  their  value, 
and  it  will  be  an  eafy  taflc  for  critical  difcernment  to  fe- 
left  thefe  from  the  furrounding  mafs  of  abfurdity  :  and 
though,  with  refpeft  to  its  moral  effefts,  a  regard  to 
truth  extorts  the  confefTion,  that  it  has  diff'ufed  immo- 
rality and  irreligion,  divulged  with  cruel  impertinence 
the  iecrets  of  private  life,  and  fpread  the  tale  of  fcandal 
through  an  empire  ;  yet  thefe  are  evils  which  will  either 
flirink  away  unobferved  in  the  triumphs  of  time  and 
truth  over  falfehood,  or  which  may,  at  any  time,  be  fup- 
prefled by  leglflatlve  interpofition." 

Some  writers  have  afcribed  the  origin  of  this  art  to  Hifto 
the  Eaft,  and  affixed  a  very  early  period  to  its  inven-the  ii 
tion  ;  particularly  P.  Jovius,  ( H'tjl.  lib.  xlv.  p.  226.  ed. 
Florent.  1550),  from  whom  Oforius  and  many  others 
have  embraced  the  fame  opinion.  But  thefe  have  evi- 
dently confoimded  the  European  mode  of  printing  with 
the  engraved  tablets  which  to  this  day  are  ufed  in  Chi- 
na. The  invention  of  thefe  tablets  has  been  afcribed  by 
many  writers  even  to  an  earlier  period  than  the  com- 
mencement of  the  Chriftian  era  ;  but  Is  with  more  pro- 
bability afiigned,  by  the  very  accurate  Phil.  Couplet,  to 
the  year  930.  The  Hljloria  Stnenjis  oi  Abdalla,  written 
in  Perfic  in  131 7,  fpeaksof  it  as  an  art  in  veiy  common 
ufe.  Meerman,  vol.  i.  p.  16.  218,  219,  vol.il.  p.  186.  N. 
Trigault  afferts  that  the  Chinefe  pradllfed  the  art  of 
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i^fn?'  .printing  five  centuries  before.    Count  Ferre  Rezzonico 
^  '     found  at  Lyons  plates  with  words  and  names  engraven 
by  a  Nuremberger  1380. 

The  honour  of  having  given  rife  to  the  European  me- 
thod has  been  claimed  by  the  cities  oi  Harlem,  Mentz, 
and  Strajimrg.    And  to  each  of  thefe  it  may  be  afcribed 
in  a  qualified  fenfe,  as  they  made  improvements  lipon 
i       -one  another. 

I.  The  firft  teftimony  of  the  inventor  is  that  recorded 
■by  Hadrian  Junius,  in  his  B/ituvia,  p.  253,  ed.  Lugd. 
■Bat.  1588  ;  which,  though  it  hath  been  rejefted  by 
many,  is  of  undoubted  authority.    Junius  had  the  re- 
•lation  from,  tvi'o  reputable  men  ;  Nicolaas  Galius  (a), 
who  was  his  fchoolmafter ;  and  Quirinius  Talefius,  his 
'intimate  and  correfpondent.    He  afcribes  it  to  Lau- 
-RENTius,  the  fon  of  John  (iEdituus,  or  Cuftos,  of  the 
•cathedral  at  HARI.EM,  at  that  time  a  refpeftable 
x)ffice),  upon  the  teftimony  of  Cornelius,  fome  time  a 
■fervant  to  Laurentius,  and  afterwards  bookbinder  to  the 
cathedral,  an  office  which  had  before  been  performed  by 
■^Francifcan  friars.    His  narrative  was  thus:  "That, 
■walking  in  a  wood  near  the  city  (as  the  citizens  of  opu- 
lence ufe  to  do),  he  began  at  firft  to  cut  fome  letters 
4ipon  the  rind  of  a  beech-tree  ;  which,  for  fancy's  fake, 
i)eing  impreffed  on  paper,  he  printed  one  or  two  lines, 
«s  a  fpecimen  for  his  grand-children  (the  fons  of  his 
daughter)  to  follow.    This  having  happily  fucceeded, 
he  meditated  greater  things  (as  he  was  a  man  of  inge- 
nuity and  judgment)  ;  and  firft  of  all,  with  his  fon-in- 
law  Thomas  Peter  (who,  by  the  way,  left  three  fons, 
who  all  attained  the  confular  dignity),  invented  a  more 
glutinous  writing-ink,  becaufe  he  found  the  common 
ink  funk  and  fpread  ;  and  then  formed  whole  pages  of 
wood,  with  letters  cut  upon  them  ;  of  which  fort  I 
have  feen  fome  eflays,  in  an  anonymous  work,  printed 
only  on  one  fide,  intitled.  Speculum  nqftre  falutis  ;  in 
which  it  is  remarkable,  that  in  the  infancy  of  printing 
(as  nothing  is  complete  at  its  firft  invention)  the  back 
fides  of  the  pages  were  pafted  together,  that  they  might 
not  by  their  nakednefs  betray  their  deformity.  Thefe 
ibeechen  letters  he  afterwards  changed  for  leaden  ones, 
and  thefe  again  for  a  mixture  of  tin  and  lead  \_Jlanneas'\ 
as  a  lefs  flexible  and  more  folid  and  durable  fubftance. 
Of  the  remains  of  which  types,  when  they  were 
turned  to  wafte  metal,  thofe  old  wine-pots  were  caft, 
that  are  ftill  preferved  in  the  family- houfe,  which 
looks  into  the  market-place,  inhabited  afterwards  by  his 
~  great-grandfon  Gerard  Thomas,  a  gentleman  of  reputa- 
tion ;  whom  I  mention  for  the  honour  of  the  family, 
and  who  died  old  a  few  years  fince.    A  new  invention 
never  fails  to  engage  curiofity.    And  when  a  commo- 
•dity  never  before  feen  excited  purchafers,  to  the  advan- 
tage of  the  inventor,  the  admiration  of  the  art  increaf- 
€d,  dependents  were  enlarged,  and  workmen  multipHed; 
Vol.  XV.  Part  II. 
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the  firft  calamitous  incident !  Among  thefe  was  one  Printing. 
John,  whether,  as  we  fufpeft,  he  had  ominoufly  the  ^— -v~~~' 
name  of  Faujlus  (b),  unfaithful  and  unlucky  to  his 
mafter,  or  whether  it  was  really  a  perfon  of  that  nam.c, 
I  ftiall  not  much  inquire  ;  being  unwilling  to  moleft  the 
filent  fliades,  who  fuffer  from  a  confcioufnefs  of  their 
paft  actions  in  this  life.  This  man,  bound  by  oath  to 
keep  the  fecret  of  printing,  when  he  thought  he  had 
learned  the  art  of  joining  the  letters,  the  method  of 
cafting  the  types,  and  other  things  of  that  nature, 
taking  the  molt  convenient  time  that  was  poflible,  on 
Chriftmas  eve,  when  every  one  was  cuftomarily  employ- 
ed in  luftral  facrifices,  feizes  the  colleftion  of  types,  and 
all  the  implements  his  mafter  had  get  together,  and, 
with  one  accomplice,  marches  off"  to  Amfterdam,  thence 
to  Cologne,  and  at  laft  fettled  at  Mentz,  as  at  an  afyluni 
of  fecurity,  where  he  might  go  to  v/ork  with  the  tools 
he  had  ftolen.  It  is  certain,  that  in  a  year's  time,  viz. 
in  1442,  the  DnFir  'male  of  Alexander  Galius,  which  was 
a  grammar  much  ufed  at  that  time,  together  with  the 
Tracts  of  Peter  of  Spain,  came  forth  there,  from  the 
fame  types  as  Laurentius  had  made  ufe  of  at  Harlem." 

Thus  far  the  narrative  of  Junius,  which  he  had  fre- 
quently heard  from  Nicolaas  Galius ;  to  whom  it  was 
related  by  Cornelius  himfelf,  who  lived  to  a  great  age, 
and  ufed  to  burft  into  tears  upon  reflefting  on  the  lofs 
his  mafter  had  fuftained,  not  only  in  his  fubftance,  but  in 
his  honour,  by  the  roguery  of  his  fervant,  his  former 
affociate  and  bedfellow.  Cornelius,  as  appears  by  the 
regifters  of  Harlem  cathedral,  died  either  in  15 15,  or 
the  beginning  of  the  following  year ;  fo  that  he  might 
very  well  give  this  information  to  Nicolaus  Galius,  who 
was  fchoolmafter  to  Hadrian  Junius. 

Though  this  drcumftance  is  probable  as  to  the  main 
faft,  yet  we  muft  fet  afide  the  evidence  of  it  in  fome 
particulars.  1.  The  firft  obvious  difficulty  is  noticed 
by  Scriverius ;  *'  that  the  types  are  faid  to  be  made  of 
the  ri«<y  of  beach,  which  could  not  be  ftrong  enough  to 
bear  the  impreflion  of  the  prefs  though  this  is  re- 
moved, if,  inftead  of  the  bark.,  we  fubftitute  a  hough  of 
the  beach.  The  idea  of  the  bark,  when  Junius  wrote  ffo'rwr  (7ri 
this,  was  perhaps  ftrong  in  his  mind,  from  what  Virgil 
tells  us  (Eel.  V.  13.)  of  its  being  ufual  to  cut  words  on  p^i/'^ 
the  bark  of  a  beech  ;  and  thence  he  was  eafily  led  to 
make  a  wrong  application  of  it  here. 

2.  The  letters  were  at  firft  ivooaen,  and  are  faid  to  be 
afterwards  exchanged  for  metal  types  ;  from  which  the 
wine-pots  were  formed,  remaining  in  the  time  of  Junius. 
According  to  tradition,  printing  was  carried  on  in  the 
fame  houfe  long  after  the  time  of  Laurentius :  thefe 
pots  mjght  therefore  be  formed  from  the  wafte  metal  of 
the  printing-houfe,  after  the  ufe  of  fujtle  types  became 
univerfal.  ■  •  But  Laurentius  feems  to  have  carried  the 
art  no  farther  than  feparate  ivooden  types.  What  is  a 
3  T  remarkable 


(a)  Galius  feems  to  be  the  fame  who  is  called  Claes  Lottynfz.  Gael,  Scabinus  HarlemI,  as  it  is  in  the  Fafti  of 
that  city,  in  the  years  1531,  I533>  and  1535.  Quirinius  in  the  fame  Fafti  is  called  Mr  ^iryn  Dirkfzoon'. 
He  was  many  years  amanuenfis  to  the  great  Erafmus,  as  appears  from  his  epiftle,  23d  July  1529.  torn.  iii.  Oper. 
p.  1222.  He  was  afterwards  Scabinus  in  1537  &  feq.  and  Conful  in  1552  &  feq.  But  in  the  troubles  of 
Holland  he  was  cruelly  killed  by  the  Spanifti  foldiers,  May  23.  1573.  'i'here  are  fome  letters  of  Hadrian  Junius 
to  this  Talefius,  in  the  Epi/iola  jfuniana,^.  198. 

(b)  John  Faujl,  or  Fuji,  is  by  many  fuppofed  to  have  derived  his  name  from  faujlus,  "  happy  and  Dr  Fauftus 
feems  to  carry  an  air  of  grandeur  in  the  appellation  :  but  very  erroneoufly.  John  Fauft^  ox  Fuji f  is  no  more 
than  John  Hand,  whence  our  name  Fifl. 
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Printing,  remarkable  confia-mation  of  this,  Henry  Spiechel,  who 
-v— ^  wrote,  in  the  l6th  century,  a  Dutch  poem  intltled 
Herffp'iegel,  exprcfTes  himfelf  thus  :  "  Thou  firft,  Lau- 
rentius,  to  fupply  the  defect  of  wooden  tablets,  adaptedll 
wooden  types,  and  afterwards  didil  conneft  them  with  a 
thread,  to  imitate  writing,  A  treacherous  fervaut  fur- 
reptitioufly  obtained  the  honour  of  the  dilcovery.  But 
truth  itfelf,  though  deftitute  of  common  and  wide-fpread 
fame  ;  truth,  I  fay,  ftill  remains."  No  mention  in  the 
poem  of  metal  types  ;  a  circumftance  which,  had  he  been 
j-obbed  of  fuch,  as  well  as  oi  wooden  ones,  would  fcarcely 
have  been  pafTed  over  in  fileqce. 

When  Laurentius  firfk  devifcd  his  rough  fpecimen  of 
the  art,  can  only  be  gueffed  at.  He  died  in  1 440,  af- 
ter having  publiflicd  the  Speculum  Betg'icum,  and  two 
editions  of  Donatus,  all  with  different  tuooden  types ; 
which  it  is  probable  (confidering  the  difficulties  he  had 
to  encounter,  and  the  many  artifts  whom  he  muft  necef- 
farily  have  had  occahon  to  cenfult)  coft  him  fome  years 
to  execute  ;  fo  that  the  firft  effay  might  be  about  1430, 
■which  nearly  agrees  with  Petrus  Scriverius,  who  fays 
the  invention  was  about  10  or  12  years  before  1440. 
See  Laurentius. 

^.  What  was  the  fpecimen  he  firft  diverted  himfelf 
with  in  cutting,  at  the  diftance  of  three  centuries,  one 
would  think  impoffible  to  be  difcovered.  And  yet 
Joh.  Enfchedius,  a  printer,  thinks  he  was  fo  happy  as 
to  find  it,  being  an  old  parchment  Horarlum,  printed 
on  both  fides,  Jn  eight  pages,  containing  the  Letters  of 
the  Alphabet,  the  Lord's  Prayer,  the  Apoftles  Creed, 
and  three  fhort  prayers.    And  Mr  Meerman  having 


{hown  this  to  proper  artifts  wHq  were  ji^dg^g  ef  t!>efc  Prist 
matters,  they  gave  it  as  their  opinion  that  it  agreed  """^ 
exaftly  with  the  defcription  of  Junius.  It;  is  conforma- 
ble to  the  firft  edition  of  the  Dutch  Speculum  Sahatlonis, 
and  the  fragments  of  both  Dotiatus's  of  Holland,  both 
which  are  the  works  of  the  fame  Laurentius,  and  were 
preceded  by  this.  In  thefe  types,  which  are  certainly 
moveable,  cut,  and  uneven,  there  is  a  rudenefs  wliich 
Mr  Meerman  has  not  obferved  iu  any  other  inftances. 
I'here  are  no  numbers  to  the  pages,  no  fignatures,  no 
direSlion-tvords,  no  divifions  at  the  end  of  the  lines  ;  on 
the  contrary,  a  fyllable,siivided  in  the  middle  is  ieen, 
thus,  Sp  iritUf  in  p.  8.  1.  2,  3.  There  are  neither  difr 
tindtlons  nor  points,  which  are  feer\  in  the  other  works 
of  Laurentius  ;  and  the  letter  z  is  not  marked  with  an 
accent,  but  with  a  dot  at  the  top.  The  lines  through- 
out are  uneven.  The  fliape  of  the  pages  not  always 
the  fame  ;  not  (as  they  fliould  be)  reftangular,  bnt 
fometimes  rhomb-like,  ibmetimes  an  ifo/ce/e  trapezium  ; 
and  the  performance  feems  to  be  left  as  a  fpecimen  both 
of  his  piety,  and  of  his  ingenuity  in  this  effay  of  a  new 
invented  art.  Mr  Meerman  has  given  an  exact  engrav- 
ing of  this  fingular  curiofity. 

But,  Avhatever  elfe  may  appear  doubtful  in  the  nar- 
rative of  Junius,  it  is  very  clear,  that  the  firft  effays 
of  the  art  are  to  be  attributed  to  Laui-entias,  who  ufed 
only /ep.ar ate  wooden  types.  See  the  article  Lauren- 
xms.  '  ^ 

II.  Some  of  Laurentius's  types  were  ftolen  from  him  Claim 
by  one  of  his  fervants  (c),  Jo/m  Gfinsfleich  fai'ior 
who  fled  therewith  to  MENTZ.    Having  introduced 

the 


(c)  Authors  differ  as  to  the  perfon  who  committed  this  robbery.  It  is  clear  from  all  accounts  that  his  name 
was  John  ;  but  what  his  furname  was  is  the  difputed  point.  Junius,  after  fome  hcfitation,  afcribes  it  to  John 
Tuft  ;  but  with  injuftice  :  for  he  was  a  wealthy  man,  who  affifted  the  firft  printers  at  Mentz  with  money  ;  and 
though  he  afterwards  was  proprietor  of  a  printing-office,  yet  he  never,  as  far  as  appears,  performed  any  part  of 
the  bufinefs  with  his  own  hands,  and  confequently  he  could  never  liave  been  a  fervant  to  Laurentius.  Nor  is. 
the  conjefture  of  Scriverius  better  founded,  which  fixes  It  upon  John  Gutenberg,  who  (as  appears  by  authentic 
teftlmonies)  refided  at  Strafburg  from  1436  to  1444,  and  during  all  that  period  employed  much  fruitlcf&  labour 
and  expence  in  endeavouring  to  attain  this  art.  Mr  Meerman  once  thought,  "  it  might  be  cither  John  Meidcn.. 
bachlus,  (who,  we  are  told  by  Seb.  Munfter  and  the  author  of  Chronographia  Moguntlnenfis ,  was  an  afliftant  to 
the  firft  Mentz  printers)  ;  or  John  Peterflieimius  (who  was  fome  time  a  fervant  to  Fuft  and  Schoeffer,  and  fet 
up  a  printing-houfe  at  Francfort  in  1459)  :  or,  laftly,  fome  other  peribn,  who,  being  unable  through  poverty  to 
cany  on  the  bufinefs,  difcovered  it  to  Geinsfleich  at  Mentz."  But  more  authentic  intelligeuGe  afterwards  con- 
vinced him  there  were  two  perfons  of  this  name  ;  and  that  John  GelnsHelch 
fenior  *  was  the  difhoneft  fervant,  who  was  born  at  Mentz,  and  who  in  the  papers 
jjubhfhed  by  Kohlerus,  we  find  there  in  the  year  1441,  ajid  not  before:  for 
though  he  was  of  a^ood  family,  yet  he  was  poor,  aad  feems  to  have  been  obliged, 
as  well  as  his  brother,  to  feek  his.  livelihood  in  a  foreign  country  ;  and  perhaps 
was  content  to  be  tmder  Laurentius,  that,  when  he  had  learned  the  art,  he  utlght 
follow  it  in  his  own.  But,  to  leave  conjecture,  we  may  produce  fome  certain 
teftlmonies. 

1.  It  is  what  Junius  himfelf  fays,  that  the  perfon  who  ftole  the  types  did  It  with 
a  view  to  fet  up  eliewhere  ;  nor  is  it  likely  that  he  would  eithei"  make  no  ufe  of  an 
art  he  had  feen  fo  profitable  to  Laurentius,  or  that  he  would  teach  it  to  another 
and  fubnilt  to  be  again*  a  fervant. 

2.  The  Lambeth  Record  (which  is  printed  below,  from  Mr  Atkyns)  tells  us, 
that  "  Mentz  gained  the  art  by  the  brother  of  one  of  "the  workmen  of  Harlem, 
who  learned  it  at  home  of  his  brother,  who  after  fet  up  for  himfelf  at  Mentz."  — 
By  the  ffrlfteft  examlnatioTi  of  the  beft  authorities,  it  is  plain,  that  by  thefe  two 
brothers  the  two  Geinsfleiches  muft  be  meant.  But  as  the  younger  ( Gutenberg) 
was  never  a  fervant  tp  Laurentius,  it  muft  be  the  fenior  wlio  carried  off  the  types-, 
and  inftrufted  his  brother  in  the  art ;  who  firft  applied  himfelf  to  the  bufmefs  at 
Strafburg,  and  afterwards  joiaed  his  elder  brother,  who  had  in  tlie  mean  time 
fettled  at  Mentz, 


*  U«  was  railed  Gcinsfeich  xar* 
(?9y»v;  the  other  was  diltin.guilhedL 
by  liic  n.iine  of  Cunnbc-g,  'I'liey 
-Vf*i;c  hotli  poor  ;  th#iigh  of  a  family 
diltlnguilVied  by  knighthood.  The/ 
were  Doth  married  mun ;  and  were 
moll  probably  brothers,  as  it  was 
not  imtommon  in  that  age  for  two, 
liv(,thcrs  to  liave  the  fame  Chriltiaii 
name.  TIrcfe  both  appear  in  a  difrcpu- 
table  light.  The  eldeft  robbed  his  mar. 
iter,  with  many  aggravatinR  circura- 
ilances.  'I'lic  youii);elt  wa«  remark- 
ably contenti-.iua;  and,  alter  ewter- 
ingiiitQ  a  contrnft  of  maiiiagc  with 
Anna,  a  noble  pirl  of  Thi  Iron  Gate, 
refufed  to  many  her  till  compeUccl 
by  a  judicial  decree;  a:id  afterwards 
cared  not  what  became  of  the  lady,, 
but  left  her  bcliiiulat  Strafl)urg  when 
he  removed  to  Meiilz.  He  had  not 
only  frequent  quarrels  with  hii  wife; 
but  With  Andrew  Drizeben,  Andrew 
Heilmunn,  and  ji'obr.  Rijf,  all  of  wliom 
weic  alioeiated  with  him  at  Straf- 
burg in  hi>  differsn-L  employments  of 
makinp;  of  looking  j^lalTes,  '  poliftiing 
of  precious  ftones,  and  endeavour- 
ing: to  attain  the  art  ol  printing  :  and 
with  thefe  he  involved  hiinfclf  in 
three  lawfultSi  6te  Maerman,  vol.  i, 
p.  163.  &c.  N. 

What 
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X\ie  AYt  from  Harlem  Into  this  lu§  native  city,  he  fet 
with  all  diligence  to  carry  it  on  ;  and  publifhed,  In  1442, 
^LExyit^'DRi  G^LLi  Do8rmakt  and  Petri  Hispani  Trac' 
tatus  ;  two  works,  which,  being  fmall,  bell  fuited  his 
circumftances  ;  and  for  which,  being  much  ufed  in  the 
fchools,  he  might  rcafonably  expe£t  a  profitable  fale. 
They  were  executed  with  nvooden  types,  cut  after  the 
inodel  of  thofe  he  had  ftolen. 

In  1443  he  hired  the  houfe  Ziuin  3f«tigen  ;  and  was 
aflilled  with  money  by  Fust,  a  wealthy  perfon,  who  in 
return  had  a  (hare  of  the  bufmefs  :  and  about  the  fame 
time  John  Meidenbachius  was  admitted  a  partner,  as  were 
fome  others  whofe  names  are  not  tranfmitted  to  our 
times  ;  and  in  1444  they  were  joined  by  Gutenberg, 
who  for  that  purpofe  quitted  Strafburg.  Woodea 
types  feeing  found  not  fufficiently  durable,  and  not  an- 
fwerlng  expeftation  in  other  refpefts,  the  two  brothers 
firft  invented  cut  metal  types.  But  while  thefe  were  pre- 
paring, which  muft  have  been  a  work  of  time,  feveral 
works  were  printed,  both  on  ivooden  feparale  types  and 
on  nvooden  blocks;  which  were  well  adapted  to  fmall 
books  of  frequent  ufe,  fuch  as  the  Tabula  Alphabetical 
the  Catholkotiy  Donati  Grammatical  and  the  Conjejpana- 
lia. 

From  the  above-mentioned  printers  In  conjunftlon,  af- 
ter many  fmaller  effays,  the  Bible  was  publifhed  in  1450, 
■with  large  cut  metal  types  (d).  And  it  Is  no  wonder, 
confidering  the  immenfe  labour  this  work  coft,  that  it 
fhould  be  feven  or  eight  years  in  completing.  In  this 
fame  year  the  partnerfhip  was  diffolved,  and  a  new  one 
entered  Into,  in  Auguft,  between  Fufl  and  Gutenberg  ; 
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the  former  fupplying  the  money,  the  latter  flilll,  far  Prm^ing, 
their  common  benefit.  Various  difficulties  arifing, — v"--^ 
occaiioned  a  law-fult  for  the  money  which  Full  had  ad- 
vanced ;  which  was  determined  againft  Gutenberg.  A 
dlfTolution  of  this  partnerfhip  enfued  In  1455  ;  and  In 
1457  a  magnificent  edition  of  the  Pfalter  was  publifiied 
by  Fvjl  and  Schoefftr,  with  a  remarkable  commendation, 
ill  which  they  affumed  to  themfelves  the  merit  of  a  new 
invention,  (viz  of  metal  types ) ,  ad  invetitionem  art'ificiofam 
imprimendi  ac  chara£lert<z,ar.d7.  This  book  was  uncom- 
monly elegant,  and  in  fome  meafure  the  work  of  Gu- 
tenberg ;  as  it  was  four  years  in  the  prefs,  and  came 
out  but  18  months  after  the  partntrftiip  was  diflblved 
between  him  and  Fuft. 

The  latter  continued  In  poffefrion  of  the  printing- 
office  :  and  Gutenberg,  by  the  pecuniary  affiftance  of 
Conrad  Humery  fyndic  of  Mentz  (e),  and  others, 
opened  another  office  in  the  fame  city  ;  whence  appear- 
ed, in  1460,  without  the  printer's  name,  the  CathoTtcon 
%.  de  'Janua,  with  a  pompous  colophon  In  praife  of  its 
beauty,  aiid  afcribing  the  honour  of  the  invention  to  the 
city  of  Mentz.  It  was  a  very  handfome  book,  thoug'h 
Inferior  to  the  Pfalter  which  had  been  pubHfhed  In  1457 
by  Full  and  Schoeffcr.  Both  the  Pfalter  and  Caiholicon 
were  printed  on  cut  metal  types  (f).  It  may  not  be  im- 
proper to  obfervc  here,  that  as  the  Pfalter  Is  the  earliefl 
book  which  Is  known  to  have  a  genuine  date,  it  be- 
came a  common  praftice,  after  that  publication,  for 
printers  to  claim  their  own  performances,  by  adding 
their  names  to  them. 

III.  The  progrefa  of  the  art  has  been  thus  traced 
3  T  2  through 


What  ia  ftill  ftronger,  two  chronologers  of  Strafourg,  the  one  named  Dan  Speklinus,  the  other  anony-* 
jmous  (in  Meerman's  Documentn,  n°  lxxxv.  lxxxvi.),  tells  us  exprcfsly,  that  John  Geinsfleieh  (viz.  the 
fenior,  whom  they  diftinguifhed  from  Gutenberg),  having  learned  the  art  by  being  fervant  to  its  Jirft  inventory 
carried  it  by  theft  Into  Mentz  his  native  country.  Tliey  are  rlghjt  In  the  faft,  though  miftahen  In  the 
application  of  it;  for  they  make  Strafburg  the  place  of  the  Invention,  and  Mentellus  the  Inventor,  from 
■whom  the  types  were  ftolen.  But  this  is  plainly  an  en-or  :  for  Geinsfleieh  lived  at  Mentz  in  1441,  as  appears 
from  undoubted  teftimonles  ;  and  could  not  be  a  fervant  to  Mentellus,  to  whom  the  before  mentioned  writers 
afcrlbe  the  invention  in  1440,  though  more  ancient  ones  do  not  attempt  to  prove  that  he  began  to  print  before 
1444  or  1447.  Nor  will  the  narrative  agree  better  with  Gutenberg,  who  was  an  earlier  printer  than  Mentehus  ; 
Tmce,  among  the  evidences  produced  by  him  in  his  law-fuit,  1439,  no  Geinsfleieh  fenior  appears,  nor  any  othei" 
fex-vant  but  Laurentius  Belldek.  The  narration  therefore  of  the  theft  of  Geinsfleieh,  being  fpread  by  various  re- 
ports through  tlK  world,  and  fubfifting  In  the  time  of  thefe  chronologers,  was  apphed  by  them  (to  ferve  the 
caufe  they  wrote  for)  to  Strafburg  ;  but  ferves  to  confirm  the  truth,  fince  no  writer  derives  the  printing  fpolls 
from  any  other  country  than  Holland  or  Alfatia.  The  chronologers  have  likewlfe,  Inftead  of  Fuft,  called  Guten- 
berg the  wealthy  man  ;  who,  from  all  circumftances,  appears  to  have  been  poor.  They  alfo  call  Schoeffer  the 
fon-in-law  of  Mentellus  ;  when  it  Is  clear  that  he  married  the  daughter  of  Fuft. 

(d)  Many  writers  have  fuppofed  that  this  was  the  edition  of  which  fome  copies  were  fold  in  France,  by  Fuft, 
as  manufcripts,  for  the  great  price  of  500  or  600  crowns,  which  he  afterwards  lowered  to  60,  and  at  laft  to  lefs 
than  40.  But  it  was  the  fecond  and  more  expenfive  edition  of  1462,  that  was  thus  difpofed  of,  when  Fuft 
went  to  Pans  in  1466,  and  which  had  coft  4000  florins  before  the  third  quaternion  (or  quire  of  four  ftiects)  was 
prlrtted.    Meerman,  vol.  I.  p.  6.  151,  152. 

(e)  At  the  death  of  Gutenberg,  Conrad  Humery  took  pofTefTion  of  all  his  printing  materials  ;  and  engaged  to 
the  archblfliop  Adolphus,  that  he  never  would  fell  them  to  any  one  but  a  citizen  of  Mentz.  They  were,  how- 
ever, foon  difpofed  of  to  Nicholas  Bechtermuntze  of  Altavilla,  who,  in  1469,  publiflied  Focabutarium  Latino- 
Teutonicum,  which  was  printed  with  the  fame  t]^es  which  had  been  ufed  in  the  Catholicon.  This  very  curious 
and  fcarce  Vocabulary  was  fhown  to  Mr  Meerman,  by  Mr  Bryant,  in  the  Duke  of  Marlborough's  valuable 
library  at  Blenheim.  It  Is  in  quarto,  35  lines  long,  contains  many  extrafts  from  the  Catholicon,  and  is  called  Est 
^0,  from  the  preface  beginmng  with  thofe  words.    Meerman,  vol.  II.  p.  96. 

(f)  Gutenberg  ntver  ufed  any  other  than  either  wooden  or  cut  metal  types  till  the  year  1462.  In  1465  he  was 
admitted  inter  jiulicos  by  the  eleftor  Adolphus,  with  an  annual  penfion  ;  and  died  In  February  1468.  His  elder" 
brother  Geinsfleieh  died  in  1462.    Their  epitaphs  are  printed  by  Mr  Meerman,  vol.  II.  p.  154,  295. 
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Printing,  through  its  Je^:oncl  ■period,  the  invention  of  cut  metal  types. 
"  But  the  honour  of  completing  the  difcovery  is  due  to 
8       Peter  Schoeffer  (g)  de  Gernfheim. 

A  very  clear  account  of  this  final  completion  of  the 
types  is  prefervedby  Trithemius  (h).  Po/l  h/gc  inventis 
fuccejferunt  fubtiliora,  invmeruntque  modum  fundendi  for- 
mas  omnium  Lat'ini  alphabeti  literarum,  quas  ipji  matrices 
nom  'mabant  :  ex  quibus  rurfum  aneos  Jive  Jlannsos  charac- 
teres  fundehant,  ad  omnetn  prejjuram  fuffiaentes,  quos  prius 
jfianiiiis  fculpebant.  Et  reverxi  Jicuti  ante  xxx  ferme  annos 
ex  ore  Petri  OpUionis  de  Gernjhewt,  civis  Moguntini,  qui 
geiier  erat  primi  artis  in'ventoris,  audivi,  magnam  a  primo 
inventionis  fua:  hac  ars  imprejforia  habuit  dijicu/tatem, — Pe- 
trus  autem  memoratus  Opi/io,  tunc  famulus  pojlca  generyjtcut 
diximus,  inventoris  primi,  yohannis  Fuji,  homo  ingeniofus  et 
prudens,  faciliorem  modum  fundendi  charafleres  excogitO' 
•vit,  et  artem,  ut  nunc  ejl,  complevit. 

Another  ample  teftimony  in  favour  of  Schoeffer  is- 
given  by  Jo.  Frid.  Fauftus  of  AfchafFenburg,  from  pa- 
pers preferved  in  his  family:  "  Peter  Schoeffer  of  Gernf- 
helm,  perceiving  his  maltcr  Fufl's  defign,  and  being; 
himfeif  ardently  defirous  to  improve  the  art,  found  out. 
(by  the  good  providence  of  God)  the  method  of  cut- 
ing  ( incidendi)  the  charafters  in  a  tnatrix,  that  the  letr 
t^rs  might  eafily  be  fingly  cajt,  inflead  of  being  cut. 
He  privately  cut  matrices  for  the  vi^hole  alphabet  ;  and- 
when  he  fhowed  his  rnafler  the  letters  caft  from  thefe 
matrices,  Fuft  was  fo  pleafed  with  the  contrivance,  that 
fee  promifed  Peter  to  give  him  his  only  daughter,  Chrif- 
tina,  in  marriage ;  a  promife  which  he  foon  after  per- 
formed. But  there  were  as  many  difficulties  at  firil 
•with  thefe  letters,  as  there  had  been  before  with  wooden 
ones  ;  the  metal  being  too  foft  to  fupport  the  force  of 
the  imprefTion :  but  this  defe£l  was  foon  remedied,  by 
mixing  the  metal  with  a  fubftance  which,  fufficiently 
hardened  it  (  i)." 

Fufl  and  Schoeffer  concealed  this  new  improvement, 
by  adminiilering  an  oath  of  fecrecy  to  all  whom  they 
intrufled,  till  the  year  1462  j  when,  by  the  difperfion 
of  their  fervants  into  diflFercHt  countries,  at  the  facking 
of  Mentz  by  the  archbifhop  Adolphus,  the  invention 
was  publicly  diviJged. 

The  firfl  book  printed  with  thefe  improved  types  was 
Durandi  Rationa/e,  in  1459}  at  which  time,  however, 


they  feem  to  have  had  only  one  fize  of  letters,  all  Prfntis| 
the  larger  charafters  which  occur  being  cut  types,  as  ""^1 
appears  plainly  by  an  inlpeftion  of  the  book.  From 
this  time  to  1466,  Full  and  Schoeffer  continued  to  print 
a  confiderable  number  of  books ;  particularly  two  fa- 
mous editions  of  Tully's  Offices.  In  their  earlieft  books, 
they  printed  more  copies  on  vellum  than  on  paper,  which 
was  the  cafe  both  of  their  Bibles  and  Tully's  Offices. 
This,  however,  was  foon  inverted  ;  and  paper  introdu- 
ced for  ^  the  greatefl  part  of  their  impreffions  ;  a  few 
only  being  printed  on  vellum  for  curiofities,  and  for 
the  purpofe  of  being  illuminated.  How  long  Fufl  lived, 
is  uncertain  ;  but  in  147 1  we  find  Schoeffer  was  in  part-- 
nerfhip  wath  Conrad  Henlif  and  a  kinfman  of  his  mailer. 
Fufl.  ^  He  pubh'fhed  many  books  after  the  death  of  his 
father-in-law  ;  the  laft  of  which  that  can  be  difcovered 
is  a  third  edition  of  the  Pfaiter  in  1490,  in  which  the 
old  cut  types  of  the  firfl  edition  were  ufed.  g 

ly.  With  regard  to  the  claim  of  STRASBURG  :. Claim  0 
It  has  been  already  mentioned,  that  Gutenberg  was^^""^^^' 
engaged  in  that  city  in  different  employments ;  and, 
among  others,  in  endeavouring  to  attain  the  art  of  print- 
iBg.  That  thefe  endeavours  were  unfuccefsful,  is  plain 
from  an  authentic  judicial  decree  of  the  fenate  of  Straf-. 
burg  in  1439,  after  the  death  of  Andrew  Drizelien  (  k). 

But  there  are  many  other  proofs  that  Gutenberg 
and  his  partners  were  never  able  to  bring  the  art  to 
perfeftion. 

1.  Wimp.helingius*,  the  oldefl  writer  in  favour  of*  -S^;V« 
Strafburg,  tells  us,  that  Gutenberg  was  the  inventor  ol^erum  G 
«  a  new  art  of  writing,"  ars  mprejuria,.  which  might^'^''"j^'r^7 
alfo  be  called  a  divuu  benefit,  which  he  happily  1^05^^' 
completed  at  Mentz  ;  but  does  not  mention  one  bookMeemia 
of  his  printing  :  though  he  adds,  that  Mentehus  print- 

ed  many  volumes  corredlly  and  beautifully,  and  acquired 
great  wealth  ;  whence  we  may  conclude  that  he  per- 135,'."' ' 
fefted  what  Gutenberg  had  in  "  vain  elfayed. 

2.  Wimphelingius,  in  another  bookf,  tells  us,  thc^^."^"^' 
art  of  printing  was  found  out  by  Gutenberg  incomplete ;  ^l^^  ^ 
which  implies,  not  that  he  pradlifed  the  art  in  an  im-1508, 
perfeft  manner  (as  Laurentius  had  done  at  Harlem),  i^eermM 
but  rather  that, he  had  not  been  able  to  accomplifh  what"*^  ^"P'*' 
he  aimed  at. 

3.  Gutenberg,  when  hje  left  Strafburg  in  1444  or 

the 


(g)  In  German,  ©c^oeffcr    in  Latin,  Opilio  ;  in  "En^i^tiy  Shepherd.-  He  is  fuppofed  by  Mr  Meerman  to 

have  been  the  firfl  engraver  on  copperplates. 

(h)  Annales  Hirfaugienjes,  tom.  ii.  ad  ann.  1450. — As  this  book  was  finilhed  in  15 14,  and  Trithemius  tells: 
us  he  had  the  narrative  from  Schoeffer  himfeif  about  30  years  before ;  this  will  bring  us  back  to  1484,  when 
Schoeffer  mufl  have  been>  advanced  in  years,  and  Trithemius  about  zz  years  old,  who  died  in  1516.  See  Volf. 
Hifl.  Lat.  L  I.  c.  10.  Fabr,  Med.  &  Infim.  ^t.  1.  9.: 

(  i)  Stc.Meerman,  vol.  I.  9.  183.  who  copied  this,  teftimony  from  WoHi^s,.iIfi^«tt»^^«^  Typog.raph.  vol.  i.  p.  468.. 
feq. 

(k)  Their  firfl  attempts  were  made  about  1436  with  'wooden  types..  Mr  Mecrraan  is  of  opinion  that  Geinsfleich 
junior  (who  was  of  an  enterprifing  genius,  and  had  already  engaged  in  a  variety  of  projedls)  gained  fome  little, 
infight  into  the  bufinefs  by  vifiting  his  brother  who  was  employed  by  Laurentius  at  Hacrleim,  but  not  fufficient* 
to  enable  him  to  pradife  it.  It  is  certain  that,  at  the  time  of  the  law-fuit  in  1439,  much  money  had  been  ex- 
pended, without  any  profit  having  arifen;  and  the  unfortunate  Drizehen,  in  1438,  on  his  deathJjed,  lamented: 
to  his  coofefTor,  that  he  had  been  at  great  expence,  without  having  been  reimburfed  a  Ungh  obolus.  Nor  did, 
Gutenberg  (who  perfifted  in  his  fruitlefs  endeavours)  reap  any  advantage  from  them;  for,  when  he  quitted. 
Strafburg,  he  was  overwhelmed  in  debt,  and  imder  a  neceffity  of  felling  every  thing  he  was  in  poffeffion  of, . 
[Mee  RMAN,  vol.  I,  p.  198  302.  J  All  the  depofitioHs  in  the  law-iuit  above-mentioned  (with  the  judicial iie»>.. 
cree)  are  printed  by  Mr  Meerman,  vol.  II.  p.  58—88.  N, 
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ig.  the  following  year,  and  entered  into  pavtnerflilp  with 
Geinsfleich  fenior  and  others,  had  occafion  for  his  bro- 
ther's affiftance  to  enable  him  to  complete  the  art ; 
which  fhows  that  his  former  attempts  at  Strafburg  had 
>  been  unfuccefsful  jl. 

4.  Thefe  particulars  are  remarkably  confirmed  by 
^-  Trithemius,  who  tells  us,  in  two  different  places  ||,  that 
Gutenberg  fpent  all  his  fubftance  in  queft  of  this  art ; 
and  met  with  fuch  infuperable  difficulties,  that,  in  de- 
fpair,  he  had  nearly  given  up  all  hopes  of  attaining  it, 
-  till  he  was  aflifted  by  the  liberality  of  Full,  and  by  his 
brother's  f]<ill,  in  the  city  of  Mentz. 

5'.  Ulric  Zell  fays  *  the  art  was  completed  at  Mentz  ; 
,  but  that  fome  books  had  been  publifhed  in  Holland 
earlier  than  in  that  city.    Is  it  likely  that  Zell,  who 
was.  a  German,  would  have  omitted  to  mention  Straf- 
burg,  if  it  had  preceded  Mentz  in  printing  ? 

There  is  little  doubt  therefore  that  all  Gutenberg's 
labours  at  Strafburg  amovmted  to  no  more  than  a  fruit- 
lefs  attempt,  which  he  was  at  laft  under  the  neceflity  of 
rehnquifliing  :  and  there  is  no  certain  proof  of  a  fingle 
bonk  having  been  printed  in  that  city  till  after  the  dif- 
perfion  of  the  printers  in  1462,  when  MenteHus  and 
Eggeftenius  fuccefsfnlly  purfued  the  bufinefs. 

In  fine,  the  pretenfions  of  Stra/burg  fall  evidently  to 
be  fet  afide.  And  as  to  the  other  two  cities,  Harlem 
and  Mentz,  the  difputes  between  them  feem  eafily  clear- 
ed up,  from  the  twofold  invention  of  printing  above- 
mentioned  :  tlie  firft  with  feparate  wooden  types  at 
Harlem,  by  Laurentius,  about  1430,  and  after  conti- 
nued by  his  family  ;  the  other  with  metal  types,  firft 
tut,  and  afterwards  caji,  which  were  invented  at  Mentz, 
but  not  ufed  in  Holland  till  brought  thither  by  Theodo- 
ric  Martens  at  Aloft  about  1472. 

From  this  period  printing  made  a  rapid  progrefs  in 
moft  of  the  principal  towns  of  Europe.  In  1490,  it 
reached  Conftantinople  ;  and,  according  to  Mr  Palmer, 
p..  281,  &c.  it  was  exteaded,  by  the  middle  of  the  next 
century,  to  Africa  and  America.  It  was  introduced 
into  RulTia  about  1560:  but,  from  motives  either  of 
policy  or  fuperftition,  it  was  fpeedily  fuppreffed  by  the 
ruhng  powers  ;  and,  even  under  the  prefent  enlightened 
emprefs,  has  fcarcely  emerged  from  its  obfcurity.  ---That 
it  was  early  praftifed  in  the  inhofpitable  regions  of  Ice- 
land, we  have  the  refpedlable  authority  of  Mr  Bryant  : 
**  Arngrim  Jonas  was  born  amidft  the  fnow's  of  Ice- 
land ;  yet  as  much  prejudiced  in  favour  of  his  country 
as  thofe  who  are  natives  of  an  happier  climate.  This 
Is  vifible  in  his  Crymogaa  ;  but  more  particularly  in  his 
^natome  Biefkiniana.  I  have  in  my  pofieflion  this  cu- 
rious little  trcatife,  written  in  Latin  by  him  in  his  own 
country,  and  printed  Typis  Holenjibus  in  IJlandii  'Joreali, 
anno  1 61 2.  Ho/a  is  placed  in  fome  maps  within  the 
Arftic  circle,  and  is  certainly  not  far  removed  from  it;. 
I  believe  it  is  the  fartheft  north  of  any  place  where  arts 
and  fciences  have  ever  refided."  Ohjervations  and  Inqui- 
ries relating  to  various  parts  of  j^nciemHi/Iory,  i^jGj,  p. 
2^77- 

It  was  aconftant  opinion,  delivered  down  by  our  hiftori- 
tlie  ans,  as  hath  been  obferved  byDr  Middleton,  that  the  Art 
of  Printing  was  introduced  and  firft  praftifed  in  England 
by  H^uliam  6  xton,  a  mercer  and  citizen  of  Londc u;  who, 
by  his  tfavsels  abroad,  and  a  refidence  oi  many  years  in 
Holland,  Flanders,  and  Germany,  in  the  affairs  of  trade, . 
had  an  opportunity  of  inforjiung  himfelf  of  the  whole. 
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method  and  procefs  of  the  art  ;  and  by  the  encourage-  Printing.^ 
ment  of  the  great,  and  particularly  of  the  abbot  of  """Y*^ 
WeftminftcT,  firft  fet  up  a  prefs  in  that  abbey,  and  be- 
gan to  print  books  foon  after  the  year  1471- 

This  was  the  tradition  of  our  Avriters ;  till  a  book, 
which  had  fcarce  been  obferved  before  the  Reftoration, 
was  then  taken  notice  of  by  the  curious,  with  a  date  of 
its  impreffion  from  Oxford,  anno  1468,  and  was  confi- 
dered  immediately  as  a  clear  proof  and  monument  of 
the  exercife  of  printing  in  that  univerfity  feveral  years 
before  Caxton  began  to  deal  in  it. 

This  book,  which  is  in  the  public  Hbrary  at  Cam- 
bridge, is  a  fmall  volume  of  41  leaves  in  4to,  with  this 
title  :  Expojitio  Sa/iSi  yeroniml  in  Smhoium  Apojlolorum 
ad  Papam  Laurentium  :  and  at  tlie  end,  Explicit  ex- 
pofitlo,  isfc.  Imprejfa  Oxonie,  ^  Jinita  Anno  Domini 
M.CCCC.LXViii.  xvix  die  Decembris.  xx 

The  appearance  of  this  book  has  robbed  Caxton  of  The  firft 
a  glory  that  he  had  long  poffeffed,  of  being  the  author  I'^Ji^^'^'f^^' 
of  printing  in  this  kingdom  ;  and  Oxford  has  ever  fince  England^ 
carried  the  honour  of  the  Srft  prefs.  1  he  only  difficulty  was  at  Ox^ 
was,  to  account  for  the  filencc  of  hiftory  in  an  event  fo  ford, 
memorable,  and  the  want  of  any  memorial  in  the  univer- 
fity itfelf  concerning  the  eftabhfhment  of  a  new  art  a- 
mongft  them  of  fuch  ufe  and  benefit  to  learning.  But 
this  likewife  has  been  cleared  up  by  the  difcovery  of 
record,  which  had  lain  obfcure  and  unknown  at  Lam-- 
beth-palace,  in  the  Regifter  of  the  Sec  of  Canterbury;- 
and  gives  a  narrative  of  the  whole  tranfaftion,  drawn  up  • 
at  the  very  time. 

An  account  of  this  record  was  firft  publiflied  in  a  thin 
quarto  volume,  in  Enghfti  \  with  this  title  :  "  The  O- 
riginal  and  Growth  of  Printing,  coUedted  out  of  Hi- 
ftory and  the  Records  of  this  Kingdorae  :  wherein  is 
alfo  dcmonftrated,  that  Printing  appertaineth  to  the  Pre- 
rogative Royal,  and  is  a  Flower  of  the  Crown  of  Eng- 
land.  By  Richard  Atkyns,  efq.-- Whitehall,  April  the  • 
25.  1 664.    By  order  and  appointment  of  the  right  ho- 
nourable Mr  Secretary  Morrice,  let  this  be  printed,- 
Tho.  Rycaut.   London  :  Printed  by  Jolm  .Streater,  for. 
the  Author.  1664."  4to. 

It  fets  forth  in  Ihort,  "  That  as  foon  as  the  art  of.' 
printing  made  fome  noife  In  Europe,  Thomas  Bour-- 
chier,  archbifhop  of  Canterbury,  moved  the  then  king: 
(Heniy  VI.)  to  ufe  all  poflible  means  for  procuring  a  - 
printing-mould  (for  fo  it  was  then  called)  to  be  brought 
into  this  kingdom.    The  king  (a  good  man,  and  much  . 
given  to  works  of  this  nature)  readily  hearkened  to  the  • 
motion  ;  and,  taking  private  advice  how  to  effed  his  ■ 
defign,  concluded  it  could  not  be  brought  about  with- 
out great  fecrecy, ,  and  a  confiderable  fum  of  money  gi-  • 
ven  to,  fuch  perfou  or  perfons  as  would  draw -off  fome 
of  the  workmen  of  Harlem  in  Holland,  where  John 
Gutenberg  had.  newly  invented  it,  and  was  himfelf  per- 
fonally  at  work.    It  was.  refolved,  that  lefs  than  1000  . 
merks  would  not  produce  the  defired  effedl ;  towards  ^ 
which  fum,  the  faid  archbifhop  prefented  the  king  300  . 
merks..    The  money  being  now  prepared,  the  manage- 
ment of  the  defign  was  committed  to  Mr  Robert  Tui- 
njur  ;  who  then.was  raafter  of  the  robes  to  the  king,  and 
a  perfonmoft  in  favour  with  him  of  any  of  his  condition. 
Mr  Turn  ;Ur  took  to  his  affiftance  Mr  Caxton,  a  citizen  , 
of  good  abihties,  who  traded  much  into  Holland  ;  which 
was  a  creditable  pretence,  as  well  for.  his  going,  as  ftay 
in  the  Low  Countries.    Mr  Tumour  was  in  difguife* 
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J'>"^^"g'  (his  beard  and  hair  (haven  qi'Jte  off) ;  but  Mr  Caxton 
appeared  known  and  public.    They,  Iiaving  received 
the  faid  fum  of  tooo  aicrks,  went  lirft  to  Amiterdam, 
then  to  Leydeti,  not  daring  to  enter  Harlem  itfelf ;  for 
the  town  was  very  jealous,  having  imprifoned  and  ap- 
prehended divers  perfons  who  came  from  other  parts  for 
the  fame  purpofe.    They  Itaid  till  they  had  fpent  the 
whole  thoufand  merks  in  gifts  and  expences  :  fo  as  the 
king  was  fain  to  fend  500  merks  more,  Mr  Turnour 
having  written  to  the  king  that  he  had  almoft  done  his 
work  ;  a  bargain,  as  he  faid,  being  ftruck  betwixt  him 
and  two  Hollanders,  for  bringmg  off  one  of  the  under- 
workmen,  whofe  name  was  Frederick  Corfells  (or  rather 
CorfeUis),  who  late  one  night  ftole  from  his  fellows  in 
difgnife  into  a  veflel  prepared  before  for  that  purpofe  ; 
and  fo,  the  wind  favouring  the  defign,  brought  him  fafe 
to  London.    It  was  not  thought  fo  prudent  to  fet  him 
on  work  at  London  :  but,  by  the  archbifhop's  means 
(who  had  been  vice-chancellor  and  afterwards  chancellor 
of  the  univerfity  of  Oxon)  Corfellis  was  carried  with  a 
guard  to  Oxon  ;  which  guard  conitantly  watched,  to 
prevent  Corfellis  from  any  poflible  efcape,  till  he  had 
made  good  his  promife  in  teaching  them  how  to  print. 
So  that  at  Oxford  printing  was  firft  fet  up  in  England, 
which  was  before  there  was  any  printing-prefs  or  prin- 
ter in  France,  Spain,  Italy, or  Germany  (except  the  ci- 
ty of  Mentz),  which  claims  feniority,  as  to  printing, 
even  of  Harlem  itfelf,  calling  her  city,  Uriem  Mogun- 
tinam  artis  typographic<t  inventricem  pr'tmam  ;  though  it  is 
known  to  be  otherwife,  that  city  gaining  the  art  by 
the  brotlrer  of  one  of  the  workmen  of  Harlem,  who 
had  learnt  it  at  home  of  his  brother,  and  after  fet  up  for 
himfelf  at  Mentz.    This  prefs  at  Oxon  was  at  leaft  ten 
years  before  there  was  any  printing  in  Europe,  except 
at  Harkm  and  Mentz,  where  it  was  but  new-born.  This 
prcfs  at  Oxford  was  afterwards  found  inconvenient  to 
he  the  fole  printing-place  of  Engl^jid  ;  as  being  too  far 
from  London  and  the  fea.  Wherefore  the  king  fet  up  a 
prefs  at  St  Alban's,  and  another  in  the  city  of  Wcftmin- 
•    fter, where  theyprintedfeveralbo®ks  of  J/'-um/'/j-and^J^^^.- 
for  the  king  (for  reafons  bell  known  to  himfelf  and  conn- 
cW)  permitted  tbenno  law-books  to  be  printed  :  nor  did  any 
printer  excrcife  that  art,  but  only  fuch  as  were  the  king's 
fworn  fervants  ;  the  king  himfelf  having  the  price  and  emo- 
iument  for  printing  books. — By  this  means  the  art  grew 
fo  famous,  that  anno  prlmo  Richard  III.  c.  9.  when  an 
aft  of  parliament  was  made  for  reftraint  of  aliens  for 
uiing  aay  handicrafts  here  (except  as  fervants  to  na- 
tives), a  fpeclal  provifo  was  inferted,  that  ftrangers 
might  bring  in  printed  or  written  books  to  fell  at  their 
pleafure,  and  exefcife  the  art  of  printing  here,  notwith- 
ftanding  that  aft  :  fo  that  in  the  fpace  of  40  or  50 
years,  by  the  indulgence  of  Edward  IV.  Edward  V. 
Richard  III.  Henry  VII.  and  Henrj'  VIII.  the  Eng. 
lifh  proved  fo  good  proficients  in  printing,  and  grew  fo 
nimierous,  as  to  furnifti  tlie  kingdom  with  books  ;  and 
fo  fkilful,  as  to  print  them  as  well  as  any  beyond  the 
feas  ;  as  appears  by  the  aft  25  Hen.VIII.  c.  1 5,  which 
abrogates  the  faid  provifo  for  that  reafon.    And  it 
was  further  enafted  in  the  laid  ftatute,  that  if  any  per- 
fan  bought  foreign  books  bound,  fie  fhwuld  pay  6s.  8d. 
par  book.    And  it  was  further  provided  and  enafted, 
that  in  cafe  the  faid  printers  or  fellers  ef  books  were 
unreafonable  m  their  prices,  they  ftiould  be  moderated 
by  the  lord  chance^or,  lord  treafurer,  the  two  lords 
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chief  julliees,  e>r  any  two  of  i\im\  who  alfo  had  powsr 
to  fine  them  38.  4d,  for  every  book  whofe  price  fliould  " 
be  enhanced,— But  when  they  were  by  charter  corpo- 
rated  with  bookbfndersy  bookfellers,  and  founders  of  letters^ 
3  &  4  Philip  and  Mary,  and  called  The  Company  of 
Stationers — they  kick'd  againll  the  power  that  gave  them 
life,  &c.  — Queen  Elifabeth,  the  firll  year  of  her  reign, 
grants  by  patent  the  privilege  of  file  printing  all  books 
that  touch  or  concern  the  common  Iwws  of  England,  to 
Tottel  a  fervant  to  her  majefty,  who  kept  it  entire  to 
his  death  ;  after  him,  to  one  Yeft  Weirt,  another  fer- 
vant  to  her  majefty  ;  after  him,  to  Weight  and  Norton ; 
and  after  them,  king  James  grants  the  fame  privilege  to 
More,  one  of  the  ngnet ;  which  grant  continues  to  this 
day,  &c." 

From  the  authority  of  this  record,  all  our  later  wri-Whet 
ters  declare  CorfeUis  to  be  the  firft  printer  in  England  ;  Caxto 
Mr  Anthony  Wood,  the  learned  Mr  Maittaire,  Palmer,  ^'^^^'^ 
and  one  John  Bagford,  an  induftrious  man,  who  had  ^^^^ 
puWiflied  propofals  for  an  Hirtory  of  Printing,  (Phil.  Jr. 
Pranf.  for  April  1707).   But  Dr  Middleton  has  called 
in  queftion  the  authenticity  of  this  account,  and  has  ur- 
ged feveral  objeftions  to  it,  with  the  view  of  fupport- 
ing  Caxton's  title  to  the  precedency  with  refpeft  to  the 
introduftion  of  the  art  into  this  country  ;  of  which  we 
ftali  quote  one  or  two,  with  the  anfwers  that  have  been 
made  to  them. 

Objeftion  1  — «  The  filence  of  Caxton  concerning  a 
faft  in  which  he  is  faid  to  be  a  principal  aftor,  is  a  fuf- 
ficient  confutation  of  it  :  for  it  was  a  conftant  cuftom 
with  him,  in  the  prefaces  or  conclufions  of  his  works, 
to  give  an  hiftorical  account  of  all  his  labours  and  tranf- 
aftions,  as  far  as  they  concerned  the  publifhing  and 
printing  of  books.  And,  what  Is  ftill  ftronger,  in  the 
continuation  of  the  Polychronicon,  compiled  by  himfelf, 
and  carried  down  to  the  end  of  Henry  the  fixth's  reign, 
he  makes  no  mention  ©f  the  expedition  in  queft  of  a 
printer  :  which  he  could  not  have  omitted,  had  it  been 
true;  .whilft  in  the  fame  book  he  takes  notice  of  the  inven- 
tion  and  beginning  of  printing  in  the  city  of  Mentz." 

Anfwer. — As  Caxton  makes  no  mention  in  his  Poly- 
chronicon of  his  expedition  in  quejl  of  a  printer j  fo  nei- 
ther does  he  of  his  bringing  the  art  into  England,  which 
it  is  as  much  a  wonder  he  fhould  omit  as  the  other. 
And  as  to  his  faying  that  the  invention  of  printing  mas 
at  Mentz,  he  means,  of  printing  on  /m/?/^  feparate  types. 
In  this  he  copies,  as  many  others  have,  from  the  Faf 
ciculus  Temporum  ;  a  work  written  in  1 470,  by  Wer- 
nerus  Roleyinch  de  Laer,  a  Carthulian  monk,  a  MS. 
copy  of  which  was  in  the  library  of  Gerard  Jo.  VofTuis 
(fee  lib.  iii.  de  Hifior.  Latin,  c.  6.);  ^nd  afterwards 
continued  to  the  year  1474,  when  it  was  firft  printed 
at. Cologne  typisArnoldi  ter  Huernen.  It  was  rcpublifhed 
in  1 48 1  by  Heinricus  Wirczburgh  de  Vach,  a  Cluniac 
monk,  without  mentioning  the  name  cither  of  the  prin- 
ter or  of  the  place  of  publication.  It  is  plain  that  Cax- 
ton  had  one  at  leaft,  or  more  probably  both,  of  thefc 
editions  before  him,  when  he  wrote  his  continuation  of 
Polychronicon,  as  he  mentions  this  work  in  his  preface, 
and  adopts  the  fcntiments  of  its  editor.  (S«e  Meek.- 
MAN,  vol.  ii.  p.  37.  and  his  DocumentOy  N' VII.  XXIV, 
and  XXV.) 

Obj.  2.—  "  There-is  a  farther  cireumftance  in  Caxton's 
hiftory,  that  it  fcems  inconfiftent  with  th«  record ;  for 
we  find  him  ftiil  beyond  fea,  about  twelve  years  after 


the  fupp^(fe4  tmnf^aions,  **  k^vnlrig  with  jjwat  chJirge 
and  trouble,Jthe  art  of  printing"  ( Recuie  of  the  Hlpnes 
of  Troye,  iti  the  end  of  the  2d  and  3d  books)  ;  which 
be  might  have  done  with  eafe  at  home,  if  he  had  got 
Corfcilis  into  his  hands,  as  the  record  imports,  fo  many- 
years  before  :  ;but  he  probably  learnt  it  at  Cologne, 
where  he  refided  in  147 1,  (Recuie^  &c.  ibid.),  and 
whence  books  had  been  lirll  printed  with  date  the  year 
before." 

Anf. —  Caxton  tells  us,  in  the  preface  to  The  Hiftory 
ofTroye,  that  he  began  tliat  tranflation  March  I-  1468, 
at  Bruges  ;  that  he  proceeded  on  with  it  at  Ghent ; 
that  he  linifhed  ft  at  Cologne  in  147 1  ;  and  printed  it, 
probably,  in  that  city  with  his  own  types.  He  was  30 
years  abroad,  chiefly  in  Holland  ;  and  lived  in  the  court 
o£  Margaret  duchefs  of  Burgundy,  lifter  of  Edward 
IV.  It  was  therefore  much  eafier  to  pript  his  book  at 
Cotogne,  than  to  crofs  the  fea  to  learn  the  art  at  Oxford. 
But  further,  there  was  a  fpecial  occafion  for  his  print- 
ing it  abroad.  Corfellis  had  brought  over  fo  far  the 
arc  of  printing  as  he  had  learned  it  at  Harlem,  which 
was  the  method  of  printing  on  •wooden  feparate  types,^ 
having  the  face  of  the  letter  cut  upon  them.  But  the 
art  of  cafllng  metal  types  being  divulged  in  1462  by  the 
workmen  of  Mentz,  Caxton  thought  proper  to  learn 
that  advantageous  branch  before  he  returned  to  Eng- 
land. This  method  of  cafting  the  types  was  fuch  an 
improvement,  that  they  looked  on  it  as  the  original  of 
printing ;  and  Caxton,  as  moft  others  do,  afcribes  that 
to  Mentz.  — Caxton  was  an  affiltant  with  Turnour  in 
getting  off  Corfellis  ;  but  it  is  novvliere  fuppofed  that 
ifie  came  with  him  iiito  England.  (See  Meerman,  voL 
ii.  p.  34.  B.) 

Obj.  3. — "  As  the  Lambeth  record  was  never  heard 
of  before  the  puhficafion  of  Athyn's  book,  fo  it  has  never 
fince  been  feen  or  produced  by  any  man  ;  though  the 
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pevfon,  move  em'nent  than  a  mercer,  and  yi  public  purf"?,  Vfl'.^^F' 
muft  needs  be  concerned  in  fo  public  a  good  :  and  the 
ir^ore  he  qoniidered,  the  more  Inquifitive  he  was  to  find 
out  the  truth.  So  that  he  had  formed  his  hypotheliss 
before  he  had  fovmd  his  record  ;  wliich  he  publiflied,  he 
fays,  as  a  friend  to  t»'uth  ;  not  to  fuffer  one  man  to  be 
intitled  to  the  worthy  atchieveiiients  of  another;  and  aa 
a  friend  to  himfelf,  not  to  lofe  one  of  his  beft  arguments 
of  entitling  the  king  to  this  art.'  But,  if  Atkyns  waa 
not  himfelf  the  contiiver,  he  was  impofed  upon  at  leaft 
by  fome  more  crafty  man ;  who  imagined  that  his  Intereft 
in  the  caufe,  and  the  warmth  that  he  fliowed  in  profecu- 
tlng  it,  would  Induce  him  to  fwallow  for  genuine  what-* 
ever  was  offered  of  the  kind." 

Anf.  —  On  the  other  hand,  is  it  likely  that  W^- Atkyns 
would  dare  Xo  forge  a  record,  to  be  laid  before  the  king 
and  council,  and  which  his  adverfaries,  with  whom  he 
was  at  law,  could  difprove  ? — (2.)  He  fays  he  received 
this  hiilory  from  a  perfon  of  honour,  who  was  fome  time 
keeper  of  the  Lambeth  Isbrary.  It  was  eafy  to  have 
confuted  this  evidence,  if  it  was  falfe,  when  he  pubilfhed 
it,  April  25.  1664.  — (3.)  John  Bagford  (who  was 
born  in  England  1651,  and  might  know  Mr  Atkyns, 
who  died  in  1677),  ^"  Hiilory  of  Printing  at  Ox- 
ford, blames  thofe  who  doubted  of  the  authenticity  of 
the  Lambeth  MS. ;  and  tells  us  that  he  knew  Sir  Johni 
Birkenhead  had  an  authentic  copy  of  it,  when  in  1665 
[which  Bagford  by  fome  miitake  calls  1664,  and  is  foU 
lowed  In  It  by  Meerman]]  he  waa  appointed  bythchoufe 
of  commons  to  draw  up  a  bill  relating  to  the  exercife 
of  that  art.  This  is  confirmed  by  the  Journals  of  that 
houfe,  Friday  Oil.  27,  1665.  vol.  VIII.  p.  622.  where, 
it  is  ordered,  that  this  Sir  John  Birkenhead  fhould  can  y 
the  bill  on  that  head  to  the  houfe  of  lords  for  their  con- 
fent. — The  acl  was  agreed  to  in  the  upper  houfe  on 
Tuefday  Ocl.  3 1 .  and  received  the  royal  aiTent  on  the 


regifters  of  Canterbury  have  on  many  occafions  been  di-  fame  day  ;  immediately  after  which  the  parHament  was 
iigently  and  particularly  fearched  for  It.    They  were    prorogued.    See  Journals  of  the  Houfe  of  Lords,  Vol. 


examined,  without  doubt,  very  carefuUy  by  archbidiop 
Parker,  for  the  compiling  his  Antiquities  of  the  Britijh 
Church  ;  where.  In  the  life  of  Thomas  Bourchier,  tho' 
he  congratulates  that  age  on  the  noble  and  ufeful  in- 
vention of  printing,  yet  he  is  hlent  -cis  to  the  introduc- 
tion of  it  into  England  by  the  endeavours  of  that  arch- 
bifhop  :  nay,  his  giving  the  honour  of  the  invention  to 
Stralburg  clearly  fliowa  that  he  knew  nothing  of  the 
llory  of  Corfellis  conveyed  from  Harlem,  and  that  the 
record  was  not  in  being  in  his  time.  Palmer  himfelf 
owns,  "  That  it  is  not  to  be  found  there  now  ;  for  that 
the  late  earl  of  Pembroke  affiired  him,  that  he  had  em- 
ployed a  perfon  for  fome  time  to  fearch  for  it,  but  in 
vain:"  [HiJ}.  of  Printing, -p.  •^li^.)  On  thefe  grounds 
we  may  pronounce  the  record  to  be  a  forgery  ;  though 
all  the  writers  above-mentioned  take  pains  to  fuppoit  its 
credit,  and  call  it  an  authentic  piece. 

Atkyns,  who  by  his  manner  of  writing  feems  to  have 
been  a  bold  and  vain  man,  might  poffibly  be  the  inven- 
tor: for  he  had  an  intereft  in  impofing  it  upon  the 
world,  in  order  to  confirm  the  argument  of  his  book, 
that  printing  luas  of  the  prerogative  royal ;  in  oppofition 
to  the  company  of fiationers,  with  whom  he  was  engaged 
in  an  expenfive  fult  of  law,  in  defence  of  the  king's  pa- 
tents, under  which  he  claimed  fome  exchfivt  ponvers  of 
printing.  For  he  tells  us,  p.  3.  *  That,  upon  cOnfi- 
dering  the  thing,  he  could  net  but  think  that  a  public 


XI.  p.  700, — It  is  probable,  then,  that  after  Mr 
Atkyns  had  pubHfhed  his  book  in  April  1 664,  the  par- 
liament thought  proper,  the  next  year,  to  inquire  into 
the  right  of  the  king's  prerogative  ;  and  that  Sir  John 
Birkenhead  took  care  to  infpeft  the  original,  then  in 
the  cuftody  of  archbifliop  Sheldon  :  and,  finding  it  not 
fufficient  to  prove  what  Mr  Atkyns  had  cited  it  for^ 
made  no  report  of  the  MS.  to  the  houfe ;  but  only  mo- 
ved, that  the  former  law  ihould  be  renewed.  The  MS. 
was  probably  never  returned  to  the  proper  keeper  of  it ; 
but  was  afterwards  burnt  in  the  fire  of  London,  Sept. 
13.  1666. — (4.)  That  printing  was  praftifed  at  Ox- 
ford, was  a  prevailing  opiaion  long  before  Atkyns.  Bry- 
an Twyne,  in  his  Apologia  pro  Antiquitate  Academiae  Ox- 
onierifs,  pubHrtied  1608,  tells  us,  it  is  fo  delivered  down 
in  OTK'ent  '•writings  ;  liaving  heard,  probably,  of  this 
Lambeth  MS.  And  king  Charles  I.  in  his  letters  pa- 
tent to  the  Unlverfity  of  Oxford,  March  5.  in  the  ele- 
venth of  his  reign,  1635,  mentions  printing  as  brought 
to  Oxford  from  abroad.  As  to  what  is  objefted,  "  that 
it  Is  not  likely  that  the  prefs  fhould  undergo  a  ten  or 
eleven  years  fleep,  viz.  from  1468  to  1479,"  it  is  pro- 
bably urged  without  foundation.  Corfellis  might  print 
feveral  books  without  date  or  name  of  the  place,  as  Ul- 
ric  ZeU  did  at  Cologne,  from  1467  to  1473,  and  from 
that  time  to  1494.  CorfeUis's  name,  it  may  be  fald, 
appears  not  in  anv  of  his  publications  j  but  neither  does 
4  *  t^iiit 
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■Pnnting.  tliat  of  Joannes  Peterfhemius.  [See  Meerman,  vol.  I. 
'•"■'V-—  p.  3^.;  vol.  II.  p.  21 — 27,  &c. 

Further,  the  famous  Shakefpeare,  who  was  born  in 
1564,  and  died  161 6,  in  the  Second  Part  of  Henry  Vt. 
aft  iv.  fc.  7.  intioduces  the  rebel  John  Cade,  thus  up- 
braiding  Lord  Treafurer  Say  ;  "  Thou  haft  moft  traite- 
-roufly  corrupted  the  youth  of  the  realm,  in  creating  a 
grammar-fchool  :  and  whereas,  before,  our  forefathers 
had  no  other  book:but 'the  fcore  and  the  tally,  thou  haft 
caufed  Printing  to  be  ufed  ;  and,  contrary  to  the  king, 
his  crown,  and  dignity,  thou  liaft  built  a  paper-mllL"  — 
Whence  now  had  Shakefpeare  this  accufation  agalnft 
lord  Say  ?  We  are  told  in  the  Poetical  Reglfter,  vol.  II. 
p.  231.  ed.  Lond,  1724,  that  it  was  from  Fabian,  Pol. 
Vergel,  Hall,  PloUIngflicd,  Grafton,  5to\v,  Speed,  &c. 
But  not  one  of  thefe  afcribes  printing  to  the  reign  o-f 
Heniy  VI.    On  the  cpntrary.  Stow,  in  his  Annals, 
printed  at  London  1560,  .p.  685,  gives  it  exprefsly  to 
WilHam  Caxton,  147 1.  "  The  noble  fclence  of  printing 
was  about  this  time  found  out  in  Germany  at  Magunce, 
by  one  John  GutJiumburgus  a  knight.    One  Conradus 
an  Almaine. brought  it  into  Rome  :  WilHam  Caxtorijof 
London  mercer,  brought  it  into  England  about  the 
year  147 1,  and  hrft  praftifed  the  fame  in  the  Abbie  of 
St  Peter  at  Weftmlnftcr ;  after  which  time  it  was  like- 
wife  praftlfed  in  the  Abhies  of  St  Augulline  at  Can- 
terburle,  Saint  Albons,  and  other  monafteries  of  Eng- 
land."   What  then  fliall  we  fay,  that  the  above  is  an 
anachronlfm  arbitrarily  put  into  the  mouth  of  an  itrno- 
fant  fellow  out  of  Shakefpeare's  head  ?  We  might  be- 
lieve fo,  but  that  we  have  the  record  of  Mr  Atkyns  con- 
firming the  fame  in  king  Clwles  II.'s  time.    Shall  we 
fay,  that  Mr  Atkyns  borrowed  the  ftory  from  Sliake- 
fpeare,  and  publlflied  it  with  fome  improvements  of 
money  laid  out  by  Henry  VI.  from  whence  it  might 
be  received  by  Charles  JI.  as  a  prerogative  of  the  crown  ? 
But  this  is  improbable,  fince  Shakefpeare  makes  Lord 
Treafurer  Say  the  inttrument  of  Importing  it,  of  whom 
Mr  Atkyns. mentions  not  a  word.    Another  difference 
there  will  ftlU  be  between  Shakefpeare  and  the  Lambeth 
MS.;  the  poet  placing  it  before  1449,  In  which  year 
Lord  Say  was  beheaded  J  the  MS.  between  1454  and 
1459,  when  Bourchier  was  archbllhop.    We  muft  fay, 
then,  that  lord  Say  flrft  laid  the  fcheme,  and  fent  fome 
one  to  Harlem,  though  without  fuccefs  ;  but  after  fome 
years  it  was  attempted  happily  by  Bourchier.  And 
we  muft  conclude,  that  as  the'  generality  of  writers  have 
©vei-looked  the  invention  of  printing  at  Harlem  with 
vjooLkn  types,  and  have  afcrlbed  it  to  Mentz  where  metal 
types  were  firft  made  ufe  of ;  fo  in  England  they  have 
paffed  by  .Corfellis  (or  the  firft  0  .ford  Printer,  whoever 
he  was,  who  printed  with  wooden  types  at  Oxford),  and 
-only  mentioned  Caxton  as  tlie  original  artift  who  prin- 
ted with  we//?/ types  at  Weftminfter,     [See  Meerman, 
vol.  li.  7,  8.]     It  is  ftrange,  that  the  learned  commen- 
tators on  our  great  dramatic  poet,  who  are  fo  minutely 
particular  upon  lefs  important  occafions,  fhould  every 
one  of  them,  Dr  Johnfon  excepted,  pafs  by  this  curious 
paffage,  leaving  it  entirely  unnoticed.    And  how  has 
.  Dr  Johnfon  trifled,  hy  flightly  remarking,  "  that  Shake- 
fpeare is  a  httle  vju  early  with  this  accufation!" — The 
great  critic  had  undertaken  to  decipher  obfolete  words, 
and  inveftigate  unintelligible  phrafes  ;  but  never,  per- 
haps, beftowed  a  thought  on  Caxton  or  CorfeUis,  on 
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Mr  Atkyns  or  the  authenticity  of  the  Lambeth  Re-  Pi 
cord. 

But,  independent  of  the  record  altogethe^,  the  book 
ftands  firm  as  a  mon.ument  of  the  exercife  of  printing  in 
Oxford  fix  years  older  than  any  book  of  Caxton's  with 
a  date.  In  order  to  get  dear  of  this  ftrong  fad  Dr 
MIddleton, 

1.  Suppofes  the  date  in  queftlon  to  have  been  falfified 
originally  by  the  printer  either  by  defign  or  miftake  j  and 
an  X  to  have  been  dropped  or  omitted  in  the  age  of  its 
imprefTion.  Examples  of  this  kind,  he  fays,  are  common 
in  the  hiftory  of  printing.  And,  "  whilft  I  am  now 
writing,  an  unexpeded  inftance  is  fallen  into  my  hands, 
to  thefupport  of  my  opinion  ;  an  Inauguration  Speech  of 
the  Wood'w  irdian  Prnfejor,  Mr  Mafon,  juft  frefh  from 
the  pvefs,  with  its  date  given  10  years  earHcr  than  it 
fhould  have  been,  by  the  omtffion  of  an  x,  viz. 
MDccxxiv;  and  the  very  blunder  exemplified  in  the'Iaft 
piece  printed  at  Cambridge,  which  I  fuppofe  to  have 

happened  in  the  firft  from  Oxford."  To  this  it  has 

been  very  properly  anfwered.  That  we  fiiould  not  pre- 
tend to  fet  afide  the  authority  of  a  plain  date,  without 
very  ftrong  and  cogent  reafens  ;  and'  what  the  Doftor 
has  in  this  cafe  advanced  will  not  appear,  on  examina- 
tion, to  carry  that  weight  with  it  that  he  feems  to  ima- 
gine. There  may  be,  and  have  been,  miftakes  and  for- 
geries in  the  date  both  of  books  and  of  records  too; 
but  this  Is  never  allowed  as  a  reafon  for  fufpefting  fuch 
as  bear  no  mark  of  either.  We  cannot  from  a  blunder 
in  the  laft  book  printed  at  Cambridge,  infer  a  Hke  blun- 
der in  the  firft  book  printed  at  Oxford.  Befides,  the 
ty;  r  ufed  in  this  our  Oxford  edition  feems  to  be  no 
fmall  proof  of  its  antiquity.  It  is  the  German  letter, 
and  very  nearly  the  fame  with  that  ufed  by  Fuft  [who 
has  been  fuppofed  to  be]  the  /Irft  printer;  whereas 
Caxton  and  Rood  ufe  a  quite  different  letter,  fomething 
between  this  German  and  obir  old  Englifh  letter,  which 
was  foon  after  introduced  by  De  Worde  and  Bynfon. 

2.  "  For  the  probability  of  his  opinion  (he  fays), 
the  book  itfelf  affords  fulficlent  proof :  for,  not  to  infifl 
on  what  is  lefs  material,  the  neat  it fs  of  the  letter^  and  re- 
gularky  of  the  page.  &c.  above  thofe  of  Caxton,  it  has 
one  mark,  that  feems  to  have  carried  the  matter  beyond 
probable,  and  to  make  it  even  certain,  viz.  the  ufe  of  fig- 
natures.,  or  letters  of  the  alphabet  placed  at  the  bottom 
of  the  page,  to  fliow  the  fequel  of  the  pages  and  leaves 
of  each  book ;  an  improvement  contrived  for  the  direc- 
tion of  the  bookbinders  ;  which  yet  was  not  praftifed 
or  invented  at  the  time  when  this  book  is  fuppofed  to 
be  printed ;  for  we  fi»d  no  fignatures  in  the  books  of 
Fauft^  or  Schotffer  at  Mentz,  nor  in  the  improved  or 
beautiful  imp reffions  of  John  de  Spira  and  Jenfon  at 
Venice,  till  feveral  years  later.  We  have  a  book  in  our 
libraiy,  that  feems  to  fix  the  very  time  of  their,  invention, 
at  leaftin  Venice;  the  place  where  the  art  itfelf  received 
tlie  greateft  improvements  :  Baldi  ledura  fuper  Codic. 
& c  printed  by  John  de  Colon'ia  and  Jo.  Manthem  de 
Ghtn  itzem  anno  MCCCCLXXun.  It  is  a  large  and  fair 
volume  in  folio,  without  fignatures,  till  about  the  middle 
of  the  book,  in  which  they  are  firft  introduced,  and  fo 
continued  forward  :  which  makes  it  probable,  that  the 
firft  thought  of  them  was  fuggefted  during  the  impref- 
fion;  for  we  have  hkewife  Le^ura  Bartboli  fuper  Codic. 
&c.  in  two  noble  and  beautiful  volumes  in  folio,  printed 

the 
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the  year  before  at  the  fame  place,  by  Vindelin  de  Spira, 
Tiiithout  them :  yet  from  this  time  forward  they  are  ge- 
nerally found  in  all  the  works  of  the  Venetian  printers, 
and  from  them  propagated  to  the  other  printers  of  Eu- 
rope. They  were  ufed  at  (l)  Cologne,  in  1475;  at 
Paris,  1476;  by  Caxton,  not  before  1480  :  but  if  the 
difcovery  had  been  brought  into  England,  and  praftlfed 
at  Oxford  1 2  years  before,  it  is  not  probable  that  he  would 
have  printed  fo  long  at  Weftminfter  without  them. 
Mr  Palmer  indeed  tells  us,  p.  54,  1 80,  that  Anthony 
Zarotwas  efteemed  the  inventor  of  fignatures;  and  that 
they  are  found  in  a  Terence  printed  by  him  at  Milan 
in  the  year  1470,  in  which  he  firil  printed.  I  have  not 
feen  that  Terence ;  and  can  only  fay,  that  I  have  ob- 
ferved  the  want  of  them  in  fome  later  works  of  this, 
as  well  as  of  other  excellent  printers  of  the  fame  place. 
But,  allowing  them  to  be  in  the  Terence,  and  Zarot 
the  inventor,  it  confutes  the  date  of  our  Oxford  book 
as  effeftually  as  if  they  were  of  later  origin  at  Venice ; 
as  I  had  reafon  to  imagine,  from  the  teftimony  of  aU 

the  books  that  I  have  hitherto  met  with."-  As  to 

thefe  proofs,  firft,  the  neatnefs  of  the  letter,  and  the  re- 
gulaiity  of  the  page,  prove,  if  any  thing,  the  ver)' re- 
verfe  of  what  the  Doftor  alferts.  The  art  of  printing 
was  almoft  in  its  infancy  brought  to  perfeftion;  but  af- 
terwards debafed  by  later  printers,  who  confulted  rather 
the  cheapnefs  than  the  neatnefs  of  their  work.  Our 
learned  dilfertator  cannot  be  unacquainted  with  the  la- 
bours of  Fuft  and  Jenfon.  He  muft  know,  that  though 
other  printers  may  have  printed  more  correftly,  yet 
fcarce  any  excel  them,  either  in  the  neatnefs  of  the 
letter,  or  the  regularity  of  the  page.  The  fame  may 
be  obferved  in  our  Englilh  printers,  Caxton  and 
Rood  were  indifferently  good  printers  ;  De  Worde  and 
Pynfon  were  worfe ;  and  thofe  that  follow  them  moft 
abominable.  This  our  anonymous  Oxford  printer  excels 
them  all ;  and  for  this  very  reafon  we  (hould  judge  him 
to  be  the  moft  ancient  of  all.  Our  dilfertator  lays  great 
ftrefs  on  the  ufe  of  fignatures.  But  no  certain  conclu- 
fion  can  be  drawn  either  from  the  ufe  or  non-ufe  of 
thefe  lefler  improvements  of  printing.  They  have  in 
different  places  come  in  ufe  at  different  times,  and  have 
not  been  continued  regularly  even  at  the  fame  places. 
If  Anthony  Zarot  ufed  them  at  Milan  in  1470,  it 
is  certain  later  printers  there  did  not  follow  his  exam- 
ple; and  the  like  might  happen  alfo  in  England.  But, 
what  is  more  full  to  our  purpofe,  we  have  in  the  Bod- 
leian library  an  -^fop's  Fables  printed  by  Caxton. 
This  is,  it  is  believed,  the  firft  book  which  has  the 
-haves  numbered.  But  yet  this  improvement,  though 
more  ufeful  than  that  of  the  fignatures,  was  difufed 
both  by  Caxton  himfelf  and  other  later  printers  in  Eng- 
land. It  is  therefore  not  at  all  furprifing  (if  true)  that 
Vol.  XV.  Part  II. 
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the  fignatures,  though  invented  by  our  Oxford  printer,  P.  i:i ting- 
might  not  immediately  come  into  general  ufe.    And   yr—^. 

confequently,  this  particular  carries  with  it  no  fuch 
certain  or  elFeftual  confutation  as  our  dlffertator  boafts 
of. 

5.  WTiat  the  Doftor  thinks  farther  confirms  his  opi- 
nion is,  "  That,  from  the  time  of  the  pretended  date  of 
this  book,  anno  1468,  we  have  no  other  fruit  or  produc- 
tion from  the  prefs  at  Oxford  for  1 1  years  next  follow- 
ing  ;  and  it  cannot  be  imagined  that  a  prefs,  eftablifhed 
with  fo  much  pains  and  expence,  could  he  fuffered  to 
be  fo  long  idle  and  ufelefs." — To  this  it  may  be  an-  ' 
fwered,  in  the  words  of  Oxonides,  ift.  That  his  books 
may  have  been  loft.  Our  firft  printers,  in  thofe  days 
of  ignorance,  met  with  but  fmall  encouragement ;  they 
printed  but  few  books,  and  but  few  copies  of  thofe 
books.  In  after- times,  when  the  fame  books  were  re- 
printed more  correftly,  thofe  firft  editions,  which  were 
not  as  yet  .become  curiofities,  were  put  to  common  ufes. 
This  is  the  reafon  that  we  have  fo  few  remains  of  our 
firft  printers.  We  have  only  four  books  of  Theodoric 
Rood,  who  feems  by  his  own  verfes  to  have  been  a  very 
celebrated  printer.  Of  John  Lettou- William  de  Mach- 
llnia,  and  the  fchoolmafter  of  St  Alban's,  we  have  fcarce 
any  remains.  If  this  be  confidered.  It  will  not  appear 
impojjible  that  our  printer  ftiould  have  followed  his  bufi- 
nefs  from  (468  to  1479,  and  yet  time  have  deftroyed 
his  Intermediate  works.  But,  2dly,  We  may  account 
ftill  another  way  for  this  diftance  of  time,  without  alter- 
ing the  date.  The  Civil  Wars  broke  out  In  1469 : 
this  might  probably  oblige  our  Oxford  printer  to  fhut 
up  his  prefs ;  and  both  himfelf  and  his  readers  be  other- 
wife  engaged.  If  this  were  the  cafe,  he  might  not  re- 
turn to  his  work  again  till  1479 ;  and  the  next  year, 
not  meeting  with  that  encouragement  he  deferved,  he 
might  remove  to  fome  other  country  with  his  types. 

Dr  Middleton  concludes  with  apologizing  for  his 
"  fpending  fo  much  pains  on  an  argument  fo  inconfider- 
able,  to  which  he  was  led  by  his  zeal  to  do  a  piece 
of  juftlce  to  the  memory  of  our  worthy  countryman 
William  Caxton  ;  nor  fuffer  him  to  be  robbed  of  the 
glory,  fo  clearly  due  to  him,  of  having^.;y?  imported  in- 
to .'his  kingdom  an  art  of  great  ufe  and  benefit  to  man- 
kind :  a  kind  of  merit  that,  in  the  fenfe.  of  all  nations, 
gives  the  beft  title  to  true  praife,  and  the  beft  claim  to 
be  commemorated  with  honour  to  ppfterlty."  ^ 

The  fail,  however,  agalnft  which  lie  contends,  but  The  real 
which  it  feems  Impoflible  to  overturn,  does  by  no  means  claims  of 
derogate  from  the  honour  of  Caxton,  who,  as  has  been  ^.^"^^j'^. 
fliown,  was  theilrft  perfon  in  England  that  praftifed  p^fpe'^tive- 
art  of  printing  v/ith  fujile  types,  and  confequently  the  firft ly. 
who  brought  it  to  perfedlion  ;  whereas  Corfeilis  printed 
with  feparate  cut  types  in  'wood,  being  the  only  method 
3  U  which 


(l)  Dr  Middleton  Is  miftakcn  In  the  time  and  place  of  the  invention  of  fignatures.  They  are  to  be  found 
even  in  very  ancient  MSS.  which  the  earlieft  printers  very  ftudioufly  imitated  ;  and  they  were  even  ufed  in  fome 
editions  from  the  office  of  Lawrence  Colter  (whence  Corfeilis  came),  which  confifted  of  vsrooden  cuts,  as  in  Fi- 
^ura  typica  et  antitypica  Novi  Tejiamenti;  and  in  fome  editions  with  metal  types,  as  In  Gafp.  Pergamerjis  epiflola,  pub- 
lifhed  at  Paris,  vvithout  a  date,  but  printed  A.  D.  1470,  (Maittaire*,  Annal.  vol.  i.  p.  25.)  ;  and  in  Mummetreaus, , 
printed  by  Hellas  de  Llouffen,  at  Bern  in  Switzerland,  1470  ;  and  in  De  Tondeli  vi/mne,  at  Antwerp,  1 472.^0 
Venice,  therefore,  was  not  the  place  where  they  were  firfl  introduced. — They  began  to  be  ufed  In  Baldus,  it 
feems,  when  the  book  was  half  finilhed.  The  printer  of  that  book  might  not  know,  or  did  not  think,  of  the 
ufe  of  them  before.    See  Meermaut  vol.  ii.  p.  18. ;  awd  Phil,  Tranf.  vol  xxlil.  n"-"*  208.  p.  15C9. 
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^Printing.  wKrcK  he  hail  learned  at  Harlein.     Into  this  detail, 
*'^~y-'^  therefore,  we  have  been  led,  not  fo  much  by  the  im- 
portance of  the  queilion,  as  on  account  of  feveral  anec- 
dotes connefted  with  it,  which  feemed  equally  calculated 
to  fatjsfy  ciu-Iofity  and  afford  entertainment. 

Caxton  had  been  bred  very  reputably  in  the  way  of 
trade,  and  ferved  an  aoprenticefhip  to  one  Robert  Large 
a  mercer;  who,  after  having  been  fheriff  and  lord  mayor 
of  London,  died  in  the  year  1441,  and  left  by  will,  as 
may  be  feen  in  the  prerogative -office,  xxini  mei'ks  to 
his  apprentice  William  Caxton :  a  confiderable  legacy  in 
thofe  days,  and  an  early  teflimonial  of  his  good  charailer 
and  integrity. 

From  the  time  of  his  matter's  death,  he  fpent  the 
following  thirty  years  beyond  fea  in  the  buhnefs  of  mer- 
chandife:  where,  in  the  year  1464,  we  find  him  employ, 
ed  by  Edward  IV.  in  a  public  and  honourable  negocia- 
tion,  jointly  with  one  Richard  Whitehill,  Efq;  to  tranf- 
aft  and  conclude  a  treaty  of  commerce  between  the 
king  and  his  brother-in-law  the  duke  of  Burgundy,  to 
whom  Flanders  belonged.  The  cornmifllon  ftyles  them, 
ambajjiatores ,  procuratores ,  mnciss,  £ff  deputatos  fpeciales  ; 
and  gives  to  both  or  either  of  them  fiUl  powers  to  treat, 
&c. 

Whoever  tur  ns  over  his  printed  works,  mull  contraft 
a  refpeft  for  him,  and  be  convinced  that  he  preferved 
the  fame  charafter  through  life,  of  an  honelt,  modeft, 
man ;  greatly  induftrious  to  do  good  to  his  country,  to 
the  beft  of  his  abilities,  by  fpreading  among  the  people 
fuch  books  as  he  thought  ufefiil  to  religion  and  good 
manners,  which  were  chiefly  tranflated  from  the  French. 
The  novelty  and  ufefulnefs  of  his  art  recommended  him 
to  the  fpecial  notice  and  favour  of  the  great  j  under 
whofe  protetlion,  and  at  whofe  expence,  the  greateft. 
part  of  his  works  were  publifhed.  Some  of  them  are 
addreffed  to  king  Edward  IV.  his  brother  the  duke  of 
Clarence,  and  their  filler  the  duchefs  of  Burgundy  ;  in 
■whofe  fervice  and  pay  he  lived  many  years  before  he 
began  to.  print,  as  he  often  acknowledges  with  great 
gratitude.  He  printed  likewife  for  the  ufe,  and  by 
the  exprefs  order,  of  Henry  VII.  his  fon  prince  Ar- 
thur, and  many  of  the  principal  nobility  and  gentry  of 
tiiat  age. 

It  has  been  generally  afTerted  and'  heheved,  that  all 
his  books  were  printed  in  the  abbey  of  Weftminfter ; 
yet  we  have  no  aflTurance  of  it  from  himfelf,  nor  any 
mention  of  the  place  before  the  year  1477  :  fo  that 
he  had  been  printing  feveral  years  without  telling  us 
where. 

There  is  no  clear  accoimt  left  of  Caxton's  age  :  but 
he  was  certainly  very  old,  and  probably  above  fourfcore, 
at  the  time  of  his  death.  In  the  year  1471  he  com- 
plained of  the  infirmities  of  age  creeping  upon  him, 
and  feebKng  his  body :  yet  he  hved  23  years  after, 
and  purfued  his  bufinefs,  with  extraordinary  diligence, 
in  the  abbey  of  Weftminfter,  till  the  y-ear  1494,  in 
which  he  died ;  not  in  the  year  following,  as  all  who 
write  of  him  affirm.  This  appears  from  fome  verfes 
at  the  end  of  a  book,  called  "  Hilton's  Scale  of  Per- 
fcdlion,"  printed-  in  the  fame  year : 

Infynite  laud,  with,  thankynges  many  folde 
I  yield  to  God  me  focouryng  with  his  graoe 

This  boke  to  finyfhe  which  that  ye  beholde 
Scale  of  Perfeftion  calde  in  every  place 


Whereof  th'  auftor  Walter  Hilton  was 

And  Wynkyn  dc  Worde  this  hath  fett  in  print 

In  William  Caxftons  hows  fo  fyll  the  cafe, 

God  reft  his  foule.    In  joy  ther  m«t  it  ftynt. 

ImprefTus  anno  falutis  MccccLxxxxilii. 

Though  he  had  printed  for  the  ufe  of  Edward  IV. 
and  Henry  VII.  yet  there  appears  no  ground  for  the 
notion  which  Palmer  takes  up,  that  the  firll  printers, 
and  particularly  Caxton,  were  fworn  fervants  and  prin- 
ters to  the  crown  ;  for  Caxton,  as  far  as  can  be  obfer- 
ved,  gives  not  the  leall  hint  of  any  fuch  charafter  or 
title  ;  though  it  feems  to  have  been  inftituted  not  long 
after  his  death  ;  for  of  his  two  principal  workmen, 
Richard  Pynfon  and  Wynkyn  de  Worde,  the  one  was 
made  printer  to  the  king,  the  other  to  the  king's  mo- 
ther the  Lady  Margaret.  Pynfon  gives  himfelf  the  fi.rll 
title,  in  The  imitation  of  the  Life  of  Chrift  ;  printed  by 
him  at  the  commandment  of  the  Lady  Margaret,  who 
had  tranflated  the  fourth  book  of  it  from  the  French, 
in  the  year  1504:  and  Wynkyn  de  Worde  alTumes  the 
fecond,  in  The  feven  Penitential  Pfalms,  expounded  by 
Bifhop  Fifher,  and  printed  in  the  year  1509.  But  there 
is  tl^e  title  of  a  book  given  by  Palmer,  that  feems  to 
contradift  what  is  here  faid  of  Pynfon  :  viz.  Pfalterium 
ex  mandato  wRorioffftmi  Anglitt  Regis  Henrici  Septimi,  per 
GulielmumFanqve,  impjrfforem  regiuniy  anno  mdiiii  ;  which 
being  the  only  work  that  has  ever  been  found  of  this 
printer,  makes  it  probable  that  he  died  !n  the  very  year 
of  its  impreffion,  and  was  fucceeded  immediately  by 
Richard  Pynfon.  No  book  hath  yet  been  difcovered 
printed  iu  Scotland  in  this  period,  though  the  Englllli 
printers  were  able  to  export  fome  of  their  works  to 
other  countries.  See  Henry's  Hifhry  of  Great  Britain, 
vol.  v.  p.  47 1. 

Before  1465,  the  uniform  charafter  was  the  old  Go-^'^ 
thic  or  German  ;  whence  our  B/ack  was  afterwards 
formed.    But  in  that  year  an  edition  of  Laftantius  was^f^j 
printed  in  a  kind  of  Semi-Gothic,  of  great  elegance,  pi  in 
and  approaching  nearly  to  the  prefent  Roman  type  ; 
which  lall  was  firft  ufed  at  Rome  in  1467,  and  foon  af- 
ter brought  to  great  perfeftion  in  Italy,  particularly  by 
Jenfon. 

Towards  the  end  of  the  5th  century,  Aldus  Invent- 
ed the  Italic  charafter  which  is  now  in  ufe,  called,  from 
his  name,  Aldine  or  curfivus.  This  fort  of  letter  he 
contrived,  to  prevent  the  great  number  of  abbreviations 
that  were  then.  In  ufe. 

The  firll  eflays  in  Greek  that  can-  be  difcovered 
are  a  few  fentences  which  occur  in  the  editren  of  TuU  ^'-^ 
If&OJiceSy  1465,  at  Mentz  ;  but  thefe  wcrt  mlferably^"''" 
incorreft  and  barbarous,  if  we  may  judge  from  the  fpe- 
cimens  Mr  Maittaire  has  given  us,  of  which  the  follow- 
ing Is  one 

Or/caraaxa^T^axara  xa/  TaruToxa. 
In  tli^  fame  year,  1465,  was  publifhed  an  edition  o£ 
Laftantlus's  Injlitutes,  printed  in  monajierio  Sublacenfi^. 
in  the  kingdom  of  Naples,  in  which  the  quotations  from 
the  Greek  authors  are  printed  in  a  veiy  neat  Greek 
letter.  Tliey  feem  to  have  had  but  a  'very  fmnll  quart- 
t'lty  of  Greek  types  in  the  monallery  ;  for,  in  the  firll- 
part  of  the  work,  whenever  a  long  fentence  occurred,  a 
blank  was  left,  that  it  might  be  written  in  w^Ith  a  pen  : 
after  the  middle  of  the  work,  however,  all  the  Greek 
that  occurs  is  printed. 
5  The 
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*  The  firft  printers  \vho  fettled  at  Rome  were  Conrad 
Sweynheim  arid  Arnold  Pannartz,  who  introduced  tlje 
prefent  Roman  type,  in  1466,  in  Cicero's  Epijiola  Fa<^ 
miliares  :  in  1 469  they  printed  a  beautiful  edition  of 
Aulus  Gellius,  with  the  Greek  quotations  in  a  fair  cha- 
-ra£ler,  without  accents  or  fpirlts,  and  with  very  few  ab- 
breviations. 

The  fii'ft  whole  book  that  Is  yet  known  is  the  Greek 
Grammar  of  Conftantine  Lafcaris,  in  quarto,  revifed  by 
Demetrius  Cretenfis,  and  printed  by  DIonyfius  Palavi- 
finus,  at  Milan,  1476.  In  1481,  the  Greek  PJalter 
was  printed  here,  with  a  Latin  tranflation,  in  folio ;  as 
was  ^fop's  Fables  in  quarto. 

Venice  foon  followed  the  example  of  Milan ;  and  in 
i486  were  publifhed  in  that  city  the  Greek  Pf alter  and 
the  Batrachomyomach'tay  the  former  by  Alexander,  and 
the  latter  by  LaonicHS,  both  natives  of  Crete.  They 
were  printed  in  a  very  uncommon  charafter  ;  the  latter 
of  them  with  accents  and  fpirits^  and  alfo  with  Jiholia. 

In  1488,  however,  all  former  publications  in  this 
language  were  eclipfed  by  a  fine  edition  of  Horner^ s 
Works  at  Florence,  in  folio,  printed  by  Demetrius,  a 
native  of  Crete.  Thus  printing  (fays  Mr  Maittaire, 
p.  185.)  feems  to  have  attained  its  ax^/^w  of  perfeftion, 
after  having  exhibited  moil  beautiful  fpecimens  of  La- 
tin, Greek,  and  Hebrew. 

In  1493,  ^  edition  of  Ifocrates  was  printed  at 
Milan,  in  folio,  by  Henry  German  and  Sebaltian  ex 
Pantrcmulo. 

All  the  above  works  are  prior  in  time  to  thofe  of 
Aldus,  who  has  been  erroneoufly  fuppofed  to  be  the 
firjl  Greek  printer :  the  beauty,  however,  correftnefs, 
and  number  of  his  editions,  place  him  in  a  much  higher 
rank  than  his  predecelTors  ;  and  his  characters  in  gene- 
ral were  more  elegant  than  any  before  ufed.  He  was 
born  in  1445,  and  died  in  15 15. 

Though  the  noble  Greek  books  of  Aldus  had  raifed 
an  univerfal  defire  of  reviving  that  tongue,  the  French 
%^'ere  backward  in  introducing  it.  The  only  pieces 
printed  by  them  were  fome  quotations,  fo  wretchedly 
performed,  that  they  were  rather  to  be  guefled  at  than 
read  ;  in  a  charafter  very  rude  and  uncouth,  and  with- 
out accents.  But  Francis  TifTard  introduced  the  ftudy 
cf  this  language  at  Paris,  by  his  b<C\o?-  »  y^afxa.yvi>iy.r>,  in 
1507  ;  and  that  branch  of  printing  was  afterwards  fuc- 
cefsfuUy  praCiifed  by  Henry,  Robert,  and  Henry  Ste- 
phens.   See  the  article  Stephens. 

The  earliell  edition  of  the  fwhole  Bible  was,  ftriftly 
fpeaking,  the  Complutenfian  Polyglott  of  Cardinal 
Ximenes;  but  as  that  edition,  though  finiflied  in  151 7, 
was  not  publlfhed  till  1522,  the  Fenetian  Septuagint 
of  15 1 8  may  properly  be  called  the  fi-vft  edition  of  the 
whole  Greek  Bible  ;  Erafmus  havipg  pubhfhed  the  New 
Tellament  only  at  Bafil  in  15 16. 

A  very  fatisfa6tory  account  of  Hebrew  printing  'w- 
thus  given  by  Dr  Kennicott  in  bis  Annual  Accounts  of 
the  Collation  of  Hebreiv  MSS.  p.  1 12.  "  The  method 
which  feems  to  have  Ijeen  originally  obferved  in  prin}> 
ing  the  Hebrew  Bible  was  jull  what  might  have  been 
expefted:  i.  The  Pentateuch  in  1482.  2.  The  Prior 
Prophets,  in  1484.  3,  The  Pofterlor  Prophets,  in  i486. 
4.  The  Hagiographa,  in  1487.  And,  after  4;he  four 
great,  parts  had  been  thus -printed  feparately  (each  with 
a  comnsent),  the  whole  text  (without  a  comment)  was 
printed  iu  one  volume  in  1488}  and  the  text  cpntinpe 
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to  be  printed,  as  in  thefe  firft  editions,  fo  in  fcveral  Printing 
others  for  20  or  30  years,  without  marginal  Keri  or  — v— 
Mafora,  and  with  greater  arguments  to  the  more  an-  _ 
cient  MSS.  till  about  the  year  1520  fome  of  the  Jews 
adopted  later  MSS.  and  the  Mafora;  which  abfurd  pre- 
ference has  obtained  ever  fince." 

Thus  much  for  the  ancient  editions  given  by  Jews. 

In  1642  a  Hebrew  Bible  was  printed  at  Mantua  un- 
dor  the  care  of  the  moft  learned  Jews  in  Italy.  This 
Bible  had  not  been  heard  of  among  the  ChriiUans  in 
this  country,  nor  perhaps  in  any  other ;  though  the  ' 
nature  of  it  is  veiy  extraordinaiy.  The  text  indeed  is 
nearly  the  fame  with  that  in  other  modern  editions;  but 
at  the  bottom  of  each  page  are  various  readings,  amount- 
ing in  the  whole  to  above  2000,  and  many  of  them  of 
great  confequence,  collefted  from  manufcripts,  printed 
editions,  copies  of  the  l^almud,  and  the  wx)rks  of  the 
moft  renowned  Rabbles.  And  in  one  of  the  notes  is 
this  remark : — "  That  in  feveral  paffages  of  the  He- 
brew Bible  the  differences  are  fo  many  and  fo  great, 
that  they  know  not  which  to  fix  upon  as  the  true 
readings." 

We  cannot  quit  this  fubjed  without  obferving,  on 
Dr  Kennicott's  authority,  that  as  the  firft  printed 
Bibles  are  more  correft  than  the  latter  ones ;  fo  the  va- 
riations between  the  firft  edition,  printed  in  1488,  and 
the  edition  of  Vander  Hooght,  in  1705,  at  Amfterdam, 
in  2  vols  8vo,  amount,  upon  the  whole,,  to  above  1200? 
See  further  Bonvyer  and  Nichols,  p.  112 — 117.  ^  ecLtt* 

When  the  art  of  printing  was  firft  difcovei-ed,  they  of^Jarly 
only  made  ufe  of  one  fide  of  a  page  :  they  had  not  yetpnntiBg. 
found  out  the  expedient  of  impreiling  the  other.  When 
their  editions  were  intended  to  be  curious,  they  omit- 
ted to  print  the  firft  letter  of  a  chapter,  for  which  they 
left  a  blank  fpace,  that  It  might  be  painted  or  illimiina- 
ted  at  the  option  of  the  purchafer.  Several  ancient  vo- 
lumes of  thefe  early  times  have  been  found,  vi^here  thefe 
letters  are  wanting,  as  they  neglected  to  have  them 
painted. 

When  the  art  of  printlHg  was  firft  eftabKfhed,  it  was ' 
the  glory  of  the  learned  to  be  correftors  of  the  prefs 
t®  the  eminent  printers.  Phyficians,  lawyers,  and  bi- 
fhops  tbemfelves,  occupied  this  department.  The  prin- 
ters then  added  frequently  to  their  names  thofe  of  the 
correctors  of  the  prefs  ;  and  editions  were  then  valued 
acccording  to  the  abilities  of  the  correftor. 

In  the  produdlions  of  early  printing  may  be  diftln- 
gulftied  the  various  fplendid  editions  they  made  of  Pr/- 
mers  or  Prayer-books.  They  were  embellifhed  with  cuts 
finiftied  in  ja.  moft  elegaijt  tafte  :  rnany  of  them  were  hi-  - 
dicrous,  and  feveral  were  pbfcene.  In  one  of  them  an 
angel  is  reprefented  crowning  the  Virgin  Mary,  and 
vGod  the  Father  himfelf  affiftlng  at  the  ceremony.  We 
have  feen  in  a  book  of  natural  hiftory  the  Supreme  Be- 
ing reprefented  as  reading  on  the  feventh  day,  when  he 
refted  from  all  his  works,.  Sometimes  St  Michael  is 
fcen  overcoming  Sataa.;  and  fometimes  St  Anthony  ap- 
pears attacked  by  various  devils  of  moft  hideous  forms. 

Prymer  of  Salifiury,  I533»  is  full  of  cuts  :  at  the 
bottom  of  the  title  page  there  is  . the  following  remark- 
able prayer :  » 
God  .be  in  my  Bede, 

And  in  my  Underftandynge, 
Gpd  be  in  my  Eyen, 
And  in  my  Lokynge. 

3  U  2  God 
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yrlntinp.l  God  be  In  my  Mouthe, 

''"••-v—^  And  in  my  SpekyngCt 

God  be  m  my  Herte, 

And  in  my  thinkingc, 
God  be  at  myn  ende, 
,g  And  at  my  departynge. 

Method  of     The  workmen  employed  in  the  art  of  printing  are  of 

piilit.nj.  two  kinds  :  compofitors,  who  range  and  difpole  the  let- 
ters into  words,  lines,  pages,  &c.  according  to  the  copy 
delivered  them  by  the  author;  and  preffmen,  who  apply 
ink  upon  the  fame,  and  take  off  the  impreffion.  The 
types  being  caft,  the  compofitor  diftributes  each  kind 
by  itfelf  among  the  divilions  of  two  wooden  frames,  an 
upper  and  an  under  one,  called  cafes  ;  each  of  which  is 
divided  into  little  cells  or  boxes.  Thofe  of  the  upper 
cafe  are  in  number  98  :  thefe  are  all  of  the  fame  fize  ; 
and  in  them  are  difpofed  the  capitals,  fmall  capitals, 
accented  letters,  figures,  &c.  the  capitals  being  placed 
in  alphabetical  order.  In  the  cells  of  the  lower  cafe, 
which  are  54,  are  placed  the  fmall  letters,  with  the 
points,  fpaccs,  &cv  The  boxes  are  here  of  different 
fizes,  the  largeft  being  for  the  letters  moft  ufed ;  and 
thefe  boxes  are  not  in  alphabetica'l  order,  but  the  cells 
which  contain  the  letter  ofteneft  wanted  are  neareft 
the  compofitor's  hand.  Each  cafe  is  placed  a  little 
aflope,  that  the  compofitor  may  the  more  eafily  reach 
PTate     the  upper  boxes.    The  inftrument  In  which  the  letters 

CCeCXV.  are  fet  is  called  2i  compojlug-Jlv k  (n  i.),  which  confifts 
of  a  long  and  narrow  plate  of  brafs  or  iron,  &c.  on  the 
right  fide  of  which  arifes  a  ledge,  which  runs  the  whole 
length  of  the  plate,  and  ferves  to  fuftain  the  letters,  the 
fides  of  which  are  to  reft  againft  it;  along  this  ledge  is 
a  row  of  holes,  which  ferve  for  introducing  the  fcrew  ar, 
in  order  to  lengthen  or  (horten  the  extent  of  the  line, 
by  moving  the  Aiders  h  c  farther  from  or  nearer  to  the 
fhorter  ledge  at  the  end  d.  Where  marginal  notes  are 
required  in  a  work,  the  two  Aiding  pieces  h  c  are  open- 
ed to  a  proper  diftance  from  each  other  in  fuch  a  mari- 
ner as  that  while  the  diftance  between  dc  forms  the 
length  of  the  line  in  the  text,  the  diftance  between  the 
two  fliding-pieces  forms  the  length  of  the  lines  for  the 
notes  on  the  fide  of  the  page.  Before  the  compofitor 
proceeds  to  compofe,  he  puts  a  rule  or  thin  flip  of  brafs- 
plate,  cut  to  the  length  of  the  line,  and  of  the  fame 
height  as  the  letter,  in  the  compofing-ftick,  againft  the 
ledge,  for  the  letter  to  bear  againft.  Things  thus  pre- 
pared, the  compofitor  having  the  copy  lying  before  him, 
and  his  ftick  in  his  left-hand,  his  thumb  being  over  the 
ilider  c  ;  with  the  right  he  takes  up  the  letters,  fpaces, 
&c.  one  by  one,  and  places  them  againft  the  rule,  while 
he  fupports  them  with  his  left  thumb  by  preffing  them 
to  the  end  of  the  Aider  the  other  hand  being  con- 
ftantly  employed  in  fetting  in  other  letters  :  the  whole 
being  performed  with  a  degree  of  expedition  and  ad- 
drefs  not  eafy  to  be  imagined. 

A  little  being  thus  compofed,  if  it  end  with  a  word 
or  fyllable,  and  exactly  fill  the  meafure,  there  needs  no 
further  care  ;  otherwife,  more  fpaces  are  to  be  put  in, 
or  elfe  the  diftances  leffened,  between  the  feveral  words, 
in  order  to  make  the  meafure  quite  full,  fo  that  every 
line  may  end  even.  The  fpaces  here  ufed  are  pieces  of 
metal  exaftly  fliaped  like  th€  lhank&of  the  letteis  :  they 
are  of  various  thickneffes,  and  ferve  to  fupport  the  let- 
terS)  and  to  preferve  a  proper  diftance  between  the 
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words ;  but  not  reaching  fo  high  as  the  letters,  they  Pr 
make  no  impreffion  when  the  work  is  printed.  The  — 
firft  line  being  thus  finifhed,  the  compofitor  proceeds  to 
the  next ;  in  order  to  which  he  moves  tlie  brafs-rulft 
from  behind  the  former,  and  places  it  before  it,  and  thus 
compofes  another  line  againft  it  after  the  fame  manner 
as  before  ;  going  on  thus  till  his  ftick  is  full,  when  he 
empties  all  the  lines  contained  in  it  into  the  gaily. 

The  compofitor  then  fills  and  empties  his  dompofing- 
ftick  as  before,  till  a  complete  page  be  formed  ;  whea- 
he  ties  it  up  with  a  cord  or  pack-thread  ;  and  fetting 
it  by,  proceeds  to  the  next,  till  the  number  of  pages  to 
be  contained  in  a  ftieet  is  completed  ;  which  done,,  he 
carries  them  to  the  impofing-ftone,  there  to  be  ranged 
in  order,  and  faftened  together  in  a  frame  called  a  chafe ; 
and  this  is  termed  mpojing.  The  chafe  is  a  reftanguluf 
iron  frame,  of  different  dimenfions  according  to  the  fizf^ 
of  the  paper  to  be  printed,  having  two  crofs-pieces  of 
the  fame  metal,  called  a  long  and Jhort  crofsy  mortifed  at 
each  end  fo  as  to  be  taken  out  occafionally.  By  the 
different  fituations  of  thefe  croffes  the  chafe  is  fitted  for 
different  volumes:  for  quartos  and  odtavos,  one  traverfes 
the  middle  lengthwife,  the  other  broadwife,  fo  as  to  in- 
terfecl  each  other  in  the  centre  :  for  twelves  and  twen- 
ty-fours, the  fhort  crofs  is  fhlfted  nearer  to  one  end  of 
the  chafe  ;  for  folios,  the  long  crofs  is  left  entirely  out, 
and  the  Ihort  one  left  in  the  middle  ;  and  for  broad- 
fides,  both  croffes  are  fet  afide.  To  drefs  the  chafe,  or 
range  and  rix  the  pages  therein,  the  compofitor  makes 
ufe  of  a  fet  of  furniture,  confifting  of  flips  of  wood  of 
different  dimenfions,  and  about  half  an  inch  high,  that 
they  may  be  lower  than  the  letters :  fome  of  thefe  are 
placed  at  the  top  of  the  pages,  and  called  heaa-Jlicks  ; 
others  between  them,  to  form  the  inner  margin  ;  others 
on  the  fides  of  the  croffes,  to  form  the  outer  margin, 
where  the  paper  is  to  be  doubled  ;  and  others  in  the 
form  of  wedges  to  the  fides  and  bottoms  of  the  pages. 
Thus  all  the  pages  being  placed  at  their  proper  diftan- 
ces, and  fecured  from  being  injured  by  the  chafe  and 
furniture  placed  about  them,  they  are  all  untied,  and 
faftened  together  by  driving  fmall  pieces  of  wood  called 
quoins,  cut  in  the  wedge-form,  up  between  the  flanting 
fide  of  the  foot  and  the  fide  fticks  and  tlie  chafe,  by 
means  of  a  piece  of  hard  wood  and  a  mallet ;  and  all 
being  thus  bound  faft  together,  fo  that  none  of  the  let- 
ters wiU  fall  out,  it  is  ready  to  be  committed  to  the 
preffmen.  In  this  condition  the  work  is  called  a  form  ; 
and  as  there  are  two  of  thefe  forms  required  for  every 
flieet,  when  both  fides  are  to  be  printed,  it  is  neceffary 
the  diftances  between  the  pages  in  each  form  fliould  be 
placed  with  fuch  exaftnefs,  that  the  impreffion  of  the 
pages  in  one  form  fliall  fall  exa<ftly  on  the  back  of  the 
pages  of  the  other,  which  is  called  reg'tfter. 

As  it  is  impoflible  but  that  there  muft  be  fome  mlf- 
takes  in  the  work,  either  through  the  overfight  of  the 
compofitor,  or  by  the  cafual  tranfpofition  of  letters  in 
the  cafes  ;  a  ftiect  is  printed  off,  which  is  called  a  />roo/i 
and  given  to  the  correftor ;  who  reading  it  over,  and 
re£lifying  it  by  the  copy,  making  the  alterations  in  the 
margin,  it  is  delivered  back  to  the  compofitor  to  be  cor- 
rected. 

The  compofitor  then  unlocking  the  form  upon  the 
correfting-ftone,  by  loofening  the  quoins  or  wedges 
which  bound  the  letters  together,  reifies  the  miftakes 
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inp.  by  picking  out  the  faulty  or  wrong  letters  with  a  flen- 
—  der  fliarp-pointed  fteel-bodkiuj  and  putting  otthers  into 
their  plnces.  After  this  anottier  proof  is  made,  fent  to 
to  the  author,  and  corrected  as  before  ;  and  laftly,  there 
is  another  proof  called  a  rtvife^.  which  is  made  in  order 
to  fee  whether  alt  the  miftakea  marked  in  the  lail  proof 
are  corrected. 

The.prefTman's  bufmefs  is  to  work  off  the  forms  thus 
prepared  and  correfted  by  the  compofitor ;  in  doing 
which  there  are  four  things  required,  paper,  ink,  balls, 
and  a  prefs.  To  prepare  the  paper  for  ufe,  it:  is  to  be 
firft  wetted  by  dipping  feveral  fheets  together  in  water: 
thefc  are  afterwards  laid  in  a  heap  over  each  other  ;  and 
to  make  them  take  the  water  equally,  they  are  all  pref- 
fed  clofe  down  with  a  weight  at  the  top.  The  ink  is 
made  of  oil  and  lamp-black  i  for  the  manner  of  prepa- 
ring which,  fee  Printmx-'InK.  The  balls,  by  which  the 
ink  is  apphed  on  the  forms,  are  a  kind  of  wooden  fun- 
nels with  handles,  the  cavities  of  which  are  filled  with= 
wool  or  hair,  as  is  alfo  a  piece  of  alum  leather  or  pelt 
nailed  over  the  cavity,  and  made  extremely  foft  by 
focking  in  urine  and  by  being  well  rubbed.  One  of 
thefe  the  preflman  takes  in  each  hand ;  and  applying 
one  of  them  to  the  ink-block,  daubs  and  works  them 
together  to  diftribute  the  ink  equally  and  then  black- 
ens the  form  which  is  placed  on  the  prefs,  by  beating 
with  the  "balls  upon  the  face  of  the  letter, 

The  printing-prefs,  reprefented  n"  2.  is  a  very  cu- 
pCXV.  ^j^^g  though  comj^ex  machine.    The  body  confifts  of 
two  ftrong  cheeks  a  </,  placed  perpendicularly,  and  join- 
ed together  by  four  crofs-pieces  ;  the  cap  /> ;  the  head 
Cy  which  is  moveable,  being  partly  fuftained  by  two  iron 
pins  or  long  bolts,  that  pafs  the  cap  ;  the  till  or  fhelf 
ddy  by  which  tlxe  fpindle  and  its  apparatus  are  kept  in 
ibidr  proper  polition  ;  and  the  winter  Cy  which  bears 
the  carriage,  and  fuftains  the  effort  of  the  prefs  beneath. 
The  fpindle  /  is  an  upright  piece  of  iron  pointed  with 
fteel,  having  a  male  fcrevy  which  goes  into  the  female 
one  in  the  head  about  four  inches.    Through  the  eye  g 
of  this  fpindle  is  faflened  the  bar  k,  by  which  the  prelT- 
man  makes  the  impreflion.    The  fpindle  pafies  through 
a  hole  in  the  middle  of  the  till ;  and  its  point  works  in- 
to a  brafs  pan  or  nut,  fupplied  with  oil,  which  is  fixed 
to  an  iron  plate  let  into  the  top  of  the  platten.  The 
body  of  the  fpindle  ia  fuftained  in  the  centre  of  an  open 
frame  of  poUlhed  iron,  i,  i,  2,  2,  3,  3,  fixed  to  it  in 
fuch  a  manner  as,  without  obftrufting  its  free  play,  to 
keep  it  in  a  fteady  diredlon  ;  and  at  the  fame  time  to 
ferve  for  fufpending  the  platten.    This  frame  confifts 
of  two  parts ;  the  upper  called  the  garter y  i ,  I  j  the 
under,  called  the  cratuy  2,  2.    Thefe  are  connefted  to- 
gether by  two  fhort  legs  or  bolts,  3,  3  ;  which  being 
fixed  below  in  the  two  ends  of  the  crane,  pafs  upward, 
through  two  holes  in  the  till,  and  are  received  at  top 
into  two  eyes  at  the  ends  of  the  garter,  where  they  are 
fecured  by  fcrews.    The  carriage  //is  placed  a  foot 
below  the  platten,  having  its  fore-part  fupported  by  a 
prop  called  the  fore-Jiayy  while  the  otlier  refts  on  the 
winter.    On  this  carriage,  which  fuftains  the  plank, 
are  nailed  two  long  iron  bars  or  ribs  ;  and  on  the  plank 
are  nailed  Ihort  pieces  of  iron  or  fteel  called  cramp  ironsy 
equally  tempered  with  the  ribs,  and  which  flide  upon  them 
when  the  plank  is  turned  in  or  out.  Under  the  carriage 
is  fixed  a  long  piece  of  iron  called  the  Jjf>it,  with  a  double 
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wheel  in  the  middle,  round  which  leather-girts  are  faf-  Punung. 
tened,  nailed  to  each  end  of  the  plank  ;  and  to  the  out-  ^— -v— - 
fide  of  the  fpit  is  fixed  a  rouncc  w,  or  handle  to  turn 
round  thf  wheel.    Upon  the  plank  is  a  fquare  frame  or 
coffin,  in  which  is  inclofed  a  poliflied  ftone  on  which 
the  form  n  is  laid  ;  at  the  end  of  the  coffin  are  three 
frames,  viz.  the  two  tympans  and  friflcet :  the  tympans 
0  are  fquare,,  and  made  of  three  flips  of  very  thin  wood,, 
and  at  the  top  a  piece  of  ii  on  ftill  thinner ;  that  called 
the  outer  lympan  is  fattened  v/ith  hinges  to  the  coffin  : 
they  are  both  covered  with  parchment ;  and  between 
the  two  are  placed  blankets,  which  are  neceffary  to  take 
off  the  im^preffion  of  the  letters  upon  the  paper.  The 
friflcet  /)  is  a  fquare  frame  of  thin  iron,  faftened  with 
hinges  to  the  tympan  :  it  is  covered  with  paper  cut  in 
the  neceffary  places,  that  the  flieet,  which  is  put  be- 
tween the  frifket  and  the  great  or  outward  tympan, 
may  receive  the  ink,  and  that  nothing  may  hurt  the 
margins.    To  regulate  the  margins,  a  fheet  of  paper 
is  faftened  upon  this  tympan,  which  is  called  the  tympan 
/heet ;  and  on  each  fide  is  fixed  an  iron  point,  which 
makes  two  holes  in  the  flieet,  which  is  to  be  placed  on 
the  fame  points  when  the  impreffion  is  to  be  made  on 
the  other  fide.    In  preparing  the  prefs  for  working, 
the  parchment  which  covers  the  outer  tympan  is  wetted 
till  it  is  very  foft,  in  order  to  render  the  impreffion 
more  equable  ;  the  blankets  are  then  put  in,  and  fecured' 
from  flipping  by  the  inner  tympan  :  then  while  one 
pi-efsman  is  beating  the  letter  with  the  balls  y,  covered' 
with  ink  taken  from  the  ink-block,,  the  other  perfon 
places  a  fheet  of  white  paper  on  the  tympan-flieet ; 
turns  down  the  friflcet  upon  it,  to  keep  the  paper  clean 
and  prevent  its  flipping  ;  then  bringing  the  tympans 
upon  the  form,  and  turning  the  rounce,  he  brings 
the  form  with  the  ftone,  &c.  weighing  about  300  lbs. 
weight,  under  the  platten  ;  pulls  ^^with  the  bar,  by 
which  means  the  platten  preffes  the  blankets  and  paper 
clofe  upon  the  letter,  whereby  half  the  form  is  printed; 
then  eafing  the  bar,  he  draws  the  form  ftill  forward  ; 
gives  a  fecond  pull ;  and  letting  go  the  bar,  turns  back 
the  form,  takes  up  the  tympans  and  friflcet,  takes  out 
the  printed  fheet,  and  lays  on  a  frefh  one  ;  and  chis  is 
repeated  till  he  has  taken  off  the  impreffion  upon  the 
full  number  of  fheets  the  edition  is  to  confifl  of.  One 
fide  of  the  fheet  being  thus  printed,  the  form  for  the 
other  is  laid  upon  the  prefs,  and  worked  off  in  the  fame 
manner. 

Chinese  Printing,  is  performed  from  wooden  planks 
or  blocKs,  cut  Hke  thoie  ufed  in  printing  of  callico, 
paper,  cards,  &c. 

Rolling-prefs  Printing,  is  employed  in  taking  ofF 
prints  or  impreffions  from  copperplates  engraven,  etch- 
ed, or  fcraped,  as  in  mezzotintos.    See  Engraving. 

This  art  is  faid  to  have  been  as  ancient  as  the  year 
1540,  and  to  owe  its  origin  to  Finiguerra,  a  Floren- 
tine goldfmlth,  who  pouring  fome  melted  briraftone 
on  an  engraven  plate,  found  the  exaft  impreffion  of 
the  engraving  left  in  the  cold  brimftone,  marked  with 
black  taken  out  of  the  ftrokes  by  the  liquid  fulphur : 
upon  this  he  attempted  to  do  the  fame  on  filver  plates 
with  wet  paper,  by  rolling  it  frnoothly  with  a  roller  j 
and  this  fucceeded  :  but  this  art  was  not  ufed  in  Eng  - 
land till  the  reign  of  king  James  I.  when  it  was  brought 
from  Antwerp  by  Speed.  The  form  of  the  rolling- 
6.  prefsj.. 
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^••^'^-^'"gy  prefs,  the  compofition  of  the  Ink  ufed  therein,  and  the 
manner  of  applying  both  in  taking  off  prints,  are  as  fol- 
low : 

CCccx V      "^^^^  rolling-prefs  AL,  no  3.  may  be  divided  into  two 
^^■^^  parts,  the  body  and  carriage  :  the  body  confifta  of 
two  wooden  cheeks  PP,  placed  perpendicularly  on  a 
Hand  or  foot  LM,  which  fuitains  the  whole  prefa. 
T'rom  the  foot  hkewife  are  four  other  perpendicular 
pieces  c,  c,  c,  c,  joined  by  ether  crofs  or  horizontal 
ones  d,  d,  d,  which  ferve  to  futtain  a  fmooth  ^ven  plank 
or  table  HIK,  about  four  feet  and  a  half  long,  two  feet 
and  a  half  broad,  and  an  inch  and  a  half  thick.  Into  the 
cheeks  go  two  wrooden  cyhnders  or  rollers,  .DE,  FG, 
about  lix  inches  In  diameter,  borne  up  at  each  end  by 
the  cheeks,  whofe  ends,  which  are  lefTened  to  about 
two  inches  diameter,  and  called  trunnions,  turn  in  the 
cheeks  about  two  pieces  of  wood  in  form  of  half- 
moons,  hned  with,  pollllied  iron  to  facilitate  the  mo- 
tion.   Laftly,  to  one  of  the  trunnions  of  the  upper  rol- 
ler is  fattened  a  crofs,  confilling  of  two  levers  AB,  or 
pieces  of  wood,  traverfing  each  other,  the  arms  of 
which  crofs  fei-ve  inftead  of  the  bar  or  handle  of  the 
letter-prefs,  by  turning  the  upper  roller,  and  when  the 
plank  is  between  the  two  rollers,  giving  the  fame  mo- 
.tlon  to  the  under  one,  by  drawing  the  plank  forward 
and  backward. 

The  ink  ufed  for  copperplates,  is  a  compofition 
made  of  the  ftones  of  peaches  and  apricots,  the  bones 
of  Iheep  and  ivory,  all  well  burnt,  and  called  Fratik- 
fort  blacky  mixed  with  nut-oil  that  has  been  well  boil- 
ed, and  ground  together  on  a  marble,  after  the  fame 
manner  as  painters  do  their  colours. 

The  method  of  printing  from  copperplates  is  as 
follows :  They  take  a  fmall  quantity  of  this  ink  on  a 
rubber  made  of  linen-rags,  ftrongly  bound  about  each 
other,  and  therewith  fmear  the  whole  face  of  the  plate 
as  it  lies  on  a  grate  over  a  charcoal  fire.  The  plate  be- 
ing fufficiently  inked,  they  firft  wipe  it  over  with  a 
foul  rag,  then  with  the  palm  of  their  left  hand,  and 
then  with  that  of  the  right ;  and  to  dry  tJie  hand  and 
forward  the  wiping,  they  rub  it  from  time  to  time  in 
■whiting.  In  wiping  the  plate  perfedlly  clean,  yet 
without  taking  the  ink  out  of  the  engraving,  the  ad- 
drefs  of  the  workman  confifts.  The  plate  thus  prepa- 
ted,  is  laid  on  the  plank  of  the  prefs  ;  over  the  plate 
is  laid  the  paper,  firft  well  moillened,  to  receive  the 
impreflion  ;  and  over  the  paper  two  or  three  folds  of 
flannel.  Things  thus  difpofed,  the  arms  of  the  crofs 
are  pulled,  and  by  that  means  the  plate  with  its  furni- 
ture pafled  through  between  the  rollers,  which  pinching 
very  ftrongly,  yet  equally,  preffes  the  moiftened  paper 
into  the  ftrokes  of  the  engraving,  whence  it  licks  out 
the  ink. 

Prints,  the  impreffions  taken  from  a  copperplate. 
See  the  laft  article,  and  Engraving. 

From  the  facility  of  being  multipHed,  prints  have 
derived  an  advantage  over  paintings  by  no  means  incon- 
fiderable.  They  are  found  to  be  more  durable  ;  which 
may,  however,  in  fome  degree  be  attributed  to  the  dif- 
ferent methods  in  which  they  are  preferved.  Many  of 
the  beft  paintings  of  the  early  mafters  have  generally 
had  the  misfortune  to  be  either  painted  on  waUs,  or  de- 
pofited  in  large  and  unfrequented,  and  confequently 
damp  and  deftruftive,  biiildingsj  whilft  a  print,  pafling, 
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at  diftant  intervals,  from  the  parte  feuUle  of  one  eolle^lor  Vt\m 
to  that  of  another,  is  preferved  without  any  great  exer- 
tion of  its  owner :  And  hence  it  happens,  that  whilft 
the  pIAures  of  Raphael  have  mouldered  from  their  walls, 
or  deferted  their  canvas,  the  prints  of  his  friend  and  co- 
temporaiy  Mark  Antonio  Raimondi  continue  in  full 
perfeftion  to  this  day,  and  give  us  a  hvely  idea  of  the 
beauties  of  thofe  paintings,  which,  without  their  affitt- 
ance,  had  been  loft  to  us  for  ever  5  or  at  leaft,  could 
have  been  only  known  to  us,  hke  thofe  of  Zeuxis  and 
Apellcs,  _  by  the  defcriptions  which  former  writers  on 
thefe  fubjefta  have  left  us. 

Independent  of  the  advantages  which  prints  afford 
us,  when  confidered  as  accurate  reprefentations  of  paint- 
ings, and  imitations  of  fupeiior  produftlons,  they  are 
no  lefs  valuable  for  .their  pofitive  merit,  as  immediate 
reprefentations  of  nature.  For  it  muft  be  recolleaed, 
that  the  art  of  engraving  has  not  always  been  confined 
to  the  copying  other  produftlons,  but  has  frequent- 
ly itfelf  afpired  to  originality,  and  has,  in  this  light, 
produced  more  inftances  of  its  excellence  than  in  the 
other.  Albert  Durer,  Goltzius,  and  Rembrandt, 
amongft  the  Dutch  and  Germans;  Parmiglano  and 
Delia  Bella  amongft  the  Italians,  and  Callot  amongft: 
the  French,  have  publiflied  many  prints,  the  fubjefts  of 
which,  there  is  great  reafon  to  fuppofe,  were  never 
painted.  ^  Thefe  prints  may  therefore  be  confidered  as 
original  piftures  of  thofe  mafters,  deficient  only  in  thofe 
particulars  in  which  a  print  muft  neceffarily  be  inferior 
to  a  painting. 

The  preceding  dlftlnfticn  may  perhaps  throw  fome 
light  on  the  proper  method  of  arranging  and  claffing  a 
Golkaion  of  prints,  which  has  been  a  matter  of  no  fmall 
difficulty.  As  an  art  imitating  another,  the  princi- 
pal fiiould  take  the  lead,  and  the  defign,  compofition, 
and  drawing,  in  a  print,  being  previous  requlfites  to  the 
manner  of  execution  and  finifliing  ;  prints  engraved  af. 
ter  paintings  fhould  be  arranged  under  the  name  of  the 
painter ;  and  every  perfon  who  looks  upon  engraving 
only  as  auxiliary  to  painting,  will  confequently  adopt 
this  mode  of  arrangement.  But  when  engraving  is 
confidered  as  an  original  art,  as  imitating  nature  with- 
out the  intervention  of  other  methods,  then  it  will  cer- 
tainly be  proper  to  regulate  the  arrangement  according 
to  the  names  of  the  engravers. 

PRIOR,  in  general,  fomething  before  or  nearer 
the  beginning  than  another,  to  which  it  is  compared. 

Prior,  more  particularly  denotes  the  fuperior  of  a 
convent  of  monks,  or  the  next  under  the  abbot.  See 
Abbot. 

Priors  are  either  claujlral  or  conventuaL  Connen- 
tual  are  the  fame  as  abbots.  Claujiral  prior,  is  he 
who  governs  the  religious  of  an  abbey  or  priory  in 
commandant f  having  his  jurifdidllon  wholly  from  the 
abbot. 

Grand  Prior,  is  the  fuperior  of  a  large  abbey, 
whel-e  feveral  fuperiors  are  required. 

Prior  (Matthew),  an  eminent  Enghfh  poet,  was 
born  at  London  in  1664.  His  father  dying  while  he 
was  very  young,  an  uncle  a  vintner,  having  given  him 
fome  educarion  at  Weftminfter  fchool,  took  him  home 
in  order  to  breed  him  up  to  his  trade.  However,  at 
his  leifure  hours  he  profecuted  his  ftudy  of  the  daf- 
fies, and  efpecially  of  his  favourite  Horace.  This  in- 
troduced 
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Prior,  trodiiced  him  to  fome  polite  company,  who  frequent- 
ed his  uncle's  houfe  ;  among  whom  the  earl  of  Dor- 
fet  took  particular  notice  of  him,  and  procured  him  to 
be  fent  to  St  John's  college  in  Cambridge,  where,  in 
1 586,  he  took  the  degree  of  A.  B.  and  afterwards  be- 
came fellow  of  that  college.  Upon  the  revolution,  Mr 
Prior  was  brought  to  court  by  the  earl  of  Dorfet ;  and 
in  1690  he  was  made  fecretary  to  the  earl  of  Berkeley, 
plenipotentiary  at  the  Hague  ;  as  he  was  afterward 
to  tlie  ambarffador  and  plenipotentiaries  at  the  treaty 
of  Ryfwick  in  1 697  ;  and  the  year  following  to  the 
earl  of  Portland,  ambaffador  to  the  court  of  France. 
He  was  in  1697  made  fecretary  of  ftate  for  Ireland; 
and  in  1700  was  appointed  one  of  the  lords  commif- 
iioners  of  trade  and  plantations.  In  17 10,  he  was 
fuppofed  to  have  had  a  fhare  In  writing  The  Examiner. 
In  1 7 1 1 ,  he  was  m.ade  one  of  the  commiflioners  of  the 
cuftoms ;  and  was  fent  minifter  plenipotentiary  to 
France,  for  the  negotiating  a  peace  with  that  king- 
dom. Soon  after  the  acceffion  of  George  I.  to  the 
throne  in  1 7 14,  he  prefented  a  memorial  to  the  court 
of  France,  requiring  the  demolifhing  of  the  canal  and 
new  works  at  Mardyke.  The  year  following  he  was 
recalled  ;  and  upon  his  arrival  was  taken  up  by  a 
warrant  from  the  houfe  of  commons,  and  ItricJtly  exa- 
mined by  a  committee  of  the  privy-council.  Robert 
Walpole,  Efq;  moved  the  houfe  of  commons  for  an 
impeachment  againft  him  ;  and  Mr  Prior  was  ordered 
into  clofe  cullody.  In  I7I7»  he  was  excepted  out  of 
the  aft  of  grace  ;  however,  at  the  clofe  of  that  year, 
he  was  fet  at  liberty.  The  remainder  of  his  days  he 
fpent  in  tranquillity  and  retirement ;  and  died  in  1721. 
His  poems  are  Vv'ell,  known,  and  juftly  admired.  He 
is  faid  to  have  written  the  following  epitaph  for  hira- 
felf: 

"  Nobles  and  heralds,  by  your  leave. 
Here  lie  the  bones  of  Matthew  Prior, 
The  fon  of  Adam  and  of  Eve  : 
Let  Bourbon  or  Naffau  go  higher." 

yJI'ien  Priories  J  were  cells  of  the  religious  houfes  in 
England  which  belonged  to  foreign  monafteries  :  for 
when  manors  or  tithes  were  given  to  foreign  convents,  the 
monks,  either  to  inci'eafe  their  own  rule,  or  ratlier  to 
have  faithful  ftewards  of  their  revenues,  bin'lt  a  fmall. 
convent  here  for  the  reception  of  fuch  a  number  as  they 
thought  proper,  and  conftituted  priors  over  them. — • 
Within  thefe  cells  there  was  the  fame  diftinftion  as  in 
thofe  priories  which  were  cells  fubordinate  to  fome 
great  abbey  fome  of  thefe  were  conventual,  and,  ha- 
ving priors  of  their  own  choofing,  thereby  became  entire, 
focieties  within  themfelves,  and  received  the  revenues- 
belonging  to  their  feveral  houfes  for  their  own  ufe  and 
benefit,  paying  only  the  ancient  apport  (a),  acknow- 
ledgment, or  obventlon,  at  firll  the  furplufage,  to  the: 
foreign  houfe  ;  but  others  depended  entirely  on  the  fo- 
reign houfes,  who  appointed  and  removed  their  priors 
at  pleafure.  Thefe  tranfmitted  all  their  revenues  to 
the  foreign  head  houfes ;.  for  which  reafon  their  eftates 
were  generally  feized  to,  carry  on.  the  wars  betw^n. 
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England  and  France,  and  reftored  to  them  again  on  re- 
turn of  peace.  Thefe  alien  priories  were  moil  of  them 
founded  by  fuch  as  had  foreign  abbeys  founded  by  them- 
felves or  by  fome  of  their  family. 

The  whole  number  is  not  exaftly  afcertalned ;  the 
Monaillqon  hath  given  a  lift  of  100  :  Weever,  p.  338. 
fays  110. 

Some  of  thefe  cells  were  made  indigenous  or  deni- 
zon,  or  endenized.  The  alien  priories  were  firll  feized 
by  Edward  I.  1285,  on  the  breaking  out  of  the  war 
between  France  and  England;  and  it  appears  from  a 
roll,  that  Edward  II.  alfo  feized  them,  though  this  is 
not  mentioned  by  our  hlltorlans ;  and  to  thefe  the  aft 
of  reftitution  i  Ed.  III.  feems  to  refer. 

In  1337,  Edward  III.  confifcated  their  eftates, 
and  let  out  the  priories  themfelves  with  all  their  lands 
and  tenements,  at  his  pleafare,  for  23  years  ;  at  the 
end  of  which  term,  peace  being  concluded  between  the 
two  nations,  he  reftored  their  eftates  1361,  as  appears 
by  his  letters  patent  to  that  of  Montacute,  county  of  So- 
mcrfet,  printed  at  large  in  Rymer,  vol.  vi.  p.  311.  and 
tranflated  in  Weever's  Funeral  Monuments,  p.  339.  At 
other  times  he  granted  their  lands,  or  lay  penfions  out 
of  them,  to  divers  noblemen.  They  were  alfo  feque- 
ftered  during  Richard  II.'s  reign,  and  the  head  mona- 
fteries abroad  had  the  king's  licence  to  fell  their  lands  to^ 
other  religious  houfes  here,  or  to  any  particular  perfons 
who  wanted  to  endow  others. 

Henry  IV.  began  his  reign  with  fhowing  fome  fa- 
vour to  the  alien  priories,  reftoring  all  the  conventual; 
ones,  only  referving  to  himfelf  in  time  of  war  what  they 
paid  in  tim.e  of  peace  to  the  foreign  abbeys. 

They  were  all  diffolved  by  aft  of  parliament  2 
Henry  V.  and  all  their  eftates  vefted  in  the  crownj^ 
except  fome  lands  granted  to  the  college  of  Fothering- 
hay.  The  aft  of  diffolutlon  is  net  printed  In  the  fta- 
tute  books,  but  it  is  to  be  found  entire  in  Rymer's  Fcs- 
dera,  IX.  283.  and  in  the  Parliament  Rolls,  vol.  iv, 
p.  22.  In  general,  thefe  lands  were  appropriated  to 
religious  ufes.  Henry  VI.  endowed  his  foundations  at 
Eton  and  Cambridge  with  the  lands  of  the  alien  prio- 
ries, In  purfuance  of  his  father's  defign  to  appropriate 
them  all  to  a  noble  college  at  Oxford.  Others  were 
granted  in  fee  to  the  prelates,,  nobility,  or  private  pcr^ 
Ions.  Such  as  remained  In  the  crown  were  granted  by 
Henry  VI.  1440,  to  archbifiiop  Chichley,  &c.  and- 
they  became  part  of  his  and  the  royal  foundation?. 
See  Some  Account  of  Al'ien-Priories,  &c.  in  two  volumes 
oftavo.. 

PRIORITY,  the  relation  of  fomething  confidered 
as  prior  to  another.- 

PR10R..1TY,  In  law,  denotes,  an  antiquity  of  tenurCj 
in  comparifon  of  another  lefs  ancient, 

PRISCIANUS,  an  eminent  grammarian,  born  at: 
Cffifarea,  taught  at  Conftantlnople  with  great  reputa- 
tion about  the  year  525-.  Laurentlus  Valla  calls  Prl- 
fclan,  Donatus,  and  Servius,  triumviri  in  re  grammatica  ; 
and  thinks  none  of  the  ancients  who  wrote  after  them- 
fit  to  be  mentioned  with  them.  He  compofed  a  work 
De  arte  grammatica f_  which  was  firft  printed  by  Aldu? 

_     -  as 


(a)  Apportm  or  apportagium  {^XQxa  port  are)  ^  an  acknowledgment^  oblation,  or  obvexition,  to  the  mother  honfo 
er  church.    Du  Cange,. 
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at  Venice  in  1476  ;  and  another  De  naturallhus  qua- 
Jjionibus^  vvliicli  he  dedicated  to  Chofroes  king  of  Per- 
fia :  befide  which,  he  tranflated  Dionyfius's  defcrip- 
tion  of  the  world  into  Latin  verfe.  A  perfon  who 
w^ritfcs  fahe  Latin,  is  proverbially  faid  to  "  break  Prif- 
cian's  head.-' 

PRISCILLIANTSTS,  in  dmrch-hiftor>',  Chriftian 
heretics,  fo  called  from  their  leader  Prifcillian,  a  Spa- 
niard by  birth,  and  bifhop  of  Avila.  He  is  faid  to 
have  praftifed  magic,  and  to  have  maintained  the  prin- 
cipal errors  of  the  Manichees  ;  but  his  peculiar  tenet 
was.  That  it  is  lawful  to  make  falfe  oaths  in  order  to 
fupport  one's  caufe  and  interefts. 

PRISM,  an  oblong  folid,  contained  under  more 
than  four  planes,  whofe  bafes  are  equal,  parallel,  and 
ahke  fituated.    See  Optics,  n'^ -142. 

PRISON,  a  gaol,  or  place  of  confinement. 

Lord  Coke  obferves,  that  a  prifon  is  only  a  place 
of  fafe  cuftody,  faha  cujlodia.,  not  a  place  of  punifh- 
ment.  If  this  be  fo,  and  it  cannot  be  queftioned,  pri- 
fons  ought  not  to  be,  what  they  arc  in  moll  parts  of 
of  Europe,  loathfome  dungeons.  Any  place  where 
a  perfon  is  confined  may  be  faid  to  be  a  prifon;  and 
v/hen  a  procefs  is  ifftied  againll  one,  he  muft,  when 
arrefted  thereon,  either  be  committed  to  prifon,  or  be 
bound  in  a  recognizance  with  fureties,  or  elfe  give  bail, 
according  to  the  nature  of  the  cafe,  to  appear  at  a  cer- 
tain day  in  court,  there  to  make  anfwcr  to  what  is  al- 
leged againft  him.  Where  a  perfon  is  taken  and  fent 
to  prifon,  in  a  civil  cafe,  he  may  be  releafed  by  the 
plaintiff  in  the  fuit ;  but  if  it  be  for  treafon  or  felony, 
he  may  not  regularly  be  difcharged,  until  he  is  indifted 
of  the  faft  and  acquitted.  See  Indictment,  and  the 
next  article. 

PRISONER,  a  perfon  reftrained  or  kept  in  prifqn 
upon  an  aftion  civil  or  criminal,  or  upon  commend- 
ment :  and  one  may  be  a  prifoner  on  matter  of  record 
or  matter  of  faft.  A  prifoner  upon  matter  of  record, 
is  he  who,  being  .prefent  in  court,  is  by  the  court  com- 
mitted to  prifon  ;  and  the  other  is  one  carried  to  pri- 
fon upon  an  arreft,  whether  it  be  by  the  (herifF,  con- 
Itable,  or  other  officer. 

PRISTIS,  tlie  SAWFISH,  is  generally  confidered 
as  a  fpecies  of  the  fqualus  ox  foark  genus,  comprehending 
under  it  feveral  variet«es.  Mr  Latham,  however,  is  of 
opinion  that  it  ought  to  te  confidered  as  a  diltinft  ge- 
nus itfelf,  and  that  the  charafteriftics  of  the  feveral 
varieties  are  fufficient  to  confl:itute  them  diftinft  fpe- 
cies. According  to  him  therefore  the  prijlis  is  a  genus 
belonging  to  the  order  of  amphibia  nantes  ;  and  its  cha- 
raftcrs  are  as  follov/  :  A  long  plane  beak  or  fnout,  with 
fpines  growing  like  teeth  out  of  both  edges-,  four  or 
iive  fpiracula,  or  breathing  apertures,  in  the  fides  of  the 
neck  :  the  body  is  oblong  and  almoft  round,  with  a 
rough  coriaceous  flcin  ;  the  mouth  is  fituated  in  the 
lower  part  of  the  head ;  and  the  noftrils,  before  the 
mouth,  are  half  covered  with  a  membranaceous  lobe ; 
behind  the  eyes  are  two  oval  holes  ;  the  ventral  fins  ap- 
proach one  another,  and  in  the  male  are  placed  about 
the  organs  of  generation  ;  there  are  no  fins  at  the  anus. 
Of  this  genus  our  author  enumerates  five  fpecies. 

I.  PrJ/lis  antlquorum.  The  head  is  rather  flat  at  top; 
the  eyes  large,  "with  yellow  irides ;  behind  each  is  a 
Iiole,  which  fome  have  fuppofed  may  lead  to  an  organ 
of  hearing.    The  mouth  is  well  furnilhed  with  teeth, 
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but  they  are  blunt,  ferving  rather  %q  bruife  its  prey 
than  to  divide  it  by  cutting.  Before  the  mouth  are 
two  foramina,  fuppofed  to  be  the  noftrils.    The  ro- 

Jlrum,  beak,  or  fnout,  is  in  general  about  one-third  of 
the  total  length  of  the  fifh,  and  contains  in  fome  18, 
in  others  as  far  as  23  or  24  fpines  on  each  fide  ;  thefe 
are  very  ftout,  much  thicker  at  the  back -part,  and 
channelled,  inclining  to  an  edge  forwards.  The  fin» 
are  feven  in  number — viz.  two  dorfal,  placed  at  fome 
diftance  from  each  other — two  peftoral,  taking  rife 

jufi:  behind  the  breathing-holes,  which  are  five  in  num- 
ber— two  ventral,  fituated  almoft  underneath  the  firil 
dorfal — and  laftly  the  caudal,  occupying  the  tail  both 
above  and  beneath,  but  longefl;  on  the  upper  part.  The 
general  colour  of  tlxe  body  is  a  dull  grey,  or  brownifh, 
growing  paler  as  it  approaches  the  belly,  where  it  is 
nearly  white,  z.  PeSinatus,  which,  with  the  former 
fpecies,  grows  to  the  largeft  fize  of  any  that  have  yet 
come  under  the  infpe6tion  of  the  naturalift,  fome  fpe- 
cimens  meafuring  15  feet  in  length.  The  peftinatus 
differs  from  the  priftis  antiquorum,  in  having  the  fnout 
more  narrow  in  pioportion  at  the  bafe,  and  the  whole 
of  it  more  {lender  in  all  its  parts  ;  whereas  the  firft  is 
very  broad  at  the  bafe,  and  tapers  confiderably  from 
thence  to  the  point.  The  fpifies  on  each  fide  alfo  are 
longer  and  more  {lender,  and  vary  from  25  to  34  in  the 
different  fpecimens :  we  have  indeed  been  informed  of 
one  which  contained  no  lefsthan  36  fpines  on  each  fide 
of  the  fnout ;  but  we  mull  confefs  that  we  have  never 
been  fortunate  enough  to  have  feen  fuch  a  fpecimen. 
3.  Cufpldatusy  of  wnich  our  author  has  feen  only  two 
fpecimens,  the  one  about  a  foot  and  a  half  in  length, 
and  the  other  more  than  two  feet  and  a  half.  In  both 
of  thefe  were  28  fpines  on  each  fide;  but  the  dillin- 
guifhing  feature  is  in  the  fpines  themfelves,  being  par- 
ticularly flat  and  broad,  and  fhapcd  at  the  point  more 
like  the  laixret  ufed  by  furgeons  in  bleeding,  than  any 
other  figure.  We  believe  that  no  other  author  has 
hitherto  taken  notice  of  tfeis  fpecies.  4.  Mkrodon,  of 
which  the  total  length  is  28  inches,  the  fnout  occupy- 
ing 10  ;  from  the  bafe  of  this  to  that  of  the  peftoral 
fins  four  inches  ;  between  the  peftoral  and  ventral  fins 
fix.  The  two  dorfal  fins  occupy  nearly  the  fame  pro- 
portions in  refpeil  to  each  other ;  but  the  hinder  one 
is  the  fmalleft,  and  all  of  them  are  greatly  hollowed 
out  at  the  back-part,  much  more  fo  than  in  the  two 
firft  fpecies.  The  fnout  differs  from  that  of  every 
other,  in  feveral  particulars  :  it  is  longer  in  proportion, 
being  more  than  one-third  of  the  w^hole  fifli.  The 
fpines  do  not  ftand  out  from  the  fides  more  than  a 
quarter  of  an  inch,  and  from  this  circumftance  feem 
far  lefs  capable  of  doing  injury  than  any  other  fpecies 
yet  known.  5.  Cirratus,  of  which,  continues  our  au- 
thor, we  have  only  met  with  one  fpecimen,  which  was 
brought  from  Port  Jackfon  in  New  Holland.  It  is  a 
male,  and  the  total  length  about  40  inches  :  the  fnout, 
from  the  tip  of  it  to  the  eye,  1 1  :  the  fpines  widely 
different  from  any  of  the  others ;  they  are  Indeed 
placed,  as  ufual,  on  the  edge,  but  are  continued  on 
each  fide  even  beyond  the  eyes.  The  longer  ones  are 
{lender,  fharp,  fomewhat  bent,  and  about  20  in  num- 
ber ;  and  between  thefe  are  others  not  half  the  length 
of  the  primal  ones,  between  fome  three  or  four,  be- 
tween others  as  far  as  fix  ;  and  in  general  the  middle 
one  of  thefe  fmaller  feries  is  the  longeft  :  befide  thefe  a 

feries 


p  R  I         r  5 

rrlv»»ear6  fei'icB  of  minute  ones  may  be  perceived  beneath,  at  the 
Priv' rive  edge.    In  the  fnout  Hkewife  another  fingularity 

^  •  ".  occurs  : — about  the  middle  of  it,  on  each  fide,  near 
the  edge,  arifes  a  flexible,  ligamentous  cord,  about 
three  inches  and  a  half  in  length,  appearing  not  un- 
like the  beards  at  the  mouth  of  fome  of  the  gadus  or 
cod  genus,  and  no  doubt  as  pliant  in  the  recent  ftate. 
The  colour  of  the  fifh  is  a  pale  brown  :  the  breathing 
apertures  four  in  number  :  the  mouth  furnifhed  with 
five  rows  of  minute,  but  vei-y  fharp  teeth.  See  Plate 
CCCCXVI.  where  the  fnout  marked  i  is  that  of  the 
priftis  antiquorum  ;  that  m.arked  2,  of  pedtinatus  ;  and 
that  marked  4,  of  microdon  :  the  entire  fifli  is  the  cir- 
ratu6. 

PRIVATEERS,  are  a  kind  of  private  men  of  war, 
the  perfons  concerned  vyherein  adminifter  at  their  own 
cotts  a  part  of  a  war,  by  fitting  out  thefe  fliips  of 
force,  and  providing  them  with  all  military  ftores ; 
and  they  have,  inftead  of  pay,  leave  to  keep  what 
they  take  from  the  enemy,  allowing  the  admiral  his 
ftiare,  &c. 

Privateers  may  not  attempt  any  thing  againlt  the 
laws  of  nations ;  as  to  aflault  an  enemy  in  a  port  or 
haven,  under  the  proteftion  of  any  prince  or  republic, 
whether  he  be  friend,  ally,  or  neuter  ;  for  the  peace 
of  fuch  places  muft  be  inviolably  kept :  therefore,  by 
a  treaty  made  by  King  William  and  the  States  of  Hol- 
land, before  a  commiffion  fliall  be  granted  to  any  pri- 
vateer, the  commander  is  to  give  fecurity,  if  the  fhip 
be  not  above  150  tons,  in  L.  1500,  and  if  the  fhlp 
exceeds  that  burden,  in  L.  3000,  that  they  will  make 
fatisfadlion  for  all  damages  which  they  fhall  commit  in 
their  courfes  at  fca,  contrary  to  the  treaties  with  that 
ftate,  on  pain  of  forfeiting  their  commiflions  ;  and  the 
fliip  is  made  liable. 

Befides  thefe  private  commiflions,  there  are  fpecial 
'Jacob's  qommiflions  for  privateers,  granted  to  commanders  of 
Diet.  f},;pg^  who  take  pay  ;  who  are  under  a  marine 
difcipline  ;  and  if  they  do  not  obey  their  orders,  may 
be  puniflied  with  death :  and  the  wars  in  later  ages 
have  given  occafion  to  princes  to  iflue  thefe  commif- 
Ijons,  to  annoy  the  enemies  in  their  commerce,  and 
hinder  fuch  fupphes  as  might  ftrengthen  them  or 
lengthen  out  the  war  ;  and  likewife  to  prevent  the  fe- 
paration  of  fliips  of  greater  force  from  their  fleets  or 
fquadrons. 

Ships  taken  by  privateers  were  to  be  divided  into 
five  parts  ;  four  parts  whereof  to  go  to  the  perfons  in- 
t«refl;ed  in  the  privateer,  and  the  fifth  to  his  Majefty  : 
and  as  a  farther  encouragement,  privateers,  &c.  de- 
ftroying  any  French  man  of  war  or  privateer,  fliall  re- 
ceive, for  every  piece  of  ordnance  in  the  fliip  fo  taken, 
L.  10  reward,  &c. 

By  a  particular  fl:atute  lately  made,  the  lord  admi- 
ral, or  commifiioners  of  the  admiralty,  may  grant  com- 
miflions to  commanders  of  privateers,  for  taking  fliips, 
&c.  which  being  adjudged  prize,  and  the  tenth  part 
paid  to  the  admiral,  &c.  wholly  belong  to  the  owners 
of  the  privateers  and  the  captors,  in  proportions  agreed 
on  between  tkemfelves. 

PRIVATION,  in  a  general  fenfe,  denotes  the  ab- 
fence  or  want  of  foniething  ;  in  which  fenfe  darknefs  is 
only  the  privation  of  light. 

PRIVATIVE,  in  grammar,  a  particle,  which,  pre- 
^xed  to  a  word,  changes  it  into  a  contrary  fenfe.  Thus, 
Vox,.XV.  Paitll. 
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among  the  Creeks,  the  «  is  ufed  as  a  privative ;  as  in  P»Ivernum 

a-^ioi,  athel/i,  acepha/us,  &c.  The  Latins  have  their 

privative  in;  as,  incorrigili/is,  wdeclinabilis,  Sec.  The  _  ..^  „« 

Englifli,  French,  &c.  oa  occafion  borrow  both  the  La- 
tin and  Greek  privatives. 

PRIVERNUM,  (Livy,  Virgil)  ;  a  town  of  the 
Volfci,  in  Latium,  to  the  eafl;  of  Setia.  Privernatesf 
the  people.  Whofe  ambafladors  being  afked,  What 
pnnifliment  they  deferved  for  their  revolt  ?  anfwered, 
What  thofe  deferve  who  deem  themfelves  worthy  of 
liberty.  And  again,  being  afl<ed  by  the  Roman  con- 
ful,  fliould  the  punifliment  be  remitted,  What  peace 
was  to  be  expefted  with  them  ?  If  you  grant  a  good 
peace,  you  may  hope  to  have  it  fincere  and  lafl;ing  ; 
but  if  a  bad  one,  you  may  well  expert  it  of  fliort  con- 
tinuance. At  wliich  anfwer,  the  Romans  were  fo  far 
from  being  difpleafed,  that  by  a  vote  of  the  people 
they  had  the  freedom  of  the  city  granted  them,  /^ri- 
•vernas,  at/'s,  the  epithet,  llie  town  is  now  called  P/- 
perno  Vecch'io,  fituatcd  in  the  Campania  of  Rome.  E, 
Long.  ro.  o.  N.  Lat.  41.  30. 

PRIVET,  in  botany.     See  Ligustrum. 

PRIVILEGE,  in  law,  fome  peculiar  benefit  grant- 
ed to  certain  perfons  or  places,  contrary  to  the  ufual 
courfe  of  the  law. 

Privileges  are  faid  to  be  perfonal  or  real. 

Perfonal  privileges  are  fuch  as  are  extended  to  peers, 
ambafladors,  members  of  parliament,  and  of  the  con- 
vocation, &c.  See  Lords,  Ambassador,  Parlia- 
ment, Arrest,  &c. 

A  real  privilege  is  that  granted  to  fome  particular 
place;  as  the  king's  palace,  the  courts  at  Weitminfl:er, 
the  univerfities,  &c. 

Prii^ilrgus  of  the  Clergy.    See  Clergy. 

PRIVY,  in  law,  is  a  partaker,  or  peifon  having 
an  interefl:,  in  any  aftlon  or  thing.  In  this  fenfe  they 
fay,  privies  in  blood ;  t-vtrj  heir  in  tail  is  privy  to  re- 
cover the  land  intailed.  In  old  law-books,  merchants 
privy  are  oppofed  to  merchants  fl;rangers.  Coke  men- 
tions four  kinds  of  privies.  Privies  in  blood,  as  the 
heir  to  his  father ;  privies  in  reprefentation,  as  execu- 
tors and  adminiftrators  to  the  deceafed;  privies  in  eftate, 
as  he  in  reverfion,  and  he  in  remainder  donor  and  do- 
nee ;  leflbr  and  leflee  :  lattly,  privy  in  tenure,  as  the 
lord  by  efcheat ;  /.  e.  when  land  efcheats  to  the  lord  fer 
want  of  heirs. 

Pmrr-CouncU.  See  Council.  The  king's  will  is 
the  fole  conft.ituent  of  a  privy -counfellor ;  and  it  alfo 
regulates  their  number,  which  in  ancient  times  was 
about  twelve.  Afterwards  it  increafed  to  fo  large  a 
number,  that  it  was  found  Inconvenient  for  fecrecy 
and  difpatch  ;  and  therefore  Charles  II.  in  1679,  ^' 
mited  it  to  30  ;  whereof  15  were  principal  officers  of 
ftate,  and  to  be  counfellors  ex  officio  ;  and  the  other  1 5 
were  compofed  pf  10  lords  and  five  commoners  of  the 
king's  choofing.  Since  that  time  however  the  number 
has  been  much  augmented,  and  now  continues  indefi- 
nite. At  the  fame  time  alfo,  the  ancient  oflice  of  lord 
prefident  of  the  council  was  revived,  in  the  perfon  of 
Anthony  earl  of  Shaftefl)ury.  Privy-counfellors  are 
made  by  the  king's  nomination,  without  either  patent 
or  grant ;  and,  on  taking  the  neceflary  oaths,  they  be- 
come immediately  privy-counfellors  during  the  life  of 
the  king  that  choofes  them,  but  fubjeA  to  removal  at 
his  difcretion* 

Any 
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Ptivy,  Any  nofural  bom  fubjeft  of  Ep-gknd  Is  capable  of 
"■^  being  a  member  of  the  privy-council ;  taking  the  pro- 
per oaths  for  fecurity  of  the  g-overnment,  and  the  tell 
for  fecurity  of  the  church.  By  the  aft  of  fettlement, 
12  and  13  W.  III.  cap.  2.  it  is  enafted,  that  no  perfon 
born  out  of  the  dominions  of  the  crown  of  England, 
iinlefs  born  of  Englifh  parents,  even  though  natura- 
lized by  parliament,  fliall  be  capable  of  being  of  the 
pnYy-coU;Kil.  The  duty  of  a  privy^counfellor  appears 
from  the  oath  of  office,  which  confifts  of  feven  articles. 
1 .  To  advife  the  king  according  to  the  beft  of  his  cun- 
r.iiig  and  difcretion.  2.  To  advife  for  the  king's 
honour  and  good  of  the  public,  without  partiality^ 
through  afieftion,  love,  meed,  doubt,  or  dread.  3. 
To  keep  the  king's  counfel  fecret.  4.  To  avoid  cor- 
ruption. 5.  To  help  and  ftrengthen  the  execution,  of 
what  ihall  be  there  refolvtd.  6.  To  withftand  all  per- 
fons  who  would  attempt  the  contraiy.  And,  laftly, 
in  general,  7.  To  obferve,  keep,  and  do  all  that  a  good 
and  true  coiinfellor  ought  to  do  to  his  fovercign  lord. 

The  privy-council  is  the  pr'mum  nwbile  of  the  ftate, 
and  that  which  gives  the  motion  and  direction  to  all 
the  inferior  parts.  It  is  likewife  a  court  of  juftice  of 
great  antiquity  ;  the  primitive  and  ordinary  way  of  go- 
vernment in  England  being  by  the  king  and  pi-ivy- 
council.  It  has  been  frequently  ufed  by  all  our  kings 
for  determ.ining  controverfies  of  great  Importance : 
the  ordinary  judges  have  fometimes  declined  giving 
judgment  till  they  had  confulted  the  king  and  privy- 
council  ;  and  the  parliament  have  frequently  referred 
matters  of  high  moment  to  the  fame,  as  being  by  long 
experience  better  able  to  judge  of,  and,  by  their  fe- 
crecy  and  expedition,  to  tranfadl  fome  ftatc  affairs,  than 
the  lords  and  commons.  At  prefent,  the  privy-coun- 
oil  takes  cognizance  of  few  or  no  matters  except  fuch 
as  cannot  well  be  determined  by  the  known  laws  and 
ordinary  courts  ;  fuch  as  matters  of  complaint  and  fud- 
den  emergencies  :  their  conftant  bufinefs  being  to  con- 
fidt  for  the  public  good  in  affairs  of  ftate.  This  power 
of  the  privy-council  is  to  inquire  into  all  offences  againll 
the  government,  and  to  commit  the  offenders  to  fafe 
cuflody,  in  order  to  take  their  trial  in  fome  of  the 
courts  of  law.  But  their  jurifdiftion  herein  is  only  to 
inquire,  and  not  to  punifh  ;  and  the  perfons  committed 
by  them  are  intitled  to  their  habeas  corpus  by  ftatute 
16  Car.  I.  cap.  10.  as  much  as  if  .committed  by  an  or- 
dinary juftice  of  the  peace. 

In  plantation  or  admiralty  caufes,  which  arife  out  of 
the  jurifdiftion  of  this  kingdom,  and  in  matters  of  lu- 
nacy and  idiocy,  the  privy-council  has  cognizance, 
even  in  qutftlons  of  extenfive  property,  being  the  court 
of  appeal  in  fuch  caufes  ;  or,  rather,  the  appeal  lies  to 
the  king's  majefty  himfelf  in  council.  From  all  the 
dominions  of  the  crown,  excepting  Great  Britain  and 
Ireland,  an  appellate  jurifdiftion  (in  the  laft  refort) 
is  vefted  in  this  tribunal';  which  ufually  exercifes  Its  judi- 
cial authority  In  a  committee  of  the  whole  privy-coun- 
cil, who  hear  the  allegations  and  proofs,  and  make 
their  report  to  his  majefty  in  council^  by  whom  the 
judgment  is  finally  given. 

Anciently,  to  ftrike  In  the  houfe  of  a  privy-counfel- 
lor,  or  elfewhere  In  his  prefence,  was  gricvoufly  punifh- 
ed  :  by  3  Hen.  VII.  cap.  14.  If  any  of  the  king's  fer- 
vants  of  his  houfehold  conlpire  or  imagine  to  take 
away  the  life  of  a  privy-counfellor,  it  1$  felony,  though 
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notliing  fhall  be  done  upon  it ;  and  by  9  Ann,  cftp.  t6,  ftUy 
it  Is  enafted,  that  any  perfong  who  fhall  unlawfully  at-  H 
tempt  to  kill,  or  ftiall  unlawfully  aftault,  and  ftrike,  or  Pfi. 
wound,  any  privy-counfellor  In  the  execution  of  his  of- 
fice, fliall  be  feloifS,  and  fufFer  death  as  fuch.  Witix 
advice  of  this  council,  the  king  iflucs  prbclamatlons 
that  bind  the  fubjedt,  provided  they  be  not  contrary 
to  law.  In  debates,  the  lowtft  delivers  his  opinion  ftrft, 
the  king  laft  ;  and  thereby  dttermipes  the  matter.  A 
council  Is  never  held  without  the  prefence  of  a  fccretary 
of  ftate. 

The  diftblution  of  the  privy-council  depends  upon 
the  king's  pleafure  ;  and  he  may,  whenever  he  thinks 
proper,  difcharge  any  particular  member,  or  the  whole 
of  it,  and  appoint  another.  By  the  common  law  alfo 
it  was  diftblved  ipfo faclo  by  the  king's  demife,  as  deri- 
viirg  all  its  authority  from  him.  But  now,  to  prevent 
the  inconveniences  of  having  no  council  in  being  at  the 
acceffion  of  a  new  prince,  it  is  euafted,  by  6  Ann, 
cap.  7.  that  the  privy-council  fhall  continuo  for  fix 
months  after  the  demife  of  the  crown,  unlcfs  fooner  de- 
termined by  the  fucceflbr.  Blachjl.  Com-  book  I.  p.  229,, 
&c. 

The  officers  of  the  privy-councll  are  four  clerks  of 
the  council  In  ordinary,  three  clerks  extraordinary,  a 
keeper  of  the  records,  and  two  keepers  of  the  council- 
chamber.    See  President, 

Privy  Seal,  a  feal  which  the  king  ufes  prevloufly  to 
fuch  grants,  &c.  as  are  afterwards  to  pafs  the  great  feal. 

The  privy  feal  is  alfo  fometimes  ufed  In  matters  of  lefs 
confequcnce,  which  do  not  require  the  great  feal. 

Lord  Privy  Sea!.    See  KEbPER  of  the  Privy  Seal.  ■ 

Clerks  of  the  Pkii'r  Seal.    See  Clerk.  - 

Privy  Chamber.    See  Chamber. 

PRIZE,  or  Prise,  In  maritime  affairs,  a  ve/Tel 
taken  at  fea  from  the  enemies  of  a  ftate,  or  from  pi- 
rates ;  and  that  either  by  a  man  of  war,  a  privateer, 
&c.  having  a  commifTion  for  that  purpofe. 

Vefiels  are  looked  on  as  prize,  if  they  fight  under 
any  other  ftandard  than  that  of  the  ftate  from  which 
they  have  their  commiflion  ;  if  they  have  no  charter- 
party,  invoice,  or  bill  of  lading  aboard  ;  if  loaded  with 
effefts  belonging  to  the  king's  enemies,  or  with  contra- 
band goods. 

In  fhips  of  war,  the  prizes  are  to  be  divided  among 
the  officers,  feamen,  &c.  as  his  Majefty  fhall  appoint 
by  proclamation  ;  but  among  privateers,  the  divifion  Is  , 
according  to  the  agreement  between  the  owners. 

By  flat.  13  Geo.  11.  c.  4.  judges  and  officers,  fall- 
ing of  their  duty  in  refpedt  to  the  condemnation  of 
prizes,  forfeit  L.  500,  with  full  cofts  of  fuit;  one  moiety 
to  the  king,  and  the  other  to  the  informer. 

PROA,  FLYING,  In  navigation,  Is  a  name  given  to  • 
a  veflel  ufed  In  the  fouth  feas,  becaufe  with  a  brlfli  , 
trade-wind  it  fails  near  20  miles  an  hour.    In  the  con- 
ftruftlon  of  the  proaj  the  head  and  ftern  are  exaftly 
alike,  but  the  fides  are  very  different;  the  fide  Intend- 
ed to  bfe  always  the  lee-fide  being  flat  ;  and  the  wind- 
ward fide  made  rounding.  In  the  manner  of  other  veffels  |  . 
and,  to  prevent  her  over-fetting,  which  from  her  fmall 
breadth,  and  the  ftraight  run  of  her  leeward  fide, 
would,  without  this  precaution.  Infallibly  happen,  there 
is  a  frame  laid  out  to  her  from  windward,  to  the  end 
of  which  is  faftened  a  log,  faftiioned  into  the  fhape  of 
a  fmall  boat,  and  made  hollow.    The  weight  of  the 

frame 
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frame  is  intended  to  balance  the  proa,  and  the  fmall 
boat  Is  by  its  buoyancy  (as  it  is  always  in  the  water) 
to  prevent  her  overfetting  to  windward ;  and  this  frame 
is  ufually  called  an  outrigger.  The  body  of  the  vef- 
fel  is  made  of  two  pieces  joined  endwife,  and  fewed  to- 
gether with  bark,  for  there  is  no  iron  ufed  about  her ; 
(he  is  about  two  inches  thick  at  the  bottom,  which,  at 
the  gunwale,  is  reduced  to  lefs  than  one.  The  fail 
is  made  of  matting,  and  the  maft,  yard,  boom,  and 
outriggers,  are  all  made  of  bamboo.  See  Anjoti^s  V '^yage^ 
quarto,  p.  341. 

PROBABILITY  is  a  word  of  nearly  the  fame  im- 
port with  likelihood.  It  denotes  the  appearance  of 
truth,  or  that  evidence  arifing  from  the  preponderation 
of  argument  which  produces  opinion.  (Sec  Opinion.) 
Liocke  cialTes  all  arguments  under  the  heads  of  demen- 

Jlrat'me  and  probable :  Hume  with  greater  accuracy  di- 
vides them  into  demonftrat'tons ,  proofs^  and  probabilities. 
Demonftration  produces fcience  ;  proof,  belief;  and  pro- 
bability, opinion. 

Hardly  any  thing  is  fufceptible  of  ftrift  demonftration 
befides  the  mathematical  fciences,  and  a  few  propofitions 
in  metaphyfical  theology.  Phyfics  reft  upon  principles 
capable,  fome  of  them,  of  complete  proof  by  experience, 
and  others  of  nothing  more  than  probability  by  analogi- 
cal reafoning.  What  has  unifot  mly  happened,  we  expeft 
with  the  fulleft  confidence  to  happen  again  in  fimilar 
circumftances  ;  what  hss  frequently  happened,  we  like- 
wife  expe£t  to  happen  again;  but  our  expeftation  is  not 
confident.  Uniform  expeiience  is  proof ;  frequent  experi- 
ence is  probability.  The  ftrongeft  man  has  always  been 
able  to  lift  the  greateft  weight  ;  and,  therefore,  knowing 
that  one  man  is  ttronger  than  another,  we  expeft,  with 
confidence,  that  the  former  wiU.  lift  more  than  the  lat- 
ter.   The  beft  difciplined  army  has  generally  proved 

f  vi&orious,  when  all  other  circumftances  were  equal.  We 
therefore  exped  that  an  army  of  veterans  will,  upon  fair 
ground,  defeat  an  equal  ntunber  of  new  levied  troops  : 
but  as  fudden  panics  have  fometimes  feized  the  oldell 
foldiers,  this  expeftation  is  accompanied  with  doubt, 
and  the  utmoil  that  we  can  fay  of  the  expefted  event  is, 
that  it  is  probable ;  whereas  in  the  competition  between 
the  two  men,  we  look  upon  it  as  morally  certain.  ( See 
Metaphysics,  part  i.  chap.  vii.  fee.  3.)  When  two 
ttx  three  perfons  of  known  veracity  atteft  the  fame  thing 
as  confiftent  with  their  knowledge,  their  teftlmony 
famounts  to  proof  if  not  contradifted  by  the  teltimony 
of  others  ;  if  contradicted,  it  can,  at  the  utmoft,  amount 
only  to  probability.  In  common  language  we  talk  of 
circumjlantial  proofs  and  prefumptive  proofs  ;  but  the 
■expreffions  are  improper,  for  fuch  evidence  amounts  to 
nothing  more  tlian  probability.  Of  probability  there 
are  Indeed  various  degrees  from  the  confines  of  certain- 
ty down  to  the  confines  of  impoflibility;  and  a  variety 
of  circumftances  tending  to  the  fame  point,  though  they 
amount  not  to  what,  in  ilrlftnefs  of  language,  ftiould  be 
called  proof  afford  to  the  mind  a  very  high  degree  of 
evidence,  upon  which,  with  the  addition  of  one  direct 
teftlmony,  the  laws  of  many  countries  take  away  the  life 
of  a  man. 

FROBABiLirr  of  an  Event,  in  the  DoSlrine  of  Chances, 
is  greater  or  lefs  according  to  the  number  of  chances 
by  which  it  may  happen  or  fail.  (See  Expectation). 
The  probability  of  hje  is  liable  to  rules  of  computation. 
In  the  Encyclopedie  Methodique,  we  find  a  table  of  the 
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probabilities  of  the  duration  of  life,  conftru^ted  Trorii  t'roba'fe 
that  which  is  to  be  found  in  the  feventh  volume  of  the  I' 

Suppfemens  a  I'Hiftoire  de  M.  de  Buffon;  of  which  the  /'"''''"T' 
following  is  an  abridgement. 

Of  23,994  children  born  at  the  fame  time,  there  wiH 
probably  die 

In  one  year         -  -  7998 

Remaining  f  or  15996 

In  eight  years        -        -  1^997 
Remaining^  ^  or  i  ^997 

In  thirty  eight  years        -        1 599*5 
Remaining  \  or  7998 

In  fifty  years         -         -        1 7994 
Remaining  i  or  5998 

In  fixty  one  years  -        -  ^9995 
Remaining  ^  or  3999 

In  feventy  years     -       -  21595 
Remaining  tV  2399 

In  eighty  years  -  22395 

Remaining  -^^  or  599 

In  ninety  years       -  -  23914 

Remaining  8° 

In  an  hundred  years  • 
Remaining  To  ^o5-  or  2. 
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■  PROBATR  of  a  will  or  teftament,  in  law,  is  the 
exhibiting  and  proving  of  laft  wills  and  teftaments  be- 
fore the  ecclefiaillcal  judge  delegated  by  the  bifliop, 
who  is  ordinary  of  the  place  where  the  party  died. 

PROBATION,  in  the  univerfities,  is  the  examina- 
tion and  trial  of  a  ftudent  who  is  about  to  take  his  de^ 
grees. 

Probation,  in  a  monaftic  fenfe,  fignifies  the  year 
of  a  novitiate,  which  a  religious  muft  pafs  in  a  convent, 
to  prove  ^lIs  virtue  and  vocation,  and  whether  he  can 
bear  the  feverities  of  the  rule. 

Probation,  in  Scots  law.    See  Law,  p.  714. 

PROBATIONER,  in  the  church  of  Scotland,  a 
ftudent  in  divinity,  who  bringing  a  certificate  from  a 
profeflbr  in  an  univerfity  of  his  good  morals,  and  his 
having  performed  his  excrclfes  to  approbation.  Is  ad- 
mitted to  undergo  feveral  trials  ;  and,  upon  his  ac- 
quitting himfelf  properly  in  thefe,  receives  a  licence  to 
preach. 

PROBATUM  EST  {It  is  proved),  a  teiTu  frequent- 
ly fubjojlned  to  a  receipt  for  the  cure  of  fome  difeafe. 

PROBE,  a  furgeon's  inftrument  for  examining  the 
circumftances  of  wounds,  ulcers,  and  other  cavities, 
fearching  for  ftones  in  the  bladder,  &c. 

PROBITY  means  honefty,  fiacerity,  or  veracity ; 
and  confifts  in  the  habit  of  aftions  ufeful  to  fociety,  and 
in  the  conftant  obfervance  of  the  laws  which  juftice 
and  confcience  impofe  on  us.  The  man  who  obeys  all 
the  laws  of  fociety  witli  an  exact  punctuality  is  not 
therefore  a  man  of  probity  ;  laws  can  only  refpeft  the 
external  and  definite  parts  of  human  conduct,  but  probi- 
ty refpefts  our  more  private  adtions,  and  fuch  as  it  i» 
impoffible  in  all  cafes  to  define  ;  and  it  appears  to  be  in 
moials  what  charity  is  in  religion.  Probity  teaches  us 
to  perform  in  fociety  thofe  attlons  which  no  external 
power  can  oblige  us  to  perform,  and  is  that  quality  In 
the  human  mind  from  which  we  claim  the  performance 
of  the  rights  commonly  called  imperfe8.  See  Moral 
Philosophy. 
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Problem  -PROBLEM,  in  logic,  is  a  pvopofition  that  neither 
i^io-ellarla  ''PP^^''®  ^bfolutely  true  nor  falfe  ;  and,  confequently,  may 
.  be  afferted  either  in  the  affirmative  or  negative. 

Problem,  in  geometry,  is  a  proportion,  wherein 
fome  operation  or  conftni£tion  is  required  ;  as  to  divide 
a  line  or  angle,  ere£t  or  let  fall  perpendiculars,  &c.  See 
Geometry. 

PROBOSCIS,  in  natural  hiftoiy,  is  the  trunk  or 
fnout  of  an  elephant,  and  fome  other  animals  and  in- 
fefts* 

Flies,  gnats,  Sec.  are  furnifhed  with  a  probofcis  or 
irunk^  by  means  of  which  they  fuck  the  blood  of  ani- 
mals, the  juice  of  vegetables,  &c.  for  their  food. 

PROBUS  (Maicus  Aurelius),  from  the  fon  of  a 
gardener,  became,  by  his  great  valour  as  a  foldier,  and 
his  eminent  virtues,  emperor  of  Rome,  to  which  dignity 
he  was  raifed  by  the  army.  After  having  fubdued  the 
barbarous  nations  that  had  made  incurfions  into  diffe- 
rent parts  of  the  empire,  where  they  committed  horrid 
cruelties,  and  governed  with  great  wifdom  and  cle- 
mency, he  was  maflacred  in  the  7th  year  of  his  reign,  by 
fome  foldiers  who  were  weary  of  the  public  works  at 
which  he  madfe"them  labour,  in  282. 

PROCATARCTIC  cause,  in  medicine,  the  pre- 
cxifting,  or  predifpofing  caufe  or  occafion  of  a  difeafe. 

PROCELEUSMATICUS,  in  the  ancient  poetry, 
a  foot  confining  of  four  fhort  fyllables,  or  two  pyrrhy- 
chiufes ;  as  hon/tnllus. 

PROCELLARIA,  in  ornithology  ;  a  genus  of 
birds,  belonging  to  the  order  of  anferes.  The  beak  is 
fomewhat  comprcfled,  and  without  teeth ;  the  mandi- 
bles are  equal,  the  fuperior  one  being  crooked  at  the 
point ;  the  feet  are  palmated,  the  hind  claw  being  fef- 
file,  without  any  toe.  Mr  Latham  (See  his  Index  Orni- 
thologicus^  p.  820.)  enumerates  24  fpecies,  which  are 
principally  diftinguifhed  by  their  colour.  The  moft 
remarkable  are, 

I.  The  cinerea,  or  petrel.  The  fize  of  this  bird  is 
rather  fuperior  to  that  of  the  common  gull :  the  bill 
very  llrong,  much  hooked  at  the  end,  and  of  a  yellow 
colour.  The  noftrils  are  compofed  of  two  large  tubes, 
lodged  in  one  ftieath  :  the  head,  neck,  whole  under  fide 
of  the  body,  and  tail,  are  white  :  the  back  and  coverts 
of  the  wings  afli-coloured  :  the  quill-feathers  duil<y  :  and 
the  legs  yellowifli.  Li  lieu  of  a  back  toe,  it  has  only  a 
fort  of  fpur,  or  fharp  ftraight  nail.  Thefe  birds  feed 
on  the  blubber  or  fat  of  whales,  &c.  which  being  foon 
convertible  into  oil,  fupplies  them  conftantly  with  means 
of  defence,  as  well  as  provifion  for  their  young,  which 
they  caft  up  into  their  mouths.  They  are  likewifc 
faid  to  feed  on  forrel,  which  they  ufe  to  qualify  the 
unftuous  diet  they  live  on.  This  fpecies  inhabits  the  ifle 
of  St  Kilda  ;  makes  its  appearance  there  in  November, 
and  continues  the  whole  year,  except  September  and 
Odlober ;  it  lays  a  large,  white,  and  very  brittle  egg ; 
and  the  young  are  hatched  the  middle  of  June.  No 
bird  is  of  fuch  ufe  to  the  iflanders  as  this :  the  fulmar 
fupplies  them  with  oil  for  their  lamps,  down  for  their 
beds,  a  delicacy  for  their  tables,  a  balm  for  their  wounds, 
and  a  medicine  for  their  diftempers.  The  fulmar  is 
alfo  a  certain  prognofticator  of  the  change  of  the  wind  : 
if  it  comes  to  land,  no  weft  wind  is  expefted  for  fome 
time  ;  and  the  contrary  when  it  returns  and  keeps  the 
fea.  The  whole  genus  of  petrels  have  a  peculiar  facul- 
ty of  fpouting  from  their  bills,  to  a  confiderable  diftance, 
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a  large  quantity  of  pure  oil;  which  they  do,  by  way  of  Procel 
defence,  into  the  face  of  any  one  that  attempts  to  take 
them:  fo  that  they  are,  for-  the  fake  of  this  panacsea, 
feized  by  furprife ;  as  this  oil  is  fubfervient  to  the  above- 
mentioned  medical  purpofes.  Martin  tells  us,  it  has  been 
ufed  in  London  and  Edinburgh  with  fuccefs  in  rheumatic 
cafes.  Frederick  Martens,  who  had  opportunity  of 
feeing  vaft  numbers  of  thefe  birds  at  Spitzbergen,  ob- 
ferves,  that  they  are  very  bold,  and  refort  after  the 
whale-fiihers  in  great  flocks ;  and  that,  when  a  whale 
is  taken,  they  will,  in  fpite  of  all  endeavours,  light 
on  it  and  pick  out  large  lumps  of  fat,  even  when  the 
animal  is  alive  :  That  the  whales  are  often  difcovered  at 
fea  by  the  multitudes  of  them  flying ;  and  that  when 
one  of  the  former  are  wounded,  prodigious  multitudes 
immediately  follow  its  bloody  track.  He  adds,  that  it 
Is  a  moft  gluttonous  bird,  eating  tiU  it  is  forced  to  dif- 
gorge  itfelf. 

2.  The  pufGnus,  or  fhear-water,  is  15  inches  in 
length ;  the  breadth  31;  the  weight  1 7  ounces :  the 
bill  is  an  inch  and  three  quarters  long ;  noftrils  tubular, 
but  not  very  prominent:  the  head,  and  whole  upper 
fide  of  the  body,  wings,  tail,  and  thighs,  are  of  a  footy 
blacknefs ;  the  under  fide  from  chin  to  tail,  and  inner  co- 
verts of  the  wings,  white :  the  legs  weak,  and  compreffed. 
fide  wife  ;  dufl<y  behind,  whitifh  before.  Thefe  birds 
are  found  in  the  Calf  of  Man ;  and,  as  Mr  Ray  fuppo- 
fes,  in  the  Scilly  ifles.  They  refort  to  the  former  in 
February;  take  a  ftiort  poffeflion  of  the  rabbet-burrows, 
and  then  difappear  till  April  They  lay  one  egg,  white 
and  blunt  at  each  end ;  and  the  young  are  fit  to  be  ta- 
ken the  beginning  of  Auguft ;  when  great  numbers  are 
killed  by  the  perfon  who  farms  the  ifle :  they  are  falted 
and  barrelled;  and  when  they  are  boiled,  are  eaten  with 
potatoes.  During  the  day  they  keep  at  fea,  fifiiing  ; 
and  towards  evening  return  to  their  young;  whom  they 
feed,  by  difcharging  the  contents  of  their  ftomachs  intoi 
their  mouths;  which  by  that  time  is  turned  into  oil:  by 
reafon  of  the  backward  fituation  of  their  legs,  they  fit 
quite  ereft.  They  quit  the  ifle  the  latter  end  of  Auguft, 
or  beginning  of  September;  and,  from  accounts  lately  re- 
ceived from  navigators,  we  have  reafon  to  imagine  that, 
like  the  ftorm-finch,  they  are  difperfed  over  the  whole  At- 
lantic ocean.  This  fpecies  inhabits  alfo  the  Orkney  ifles, 
where  it  makes  its  neft  in  holes  on  the  earth  near  the 
flielves  of  the  rocks  and  headlands:  it  is  called  there  the 
lyre;  and  is  much  valued,  both  on  account  of  its  being  a 
food,  and  for  its  feathers.  The  inhabitants  take  and  fait 
them  in  Auguft  for  winter  provifions,  when  they  boil 
them  with  cabbage.  They  alfo  take  the  old  ones  in 
March;  but  they  are  then  poor,  and  not  fo  well  tafted  as 
the  young:  they  appear  firft  in  thofe  iflands  in  February. 

3.  The  pelagica,  or  ftormy  petrel,  is  about  the  bulk 
of  the  houfe-fwallow  :  the  length  fix  inches  ;  the  extent 
of  wings,  13.  The  whole  bird  is  black,  except  the 
coverts  of  the  tail  and  vent-feathers,  which  are  white,; 
the  blU  is  hooked  at  the  end :  the  noftrils  tubular :  the 
legs  flender,  'and  long.  It  has  the  fame  faculty  of 
fpouting  oil  from  its  bill  as  the  other  fpecies  :  and  Mr 
Brunnich  tells  us,  that  the  inhabitants  of  the  Ferroe  ifles 
make  this  bird  ferve  the  purpofes  of  a  candle,  by  draw- 
ing a  wick  through  the  mouth  and  rump,  which  being 
hghted,  the  flame  is  fed  by  the  fat  and  oil  of  the  body. 
Except  in  breeding-time,  it  is  always  at  fea  ;  and  is 
fcen  all  over  the  vaft  Atlantic  ocean,  at  the  great  eft 
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llaria  diHancc  from  land  ;  often  following  the  veflels  in  great  fendant,"  &c. 
Icffs.  flocks,  to  pick  up  any  thing  that  falls  from  on  board  : 
for  trial  fake,  chopped  ftraw  has  been  flung  ov^r,  which 
they  \vould  ftand  on  with  expai>ded  wings ;  but  were 
never  obfei-ved  to  fettle  on  or  fwim  in  the  water :  it 
prefages  bad  weather,  and  cautions  the  feamen  of  the 
approach  of  a  tempeft,  by  coUefting  under  the  ftern  of 
the  Ihips  :  it  braves  the  utmoft  fury  of  the  ftorm,  fome- 
times  fl<imTning  with  incredible  velocity  along  the  hol- 
lows of  the  waves,  fometimes  on  the  fummits  :  Clufiua 
makes  it  the  Camilla  of  the  fea. 

Vel  mare  per  medium  JluSu  fufpenfa  tument'i 
Ferret  iter,  celeres  nec  tingeret  aquore  plantas.  ViRG. 
She  fwept  the  feas  ;  and,  as  fhe  flcimm'd  along. 
Her  flying  feet  unbath'd  on  billows  hung.  Dryden. 
Thefe  birds  are  the  cypfelli  of  Pliny,  which  he  places 
among  the  apodes  of  Ariilotle  ;  not  becaufe  they  want- 
ed feet,  but  were  KanoTroJa,  or  had  bad  or  ufelels  ones  ; 
an  attribute  he  gives  to  thefe  fpecies,  on  a  fuppofition 
that  they  were  almoft  always  on  the  wing.    In  Auguft 
1772,  Mr  Pennant  found  them  on  the  rocks  called 
Macdunald's  Table,  off  the  north  end  of  the  ifle  of  Skie; 
fo  conjeaures  they  breed  there.  They  lurked  under  the 
ioofe  (tones,  but  betrayed  themfelves  by  their  twittering 
noife. 

In  Mr  White's  Journal  of  a  Voyage  to  Neiv  South 
IVaks  we  have  a  figure  of  the  fuliginous  petrel,  with  a 
whitifh  beak  ;  which  he  takes  to  be  a  variety  of  the 
Procellarta  MquincalaHs  of  Linnaeus.  It  is  nearly  of 
the  fize  of  a  raven  ;  its  colour  is  a  deep  footy  brown  or 
blackifli ;  on  the  chin  there  is  a  fmall  patch  of  white  run- 
ning down  a  httle  on  each  fide  from  the  lower  mandible; 
the  beak  is  of  yellowifh  white.  See  Plate  CCCCXVI. 
Captain  Bligh,  in .  his  Voyage  to  the  South  Seas,  in  S. 
Lat.  60.  I.  and  W.  Long.  71.  45.  faw^  both  petrels  and 
pintadas  ;  fome  of  which  he  took  with  baited  hooks. 

PROCESS,  in  law,  denotes  the  proceedings  in  any 
caufe,  real  or  perfonal,  civil  or  criminal,  from  the  original 
writ  to  the  end  thereof. 

In  a  more  limited  fenfe,  procefs  denotes  that  by 
which  a  man  is  called  firft  into  any  temporal  court. 

It  is  the  next  fl;ep  for  canying  on  the  fuit,  after  fuing 
out  the  original  writ.    See  Suit  and  Writ. 

It  is  the  method  taken  by  the  law  to  Compel  a  com- 
pliance  with  the  original  writ,  of  which  the  primary 
ftep  is  by  giving  the  party  notice  to  obey  it.  This  no- 
tice is  given  upon  all  real  precipes ;  and  alfo  upon  all 
perfonal  writs  for  injuries  not  againfl;  the  peace,  by 
J'ummons  ;  which  is  a  warning  to  appear  in  court  at  the 
return  of  the  original  writ,  giv?n  to  the  defendant  by 
two  of  the  flieriff's  meflengers  called  fummoners,  either 
in  perfon,  or  left  at  his  houfe  or  land:  iti  like  manner  as 
in  the  civil  law  the  firfl:  procefs  is  by  perfonal  citation, 
in  jus  vocando.  This  warning  on  the  land  is  given,  in 
real  adions,  by  erefting  a  white  Hick  or  wand  on  the 
defendant's  grounds  (which  fl;ick  or  wand  among  the 
northern  nations  is  called  the  baculus  nunciatorius J ,  and 
by  ftatute  31  EHz.  c.  3.  the  notice  mufl;  alfo  be  pro- 
claimed on  fome  Sunday  before  the  door  of  the  parifli- 
church. 

If  the  defendant  difobeys  this  verbal  monition,  the 
next  procefs  is  by  writ  of  aitachmenty  or  pone ;  fo  called 
from  the  words  of  the  writ,  pone  per  vadium  et  fakos 
plegios,  "  put  by  gage  and  fafe  pleuges  A.  B.  the  de- 
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This  is  a  writ  not  iffuing  out  of  chan-  Procers. 
eery,  but  out  of  the  court  of  common-pleas,  being  ^— — 
grounded  on  the  non-appearance  of  the  defendant  at 
the  return  of  the  original  writ ;  and  thereby  the  flierifF 
is  commanded  to  attach  him,  by  taking  gage,  that  is, 
certain  of  his  goods,  which  he  fliall  forfeit  if  he  doth 
not  appear  ;  or  by  making  him  find  pledges  or  fure- 
ties,  which  fliall  be  amerced  in  cafe  of  his  non-appear- 
ance. This  is  alfo  the  firfl:  and  immediate  pi'ocefs, 
wa'thout  any  previous  fummons,  upon  actions  of  trefpafs 
vt  et  armls,  or  for  other  injuries,  which,  though  not  for- 
cible, are  yet  trefpafl'es  againfl  the  peace,  as Y^^mV  and 
con/piracy ;  where  the  violence  of  the  wrong  requires  a 
more  fpeedy  remedy,  and  therefore  the  original  writ 
commands  the  defendant  to  be  at  once  attached,  with- 
out any  precedent  warning. 

If,  after  attachment,  the  defendant  neglefts  to  appear, 
he  not  only  forfeits  this  fecurity,  but  is  moreover  to  be 
farther  compelled  by  wTit  of  dlftrlngas,  or  diftrefs  infi- 
nite :  which  is  a  fubfequent  procefs  ifluing  from  the 
court  of  common-pleas,  commanding  the  fiieriff  to  di- 
ttrain  the  defendant  from  time  to  time,  and  continually 
afterwards,  by  taking  his  goods  and  the  profits  of  his 
lands,  which  are  called  iffues,  and  which  he  forfeits  to 
the  king  if  he  doth  not  appear.  But  the  iffues  may  be 
fold,  if  the  court  flfall  fo  direS,  in  order  to  defray  the 
reafonable  cofts  of  the  plaintiff.  In  like  manner,  by  the 
civil  law,  if  the  defendant  abfconds,  fo  that  the  citatioa 
is  of  no  effeft,  m'lttilur  adverfarius  in  poffejjionem  bonorum  • 
ejus. 

And  here,  by  the  common  as  well  as  the  civil  law, 
the  procefs  ended  in  cafe  of  injuries  without  force  :  the' 
defendant  if  he  had  any  fubftance,  being  gradually  fl;rip- 
ped  of  it  all  by  repeated  diilrefles,  till  he  rendered  obe- 
dience to  the  king's  writ ;  and,  if  he  had  no  fubftance, 
the  law  held  him  incapable  of  making  fatisfadlion,  and 
therefore  looked  upon  all  farther  procefs  as  nugatory. 
And  befides,  upon  feodal  principles,  the  perfon  of  a 
feudatory  was  not  liable  to  be  attached  for  injuries 
merely  civil,  left  thereby  his  lord  (hould  be  deprived  of 
his  perfonal  fervices.    But,  in  cafes  of  injury  accompa- 
nied with  force,  the  law,  to  punifli  the  breach  of  the 
peace  and  prevent  its  difturbance  for  the  future,  provided 
alfo  a  procefs  againft  the  defendant's  perfon,  in  cafe  he 
neglefted  to  appear  upon  the  former  procefs  of  attach- 
ment, or  had  no  fubftance  whereby  to  be  attached;  fub- 
jedling  his  body  to  imprifonment  by  the  wi'it  of  capias 
ad  rejpondendum.    But  this  immunity  of  the  defendant's 
perfon,  in  cafe  of  peaceable  though  fraudulent  injuries, 
producing  great  contempt  of  the  law  in  indigent  w  rong- 
doers,  a  capias  was'  alfo  allowed,  to  arrefl  the  perfon  in 
aftions  of  account,  though  no  breach  of  the  peace  be 
fuggefted,  by  the  ftatutes  of  Marlb ridge,  52  Hen.  Ill, 
c.  23.  and  Weftm.  2.  13  Edw.  I.  c.  11.  in  aftions  of 
debt  and  detinue,  by  ftatute  25  Edw.  III.  c.  17.  and 
in  all  actions  on  the  cafe,  by  ftatute  19  Hen.  VII  c.  9. 
Before  which  laft  ftatute  a  pradlice  had  been  introduced 
of  commencing  the  fuit  by  bringing  an  original  writ  of 
trefpafs  quare  claujum  fregit^  by  breaking  the  plaintift^s 
clofe,  vi  et  armis  ;  which  by  the  old  common  law  fub- 
jefted  the  defendant's  perfon  to  be  arretted  by  writ  of 
capias:  and  then  afterwards,  by  connivance  of  tlie  court, 
the  plaintiff  might  proceed  to  profecute  for  any^  other 
lefs  forcible  injury.    This  pradliee  (through  cuftom  ra- 
ther than  necefllty,  and  for  faving  fome  trouble  and  ex- 
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pence,  in  fuin^  out  a  fpecial  original  adapted  to  the  par- 
ticular injury)  ftill  continues  in  alinoft  all  cafes,  except 
in  aclions  of  debt ;  though  now,  by  virtue  of  the  fta- 
tutes  above  cited  and  others,  a  capias  might  be  had  upon 
almoft  every  fpecies  of  complaint. 

If  therefore  the  defendant,  being  fummoned  ©r  at- 
tached, makes  default,  and  negledls  to  appear  ;  or  if 
the  ftieriff  returns  a  nihil,  or  that  the  defendant  hath 
nothing  vi^hereby  he  may  be  fummoned,  attached,  or 
diftraincd,  the  capias  now  ufually  iflues  :  being  a  writ 
commanding  the  fherifF  to  take  the  body  of  the  defen- 
dant, if  he  may  be  found  in  his  bailiwick  or  county,  and 
him  fafely  to  keep,  fo  that  he  may  have  him  in  court 
on  the  day  of  the  return,  to  anfwer  to  the  plaintiff  of 
a  plea  of  debt,  or  trefpafs,  &c.  as  the  cafe  may  be. 
This  writ,  and  all  others  fubfequent  to  the  original 
writ,  not  iffuing  out  of  chancery,  but  from  the  court 
into  which  the  original  was  returnable,  and  being  ground- 
ed on  what  has  pafied  in  that  court  in  confequence  of 
the  fheriff's  return,  are  called  judicial,  not  original,  writs; 
they  iffue  under  the  private  feal  of  tjjat  court,  and  not 
luider  the  great  feal  of  England  ;  and  are  tejled,  not  in 
the  king's  name,  but  in  that  of  tlie  chief  juftice  only. 
And  tlvefe  fevcral  writs  being  grounded  on  the  fheriff's 
■return,  mnfl  refpcftively  bear  date  the  fame  day  on 
.which  the  writ  immediately  preceding  was  returnable. 

This  is  the  regular  and  orderly  method  of  procefs. 
But  it  is  now  ufual  in  praftlce  to  fue  out  the  capias  in 
the  iirfl  inflance,  upon  a  fuppofed  return  of  the  ftieriff ; 
efpecially  if  it  be  fufpefted  that  the  defendant,  upon 
notice  of  the  aftion,  will  abfcond ;  and  afterwards  a  fic- 
titious original  is  drawn  up,  with  a  proper  return  there- 
upon, in  order  to  give  the  proceedings  a  colour  of  re- 
gularity. When  this  capias  is  delivered  to  the  fheriff, 
he  by  his  nnder-fheriff  grants  a  warrant  to  his  inferior 
officers  or  bailiffs  to  execute  it  on  the  defendant.  And, 
if  the  fheriff  of  Oxfordfhire  (in  which  county  the  injury 
is  fuppofed  to  be  committed  and  the  aftion  is  laid)  can- 
not find  the  defendant  in  his  jurifdiftion,  he  returns 
that  he  is  not  foimd,  von  fji  inventus,  in  his  bailiwick  : 
whereupon  another  writ  iffues,  called  a  tejlatum  capias, 
direfted  to  the  fheriff  of  the  county  where  the  defendant 
is  fuppofed  to  refide,  as  of  Berkfhire,  reciting  the  form- 
er writ,  and  that  it  is  teftiSed,  teftatmn  eji,  that  the  de- 
fendant lurks  or  wanders  in  his  bailiwick,  where  he  is 
commanded  to  take  him,  as  in  the  former  capias.  But 
here  alfo,  when  the  aftion  is  brought  in  one  county 
and  the  defendant  lives  in  another,  it  is  ufual,  for  faving 
trouble,  time,  and  expence,  to  make  out  a  t  /latum  ca- 
pias at  the  firft ;  fuppofing  not  only  an  original,  but  alfo 
a  former  capias,  to  have  been  granted ;  which  in  faft 
never  wag.  And  this  fiftion,  being  beneficial  to  all 
parties,  is  readily  acquiefced  in,  and  is  now  become  the 
fettled  pra£lice  ;  being  one  among  many  infbancts  to  il- 
luftrate  that  maxim  of  law,  that  in  JiSione  juris  conjijlit 
.  a  quit  as. 

But  where  a  defendant  abfconds,  and  the  plaintiff 
would  proceed  to  an  outlawry  agalnft  him,  an  original 
writ  mull  then  be  fued  out  regularly,  and  after  that  a 
capias.  And  if  the  fheriff  cannot  find  the  defendant 
upon  the  firft  writ  of  capias,  and  returns  a  non  eft  inventus, 
there  iffues  out  an  alias  writ,  and  after  that  a  pluries,  to 
.the  fam.e  efFeft  as  the  former :  only  after  thefe  words 
*'  we  command  you,"  this  claufe  is  inferted,  "  as  we  have 
iormerly,"  or,  "  as  we  have  often  commanded  you;" — 
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''ficut  alias,"  or,  «/^«/  ^\mk?,,pr.scep:,nus:'  And  if  a  P 
non  eji  inventus  is  returned  upon  all  of  them,  then  a  writ 
of  exigent  or  exigi  facias  may  be  fued  out,  which  requires 
the  flieriff  to  caufe  the  defendant  to  be  proclaimed,  re- 
quired, or  exafted,  in  five  county-courts  fuccefTively,  to 
render  himfelf ;  and  if  he  does,  then  to  take  him,  as  in 
a  capias  :  but  if  he  does  not  appear,  and  is  returned 
gmnto  exaSius,  he  fhall  then  be  outlawed  by  the  coro- 
ners of  the  county.  Alfo  by  flatute  6  Hen.  VIII.  c.  4. 
and  3 1  Eliz.  c.  3.  whether  the  defendant  dwells  within 
the  fame  or  another  county  than  that  wherein  the  exigent 
is  fued^  out,  a  -writ  of  proclamation  fhall  iffue  out  at  the 
fame  time  with  the  exigent,  commandmg  the  fheriff  of 
the  county,  wherein  the  defendant  dwells,  to  make  three 
proclamations  thereof  in  places  the  mofl  notorious,  and 
mofl  likely  to  come  to  his  knowledge,  a  month  be- 
fore the  outlawry  fhall  take  place.  Such  outlawry  is 
putting  a  man  out  of  the  proteftion  of  the  law,  fo 
that  he  is  incapable  to  bring  an  aftion  for  redi-efs  of  in- 
juries ;  and  it  is  alfo  attended  with  a  forfeiture  of  all 
one's  goods  and  chattels  to  the  king.  And  therefore, 
till  forae  time  after  the  conqueft,  no  man  could  be  out- 
lawed but  for  felony :  but  in  Bradon's  time,  and  fome- 
what  earlier,  procefs  of  outlawry  was  ordained  to  lie  in 
all  adions  for  trefpaffes  vi  et  armis.  And  fince,  by  a 
variety  of  flatutes  (the  fame  which  allow  the  writ  of 
capias  before- mentioned)  procefs  of  outlawry  doth  lie  in 
divers  adlions  that  are  merely  civil ;  providing  they  be 
commenced  by  original  and  not  by  bill.  If  after  out- 
lawry the  defendant  appears  publicly,  he  may  be  arrefl- 
ed  by  a  writ  of  capias  utlagatum^  and  committed  till  the 
outlawry  be  reverfed.  Which  reverfal  may  be  had  by 
the  defendant's  appearing  perfonally  in  court  (and  ia 
the  king's  bench  without  any  perfonal  appearance,  fo 
that  he  appears  by  attorney,  according  to  ftatate  4  &  5 
W.  &  M..  c.  18.)  and  any  plaufible  caufe,  however 
flight,  win  in  general  be  fufficieat  to  reverfe  it,  it  being 
confidered  only  as  a  procefs  to  compel  an  appearance. 
But  then  the  defendant  mull  pay  full  cofls,  and  put  the 
plaintiff  in  the  fame  condition  as  if  he  had  appeared  be- 
fore the  writ  of  exigi  facias  was  awarded. 

Such  is  the  firll  procefs  in  the  court  of  common  pleas. 
In  the  king's  bdnch  they  may  alfo  (and  frequently  do) 
proceed  in  certain  caufesy  particularly  in  adlions  of  ejeft- 
ment  and  trefpafs,  by  original  writ,  with  atticbment  and 
capias  thereon  ;  returnable,  not  at  Weflminfler,  where 
the  common  pleas  are  now  l^xcd  in  confequence  of  mag- 
na charta,  but  ubicun que  fieri mus  in  AngliT-,  whe.cfoever 
the  king  fhall  then  be  in  England ;  the  king's  bench 
being  removeable  into  any  part  of  England  at  the  plea- 
fure  and  difcretion  of  the  crown.  But  the  more  ufual 
method  of  proceeding  therein  is  without  any  original, 
but  by  a  peciiliar  fpecies  of  procefs  intitled  a  bill  of 
MiJdlefex  i  and  therefore  fo  intitled,  becaufe  the  court 
now  fits  in  that  county  ;  for  if  it  fat  in  Kent,  it  would 
then  be  a  bill  of  Kent.  For  though,  as  the  jullices  of 
this  court  have,  by  its  fundam.ental  conflitution,  power 
to  determine  all  offences  and  trefpaffes,  by  the  common 
law  and  cuflom  of  the  realm,  it  needed  no  original 
writ  from  the  crown  to  give  it  cognizance  of  any  mif- 
demefiior  in  the  county  wherein  it  refides ;  yet  as,  by 
this  court's  coming  into  any  county,  it  immediately  fu- 
perfeded  the  ordinary  adminiilration  of  juftice  by  the 
general  commiffions  of  eyre  and  of  oyer  and  terminer,  a 
procefs  of  its  own  became  neccfiaiy,  within  the  county 
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it  fat,  to  bring  in  fuch  perfons  as  trere  accufed  of  com- 
mitting any  forcible  injury.  The  bill  of  Middkfex 
(which  was  fornrverly  always  founded  on  a  plaint  of 
trefpafs  qua'-e  claufum  fregit,  entered  on  the  records  of 
the  court)  is  a  kind  of  capi.isy  dire&ed  to  the  fheriff  of 
that  county,  ar.d  commanding  him  to  take  the  defendant, 
and  have  him  before  our  lord  the  king  at  Weftminfter  on 
a  day  prefixed,  to  anfwer  to  the  jjlaintifF  of  a  plea  of 
trefpafs.  For  this  accufation  of  trefpafs  it  is  that  gives 
the  court  of  king's  bench  junfdiftion  in  other  civil  caufes, 
fince,  when  once  the  defendant  is  taken  into  cuilody  of 
the  marfhal,  or  prlfon-keeper  of  this  court,  for  the  fuppo- 
fed  trefpafs,  he,  being  then  a  prifoner  of  this  court,  may 
here  be  profecuted  for  any  other  fpecies  of  injury.  Yet, 
in  order  to  found  this  jurifdicStion,  it  is  not  neceflary  that 
the  defendant  be  aftually  the  marflral's  prifoner ;  for, 
as  foon  as  he  appears,  or  puts  in  bail,  to  the  procefs, 
he  is  deemed  by  fo  doing  to  be  in  fuch  cuflody  of  the 
marfiial  as  will  give  the  court  a  jurifdiftion  to  proceed. 
And,  upon  thefe  accounts,  in  the  bill  or  procefs,  a 
complaint  of  trefpafs  is  always  fuggefted,  whatever  elfe 
may  be  the  real  caufe  of  aftion.  This  bill  of  Middle- 
fex  mull  be  ferved  on  the  defendant  by  the  fheriff,  if 
he  finds  him  in  that  county :  but  if  he  returns,  non  eft 
tnmentrjs,  then  there  iffues  out  a  writ  of  Iniitat,  to  the 
flicriff  of  another  county,  as  Berks  ;  which  is  fimilar 
to  the  tejlatum  capias  in  the  common  pleas,  and  recites 
the  bill  of  Middlefex  and  the  proceedings  thereon,  and 
that  it  is  teftiiied  that  the  defendant  latitat  et  difcurrity 
lurks  and  wanders  about  in  Berks  ;  and  tlierefore  com- 
mands the  flieriff  to  take  him,  and  have  his  body  in 
court  on  the  day  of  the  return.  But  as  in  the  common 
pleas  the  tejlatum  capias  may  be  fued  out  upon  only  a 
fuppofed,  and  not  an  aftual  preceding,  capias  ;  fo  in 
the  king's  bench  a  latitat  is  ufually  fued  out  upon 
only  a  fuppofed,  and  not  an  aftual,  bill  of  Middlefex. 
So  that,  in  faft,  a  latitat  may  be  called  the  firft  procefs 
in  the  court  of  king's  bench,  as  the  tejlatum  capias  is  in 
the  common  pleas.  Yet,  as  in  the  common  pleas,  if  the 
defendant  lives  in  the  county  wherein  the  aftion  is  laid, 
a  common  capias  fufiices  ;  fo  in  the  king's  bench  like- 
wife,  if  he  lives  in  Middlefex,  the  procefs  mull  ttill  be 
by  bill  of  Middlefex  only. 

In  the  exchequer  the  firft  procefs  is  by  writ  of  quo 
minui,  in  order  to  give  the  court  a  jurifdiftion  over 
pleas  between  party  and  party.  In  which  writ  the 
plaintiff  is  alleged  to  be  the  king's  farmer  or  debtor, 
and  that  the  defendant  hath  done  him  the  injury  com- 
plained of,  quo  minus  fujiciens  exJUt^  by  which  he  is  the 
lefs  able  to  pay  the  king  his  rent  or  debt.  And  upon 
this  the  defendant  may  be  arrelled  as  upon  a  capias  from 
the  common  pleas. 

Thus  differently  do  the  three  courts  fet  out  at  firft, 
in  the  commencement  of  a  fuit,  in  order  to  intitle  the 
two  courts  of  king's  bench  and  exchequer  to  hold  plea 
in  fubjefts  caufes,  which  by  the  original  conftitution  of 
Weftmlnftcr-hall  they  were  not  empowered  to  do.  Af- 
terwards, when  the  caufe  is  once  drawn  into  the  refpec- 
tive  courts,  the  method  of  purfuing  it  is  pretty  much 
the  fame  in  all  of  them. 

If  the  llieriff  had  found  the  defendant  upon  any  of 
the  former  writs,  the  capias  latitat,  &c.  he  was  an- 
ciently obliged  to  take  him  into  cuftody,  in  order  to 
produce  him- in  court  upon  the  return,  however  fmall 
and  minute  the  caufe  of  adion  might  be.    For,  not 
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having  obeyed  the  original  fummons,  he  had  fhowTi  a  Procefs. 
contempt  of  the  court,  and  was  no  longer  to  be  trufted  — — Nr~" 
at  large.  But  when  the  fummons  fell  into  difufe,  and 
the  capias  became  in  fa6l  the  fiiit  procefs,  it  was 
thought  hard  to  imprifon  a  man  for  a  contempt  which 
was  only  fuppofed  :  and  therefore,  in  common  cafes,  by 
the  gradual  indulgence  of  the  courts  (at  length  autho- 
rifed  by  Itatute  12  Geo.  I.  c  29.  which  was  amended 
by  llatute  5  Geo.  II.  c.  27.  and  made  perpetual  by  fta- 
tute  21  Geo.  II.  c.  3.)  the  fheriff  or  his  ofiicer  can 
now  only  perfonally  ferve  the  defendant  with  the  copy 
of  the  writ  or  procefs,  and  with  notice  in  writing  to 
appear  by  his  attorney  in  court  to  defend  this  aftlon ; 
which  in  effedl  reduces  it  to  a  mere  fummons.  And 
if  the  defendant  thinks  proper  to  appear  upon  this  no- 
tice, iu"s  appearance  is  recorded,  and  he  puts  in  furc- 
ties  for  his  future  attendance  and  obedience;  which  fure- 
ties  are  called  common  bail,  being  the  fame  two  imagi- 
nary perfons  that  were  pledges  for  the  plaintiff's  pro-, 
fecution,  John  Doe  and  Richard  Roe.  Or,,  if  the  de- 
fendant does  not  appear  upon  the  return  of  the  writ, 
or  within  four  (or  in  fome  cafes  eight)  days  after,  the 
plaintiff  may  enter  an  appearance  for  him,  as  if  he  had 
really  appeared  ;  and  may  file  common  bail  in  the  de- 
fendant's name,  and  proceed  thereupon  as  if  the  defen-  - 
dant  had  done  it  himfelf. 

But  if  the  plaintiff  will  make  affidavit,  or  afiert  up-' 
on  oath,  that  the  caufe  of  action  amounts  to  ten  pounds 
©r  upwards,  then  ia  order  to  arreft  the  defendant,  and 
make  him  put  in  fubftantial  furetios  for  his  appearance, , 
called  fpecial  bail,  it  is  required  by  llatute  1 3  Car.  II. 
flat.  2.  c.  2.  that  the  true  caufe  of  aftion  lliould  be  ex- 
preffed  in  the  body  of  the  writ  or  procefs  :  elfe  no  fe- 
curity  can  be  taken  in  a  greater  fum  than  L.  40.  This 
ftatute  (without  any  fuch  intention  in  the  makers)  had 
like  to  have  oulled  the  king's  bench  of  all  its  jurifdic- 
tion  over  civil  injuries  without  force  :  for,  as  the  bill 
of  Middlefex  was  framed  only  for  aftions  of  trefpafs, 
a  defendant  could  not  be  airelled  and  held  to  bail  there- 
upon for  breaches  of  civil  contrails.  But  to  remedy 
this  inconvenience,  the  officers  of  the  king's  bench  de- 
vifed  a  method  of  adding  what  is  called  a  claufe  of  ac 
etiam  to  the  ufual  complaint  of  trefpafs  ;  the  bill  of 
Middlefex  comm.anding  the  defendant  to  be  brought 
in  to  anfwer  the  plaintiff  of  a  plea  of  trefpafs,  and  aljo  ' 
to  a  bill  of  debt  :  the  complaint  of  trefpafs  giving  cog- 
nizance to  the  court,  and  that  of  debt  authorifing  the 
arreft.  In  imitation  of  which,  lord  chief  juftice  North, 
a  few  years  afterwards,  in  order  to  fave  the  fuitors  of 
his  court  the  trouble  and  expence  of  fuing  out  fpecial 
originals,  direded,  that  in  the  common  pleas,  befides 
the  ufual  complaint  of  breaking  the  plaintiff's  clofe,  a 
claufe  of  ac  etiam  might  be  alfo  added  to  the  writ  of 
capias,  containing  the  true  caufe  of  aftion  ;  as,  '*  that 
the  faid  Charles  the  defendant  may  anfwer  to  the  plain- 
tiff of  a  plea  of  trefpafs  in  breaking  his  clofe :  and  alfo, 
ac  etiam  may  anfwer  him,  according  to  the  cuftom  of 
the  court,  in  a  certain  plea  of  trefpafs  upon  the  cafe, 
upon  promifes,  to  the  value  of-L.  20,  &.c."  The 
fum  fworn  to  by  the  plaintiff  is  marked  upon  the  back 
of  the  writ ;  and  the  fheriff,  or  his  officer  the  bailiff, 
is  then  obh'ged  attually  to  arreft  or  take  into  cuftody 
the  body  of  the  defendant,  and,  having  fo  done,  to  return 
the' writ  with  aff/>j  corpus  iudorfed  thereon.  SccArrest. 

When  the  defendant  is  regularly  arretted,  he  muft 
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dtliei-  go  to  prifon,  for  fafe  cuftudy ;  or  p\it  in  fpecml 
'  hail  to  the  flierifF.  For,  the  intent  of  the  arreft  being 
only  to  compel  an  appearance  in  court  at  the  return  of 
the  writ,  that  purpofe  is  equally  anfwered,  vvhetlier  the  ' 
fherifF  detains  his  perfon,  or  takes  fufficient  fecurity  for 
his  appearance,  called  hall  (from  the  French  word  bail- 
ler,  "  to  dehver),"  becaufe  the  defendant  is  bailed,  or 
delivered,  to  his  fureties,  upon  their  giving  fecurity 
for  ^  his  appearance  ;  and  is  fuppofed  to  continue  in 
their  friendly  cuftody  inftead  of  going  to  -gaol. '  See 
Bail.  The  method  of  putting  in  bail  to  the  fheriff 
is  by  entering  into  a  bond  or  obligation,  with  one  or 
more  fureties,  (not  fiftitious  perfons,  as  in  the  former 
cafe  of  common  bail,  but  real,  fubftantial,  refponfible 
bondfmen),  to  infure  the  defendant's  appearance  at  the 
return  of  the  writ ;  which  obligation  is  called  the  bail- 
bond  The  fl-ieriff,  if  he  pleafes,  may  let  the  defendant 
go  without  any  fureties  ;  but  that  is  at  his  own  peril  : 
for,  after  once  taking  him,  the  fiieriff  is  bound  to  keep 
him  fafely,  fo  as  to  be  forthcoming  in  court  ;  other- 
wife  an  aftion  lies  againft  him  for  an  efcape.  But,  on 
the  other  hand,  he  is  obliged,  by  ftatute  23  Hen.  VI. 
c.  10.  to  take  (if  it  be  tendered)  a  fufficient  bail-bond  ; 
and,  by  ftatute  1 2  Geo.  I.  c.  29.  the  flierifF  fliall  take 
bail  for  no  other  fum  than  fuch  as  is  fworn  to  by  the 
plaintiff,  and  indorfed  on  the  back  of  the  writ. 

Upon  the  return  of  the  writ,  or  within  four  days  af- 
ter, the  defendant  muft  appear  according  to  the  exi- 
gency of  the  writ.  This  appearance  is  effected  by  put- 
ting in  and  juftifying  bail  to  the  aBion  ;  which  is  com- 
monly called  putting  in  bail  above.  If  this  be  not  done, 
and  the  bail  that  were  taken  by  the  fherifF  beloiv  are 
refponfible  perfons,  the  plaintiff  may  take  an  affignment 
from  the  fherifF  of  the  bail-bond  (under  the  ftatute 
4  &  5  Ann.  c.  16.)  and  bring  an  aftion  thereupon 
againft  the  fheriff's  bail.  But  if  the  bail  fo  accepted 
by  the  fheriff  be  infolvent  perfons,  the  plaintiff  may 
proceed  againft  the  fherifF  himfelf,  by  caUing  upon 
him,  firft  to  return  the  writ  (if  not  already  done), 
and  afterwards  to  bring  in  the  body  of  the  defendant. 
And  if  the  fherifF  does  not  then  caufe  fufficient  bail 
to  be  put  in  above^  he  will  himfelf  be  refponfible  to  the 
plaintiff". 

The  bail  above,  or  bail  to  the  action,  muft  be  put  in 
either  in  open  court,  or  before  one  of  the  judges  there- 
of; or  elfe,  in  the  country,  before  a  commifTioner  ap- 
pointed for  that  purpofe  by  virtue  of  the  ftatute  4  W. 
&  M.  c.  4  which  muft  be  tranfmitted  to  the  court. 
Thefe  bail,  who  muft  at  leaft  be  two  in  number,  muft 
enter  into  a  recognizance  in  court,  or  before  the  judge 
or  commifFioner,  whereby  they  do  jointly  and  feverally 
undertake,  that  if  the  defendant  be  condemned  in  the 
aftion,  he  flrall  pay  the  cofts  and  condemnation,  or  ren- 
der himfelf  a  prifoner,  or  that  they  will  pay  it  for 
him :  which  recognizance  is  tranfmitted  to  the  court 
in  a  flip  of  parchment,  intitled  a  bail-piece.  And,  if 
required,  the  bail  muft  jujlify  themfelves  in  court,  or 
before  the  commiflioner  in  the  country,  by  fwearing 
themfelves  houfekeepers,  and  each  of  them  to  be  worth 
double  the  fum  for  which  they  are  bail,  after  payment 
qi  all  their  debts.  This  anfwers  in  fome  meafure  to  the 
Jiipulatio  or  fatifdatio  of  the  Roman  laws,  which  is  mu- 
tually given  by  each  litigant  party  to  the  other  :  by  the 
plaintiff  that  he  will  profecute  his  fuit,  and  pay  the 
«ofts  if  he  lafes  his  caufe  j  in  like  manner  as  our  law 
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ftill  •  quires  nominal  pledges  of  prufecutlon  from  the 
plaintiff :  by  the  defendant,  that  he  fliall  continue  in 
court,  and  abide  the  fentence  of  the  judge,  much  like 
our  fpecial  bail ;  but  with  this  difference,  that  the  Jidt- 
jvjfores  were  there  abfolutely  hownd  J udica turn  folvere,  to 
fee  the  cofts  and  condemnation  paid  at  all  events  : 
whereas  our  fpecial  bail  luay  be  difcharged,  by  furrcn- 
dering  the  defendant  into  cuftody  within  the  titne  al- 
lowed by  law  ;  for  which  purpofe  they  are  at  all  times 
intitled  to  a  warrant  to  apprehend  him. 

Special  bail  is  required  (as  of  courfe)  only  upon  ac- 
tions of  debt,  or  aftions  on  the  cafe  in  trover,  or  for 
money  due,  where  the  plaintiff"  can  fwear  that  the 
caufe  of  aftion  amounts  to  ten  pounds  :  but  in  aftlons 
where  the  damages  are  precarious,  being  to  be  afl'effed 
ad  libitum  by  a  juiy,  as  in  a6lions  for  words,  eject- 
ment, or  trefpafs,  it  is  very  feldom  poffible  for  a  plain- 
tiff to  fwear  to  the  amount  of  liis  caufe  of  action  ;  and 
therefore  no  fpecial  bail  is  taken  thereon,  imlefs  by  a 
judge's  order,  or  the  particular  direftions  of  the  court, 
in  fome  peculiar  fpecles  of  injuries,  as  in  cafes  of  may- 
hem or  atrocious  battery  ;  or  upon  fuch  fpecial  circum- 
ftances  as  make  it  abfolutely  neceffary  that  the  defen- 
dant fhould  be  kept  within  the  reach  of  juftice.  Alfo 
in  aftions  againft  heirs,  executors,  and  adminiftrators, 
for  debts  of  the  deceafed,  fpecial  bail  is  not  demandable; 
for  the  aftlon  is  not  fo  properly  againft  them  in  perfon, 
as  againft  the  effefts  of  the  deceafed  in  their  poffefTion. 
But  fpecial  bail  is  required  even  of  them,  in  attions  for 
a  devaflavit,  or  wafting  the  goods  of  the  deceafed  ;  that 
wrong  being  of  their-  own  committing. 

Thus  much  for  procefs ;  which  is  only  meant  to 
bring  the  defendant  into  court,  in  order  to  conteft  the 
fuit,  and  abide  the  determination  of  the  law.  When 
he  appears  either  in  perfon  as  a  pnfoner,  or  out  upon 
bail,  then  follow  the  pleadings  between  the  parties.  See 
Pleadings. 

Process  upon  an  IndiBment.  See  Prosecution. 
The  proper  procefs  on  an  indiftment  for  any  petty 
mlfdemefnor,  or  on  a  penal  ftatute,  is  a  writ  of  venire 
facias,  which  is  in  the  nature  of ^a  fummons  to  caufe 
the  party  to  appear.  And  if  by  the  return  to  fuch 
venire  it  appears  that  the  party  hath  lands  in  the  coun- 
ty whereby  he  may  be  diftrained,  then  a  dijlrefs  iiifinite 
fliall  be  iffued  from  time  to  time  till  he  appears.  But 
if  the  fheriff  returns,  that  he  hath  no  lands  in  his  baili- 
wick, then  (upon  his  non-appearance)  a  writ  of  capias 
fhall  iffue,  which  commands  the  fheriff  to  take  his  body, 
and  have  him  at  the  next  aflifes ;  and  if  he  cannot  be 
taken  upon  the  firft  capias,  a  fecond  and  a  third  fhall 
iffue,  called  an  alias,  and  z.  pluries  capias.  But,  on  in- 
diftments  for  ti-eafon  or  felony,  a  capias  is  the  firft  pro- 
cefs :  4nd,  for  treafon  or  homicide,  only  one  fliall  be  al- 
lowed to  iflue,  or  two  in  the  cafe  of  other  felonies,  by 
ftatute  25  Edw.  III.  c.  14.  though  the  ufage  is  to  iffue 
only  one  in  any  felony ;  the  provlfions  of  this  ftatute 
being  in  moft  cafes  found  imprailicable.  And  fo,  in 
the  cafe  of  mifdemefnors,  it  is  now  the  ufual  practice 
for  any  judge  of  the  court  of  king's  bench,  upon  certi- 
ficate of  an  indiftment  found,  to  award  a  writ  of  capias 
immediately,  in  order  to  bring  in  the  defendant.  But 
if  he  abfconds,  and  it  is  thought  proper  to  purfue  him 
to  an  outlawry,  then  a  greater  exaftnefs  is  neceffary. 
For,  in  fuch  cafe,  after  the  fev'eral  writs  have  iffned  in 
a  regular  number,  according  to  the  nature  of  the  re- 
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fpe£\:Ive  crimes,  without  any  efFe£l,  the  offender  fhall  be 
put  in  the  exigent  in  order  to  his  outlawry  :  that  is,  he 
(hall  be  exafted,  proclaimed,  or  required,  to  furrender,  at 
five  county-courts ;  and  if  he  be  returned  quinto  exadus, 
and  does  not  appear  at  the  fifth  exaftion  or  requlfition, 
then  he  is  adjudged  to  be  outlaived,  or  put  out  of  the 
proteftion  of  the  law  ;  fo  that  he  is  incapable  of  taking 
the  benefit  of  it  in  any  refpedl,  either  by  bringing  ac- 
tions or  otherwife. 

The  punilhment,  for  outlawries  upon  indlAments 
for  mifdemefnors,  is  the  fame  as  for  outlawries  upon 
civil  aftions  ;  viz.  forfeiture  of  goods  and  chattels. 
But  an  outlawry  in  treafon  or  felony  amounts  to  a 
conviftion  and  attainder  of  the  offence  charged  in  the 
indldlment,  as  much  as  if  the  offender  had  been  found 
guilty  by  his  country.  His  life  is,  however,  flill  un- 
der the  proteftion  of  the  law,  as  hath  elfewhere  been 
obferved  ;  (fee  Homicide)  :  that  though  anciently  an 
outlawed  felon  was  fald  to  have  caput  lup'inum,  and 
might  be  knocked  on  the  head  like  a  wolf,  by  any  one 
that  fhould  meet  him  ;  becaufe,  having  renounced  all 
law,  he  was  t©  be  dealt  with  as  in  a  ftate  of  nature, 
when  every  one  that  fhould  find  him  might  flay  him  : 
yet  now,  to  avoid  fuch  inhumanity,  it  is  holden  that 
no  man  is  intitled  to  kill  him  wantonly  or  wilfully ; 
but  in  fo  doing  is  guilty  of  murder,  unlefs  it  happens 
in  the  endeavour  to  apprehend  him.  For  any  perfon 
may  arrefl  an  outlaw  on  a  criminal  profecutlon,  either 
of  his  own  head,  or  by  writ  or  warrant  of  capias  ut- 
Ingatuniy  in  order  to  bring  him  to  execution.  But 
fuch  outlawry  may  be  frequently  reverfed  by  writ  of 
error,  the  proceedings  therein  being  (as  it  is  fit  they 
fhould  be)  exceedingly  nice  and  circumftantial ;  and  if 
any  fingle  minute  point  be  omitted  or  mifcondudled, 
the  whole  outlawry  is  illegal,  and  may  be  reverfed  : 
upon  which  reverfal  the  party  accufed  is  admitted  to 
plead  to,  and  defend  himfclf  agalnft,  the  indlftment. 

Thus  much  for  procefs  to  ,  bring  in  the  offender  af- 
ter indictment  found ;  during  which  flage  of  the  pro- 
fecution  it  is  that  writs  of  certiorat  i  facias  are  ufually 
had,  though  they  may  be  had  at  any  time  before  trial, 
to  certify  and  remove  the  indlftment,  with  all  the  pro- 
ceedings thereon,  from  any  inferior  court  of  criminal 
jurifdlAion  into  the  court  of  king's  bench ;  which  is 
the  fovereign  ordinary  court  of  juftice  in  caufes  crimi- 
nal. And  this  is  frequently  done  for  one  of  thefe  four 
purpofes  ;  either,  i.  To  confider  and  determine  the 
validity  of  appeals  or  indi(9:ments  and  the  proceedings 
thereon  ;  and  to  quafh  or  confirm  them  as  there  is 
caufe ;  or,  2.  Where  it  is  furmifed  that  a  partial  or 
infufficlent  trial  will  probably  be  had  in  the  court  be- 
low, the  indlAment  is  removed,  in  order  to  have  the 
prifoner  or  defendant  tried  at  the  bar  of  the  court  of 
king's  bench,  or  before  the  jufllces  of  nift pnus  :  or, 
3.  It  is  fo  removed,  in  order  to  plead  the  king's  pardon 
there  :  or,  4.  To  iffue  procefs  of  outlawry  agalnft  the 
offender,  in  ithofe  counties  or  places  where  the  procefs 
of  the  Inferior  judges  will  not  reach  him.  Such  writ 
of  certiorari.,  when  iffued  and  delivered  to  the  inferior 
court  for  removing  any  record  or  other  proceeding,  as 
-nvcU  upon  indiftment  as  otherwife,  fuperfedes  the  jurlf- 
diftion  of  fuch  inferior  court,  and  makes  all  fubfequent 
proceedings  therein  entirely  erroneous  and  illegal ;  un- 
lefs the  court  of  king's  bench  remands  the  record  to 
the  court  below,  to  be  there  tried  and  determined.  A 
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certiorari  may  be  granted  at  the  inftance  of  either  P''o'--eft 
the  profecutor  or  the  defendant :  the  former  as  a  mat-  [jpg^-jil^a 
ter  of  right,  the  latter  as  a  matter  of  difcretion  ;  and  ti^n. 
therefore  It  is  feldom  granted  to  remove  indiftments  — — v  ••""•^ 
from  the  juftlces  of  gaol-delivery,  or  after  iffue  joined, 
or  confeflion  of  the  faft  in  any  of  the  courts  below. 

At  this  ftage  of  profecutlon  alfo  it  is,  that  inditl- 
ments  found  by  the  grand  jury  agalnft  a  peer,  muft,  in 
confequence  of  a  writ  of  certiorari,  be  certified  and 
tranfmltted  Into  the  court  of  parliament,  or  into  that 
of  the  lord  high  fteward  of  Great  Britain  ;  and  that, 
in  places  of  exchifive  jurlfdiftlon,  as  the  two  univerfi- 
ties,  indiftments  muft  be  delivered  (upon  challenge  and 
claim  of  cognltance)  to  the  courts  therein  ettabllfhcd 
by  charter,  and  confirmed  by  aft  of  parliament,  to  be 
there  refpeftlvely  tried  and  determined.    See  Plea. 

Process,  in  chemlftry,  the  whole  com-fe  of  an  ex- 
periment or  feries  of  operations,  tending  to  produce 
fomething  new. 

Process,  in  anatomy,  denotes  any  protuberance  or 
eminence  in  a  bone. 

PROCESSION,  a  ceremony  in  the  Romlfli  church, 
confifting  of  a  formal  march  of  the  clergy  and  people, 
putting  up  prayers,  &c.  and  In  this  manner  vlfiting 
fome  church,  &c.  They  have  alfo  proceffions  of  the 
hoft  or  facrament,  &c.    See  Host. 

PROCHEIN  AMY,  in  law,  the  perfon  next  akin 
to  a  child  in  non-age,  and  who,  in  that  refpeft,  Is  al- 
lowed to  aft  for  him,  artd  be  his  guardian,  &c.  if 
hold  land  in  foccage. 

To  fue,  an  Infant  is  not  allowed  to  make  an  attor- 
ney ;  but  the  court  will  admit  his  next  friend  as  plain- 
tiff, or  his  guardian  as  defendant 

PROCKIA,  in  botany:  A  genus  of  the  monogynia 
order,  belonging  to  the  polyandria  clafs  of  plants;  and  in 
the  natural  method  ranking  with  thofe  of  which  the 
order  is  doubtful.  The  calyx  is  triphyllous,  befides 
two  leafets  at  the  bafe.  There  is  no  corolla ;  the  berry 
is  quinqueangular,  and  polyfpermous. 

PROCLAMATION,  a  public  notice  given  of  any 
thing  of  which  the  king  thinks  proper  to  advertife  his 
fubjefts. 

Proclamations  are  a  branch  of  the  king's  preroga- 
tive *  ;  and  have  then  a  binding  force,  when  (as  Sir  * 
Edward  Coke  obferves)  they  are  grounded  upon  and*""-^""*'" 
enforce  the  laws  of  the  realm.  For,  though  the  ma- 
king  of  laws  is  entirely  the  work  of  a  diftinft  part,  the 
leglflatlve  branch  of  the  fovereign  power,  yet  the  man- 
ner, time,  and  circumftances  of  putting  thofe  laws  in 
execution,  muft  frequently  be  left  to  the  difcretion  of 
the  executive  maglftrate.  And  therefore  his  conftitu- 
tions  or  edifts,  concerning  thofe  points  which  we  call 
proclamations t  are  binding  upon  the  fubjeft,  where  they 
do  not  either  contradlft  the  old  laws,  or  tend  to  efta- 
bUfh  new  ones  ;  but  only  enforce  the  execution  of  fuch 
laws  as  are  already  in  being,  in  fuch  manner  as  the 
king  fhall  judge  neceffary.  Thus  the  eftablifhed  law 
is,  that  the  king  may  prohibit  any  of  his  fubjefts  from 
leaving  the  realm :  a  proclamation  therefore  forbidding 
this  in  general  for  three  weeks,  by  laying  an  embargo 
upon  all  fhlpping  in  time  of  war,  will  be  equally  bind- 
ing as  an  aft  of  parliament,  becaufe  founded  upon  a  prior 
law.  But  a  proclamation  to  lay  ari  embargo  In  time 
of  peace  upon  all  vefTels  laden  with  wheat,  (though  in 
the  time  of  a  public  fcarclty),  being  contrary  to  law, 
3  Y  and 
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Prccluj  and  particularly  to  ftatute  22  Car.  II.  c.  i^.  the  a<l- 
vifers  of  fuch  a  proclamation,  and  all  perfons  afling 
'under  it,  found  it  necefl'ary  to  be  indemnified  by  a  fpe- 
cial  aft  of  parliament,  7  Geo.  III.  c.  7.  A  proclama- 
tion for  difarming  Papiits  is  alfo  binding,  being  only 
in  execution  of  \vhat  the  legiflature  has  firft  ordained : 
but  a  pioclamation  for  allowing  aims  to  Papilts,  or  for 
difarming  any  Proteftant  fubje&s,  will  not  bind  ;  be- 
caufe  the  firft  would  be  to  alTume  a  difpenfing  power, 
the  latter  a  leglflative  one ;  to  the  vefi:ing  of  either  of 
which  in  any  fingle  perfon  the  laws  of  England  are  ab- 
folutely  ftrangers.  Indeed,  by  the  ftatute  31  Hen.  VIII. 
c.  8.  it  was  enafted,  tliat  the  king's  proclamations 
fliould  have  the  force  of  ails  of  parliament :  a  ftatute, 
which  was  calculated  to  introduce  the  moft  defpotic  ty- 
ranny ;  and  which  muft  have  proved  fatal  to  the  hber- 
ties  of  this  kingdom,  had  it  not  been  luckily  repeal- 
ed in  the  minority  of  his  fucceftbr,  about  five  years 
after.  By  a  late  aft  of  parliament  the  king  is  empow- 
ered to  raife  regiments  of  Roman  Catholics,  toferve  in 
the  piefent  war. 

PROCLUS,  furnamed  Diadocus,  a  Greek  philo- 
fopher  and  mathematician,  was  born  in  Lycia,  and  lived 
about  the  year  500.  He  was  the  difciple  of  Syrianus, 
and  had  a  great  ftiare  in  the  friendlhip  of  the  emperor 
Anaftafi.us.  It  is  faid,  that  when  Vitalian  laid  fiege 
to-  Conftantinople,  Proclus  burnt  his  {hips  with  large 
brazen  fpeculums.  This  philofopher  was  a  Pagan,  and 
wrote  againft  the  Chriftian  religion.  There  are  ftill  ex- 
tant his  Commentaries  on  fome  of  Plato's  books,  and 
other  of  his  works  written  in  Greek. 

PROCONSUL,  a  Roman  magiftrate,  font  to  go- 
vern a  province  with  confular  authority. 

The  proconfuls  were  appointed  out  of  the  body  of 
the  fenate  ;  and  ufually  as  the  year  of  any  one's  confu- 
late  expired,  he  was  fent  proconful  into  fome  province. 

The  proconfuls  decided  cafes  of  equity  and  juftice, 
cither  privately  in  their  pretorium  or  palace,  where  they 
received  petitions,  heard  complaints,  granted  writs  un- 
der their  feal,  and  the  like;  or  elfe  publicly,  in  the  com- 
mon hall,  with  the  ufual  formalities  obferved  in  the 
court  of  judicature  at  Rome.  They  had  befides,  by 
virtue  of  their  edicils,  tlie  power  af  ordering  all  things 
relating  to  the  tribunes,  taxes,  contributions,  aixl  pro- 
viiions  of  corn  and  money,  &c.  Their  office  lafted 
only  a  year.    See  Consul. 

PRCCOPIUS,  a  famous  Greek  hiftorian,  born  in 
Caefaria,  acquired  great  reputation  by  his  werks  in  the 
reign  of  Juflinian,  and  was  fecretary  to  Belifarius  du- 
ring all  the  wars  carried  on  by  tluit  general  in  Perfia, 
Africa,  and  Italy.  He  at  length  became  fenator,  ob- 
tained the  title  of  ilJuJirious,  and  was  made  pretor  of 
Conftantinople. 

PROCREATION,  the  begetting  and  bringing 
iorth  young.    See  Generation  and  S-emen. 

PROCTOR,  a  perfon  commifiioned  to  manage  an- 
other perfon's  caufe  in  any  court  of  the  civil  or  eccle- 
fiaftical  law. 

Proctor,  in  the  Eaglifti  univerfities.  See  Univer- 
sity. 

PROCURATION,  an  ad  or  inftrument  by  which 
a  perfon  is  empowered  to  treat,  tranfaft,  receive,  &:c. 
in  another  perfon's  name, 

PROCURATOR.    See  Proctor. 
PRODIGALITY,  means  extravagance,  profufion, 
"Waftcj  or  exceffive  liberality,  and  is  the  oppofite  ex- 


treme to  the  vice  of  parfimony.    By  the  Roman  law,  P'^o* 
if  a  man  by  notortous  prodigality  was  in  danger  ofp 
wafting  his  eftate,  he  was  looked  upon  as  non  compo.i,  ' 
and  committed  to  the  care  of  curators,  or  tutors,  by 
the  praetor.    And  by  the  laws  of  Solon,  fuch  pro- 
digals wei-e  branded  with  perpetual  infamy. 

PRODUCT,  in  arithmetic  and  georoetiy,  the  fac- 
tujTi  of  two  or  mere  numbers,  or  lines,  &c.  into  one 
another  :  thus  5X4=20  the  produfl  required. 

PROEDRI,  among  the  Athenians,  were  magiftrates, 
who  had  the  firft  feats  at  the  public  aflemblies,  and 
whole  office  it  was  to  propofe  at  each  afl'embly  tlite 
things  to  be  deliberated  upon  and  determined.  Their 
office  always  ended  with  the  meeting.  Their  number 
was  nine,  fo  long  as  the  tribes  were  ten  in  number. 

PROFANATION,  the  a6ling  difrtfpeclfully  to  fa- 
cred  things. 

PROFANE,  a  term  ufed  in  oppofition  to  ho^y;  and 
in  general  is  applied  to  all  perfons  who  have  not  the 
facred  charafter,  and  to  things  which  do  not  belong  to 
the  fervice  of  religion. 

PROFESSION  means  a  calling,  vocation,  or  known 
employment.  In  Knox's  EJfnys,  vol.  ift,  page  234, 
we  find  an  excellent  paper  on  the  choice  of  a  profeffiou, 
which  that  elegant  writer  concludes  thus :  "  All  the 
occupations  of  life  (fays  he)  are  found  to  have  their  ad- 
vantages and  difadvantages  admirably  adapted  to  prefei-ve 
the  juft  equilibrium  of  happinefs.  This  we  may  confi- 
dently affert,  that,  whatever  are  the  inconveniences  of 
any  of  them,  they  are  all  preferable  to  a  life  of  inaftion; 
to  that  wretched  liftleflhefs,  which  is  conftrainedto  pur- 
fue  pleafui-e  as  a  bufiaefs,  and  by  rendering  it  the  obje£l 
of  fevere  and  unvaried  attention, deftroysitsveryeffence." 

Among  the  Romanifts  profcffion  denotes  the  entering  ^ 
into  a  religious  order,  whereby  a  perfon  offers  himfelf 
to  God  by  a  vow  of  inviolably  obferving  obedience, 
chaftity,  and  poverty. 

PROFESSOR,  in  the  univerfities,  a  perfon  who 
teaclies  or  reads  pvblic  ledlures  in  fome  art  or  fcience 
from  a  cliair  for  the  purpofe. 

PROFILE,  ill  architecture,  the  draught  of  a  build- 
ing, fortification,  &c.  wherein  are  exprefled  the  feveral 
heights,  widths,  and  thickneffes,  fuch  as  they  would  ap- 
pear were  the  building  cut  down  perpendicularly  from 
the  roof  to  the  foiuidation.  Whence  the  profile  is  alfo 
called  the  feSlon,  fometimes  orthographical ftUivn,.  and  by 
Vitruvius  alfo  fciagraphy. 

Profile^  fn  this  fenfe,  amownts  to  the  fame  with  eleva- 
tion ;  and  ftands  oppofed  to  a  plan  or  tchnography. 

Profile  is  alfo  ufed  for  the  contoiu*  or  out -line  of  a 
figure,  building,  member  of  ai-chite6ture,  or  the  like  ; 
as  a  bafe,  a  cornice,  &c.  Hence  profiling  is  fometimes 
ufed  for  defigning,  or  defcribing  tlie  member  with  rulcj^. 
compafs,  &c. 

Profile,  iu  fculpture  aaid  painting. — A  head,,  a- 
portrait,  &e.  are  faid  to  be  in  profile,  when  tbey  are  re- 
prefented  fidewife,  or  m  a  fide-view ;  as,  when  in  a  por- 
trait there  is  but  one  fide  of  the  face,  one  eye,  one 
cheek,  &c.  fhown,  and  nothing  of  the  other. — On  al- 
iBoft  aU  nsedals,  the  faces  are  reprefented  in  profile^ 

PROFLUVIUM,  in  medicine,,  denotes  a  flux,  or 
liquid  evacuation  of  any  thing* 

PROGNOSTIC,  among  phyfieian«,fignifies  ajudge- 
ment  concerning  the  event  of  a  difeafe,  as  whedier  it 
fhall  end  in  life  or  death,  be  fliort  or  long,  mild  or  ma- 
lignant; &c,. 

fROGRAMMAi, 


PRO 


PRO 


l-3m«    ?R0 GRAMMA,  anciently  fignifisd  a  letter  fealed 
-with  the  king's  feal, 

Programma  is  alfo  an  univei-fity  term  for  a  billet  or 
advertifenient,  polled  up  or  given  into  the  hand,  by  way 
of  invitation  to  an  oration,  &c.  containing  the  argu- 
ment, or  fo  much  as  is  necelTary  for  underftanding  thereof. 


PROGRESSION,  in  general,  denote*;  a  regular  ad,  {»'  *^re^ 
Vancingjor  going  forward,  in  the  fame  courfe  and  manner. 

Progression,  in  mathematics,  is  either  arithmetical 
or  geometrical.  Continued  arithmetic  proportion  is, 
where  the  terms  do  incfeafe  and  decreafe  by  equal  dif- 
ferences, and  is  called  arithmetic  progrejjion  : 


;rence 


—11      ^a,aA-d,  a4-2iL  a-^xd,  &c.  mcreafingl  t  j-zr 
Thus  -?   '     •   ,     ^    .  /  o     J  ^  }■  by  the  dilier 

a — a,  a — 2a,  a — yl,  &c.  decrealmgj  ^ 

In  numbers  S   ^'  n'  ^'  ^'  ^O,  &c.  incieafmgl  ,  difference  i. 

{_io,  8,  o,  4,    2,  &c.  decreahngj  •' 


a,  aty  arr,  arrr, 
a  a 


Geometric  Progrejjion^  or  Continued  Geometric  Proportion^  is  when  the  terms  do  increafe  or  decreafe  by  equal 
ratios :  thus, 

&c.  increafing )  u-  r  7 

°  f  r  .•     1  )  multipucation  /  . 

-      J       r     >  "om  a  contmual  S  ,•  -r  }-  bv  r- 

,  &c.  decreaimg  C  )  divifion  (      '  • 

rr    rrr                          J  j 

2,    4,  8, 

64,  32,  16, 

See  the  articles  Fluxions,  Geometry,  and  Series. 
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THIS  is  the  name  for  that  part  of  mechanical  phi- 
lofophy  which  treats  of  the  motion  of  bodies  any 
how  projedled  from  the  furface  of  this  earth,  and  influ- 
enced by  the  aftion  of  terrcftrial  gravity. 

It  is  demonftrated  in  the  phyfical  part  of  aflronomy 
ite^"  ^^^^  ^  body  fo  projected  mufl:  defcribe  a  conic  feftion, 
having  the  centre  of  the  earth  in  one  focus ;  and  that  it 
will  defcribe  nmnd  that  focus  areas  proportional  to  the 
times.  And  it  follows  from  the  principles  of  that  fcience, 
that  if  the  velocity  of  projeAion  exceeds  36700  feet  in 
a  fecond,  the  body  (if  not  refilled  by  the  air)  would  de- 
fcrtbe  a  hyperbola  ;  if  it  be  juft  36700,  it  would  de- 
fcribe a  parabola  ;  and  if  it  be  lefs  than  this,  it  would 
defcribe  ah  ellipfis.  If  projefted  diredlly  upwards,  in 
the  firft  cafe,  it  would  never  return,  Jjut  proceed  for 
evei- ;  its  velocity  continually  dlinlnifliing,  but  never 
becoming  lefs  than  an  aflignable  portion  of  the  excefs 
of  the  initial  velocity  above  36700  feet  in  a  fecond  ;  in 
the  fecond  cafe,  it  would  never  return,  its  velocity  would 
diminifti  without  end,  but  never  be  extinguilhed.  In 
the  third  cafe,  it  would  proceed  till  its  velocity  was  re- 
duced to  an  aflignable  portion  of  the  difference  between 
36700  and 'its  initial  velocity  ;  and  would  then  return, 
regaining  its  velocity  by  the  fame  degrees,  and  in  the 
fame  places,  as  it  loll  it.  Thefe  are  necelTary  confe- 
'quences  of  a  gravity  diretSled  to  the  centime  of  the  earth, 
and  inverfely  proportional  to  the  fquare  of  the  diftance. 
But  in  the  greateft  projeftions  that  we  are  able  to 
make,  the  gravitations  are  fo  nearly  equal,  and  in  direc- 
tions fo  nearly  parallel,  that  it  would  be  ridiculous  af- 
feftation  to  pay  any  regai^d  to  the  deviations  from  equa- 
lity and  parallelifm.  A  bullet  rifing  a  mile  above  the 
furface  of  the  earth  lofes  only  tsVo  weight,  and  a 

horizontal  range  of  4  miles  makes  only  4'  of  deviation 
from  parallelifm. 

Let  us  therefore  alTume  gravitation  as  equal  and  pa- 
rallel. The  errors  arifmg  from  this  affumption  are 
quite  infenfible  in  all  the  ufes  which  can  be  made  of 
this  theor}\ 

The  theory  itfelf  will  ever  be  regarded  with  fome 
veneration  and  affcftion  by  the  learned.  It  was  the 
firil  fruits  of  mathematical  philofophy.  Galileo  was 
the  firll  v.'ho  applied  mathematical  knowledge  to  the 


motions  of  free  bodies,  and  this  was  the  fubjeJk  oh 
which  he  exercifed  his  fine  genius.  3 

Gravity  mull  be  confidered  by  us  as  a  conftant  or  Conftant  05 
uniform  accelerating  or  retarding  force,  according  as  it 
produces  the  defcent,  or  retards  the  afcent,  of  a  body. 
A  conilant  or  invariable  accelerating  force  is  one  which 
produces  an  uniform  acceleration ;  that  is,  which  in 
equal  times  produces  equal  increments  of  velocity,  and 
therefore  produces  increments  of  velocity  proportional 
to  the  times  in  which  they  are  produced.  Forces  are 
of  themfelves  imperceptible,  and  are  feen  only  in  their 
effe6ls ;  and  they  have  no  meafure  but  the  effe6t,  or 
what  meafures  the  effe£l ;  and  every  thing  which  we 
can  difcover  with  regard  to  thofe  meafures,  we  mud  af- 
firm with  regard  to  the  things  of  which  we  affume  them 
as  the  meafures.    Therefore,  4 

The  motion  of  a  falling  body,  or  of  a  body  projeft-  Conf-qiien* 
ed  direftly  downwards,  is  uniformly  accelerated ;  and  * 
that  of  a  body  projedled  direftly  upwards  is  uniformly 
retarded  :  that  is,  the  acquired  velocities  are  as  the 
times  in  which  they  are  acquired  by  falling,  and  the  ex- 
tinguilhed velocities  are  as  the  times  in  which  they  are 
extinguifhed.  5 

Cor.  I.  If  bodies  fimply  fall,  not  being  proiefted  ""'"''''f''^* 
downwards  by  any  external  rorce,  the  tunes  or  tue  rails  -j. 
are  proportional  to  the  final  velocities  ;  and  the  times 
of  afcents,  which  terminate  by  the  a£l!on  of  gravity 
alone,  are  proportional  to  the  initial  velocities. 

2.  The  fpaces  dcfcribed  by  a  heavy  body  falling  from 
reft  are  as  the  fquares  of  the  acquired  velocities  ;  and 
the  diffei-ences  of  thcfe  fpaces  .ire  as  the  differences  of 
the  fquares  of  the  acquired  velocities  ;  and,  on  the 
other  hand,  the  heights  to  which  bodies  projefled  up- 
v/ards  will  rife,  before  their  motions  be  extinguilhed, 
are  as  the  fquares  of  the  initial  velocities. 

3.  The  fpaces  dcfcribed  by  falling  bodies  are  propor- 
tional to  the  fquares  of  the  times  from  the  beginning 
of  the  fall ;  and  the  fpaces  defcribed  by  bodies  projected 
diredlly  upwards  are  as  the  fquares  of  the  times  of  the 
afcents. 

4.  The  fpace  defcribed  by  a  body  falling  from  red 
is  one  half  of  the  fpace  which  the  body  would  have  uni- 
formly defcribed  in  the  fame  time,  with  the  velocity  ac- 
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quired  by  the  fall.— -And  the  heio-ht  to  which  a  body- 
will  rife,  in  oppbfition  to  the  action  of  gravity,  is  one 
half  of  the  fpace  which  it  would  uniformly  defcribe  in 
the  fame  time  with  the  initial  velocity. 

In  like  manner  the  difference  of  the  fpaces  which  a 
falling  or  rifing  body  defcribes  in  any  equal  fuccefiive 
parts  of  its  fall  or  rife,  is  one  half  of  the  fpace  which  it 
would  uniformly  defcribe  in  the  fame  time  with  the  dif- 
ference of  the  initial  and  final  velocities. 

This  propofition  will  be  more  conveniently  expreffed 
for  our  purpofe  thus  : 

A  body  moving  uniformly  during  the  time  of  any 
fall  with  the  velocity  acquired  thereby,  will  in  that  time 
defcribe  a  fpace  double  cf  that  fall ;  and  a  body  pro- 
jetted  directly  upwards  will  rife  to  a  height  which  is 
one  half  of  the  fpace  which  it  would,  uniformly  continu- 
ed, defcribe  in  the  time  of  its  afcent  with  the  initial  velo- 
city of  projeftion. 

Thefe  theorems  have  been  already  demonftrated  in  a 
popular  way,  in  the  article  Me c  h  an  i c  s,  fedf .  vi.  (J  1 4, 1 5, 
16,  &c.  and  in  Gunnery.    But  we  would  recommend 
to  our  readers  the  39th  prop,  of  the  firft  book  of  New- 
ton's Principia,  as  giving  the  moft  general  inveitigation 
of  this  fubjeft ;  equally  eafy  with  thefe  more  loofe  me- 
thods of  demonftration,  and  infi,nitely  fuperior  to  them, 
by  being  equally  appHcable  to  every  variation  of  the 
accelerating  force.     See  an  excellent  application  of  this 
propofition  by  Mr  Robins,  for  defining  the  motion  of  a 
ball  difcharged  from  a  cannen,  in  the  article  Gunnery, 
no  15.    See  another  in  Optics,  n°  127.  for  defining  the 
g       motion  of  light  in  refraftion,  &c. 
The  force       5.  It  is  a  matter  of  obfervation  and  experience,  that 
«f  gravity  ^  heavy  body  falls  1 6  feet  and  an  inch  Englifli  meafure 
in  a  mg       ^  fecond  of  time;  and  therefore  acquires  the  velocity 

bodies  can      c         r  •      1  r  1        rrn  •  1  r 

1)6  afcer-  or  32  teet  2  mc-nes  per  ltH:ona.  1  his  cannot  be  alcer- 
taiiicd.  tained  direftly,  with  the  precifion  that  is  neceffaiy.  A 
fecond  is  too  fmall  a  portion  of  time  to  be  exaftly  mea- 
fured  and  compared  with  the  fpace  defcribed  ;  but  it 
is  done  with  the  greateft  accuracy  by  comparing  the 
motion  of  a  falling  body  with  that  of  a  pendulum.  The 
time  of  a  vibration  is  to  the  time  of  faUing  through 
half  the  length  of  the  pendulum,  as  the  circumference 
of  a  circle  is  to  its  diameter.  The  length  of  a  pendu- 
lum can  be  afcertained  with  great  precifion  ;  and  it  can 
be  lengthened  or  fhortened  till  it  makes  juft  86,400  vi- 
brations in  a  day  :  and  this  is  the  way  in  which  the 
Ipace  fallen  through  in  a  fecond  has  been  accurately  af- 
certained. 

As  all  other  forces  are  afcertained  by  the  accelera- 
tions which  they  produce,  they  are  conveniently  meafu- 
.  red  by  comparing  their  accelerations  with  the  accelera- 
tion of  gravity.  This  therefore  has  been  affumed  by 
uU  the  later  and  beft  writers  on  mechanical  philofophy, 
as  the.  unit  by  which  every  other  force  is  meafured.  It 
gives  us  a  perfeflly  diftindt  notion  of  the  force  which 
retains  the  moon  in  its  oibit,  when  we  fay  it  is  the 
3600th  part  of  the  weight  of  the  moon  at  the  furface 
-of  the  earth.  We  mean  by  this,  that  if  a  bullet  were 
here  weighed  by  a  fpring  fteel-yard,  and  pulled  it  out 
to  the  mark  3600  ;  if  it  were  then  taken  to  the  di- 
ftance  of  the  moon,  it  would  pull  it  out  only  to  the 
mark  i.  And  we  make  this  aflertion  on  the  authority 
ef  our  having  obferved  that  a  body  at  the  diftance  of  the 
moon  falls  from  that  diftance  y-^Vo  of  1 6  feet  in  a 
fecond.  We  do  not,  therefore,  compare  the forces,  which 
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arc  imperceptible  things ;  we  compare  the  aeceleratietis, 
which  are  their  indications,  effefts,  and  meafures.  , 
This  has  made  philofophers  fo  anxious  to  determine  p^^  ; 
with  precifion  the  fall  of  heavy  bodies,  in  order  to  haveof  deti 
an  exaft  value  of  the  accelerating  power  of  terreftrial 
gravity.  Now  we  muft  here  obferve,  that  this  meafure 
may  be  taken  in  two  ways:  we  may  take  the  fpace ' 
through  which  the  heavy  body  falls  in  a  fecond  ;  or  we 
may  take  the  velocity  which  it  acquires  in  confequencc 
of  gravity  having  afted  on  it  during  a  fecond.  The 
laft  is  the  proper  meafure  ;  for  the  laft  is  the  immediate 
effeft  on  the  body.  The  action  of  gravity  has  changed 
the  ftate  of  the  body — in  what  way  ?  by  giving  it  a  de- 
termination to  motion  downward :  this  both  points  out 
the  kind  and  the  degree  or  intenfity  of  the  force  of 
gravity.  The  fpace  defcribed  in  a  fecond  by  faUing, 
is  not  an  invariable  meafure  ;  for,  in  the  fucceffive  fe- 
conds,  the  body  falls  through  16,  48,  80,  112,  &c. 
feet,  but  the  changes  of  the  bodies  ftate  in  each  fecond 
is  the  fame.  At  the  beginning  it  had  no  determination 
to  move  with  any  appreciable  velocity ;  at  the  end  of 
the  firft  fecond  it  had  a  determination  by  which  it 
would  have  gone  on  for  ever  (had  no  fubfequent  force 
afted  on  it)  at  the  rate  of  32  feet  per  fecond.  At  the 
end  of  the  fecond  fecond,  it  had  a  determination  by 
which  it  would  have  moved  for  ever,  at  the  rate  of  64 
feet  per  fecond.  At  the  end  of  the  third  fecond,  it 
had  a  determination  by  which  it  would  have  moved 
for  ever,  at  the  rate  of  96  feet  per  fecond,  &c.  &c. 
The  difference  of  thefe  determinations  is  a  determination 
to  the  rate  of  32  feet  per  fecond.  This  is  therefore 
conftant,  and  the  indication  and  proper  meafure  of  tlie 
conftant  or  invariable  force  of  gravity.  The  fpace  fal- 
len through  in  the  firft  fecond  is  of  ufe  only  as  it  is 
one  half  of  the  meafure  of  this  determination  ;  and  as 
halves  have  the  proportion  of  their  wholes,  different  ac- 
celerating forces  may  be  fafely  affirmed  to  be  in  the  pro- 
portion of  the  fpaces  through  which  they  uniformly  im- 
pel bodies  in  the  fame  time.  But  we  fhould  always  re- 
coiled, that  this  is  but  one  half  of  the  true  meafure  of  1 
the  accelerating  force.  Mathematicians  of  the  firft  rank  tlX  ' 
have  committed  great  miftakes  by  not  attending  to  this;thi 
and  it  is  neceflary  to  notice  it  juft  now,  becaufe  cafes  will 
occur  in  the  profecution  of  this  fubjeft,  where  we  ftiall  be 
very  apt  to  confound  our  reafoningg  by  a  confufion  in  the 
ufe  of  thofe  meafures.  Thofe  mathematicians  who  are 
accuftoined  to  the  geometrical  confideration  of  curvlline- 
al  motions,  are  generally  difpofed  to  take  tlte  aaua/  de- 
JleBion  from  the  tangent  as  the  meafure  of  the  deflefting 
force;  while  thofe  who  treat  the  fame  fubjedl  algebraical- 
ly, by  the  afliftance  of  fluxions,  take  the  change  of  velocity y 
which  is  meafured  by  tnvice  the  defledion.  The  reafon 
is  this  :  when  a  body  paffes  through  the  point  B  of  a 
curve  ABC,  fig.  I.  if  the  deflefting  force  were  to  ceafe 
at  that  inftant,  the  body  would  defcribe  the  tangent  ^' 
BD  in  the  fame  time  in  which  it  defcribes  the  arch 
BC  of  the  curve,  and  DC  is  the  defleftion,  and  is 
therefore  taken  for  the  meafure  of  the  deflcfting  force. 
But  the  algebraift  is  accuftomed  to  confider  the  curve 
by  means  of  an  equation  between  the  abfcIflTse  Ha, 
Idb,  ¥Lc,  and  their  refpeftive  ordinates  Aa,  B^,  Cc  ; 
and  he  meafures  the  deflexions  by  the  changes  made  on 
the  increments  of  the  ordinates.  Thus  the  increment  of 
the  ordinate  A  a,  while  the  body  defcribes  the  arch  AB 
of  the  curvCj  -is  BGr>    If  the  deflecting  force  were  to 

ceafc 
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«eafe  when  the  body  la  at  B,  the  next  increment  would 
have  been  equal  to  IjG,  that  is,  it  would  have  been  EF; 
but,  in  confequence  of  the  deflexion,  it  is  oulyCF:  there- 
fore he  takes  EC  for  the  meafure  of  the  deflection,  and  of 
the  deflefting  force.   Now  EC  is  uhimately  twice  DC  ; 
and  thus  the  meafure  of  the  algebraift  (derived  folely 
from  the  nature  of  the  differential  method,  and  without 
any  regard  to  phyfical  confiderations)  happens  to  coin- 
cide with  the  true  phyfical  meafure.  There  is  therefore 
great  danger  of  mixing  thefe  meafures.   Of  this  we  can- 
not  give  a  more  remarkable  inftance  than  Leibnitz's  at- 
tempt to  demonftrate  the  elliptical  motion  of  the  planets 
in  the  Leipfic  Adts,  1689.    He  firft  confiders  the  fub- 
jcd  mechanically,  and  takes  the  deflexion  or  DC  for 
the  meafure  of  the  defleAing  force.    He  then  intro- 
duces his  differential  calculus,  where  he  takes  the  dif- 
ference of  the  increments  for  the  meafure ;  and  thus 
brings  himfelf  into  a  confufion,  which  luckily  compen- 
fates  for  the  falfe  reafoning  in  the  preceding  part  of 
his  paper,  and  gives  his  refult  the  appearance  of  a 
demonflration  of  Newton's  great  difcovery,  while,  in 
fadt,  it  is  a  confufed  jumble  of  affumptions,  felf-con- 
tradiftory,  and  inconfiltent  with  the  very  laws  of  me- 
chanics which  are  ufed  by  him  in  the  inveftigation. 
Seventeen  years  after  this,  in  1 706,  having  been  cri- 
ticifed  for  his  bad  reafoning,  or  rather  accufed  of  an 
envious  and  unfuccefsful  attempt  to  appropriate  New- 
ton's inventions  to  himfelf,  he  gives  a  correction  of  his 
paralogifm,  which  he  calls  a  corredtion  of  language. 
But  he  either  had  not  obferved  where  the  paralogifm 
lay,  ,or  would  not  let  himfelf  down  by  acknowledging 
a  miftake  in  what  he  wifhed  the  world  to  think  his  own 
calculus  (fluxions)  ;  he  appHed  the  correftion  where  no 
fault  had  been  committed,  for  he  had  meafured  both 
the  centrifugal  force  and  the  folicitation  of  gravity  in  the 
fame  way,  but  had  apphed  the  fluxionary  expreffion  to 
the  laft  and  not  to  the  firft,  and,  by  fo  doing,  he  com- 
pletely deftroyed  all  coincidence  between  his  refult  and 
the  planetary  motions.    We  mention  this  inftance,  not 
only  as  a  caution  to  our  mathematical  readers,  but  alfo 
as  a  very  curious  literary  anecdote.    This  differtation  of 
Leibnitz  is  one  of  the  mofl  obfcure  of  his  obfcure  writ- 
ings, but  deferves  the  attention  of  an  intelligent  and 
curi®us  reader,  and  cannot  fail  of  making  an  indelible' 
imprefTion  on  his  mind,  with  relation  to  the  modefty, 
candour,  and  probity  of  the  author.    It  is  preceded 
by  a  differtation  on  the  fubjedt  which  we  are  now 
entering  upon,  the  motion  of  projeftiles  in  a  refitting 
medium.   I^ewton's  Principia  had  been  publifhed  a  few 
years  before,  and  had  been  reviewed,  in  a  manner  fhame- 
fully  flight,  in  the  Leipfic  Adfs.    Both  thefe  fubjedls 
make  the  capital  articles  of  that  immortal  work.  Mr 
Leibnitz  publifhed  thefe  differtations,  without  (fays  he) 
having  feen  Newton's  book,  in  order  to  fhow  the  world 
that  he  had,  fome  years  before,  difcovered  the  fame 
theorems.    Mr  Nicholas  Fatio  carried  a  copy  of  the 
Principia  from  the  author  to  Hanover  in  1686,  where 
he  expedled  to  find  Mr  Leibnitz  ;  he  was  then  abfent, 
but  Fatio  faw  him  often  before  his  return  to  France  in 
1 687,  and  dees  not  fay  that  the  book  was  not  given  him. 
Read  along  with  thefe  differtations  Dr  Keill's  letter  to 
John  Bernoulli  and  others,  publifhed  in  th?  Journal Lite- 
rairede  la  Hayee  1 7 14,  and  to  John  Bernoulli  in  1719. 

Newton  has  been  accufed  of  a  fimilar  overfight  by 
Joha  Bernoulli,  (who  indeed  calls  it  a  miftake  in  prin- 
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ciple)  in  his  Propofitlon  X,  Book  2.  on  the  very  fub-  10 

jecl  we  are  now  conhdering.   Bvit  Dr  KelU  has  ^*^r^' q£ 

it  to  be  only  an  overfight,  in  drawing  the  tangent  on  |^^^■^^\^^  ^uf-- 
the  wrong  fide  of  the  ordinate.    For  in  this  very  pro-  take  by  J. 
pofition  Newton  exhibits,  in  the  ftridlell  and  moll  beau-  lienioulii, 
tiful  manner,  the  difference  between  the  geometrical 
and  algebraical  manner  of  conhdering  the  fubjeft  ;  and 
exprefsly  warns  the  reader,  that  his  algebraical  fymbol 
exprefies  the  dcfledlion  only,  and  not  the  variation  of  n 
the  increment  of  the  ordinate.    It  is  therefore  in  the  But  fdlfely. 
laft  degree  improbable  that  he  would  make  this  mif- 
take.   He  moll  exprefsly  does  not ;  and  as  to  the  real 
miftake,  which  he  correfted  in  the  fecond  edition,  the 
writer  of  this  article  has  in  his  poffeffion  a  manufcript 
copy  of  notes  and  illuftrations  on  the  whole  Principia,. 
written  in  1 693  by  Dr  David  Gregory,  Savilian  profeffor 
of  aflronomy  at  Oxford,  at  the  defire  of  Mr  Newton,- 
as  preparatory  for  a  new  edition,  where  he  has  redlified 
this  and  feveral  other  miftakes  in  that  work,  and  fays 
that  Mr  Newton  had  feen  and  approved  of  the  amend- 
ments.    We  mention  thefe  particulars,  becaufe  Mr  i» 
Bernoulli  pubHfhed  an  elegant    diflertatron  on  this ''^fi"'^^"^^ 
fubjedt  in  the  Leipfic  A£ts  in  1713;  in  which  he  !^!^,ithr"^,e<ft 
charges  Newton  (though  with  many  proteftations  oftoJMewcon. 
admiration  and  refpcdt)  with  this  miftake  in  principle; 
and  fays,  that  he  communicated  his  correftlon  to  Mr 
Newton  by  his  nephew  Nicholas  Bernoulli,  that  it 
might  be  corredted  in  the  new  edition,  which  he  heard 
was  in  the  prefs.    And  he  afterwards  adds,  that  it  ap- 
pears by  fome  fhcets  being  cancelled,  and  new  ones  fub- 
llituted  in  this  part  of  the  work,  that  the  miftake  would 
have  continued,  had  he  not  corredled  it.    We  would 
defire  our  readers  to  confult  this  differtation,  which  is 
extremely  elegant,  and  wall  be  of  fervice  to  us  in  this 
article  ;  and  let  them  compare  the  civil  things  which  i? 
here  faid  of  the  vir  incomparahilis,  the  omni  lande  major, 
the  fummus  Neivtonus,  with  what  the  fame  author,  m 
the  fame  year,  in  the  Leipfic  Adts,  but  under  a  bor- 
rowed name,  fays  of  him.      Our  readers  will  have 
no  hefitation  in  afcribing  this  letter  to  this  author. 
For,  after  praifing  John  Bernoulli  as  fummus  geometra, 
natus  ad  fummorum  geometrarum  paralogifmos  corrigendoSf 
fummi  candoris  ut  et  modejii^t  he  betrays  himfelf  by  aa 
unguarded  warmth,  when  defending  J.  B.'s  demonftra- 
tion  of  the  inverfe  problem  of  centripetal  forces,  by- 
calling  it  MEAM  dtmonjlrationem. 

Let  our  readers  now  confider  the  fcope  and  inten- 
tion of  this  differtation  on  projedliles,  and  judge  whether 
the  author's  aim  wa«  to  inltrudt  the  v/orld,  or  to  acquire 
fame,  by  corredling  Newton.  The  differtation  does 
not  contain  one  theorem,  one  corollary,  nor  one  ftep  of 
argument,  which  is  not  to  be  found  in  Newton's  firft 
edition  ;  nor  has  he  gone  farther  than  Newton's  fingle 
propofition  the  Xth.  To  us  it  appears  an  cxadt  com- 
panion to  his  propofition  on  centripetal  forces,  which  he 
boafts  of  having  firft  demsnltrated,  although  it  is  in 
every  ftep  a  tranfcript  of  the  42d  of  the  ill  Book  of 
Newton's  Principia,  the  geometrical  language  of  New- 
ton being  changed  into  algebraic,  as  he  has  in  the  pre- 
fent  cafe  changed  Newton's  algebraic  analyfis  into  a 
very  elegant  geometrical  one. 

We  hope  to  be  forgiven  for  this  long  digreflion.  It 
is  a  very  curious  piece  of  literary  hiftory,  and  fhows 
the  combination  which  envy  and  want  of  honour- 
able principle  had  formed  againfl  the  reputation  of  our 
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illuftnons  countryman;  and  we  ihink  it  our  duty  to  em- 
brace any  opportunity  of  doing  it  ju{lite.~To  return 
to  our  fubjeA  : 

The  accurate  meafure  of  the  accelerative  power  of 
gravity,  is  the  fall  1 6  /r  feet,  if  we  meafure  it  by  the 
fpace,  or  the  Delocity  of  32|-  feet  per  fecond,  if  we  take 
er  of  gravi.the  velocity.  It  will  greatly  facilitate  calculation,  and 
will  be  fufficiently  exacl  for  all  our  purpofes,  if  we  take 
16  and  32,  fuppofing  that  a  body  falls  -16  feet  in  a  fe- 
cond, and  acquires  the  velocity  of  32  feet  per  fecond. 
Then,  becaufe  the  heights  are  as  the  fquares  of  the 
times,  and  as  the  fquares  of  the  acquired  velocities,  a 
body  will  fall  one  foot  in  one  fourth  of  a  fecond,  and  will 
acquire  the  velocity  of  eight  feet  per  fecond.  Now  let 
h  exprcfs  the  height  in  feet,  and  call  it  the  producing 
HEIGHT  ;  V  the  velocity  in  feet  per  fecond,  and  call  it 
the  PRODUCED  VELOCITY,  the  velocity  due  ;  and  t  the 
time  in  feconds. — Wc  fhall  have  the  following  formulae, 
which  are  of  eafy  recolleiftion,  and  will  ferve,  without 
tables,  to  anfwer  all  queftions  relative  to  projetliles. 

=  8  Vh,  =  8X4/,  =  32  / 
~    4  '   ~  32 
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Examj^les  To  give  fome  examples  of  their  ufe,  let  it  be  requi- 
cf  their  ufe  j-^J^ 


in  falling 
bodies, 


16 

f  n  bodies 
|)roje(fl:ed 
upwards. 


7»  =  ^,  =  49  feet. 
=  49  feet. 


1.  To  find  the  time  of  falling  through  256  feet. 

Here  h  =  256,  ^^256  =  16,  and   —  =  4.  An- 

4 

fwer  4''. 

2.  To  find  the  velocity  acquired  by  falling  four  fe- 
conds.   t  zz  ^  .  32X4  =  128  feet  per  fecond. 

3.  To  find  the  velocity  acquired  by  falling  625  feet. 
i  =  625  .  i/i  =:  25  .  =  200  feet  per  fecond. 

4.  To  find  the  height  to  which  a  body  wiU  rife 
when  projefted  with  the  velocity  of  56  feet  per  fecond, 
or  the  height  through  which  a  body  muft  fall  to  acquire 
this  velocity. 

•y  =  56  .  ^  =  7,  =a//) 

or  56^  =  3136  . 

Andt4re<ft-  ^'  Suppofe  a  body  pro^efted  direftly  downwards 
ly  down-  with  the  velocity  of  10  feet  per  fecuud  ;  what  will 
be  its  velocity  after  four  feconds  ?  In  four  feconds  it 
will  have  acquired,  by  the  aftion  of  gravity,  the  velo- 
city of  4  X  32,  or  128  feet,  and  therefore  its  whole  ve- 
locity will  be  138  feet  per  fecond. 

6.  To  find  how  far  it  will  have  moved,  compound  Its 
motion  of  projeftion,  which  will  be  40  feet  in  four  fe- 
conds, with  the  motion  which  gravity  alone  would  have 
given  it  in  that  time,  which  is  256  feet ;  and  the  whole 
motion  will  be  296  feet. 

7.  Suppofe  the  body  projefted  as  already  mentioned, 
and  that  it  is  required  to  determine  the  time  it  will  take 
to  go  296  feet  downwards,  and  the  velocity  it  will  have 
acquired. 

Find  the  height  x,  through  which  it  muft  fall  to  ac- 
quire the  velocity  of  projection,  lo  feet,  and  the  time 
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y  of  falling  from  this  height.  TKen  lind  the  time  «  of 
falling  through  the  height  296 -f.r,  and  the  velocity  w 
acquired  by  this  fall.  The  time  of  defcribing  the  296 
feet  will  be  z — y,  and  v  is  the  velocity  required. 

From  fucli  examples,  it  is  eafy  to  fee  the  way  of  an- 
fwering  every  queftion  of  the  kind. 

Writers  on  the  higher  parts  of  mechanics  always  Mor; 
compute  the  aftionsor  other  accelerating  and  retarding  i"^'  ^ 
forces  by  comparing  them  with  the  acceleration  of  ** 
gravity,  and  in  order  to  render  their  expreflions  more 
general,  ufe  a  fymbol,  fuch  as  g  for  gravity,  leaving  the 
reader  to  convert  it  into  numbers.     Agreeably  to  this 
vi«w,  the  general  formula  will  ftand  thus  : 

I.  1;  =     2gk,Le.  '^Z'/gyhy  =g^_ 

II.  t  =  '"-,^^±t,=:    /4i,=  /^J 

mi.;&=^U^^ 

In  all  thefe  equations,  gravity,  or  its  accelerating 
power,  is  ellimated,  as  it  ought  to  be,  by  the  change 
ot  velocity  which  it  generates  in  a  particle  of  matter  in 
an  unit  of  time.  But  many  mathematicians,  in  their 
mvcftigations  of  curvilineal  and  other  varied  motions, 
meafure  it  by  the  defleftion  which  it  produces  in  thi« 
time  from  the  tangent  of  the  curve,  or  by  the  incre- 
ment  by  which  the  fpace  defcribed  in  an  unit  of  time 
exceeds  the  fpace  defcribed  in  the  preceding  unit.  This 
IS  but  one  half  of  the  increment  which  gravity  would 
have  produced,  had  the  body  moved  through  the  whole 
moment  with  the  acquired  addition  of  velocity.  In  this 
fenfe  of  the  fymbol  g,  the  equations  ftand  thus  : 

I.  vz:  2^fD,  =:  Zgt 

II.  ^  =/I}.,=^ 

V    g  1  2g 

IV. 


and  ^h:=.~ 


It  is  alfo  very  nfual  to  confider  the  accelerating  forci- 
of  gravity  as  the  unit  of  comparifon.  Tiiis  fenders  the 
expreflions  much  mOfe  fimple.  In  this  way,  v  expreffes 
not  the  velocity,  but  the  height  necelfary  for  acquiring 
it,  and  the  velocity  itfclf  is  expreffed  by  »/^.  To  re- 
duce fuch  an  expreflion  of  a  velocity  to  numbers,  we 
muft  multiply  I't  by  ^/FJ,  or  by  2v^7;  according  as 
we  make  g  to  be  the  generated  velocity,  or  the  fpace 
fallen  through  in  the  unit  of  titoe. 

This  will  fulfice  for  the  perpendicular  afcents  or  de-  BoffJt-f 
fcents  of  heavy  bodies,  and  we  proceed  to  confider  their  pr'^je<a_ 
motions  when  projefted  obliquely.  The  circumftance  oblique! 
which  renders  this  an  interefting  fubjeft,  is,  that  the 
flight  of  cannon  fhot  and  fliells  are  itiftances  of  fuch 
motion,  and  the  art  of  gunnery  muft  in  a  great  mea- 
fure depend  on  this  doftrine. 

Let  a  body  B  (fig.  2.),  be  projefted  in  any  direc- 
tion BC,  not  perpendicular  to  the  horizon,  and  with  ^^^"^ 
any  velocity.  Let  AB  be  the  height  producing  this 
velocity ;  that  is,  let  the  velocity  be  that  which  a  heavy 
body  would  acquire  by  falling  freely  through  AB.  It 
is  required  to  determine  the  path  of  the  body,  and  all 
the  circum.ftances  of  its  motion  in  this  path  I 

I.  It  is  evident,  that  by  tlie  contihual  adlion  of  gra- 
2  jvity. 
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vlty,  the  body  will  be  continually  deflected  from  the 
line  BC,  and  will  defcribe  a  curve  line  BVG,  concave 
'0       towards  the  earth. 

2.  This  curve  line  is  a  parabola,  of  which  the  verti- 
cal line  ABE  is  a  diameter,  B  the  vertex  of  this  dia- 
meter, and  BC  a  tangent  in  B. 

Through  any  two  points  V,  G  of  the  curve  draw 
VC,  GH  parallel  to  AB,  meeting  BC  in  C  and  H, 
and  draw  VE,  GK  parallel  to  BC,  meeting  AB  in  E, 
K.  It  follows,  from  the  compcfition  o^  motions,  that 
the  body  would  arrive  at  the  points  V,  G  of  the  curve 
in  the  fame  time  that  it  would  have  uniformly  defcnbed 
BC,  BH,  with  the  velocity  of  projeftion  ;  or  that  it 
would  have  fallen  through  BE,  BK,  with  a  motion  uni- 
formly accelerated  by  gravity  ;  therefore  the  times  of 
dcfcrlbing  BC,  BH,  uniformly,  are  the  fame  with  the 
times  of  falling  through  BE,  BK.  But,  becaufe  the 
motion  along  BH  is  uniform,  BC  is  to  BH  as  the  time 
of  defcribing  BC  to  the  time  of  defcribing  BH,  which 
we  may  exprefs  thus,  BC  :  BH  =  T,  BC  :  T,  BH,  r= 
T,  BE  :  T,  BK.  But,  becaufe  the  motion  along  BK 
is  uniformly  accelerated,  we  have  BE  :  BK  rr:  T  ^,  , 
BE :  T  %  BK,  =  BC  ^  :  BH%  =  EV  ^  :  KG  '  ; 
therefore  the  curve  BVG  is  fuch,  that  the  abfciflle  BE, 
BK  are  as  the  fquares  of  the  correfponding  ordinates 
EV,  KG  ;  that  is,  the  curve  BVG  is  a  parabola,  and 
BC,  parallel  to  the  ordinates,  is  a  tangent  in  the 
point  B. 

3.  If  through  the  point  A  there  be  drawn  the  ho- 
rizontal line  AD  d,  it  is  the  direftrix  of  the  para- 
bola. 

Let  BE  be  taken  equal  to  AB.  The  time  of  falling 
through  BE  is  equal  to  the  time  of  falling  through 
AB  ;  but  BC  is  defcribed  with  the  velocity  acquired  by 
falling  through  :  and  therefore  by  n**  4.  of  per- 
pendicular defcents,  BC  is  double  of  AB,  and  EV  is 
double  of  BE  ;  therefore  EV  *  4BE  %  =  4  BE  X 
AB,  =  BE  X  4  AB,  and  4  AB  is  the  parameter  or 
latus  re8um  of  the  parabola  BVG,  and  AB  being  one- 
fourth  of  the  parameter,  AD  is  the  direftrix. 

4.  The  times  of  defcribing  the  different  arches  BV, 
VG  of  the  parabola  are  as  the  portions  BC,  BH  of 
the  tangent,  or  as  the  portions  AD,  A  d  of  the  direc- 
trix, intercepted  by  the  fame  vertical  lines  AB,  CV, 
HG  ;  for  the  times  of  defcribing  BV,  BVG  are  the 
fame  with  thofeof  defcribing  the  correfponding  parts  BC, 
BH  of  the  tangent,  and  are  proportional  to  thefe  parts, 
becaufe  the  motion  along  BH  is  uniform  ;  and  BC, 
BH  are  proportional  to  AD,  Ad.  - 

Therefore  the  motion  eftimated  horizontally  is  uni- 
form. 

5.  The  velocity  in  any  po-int  G  of  the  curve  is  the 
fame  with  that  which  a  Inavy  body  would  acquire  by 
falling  from  the  direftrix  along  d  G.  Draw  the  tangent 
GT,  cutting  the  vertical  AB  in  T  ;  take  the  points  <7, 
f,  equidiftant  from  A  and  d,  and  extremely  near  them, 
and  draw  the  verticals  ab,fg  ;  let  the  points  a,  con- 
tinually approach  A  and  d,  and  ultimately  coincide 
with  them.  It  is  evident  that  B  b  will  ultimately  be  to 
g  G,  in  the  ratio  of  the  velocity  at  B  to  the  velocity  at 
G  ;  for  the  portions  of  the  tangent  ultimately  coincide 
with  the  portions  of  the  curve,  and  are  defcribed  in 
«qual  times  ;  but  B  ^  is  to  ^  G  as  BH  to  TG  :  there- 
fore the  velocity  at  B  is  to  that  at  G  as  BH  to  TG. 
But,  by  the  properties  of  the  parabola,  Bfi  *  j«  to 
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TG  *  as  AB  to  </G  ;  and  AB  is  to  ^G  as  the  fquarc 
of  the  velocity  acquired  by  falling  through  AB  to  the 
fquare  of  the  velocity  acquired  by  falling  through  d  O', 
and  the  velocity  in  BH,  or  in  the  point  B  of  the  para- 
bola, is  the  velocity  acquired  by  falHng  along  AB  ; 
therefore  the  velocity  in  TG>  or  in  the  point  G  of 
the  parabola,  is  the  velocity  acquired  by  falling  along 
^G.  it 

Thefe  few  fimple  propofitions  contain  all  the  theory  ^he  para- 
of  the  motion  of  projeftiles  in  vacuo,,  or  independent  ^.^ 
on  the  refiAance  of  the  air  ;  and  being  a,  very  cafy  and  ous,  but  (^S 
neat  piece  of  mathematical  philofophy,  ;md  connefted  little  ufe  m 
with  very  interefting  praftice,  and  a  very  refpeftabkPfa*^'''-'^^' 
profeffion,  they  have  been  much  commented  on,  and 
have  furnifiied  matter  for  many  fplendid  volumes.  But 
the  air's  refinance  occafions  inch  a  prodigious  diminu- 
tion of  motion,  in  the  great  velocities  of  military  pro- 
jcftlles,  that  this  parabolic  theory,  as  it .  is  called,  is 
hardly  of  any  ufe.    A  muHcet-ball,  difcharged  with  the 
ordinal^  allotment  of  powder,  iffues  from  the  piece 
with  the  velocity  of  1670  feet  per  fecond  :  this  velo^ 
city  would  be  acquired  by  faUing  from  the  height  of 
eight  miles.    If  the  piece  be  elevated  to  an  angle  of 
45%  the  parabola  fiiouldbe  of  fuch  extent  that  it  would 
reach  1 6  miles  on  the  horizontal  plain ;  whereas  it 
docs  not  reach  much  above  half  a  mile.    Similar  de- 
ficiencies are  obfervtd  in  the  ranges  of  cannon  fiiot. 

We  do  not  propofe,  therefore,  to  dwell  much  on  this  A  {hor- 
theory,  and  fliall  only  give  fuch  a  fynoptlcal  view  of  it 
as  (hall  make  our  readers  underlland  the  more  general 
clrcumftances  of  the  theory,  and  be  mailers  of  the  lan- 
guage of  the  art. 

Let  OB  (fig.  3.)  be  a  vertical  line.  About  the  pj^.^^. 
centres  A  and  B,  with  the  dillance  AB,  defcribe  the  ccccxvir* 
femlcircles  ODB,  AHK,  and  with  the  axis  AB,  and 
femiaxis  GE,  equal  to  AB,  defcribe  the  femi-elllpfe 
AEB  :  with  the  focus  B,  vertex  A,  diameter  AB, 
and  tangent  AD,  parallel  to  the  horizon,  defcribe  the 
parabola  APS.  ' 

Let  a  body  be  projeAed  from  B,  in  any  direftion 
BC,  with  the  velocity  acquired  by  falling  through  AB. 
By  what  has  already  been  demonftrated,  it  wilil  defcribe 
a  parabola  BVPM.  Then, 

1.  ADL  parallel  to  the  horizon  is  the  direftrix  of 
eveiy  parabola  which  can  be  defcribed  by  a  body  pro- 
je£led  from  B  with  this  velocity.    This  Is  evident, 

2.  The  femicircle  AHK  is  the  locus  of  all  the  foci 
of  thefe  parabolas  :  For  the  diftance  BH  of  a  point  B 
of  any  parabola  from  the  dlreftiix  Ap  is  equal  to  its 
diftance  BF  from  the  focus  F  of  that  parabola  ;  there- 
fore the  foci  of  all  the  parabolas  which  pafe  through 

B,  and  have  AD  for  their  direftrix,  muft  be  in  the  cir-  , 
cumference  of  the  circle  which  has  AB  for  its  radius, 
and  B  for  its  centre.  >^ 

3.  If  the  line  of  direAIon  BC  cut  the  upper  femi- 
circle  in  C,  and  the  vertical  line  CF.be  drawn,  cutting 
the  lower  femicircle  in  F,  F  is  the  focus  of  the  para- 
bola  BVPM,  defcribed  by  the  body  which  is  projected 
in  the  direftion  BC,  with  the  velocity  acquired  by  fall- 
ing thiough  BA  :  for  drawing  AC,  BF,  it  is  evident 
that  ACFB  is  a  rhombus,  and  that  the  angle  ABF  is 
bifedted  by  BC,  and  therefore  the  focus  lies  in  the  line 
BF  ;  but  it  alio  lies  in  the  circumference  AFK,  and 
therefore  in  F. 

If  C  is  in  the  upper  quadrant  of  ODB,  F  is  in  the 

upper 


t 
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"Upper  quadrant  of  AFIC ;  and  if  C  be  in  the  lower 
quadrant  of  ODB  (as  wken  BC  is  the  line  of  direftion) 
then  the  focus  of  the  correfponding  parabola  B  i;  M  is 
in  the  lower  quadrant  of  AHK,  as  at  /, 

4.  The  ellipfis  AEB  is  the  locus  of  the  vertex  of 
all  the  parabolas,  and  the  vertex  V  of  any  one  of  them 
BVPM  is  in  the  interfeftlon  of  this  ellipfis  with  the 
vertical  CF  :  for  let  this  vertical  cut  the  horizontal 
lines  AD,  GE,  BN,  in  S,  x,  n.  Then  it  is  plain  that 
N  X  is  half  of  N  e,  and  ^  V  is  half  of  C  9 ;  therefore  N  V 
IS  half  of  NC,  and  V  is  the  vertex  of  the  axis. 

If  the  focus  is  in  the  upper  or  lower  quadrant  of  the 
circle  AHK,  the  vertex  is  in  the  upper  or  the  lower 
quadrant  of  the  eUipfe  AEG. 

5.  If  BFP  be  drawn  through  the  focus  of  any  one 
of  the  parabolas,  fuch  as  BVM,  cutting  the  parabola 
APS  in  P,  the  parabola  BVM  touches  the  parabola 
APS  in  P  :  for  drawing  P  J'  x  parallel  to  AB,  cutting 
the  direftrix  O  of  the  parabola  APS  in  x,  and  the 
direftrixAL  of  the  parabola  BVM  in  ^,  then  PB  =  Px; 
but  BF=BA,  ^  AO,  =K<r:  therefore  PjzrPF,  and 
the  point  P  is  in  the  parabola  BVM.  Alfo  the  tan- 
gents to  both  parabolas  in  P  coincide,  for  they  bifedl 
the  angle  PB  ;  therefoi'e  the  two  parabolas  having  a 
common  tangent,  touch  each  other  In  P. 

Cor.  All  the  parabolas  which  can  be  defcribed  by 
a  body  projefted  from  B,  with  the  velocity  acquired 
by  falling  through  AB,  will  touch  the  concavity  of  the 
parabola  APS,  and  lie  wholly  vsathin  it. 

6.  P  is  the  moft  diftant  point  of  the  line  BP  which 
can  be  hit  by  a  body  projefted  from  B  with  the  velocity 
acquired  by  falling  through  AB.  For  if  the  direftion 
is  more  elevated  than  BC,  the  focus  of  the  parabola  de- 
fcribed by  the  body  will  lie  between  F  and  A,  and  the 
parabola  will  touch  APS  in  fome  point  between  P  and 
A  ;  and  being  wholly  w^ithin  the  parabola  APS,  it 
muft  cut  the  line  BP  in  fome  point  within  P.  The 
:fame  thing  may  be  fliown  when  the  direftion  is  lefs 
elevated  than  BC. 

7.  The  parabola  APS  is  the  locus  of  the  greateft 
ranges  on  any  planes  BP,  BS,  &c.  and  no  point  lying 
•without  this  parabola  can  be  ttruck. 

8.  The  greateft  range  on  any  plane  BP  is  produced 
when  the  line  of  direftlon  BC  bifefts  the  angle  OBP 
formed  by  that  plane  with  the  vertical :  for  the  para- 
bola defcribed  by  the  body  in  this  cafe  touches  APS  in 
P,  and  its  focus  is  in  the  line  BP,  and  therefore  the 
tangent  BC  bifefts  the  angle  OBP. 

Cor.  The  greateft  range  on  a  horizontal  plane  is 
made  with  an  elevation  of  45°. 

9.  A  point  M  in  any  plane  BS,  lying  between  B  and 
may  be  ftruck  with  two  direftions,  BC  and  Be; 

and  thefe  direftions  are  equidiftant  from  the  direction 
B  t,  which  gives  the  greateft  range  on  that  plane  :  for 
if  about  the  centre  M,  with  the  diftance  ML  from  the 
■direftrix  AL,  we  defcribe  a  circle  LF f,  it  will  cut  the 
circle  AHK  in  two  points  F  and /,  which  are  evident- 
ly the  foci  of  two  parabolas  BVM,  B  M,  having  the 
dircftrix  AL  and  diameter  ABK.  The  interfeftion 
of  the  circle  ODB,  with  the  verticals  FC,  fc^  deter- 
.mine  the  directions  BC,  B  e  of  the  tangents.  Draw 
A /parallel  to  BS,  and  join /B,  Cc,  F/;  then  OB  / 
,s=  -1^  OBS,  and  B  /  is  the  diieftion  which  gives  the 
greateft  range  on  the  plane  BS  :  but  bccaufe  F/"  is  a 
tcliord  of  the  circles  defcribed  round  the  centres  B  and 
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M,  F/  is  perpendicular  to  BM,  and  C  (r  to  A  ^ 
the  arches  Ct,ct  are  equal  j  and  therefore  the  angles 
CB    cht  are  equal. 

Thus  we  have  given  a  general  view  of  the  fubjeft, 
which  ftiows  the  conneftion  and  dependence  of  every 
circumftance  which  can  influence  the  refult ;  for  it  is  evi. 
dent  that  to  every  velocity  of  projeftioo  there  belongs 
a  fet  of  parabolas,  with  their  directions  and  ranges  ; 
and  every  change  of  velocity  has  a  line  AB  correfpond- 
ing  to  it,  to  which  all  the  others  are  proportional.  As 
the  height  ncceffary  for  acquiring  any  velocity  increa- 
fes  or  dimini(hes  in  the  duplicate  proportion  of  that 
velocity,  it  is  evident  that  all  the  ranges  with  given  ele- 
vations will  vary  in  the  fame  proportion,  a  double  ve- 
locity giving  a  quadruple  range,  a  triple  velocity  giving 
a  noncuple  range,  &c.  And,  on  the  other  hand,^when 
the  ranges  are  determined  beforehand  (which  is  the 
ufual  cafe),  the  velocities  are  in  the  fubdupHcate  pro- 
portion of  the  ranges.  A  quadruple  range  will  require 
a  double  vebcity,  &c. 

On  the  principles  now  eftabllflied  is  founded  the  or-g^  '^^ 
dinary  theory  of  gunnery,  furnifhing  rules  which  are  to  prlndfl 
direft  the  art  of  throwing  (hot  and  fliells,  fo  as  to  hit  directs 
the  mark  with  a  determined  velocity.  pradici 

But  we  muft  obferve,  that  this  theory  is  of  little  fer-S""'-*^'' 
vice  for  direfting  us  in  the  prafticc  of  cannonading. 
Here  it  is  necefTary  to  come  as  near  as  we  can  to  the 
objeft  aimed  at,  and  the  hurry  of  fervice  allows  no  time 
for  geometrical  methods  of  pointing  the  piece  after 
each  difcharge.  The  gunner  either  points  the  cannon 
direftly  to  the  objeCl,  when  within  200  or  300  yards 
of  It,  in  which  cafe  he  is  faid  to  ftioot  point  blank 
f pointer  au  blanc,  I.  e.  at  the  white  mark  in  the  middle 
of  the  gunners  target)  ;  or,  if  at  a  greater  diftance,  he 
eftlmates  to  the  beft  of  his  judgment  the  defleClion  cor- 
refponding  to  his  diftance,  and  points  the  cannon  ac- 
cordingly. In  this  he  is  aided  by  the  greater  thicknefs 
at  the  breech  of  a  piece  of  ordnance.  Or,  laftly,  when 
the  intention  is  not  t<?  batter,  but  to  rake  along  a  line 
occupied  by  the  enemy,  the  cannon  is  elevated  at  a 
confiderablc  angle,  and  the  fliot  difcharged  with  a  fmall 
force,  fo  that  it  drops  Into  the  enemy's  poft,  and  bounds 
along  the  line.  In  all  thefe  fervices  the  gunner  is  di- 
rected entirely  by  trial,  and  we  cannot  fay  that  this  pa- 
rabolic theory  can  do  him  any  fervice. 

The  principal  ufc  of  It  Is  to  dIreCt  the  bombardier  In 
throwing  fhells.  With  thefe  It  Is  propofed  to  break 
down  or  fet  fire  to  buildings,  to  break  through  the 
vaulted  roofs  of  magazines,  or  to  intimidate  and  kill 
troops  by  burfting  among  them.  Thefe  objcCts  are  al- 
ways under  cover  of  the  enemy's  works,  and  cannot  be 
touched  by  a  dIreCt  ftiot.  The  bombs  and  carcaffes  are 
therefore  thrown  upwards,  fo  as  to  get  over  the  de-  , 
fences  and  produce  their  efFeCt. 

Thefe  fhells  are  of  very  great  weight,  frequently  ex-  ' 
ceeding  200  lbs.    The  mortars  from  which  they  are  | 
difcharged  muft  therefore  be  very  ftrong,  that  they  may 
refift  the  explofion  of  gunpowder  which  Is  necefTary  for  j 
throwing  fuch  a  mafs  of  matter  to  a  diftance  ,•  they  are  j 
confequcntly  unwieldy,  and  it  Is  found  moft  convenient 
to  make  them  almoft  a  folid  and  immoveable  lump.  Very 
little  change  can  be  made  In  their  elevation,  and  there- 
fore their  ranges  are  regulated  by  the  velocities  given  to 
the  fliell.    Thefe  again  are  produced  by  the  quantities 
1  of 
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of  powder  in  the  charge ;  and  expeiicnce  (confirming 
tlie  bell  theoretical  notions  that  we  can  form  of  the 
fnbjeft)  has  taught  iis,  that  the  ranges  are  nearly  pro- 
portional to  the  quantities  of  powder  employed,  only 
not  increafing  quite  fo  fail.  This  method  is  much  ea- 
fier  than  by  differences  of  elevation  ;  for  we  can  felefh 
the  elevation  which  gives  the  greateft  range  on  the 
given  plane,  and  then  we  are  certain  that  we  are  em- 
ploying the  fmalleft  quantity  of  powder  with  which  the 
fervice  can  be  performed  :  and  we  have  another  advan- 
tage, that  the  deviations  whicli  unavoidable  caufes  pro- 
duce in  the  real  direftions  of  the  bomb  will  then  pro- 
duce the  fmalleil  pofiible  deviation  from  the  intended 
range.   This  is  the  cafe  in  moft,  mathematical  maxima. 

In  military  projeitiks  the  velocity  is  produced  by 
the  explofion  of  a  quantity  of  gunpowder  ;  but  in  our 
theory  it  is  conceived  as  produced  by  a  fall  from  a  cer- 
tain height,  by  the  proportions  of  which  we  can  accu- 
rately determine  its  quantity.  Thus  a  velocity  of  1 600 
feet  per  fecond  is  produced  by  a  fall  from  the  height  of 
40,000  feet  or  1333  yards. 

The  height  CA  (fig.  4.)  for  producing  the  velocity 
•  of  projeftlon  Is  called,  in  the  language  of  gunnery,  the 
IMPETUS.    We  fhall  exprefs  it  by  the  fymbol  h. 

The  diflance  AB  to  which  the  fhell  goes  on  any 
plane  AB  Is  called  the  amplitude  or  the  range  r. 

The  angle  DBA,  made  by  the  vertical  line  and  the 
plane  AB,  may  be  called  the  angle  of  position  of  that 
plane,  p. 

The  angle  DAB,  made  by  the  axis  or  direftlon  of 
the  piece,  and  the  direction  of  the  objeft,  may  be  call- 
ed the  angle  of  elevation  of  the  piece  above  the 
plane  AB> 

The  angle  ZAD,  made  by  the  vertical  line,  and  the 
direftlon  of  the  piece,  may  be  called  the  zenith  dlf- 
tance, 

The  relations  between  all  the  circumftances  of  velo- 
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city,  diftance,  pofition,  elevation,  and  time,  may  be  in- 
cluded in  the  following  propofitions. 

I.  Let  a  fhell  be  projefted  from  A,  with  the  velocity  Relations 
acquired  by  falling  through  CA,  with  the  intention  of  between 
hitting  the  mark  B  fituated  in  the  given  line  AB.        '^<=  '^^1®- 

Make  ZA  =  4AC,  and  draw  BD  perpendicular  to^'ce&u 
the  horizon.  Defcribe  on  ZA  an  arch  of  a  circle  * 
ZDA,  containing  an  angle  equal  to  DBA,  and  draw 
AD  to  the .  interfeftion  of  this  circle  with  DB  ;  then 
will  a  body  prejefted  from  A,  in  the  direftion  AD, 
with  the  velocity  acquired  by  falling  through  CA,  hit 
the  mark  B. 

For,  produce  CA  downwards,  and  dray/  BF  parallel 
to  AD,  and  draw  ZD.  It  is  evident  from  the  con- 
ftruftion  that  AB  touches  the  circle  in  B,  and  that  the 
angles  ADZ,  DBA,  are  equal,  as  alfo  the  angles 
AZD,  DAB  ;  therefore  the  triangles  ZAD,  ADB 
are  iimllar. 

Therefore  BD  :  DA  =  DA  :  AZ, 

And  DA^rrBDXAZ; 
Therefore  BF'  =  AFXAZ,  =  AFX4AC. 
Therefore  a  parabola,  of  which  AF  Is  a  diameter,  and 
AZ  its  parameter,  will  pafs  through  B,  and  this  pa- 
rabola will  be  the  path  of  the  fhell  projected  as  already 
mentioned. 

Remark.  Whea  BD  cuts  this  circle,  it  cuts  it  in 
two  points  D,  d ;  and  there  are  two  direftions  which 
will  folve  the  problem.  If  B  D'  only  touches  the  cir- 
cle in  D',  there  is  but  one  direftion,  and  AB'  is  the 
greateil  pofiible  range  with  this  velocity.  If  the  verti- 
cal hue  through  B  does  not  tncet  the  circle,  the  problem 
is  ImpofTible,  the  velocity  being  too  fmall.  When  B'D' 
touches  the  circle,  the  two  dlrcftions  AD' and  A 
coalefce  into  one  direftlon,  producing  the  greateil  range, 
and  bifefting  the  angle  ZAB  ;  and  the  other  two  direc- 
tions AD,  Art',  producing  the  fame  range  AB,  are  eqiii- 
diftant  from  AD',  agreeably  to  the  general  propofitlon. 


It  is  evident  that  AZ  :  AD  =  S,ADZ  :  S,AZD,=  S,DBA  :  S,DAB,  =  S,/' :  S,^ 
AndAD:DB  =  S,DBA:S,DAB,=:  'S,p:S,e 
^     AndDB:  AB  =  S,DAB:  S,ADB,=  S,  e  ;  S,  2; 

Therefore  AZ  :  AV>~?>\p  XS,  f  :  S',  ^  XS,  z  ;  =  S%/  :  S,  eXvS,  z 

Or  4/6  :  r  =  S%/)  :  S,  e  X  S,  z,  and  4 X  S,  e  XS,  2;  =  rXS%/' 


Ilence  we  obtain  the  relations  wanted. 

Thus  h=  —  J—,  and  r—  3   


And  S,  z  = 


XS'/ 


and  S,e~ 


4^XS,f  4/^x8,2; 
The  only  other  circumftance  in  which  we  are  intcrefl- 
ed  is  the  time  of  the  flight.  A  knowledge  of  this  Is 
neceflary  for  the  bombardier,  that  he  may  cut  the  fuzes 
of  his  fliells  to  fuch  lengths  as  that  they  may  burll  at 
the  very  i^ftant  of  their  hitting  the  mark. 

Now  AB  :  DB  =  Sin,  ADB  :  Sin,  DAB,  =  S,T.: 

S,  e,  and  DBrr  f^  But  the  time  of  the  flight  Is 

S,  z 

the  fame  with  the  time  of  falHng  through  DB,  and  16 

r  X  S  f 

feet :  DB=.  i"  :  t''^.  Hence  t'  — ■•    '  - ,  and  we  have 

16S,  z 


This  becomes  ftlU  eafier  In  praftlce  ;  for  the  mortaf 
fliould  be  fo  elevated  that  the  range  is  a  maximum  :  in 
which  cafe  AB  =  DB,  and  then  half  the  difference  of 
the  logarithms  of  AB  and  of  1 6  is  the  logarithm  of  the 
time  In  feconds. 

Such  are  the  deduftlons  from  the  general  propofitions  -jhc  th  or» 
which  conftltute  the  ordinary  theory  of  gunneiy.     It  of  gunnery 
remains  to  compare  them  with  experiment.  compared 
In  fuch  experiments  as  can  be  performed  with  sfreat^''^^  expc* 
accuracy  in  a  cnamber,  the  coincidence  is  as  great  as 
can  be  wUhed.    A  jet  of  water,  or  m-ercuiy,  gives  us 
the  fineft  example,  becaufe  we  have  the  whole  parabola 
exhibited  to  us  in  the  fimultaneous  places  of  the  fwc- 
ceedlng  particles*    Yet  even  in  thefe  experiments  a  de- 
viation can  be  obferved.    When  the  jet  is  made  on  a 
horizontal  plane,and  the  curve  carefully  traced  on  a  per- 
pendicular plane  held  clofe  by  it,  it  is  found  that  the 
diftance  between  the  higheft  point  of  the  curve  and  the 


tlie  following  eafy  rule. 

From  the  fum  of  the  logarithms  of  the  range,  and  of  ^nark  is  lefs  than  the  diftance  between  it  and  the  fpo'ut^ 

the  fine  of  elevation,  fubtradl  the  fum  of  the  logarithms  ^nd  that  the  defcending  branch  of  the  curve  is  more 

of  16,  and  of  the  fine  of  the  zenith  diftance,  half  the  perpendicular  than  the^afcending  branch.    And  this 

remainder  is  the  logarithm  of  the  time  m  feconds.  difference  is  more  remarkable  as"  the  jet  is  made  with 
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greater  velocity,  and  reaches  to  a  greater  diflance.  This 
is  evidently  produced  by  the  refiftance  of  the  air,  which 
diminifhes  the  velocity,  without  affefting  the  gravity  of 
the  proje£tI!e.  It  is  ftill  more  fenfible  in  the  motion  of 
bombs.  Thefe  can  be  traced  through  the  air  by  the 
light  of  their  fuxes  5  and  we  fee  that  their  highell  point 
is  always  much  nearer  to  the  mark  than  to  the  mortar 
en  a  horizontal  plane. 

The  greateft  horizontal  range  on  this  plane  (hould 
be  when  the  elevation  is  45  .  It  is  always  found  to  be 
much  lower. 

The  ranc-ef;  on  this  plane  fliould  be  as  the  fines  of 
twice  the  elevation. 

A  ball  difGharged  at  the  elev.  19".  5'  ranged  448  yards 

9-45  330 

It  fliould  have  ranged  by  theory  241' 

The  ran'2;e  at  an  elevation  of  45^  {hnuld  be  twice  the 
impetus.  Mr  Robins  found  that  a  mufltet-ball,  difchar- 
ged  vvith  the  ufual  allotment  of  powder,  had  the  velo- 
city of  I  700  feet  in  a  fecond.  I'his  requires  a  fall  of 
45156  feet,  and  the  range  fliould  be  90312,  or  IJ^ 
iniies;  whereas  it  does  not  much  excet  d  half  a  mile.  A 
24  pound  bull  difcharged  vvith  16  pounds  of  powder 
fliould  range  about  16  miles  ;•  whereas  it  is  generally 


fhort  of  ?  miks. 


Such  fafts  ihow  incontrovertibly  how  deficient  the 


This  com 

ftews"hc  P^''*h"hc  theory  is,  and  how  unfit  for  dire£ling  the 
deficiency  of  P^^ciice  of  the  arfeillerift.  A  very  fimple  confideration 
thctheoiy.  is  fulhcient  for  rendering  this  obvious  to  the  moil  unin- 
flruCled.  The  refiRance  of  the  air  to  a  very  light  body 
may  greatly  exceed  its  weight.  Any  one  will  feel  this 
in  trying  to  move  a  fan  very  rapidly  through  the  air  ; 
therefore  this  refiftance  .would  occafion  a  greater  devia- 
tion from  uniform  motion  than  gravity  would  in  thit 
body.  Its  path,  therefore,  through  the  air  may  differ 
imire  from  a  parabola  than  the  parabala  itfelf  deviates 
from  the  flraight  line. 

It  is  for  fuch  cogent  reafons  that  we  prefume  to  fay,  that 
the  voluminous  treatifes  which  have  been-  pubhfhed  on  this 
fubjeft  are  nothing  but  ingenious  amufements  for  young 
mathem.aticians.  Fewperfons  vvholiave  been  much  engag- 
ed in  the  ftudy  of  mechanical  philofophv  have  miffed  this 
opportunity  in  the  l)£ginning  of  their  ftudies..  Thefubjeft 
is  eafy.  Some  property  of  the  parabola  occurs,  by  which 
they  can  give  a  neat  and  fyftematic  folution  of  all  the  que- 
ftions  ;  and  at  this,  time  offludy  it  fcems,  a  conhderabie 
cfTay  of  flcill.  They  are  tempted  tg  write  a  book  oa. 
the  fubjeft  ;  and  it  finds  readers  among  other  young 
mechanicians,  and  em.ploys  all  the  mathematical  know- 
ledge that  moft  of  the  young  gentlt^men  of  the  military 
profefTion  are  poffefTed  of.  But  thefe  performances  de- 
ferve  little  attention  from  tlie  pradtical  artillerifj,.  All 
that  feems  poiTible  to  do  for  his  education  is,  to  multi-. 
ply  judicious  experimentsi  on  real  pieces  of  ordnance, 
with  the  charges  that  are  ufed  in  adlual  fervice,  and 
to  furnifh  him  with  tables  calculated  froni  fuch  experi-. 
ments. 

Thefe  obfervations  will  ferve  to  juftify  us  for  Iiaving 
given  fo  concifc  an  agcount  of  this  doftrine  ef  the  para- 
4p      bolic  flight  of  bodi<;s. 
Caufes  of       But  it  is  the  bufinefs  of  a  philofopher  to  inquire  into, 
this  defici-  the  caufes  of  fuch/a  prodigious  deviation  from,  a  well 
founded  theory,  and  having  difcovered  them,  to  afcer- 
tain  precifely  the  deviations  they  occafion.  Thus  we  lhall 
obtaia  another  theory,  either  in  the  form  of  the  parabolic 


31 


C   T   I   L   E  S. 

theory  correfted,  or  as  a  fubjeft  of  independent  dlfcuf- 
lion.    This  we  fhall  now  attempt. 

The  motion  of  projeftiles  is  performed  in  the  atmo-  EfFc(ft 
fphere.  The  air  is  difplaced>  or  put  in  motion.  What-  'he  atr 
ever  motion  \\  acquires  muft  be  taken  from  the  bullet,  ^1^'^^^* 
The  motion  communicated  to  the  air  mull  be  in  the  pro- 
portion of  the  quantity  of  air  put  in  motion,  and  of  the 
velocity  communicated  to  it.  If,  therefore,  the  difplaced 
air  be  always  fimilarly  difplaced,  whatever  be  the  velo- 
city of  the  bullet,  the  motion  communicated  to  it,  and 
loll  by  the  bullet,  muil  be  proportional  to  the  fqaare  of 
the  velocity  of  the  liullct  and  to  the  denfity  of  the  air 
jointly.  T'herefore  the  diminution  of  its  motion  rnuft  be 
greater  when  the  motion  itfelf  is  greater,  and  in  the 
very  great  velocity  of  fhor  and  ihclls  it  mult  be  prodi- 
gio-us.  It  appears  from  Mr  Robins's  experiments  that 
a  globe  of  4r  inches  in  diameter,  moving  with  the  velo- 
city of  25  feet  in  a  iecond,  fulbiined  a  reiiflance  of  3  1  ^ 
grains,  nearly  4  of  an  ounce.  Suppofe  this  ball  to  mo-ve 
800  feet  in  a  fecond,  that  is  32  times  failer,  its  reiill- 
ance  would  be  32X32  times  \  of  an  ounce.or  768  oun- 
ces or-48  pounds.  This  is  four  times  t'he  weight  of  a 
ball  of  cait  iron  of  this  diameter  ;  and  if  tlic  initial  ve- 
locity had  been  1600  feet  per  lecond,  the  refiftance 
would  be  at  leaft  16  times  the  weight  of  the  baU.  It 
is  indeed  much  greater  than  thi^. 

Tfiis  refifta^ice,  operating  conftantly  and  uniformly  Compa 
on  the- ball,  muft  take  away  four  times  as  much  from,^'^'''h 
its  velocity  as  its  gravity  would  do  in  the  fame  timci"^^'^^ 
We  know  that  in  one  fecond  gra'^ity  would  reduce  the 
velocity  800  to  7-68  if  the  ball  were  projefted  ftraight 
upwards.  This  refiftance  of  the  air  would  therefore  re- 
duce it  in  one  fecond  to  672,  if  it  operated  uniformly  y 
but  as  the  velocity  diminiihes  continually  by  the  refift- 
ance, and  the  refiftance  diminifhes-  along  with  the  velo- 
city, the  real  diminution  will  be  f^newhat  lefs  than  128 
feet.  We  ftiall,  however,  fee  afterwards  that  in  one  fe- 
cond its  velocity  will  be  reduced  from  800  to  687. 
Froni  this  fimple  inftance  we  fee  that  the  refiftance  of 
the  air  muft  occafion  great  deviation  from  parabohc  mo- 
tion. 

In  order  to  judge  accurately  of  its  effedt,  we  muft  And  cc 
confider  it  as  a  retarding  force,  in  the  fame  way  as  we  dered  a 
confider  gravity.    The  weight  W  of  a  body  is  the  ag-^'^"''''" 
greg?,te  of  the  aftion  of  the  force  of  gravity  g  an  each 
particle  of  the  body.   Suppofe  the  number  of  equal  par- 
ticles, or  the  quantity  of  matter,  of  a  body  to  be  M, 
then  W  is  equivalent  to  i^M.    In  like  manner,  the  re- 
fiftance R,  which  we  obferve  in  any  experiment,  is  the 
aggregate  of  the  aftion  of  a  retarding  force  R'  on  each 
particle,  and  is  equivalent,  to  R'M  ;  and  as  g  is  equal  to 
W  ^       .  R 

y^,  fo.R.'  IS  equal  to:|^>,   We  fliall  keep  this  diftindioii 

in  view,  by  adding  the  differential  mark  '  to  the  letter 
R  or  r,  which  expreifes  the  aggregate  refiftance. 

If  we,  in  this  manner,  conlider  refiftance  as  a  retard-The  r 
ing  force,  we  qan  compare  it  with  any  other  fuch  force «f 
by  means  of  the  retardation  which  it  produces  in  fimilar  '''^'^ 
circumftances.  Ws  would  compare  it  with  gravity  by,"" 
comparing  the  diminution  of  velocity  which  its  uniform 
aftion  produces  in  a  given  time  with  the  diminution 
produced  in  the  fame  time  by  gravity.  But  we  have  no 
opportunity  of  doing  this  direftly;  for  when  the  refiftance 
of  the  air  diminifties  the  velocity  of  a  body,  it  diminiftves 
it  gradually,  _which  occafioi*3  a  gradual  dirnmution  of  its- 
own 
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own  intenAty.  This  is  not  the  cafe  with  gravity,  ■'A'liich 
<has  the  fame  aftion  on  a  body  in  motion  or  at  reft.  We 
cannot,  therefore,  obferve  the  uniform  aftion  of  the  air's 
refiftancti  as  a  retarding  force.  We  muft  fall  on  fome 
other  way  of  making  the  comparifon.  We  can  ftate 
them  both  as  dead  preffures.  A  ball  may  be  fitted  to  the 
rod  of  a  fpring  ftillyard,  and  expofed  to  the  impiilfe  of  the 
wind.  I'his  will  com.prefs  the  ftillyard  to  the  mark  3, 
for  inftance.  Perhaps  the  weight  of  the  ball  will  com- 
.prefs it  to  the  mark  i5.  We  know  that  half  this  weight 
would  comprefs  it  to  3.  We  account  this  equal  to  the 
•prefture  of  the  air,  becaufe  they  balance  the  fame  elafti- 
city  of  the  fpring.  And  in  this  way  we  can  eftimate  the 
refiftance  by  weights,  whofe  preflures  are  equal  to  its 
preiTure,  and  we  can  thus  compare  it  with  other  refift- 
ances,  weights,  or  any  other  preftures.  In  faft,  we  are 
meafuving  them  all  by  the  elafticity  of  the  fpring.  This 
elafticity  in  its  different  pofitions  is  fuppofed  to  have 
the  proportions  of  the  weights  which  keep  it  in  thefe 
pofitions.  Thus  we  reafon  from  the  nature  of  gravity, 
no  longer  confidered  as  a  dead  prefFure,  but  as  a  retsrd- 
ing  force :  and  we  apply  our  conclufions  to  refiftances 
which  exhibit  the  fame  preflures,  but  which  we  cannot 
make  to  aft  uniformly.  This  fenfe  of  the  words  muft 
be  carefully  remembered  whenever  we  fpeak  of  refift- 
^      ances  in  pounds  and  ounces. 

tyr  The  moft  dired  and  convenient  way  of  ftating  th$ 
comparifon  between  the  refiftance  of  the  air  and  the  ac- 

°"hen  '^^^^'■^'^'"g  f°*"ce  of  gravity,  is  to  take  a  cafe  in  which 
.  we  know  that  they  are  equal.  Since  the  refiftance  is 
hele  aflumcd  a?f  proportional  to  the  fquare  of  the  velo- 
city, it  is  evident  that  the  velocity  may  be  fo  increafed 
that  the  refiftance  fliall  equal  or  exceed  the  weight  of 
the  body.  If  a  body  be  already  moving  downwards  with 
this  velocity,  it  cannot  accelerate  ;  becaufe  the  accele- 
rating force  of  gravity  is  balanced  by  an  equal  retarding 
force  of  refiftance.  It  follows  from  this  remark,  that 
this  velocity  is  the  greateft  that  a  body  can  acquire  'by 
the  force  of  gravity  only.  Nay,  we  lhall  afterwards  fee 
that  it  never  can  completely  attain  it  ;  becaufe  as  it  ap- 
proaches  to  this  velocity,  the  remainingaccelerating  force 
decreafes  fafter  than  the  velocity  increafes.  It  may 
therefore  be  called  the  hmiting  or  terminal  velocity 
by  gravity. 

Let  be  tiie  height  through  which  a  heavy  body 
muft  fall,  in  vacuo,  to  acquire  its  terminal  velocity  in 
air.  If  projtCl:ed  directly  upwards  with  this  velocity,  it 
will  rife  again  to  this  height,  and  the  height  Is  half  the 
fpace  which  it  would  deicrlbe  uniformly,  with  this  ve- 
locity, in  the  time  of  its  afcent.  Therefore  the  refiftance 
to  this  velocity  being  equal  to  the  v^^eiglit  of  the  body, 
it  would  extlnguifti  this  velocity,  by  its  uniform  aftlon,  m 
the  fame  time,  and  after  the  fame  diftance,  that  gravity 
would. 

No\y  let  IT  be  the  velocity  which  gravity  generates 
or  extinguifhes  during  an  unit  of  time,  and  let  u  be 
the  terminal  velocity  of  any  particular  body.  The  theo- 


S 


u 

rems  for  perpendicular  afcents  give  us  — ,  u  and  a 
being  both  numbel'S  reprcfenting  units  of  fpace  ;  there- 

fore,  in  the  prefent  cafe,  we  have  n  rr  — .For  the  whole 

2a 

refiftance  r,  orr'M,  js  fuppofed  equal  to  the  weight,  or  to 

u  * 

and  therefore  r'  is  equal  to  ^,  =  —   and  2  a  = 


TILES. 

.  There  is  a  confideration  which  ought  to  have  place 

here.  A  body  defcends  in  air,  not  by  the  whole  of  its 
weight,  but  by  the  excefs  of  its  weight  above  that  of 
the  air  which  it  difplaces.  It  defcends  by  its  fpeclfic 
gravity  only  as  a  ftone  does  in  water.  Suppofe  a  bo- 
dy 32  times  heavier  than  air,  it  will  be  buoyed  up  by 

a  force  equal  to  —  of  its  weight ;  and  inftead  of  ac- 

quiring  the  velocity  of  32  feet  in  a  fecond,  it  will  only 
acquire  a  velocity  of  3 1,  even  though  it  fuftalned  nd 
refiftance  from  the  inertia  of  the  air.  Let  be  the 
weight  of  the  body  and  ^  that  of  an  equal  bulk  of  air  : 
the  accelerative  force  of  relative  gravity  on  each  particle 

willbe^Xl— —  ;  and  this  relative  acceleratinfr  force 

might  be  diftinguifiled  by  another  fymbol  y.  But  ia 
all  cafes  in  which  we  have  any  intereft,  and  particular- 
.....  ^ 

ly  in  mihtary  projeftiles,  —  is  fo  fmall  a  quantity  that  it 

would  be  pedantic  affeilation  to  attend  to  it.  It  i$ 
much  more  than  compenfated  when  we  make  feet 
inftead  of  32^^  which  it  ftiould  be. 

Let  e  be  the  time  of  this  afcent  in  oppofition  to  gra- 
vity. The  fame  theorems  give  us  f  a  =  2  a  ;  and  fince 
the  refiftance  competent  to  this  terminal  velocity  is  e- 
qual  to  gravity,  e  will  alfo  be  the  time  in  which  it  would 
be  extlnguifhed  by  the  uniform  a£lIon  of  the  refiftance  ; 
for  which  reafon  we  may  call  it  the  extinguifliing  time  for 
this  velocity.  Let  R  and  E  mark  the  refiftance  and 
extinguiftiing  time  for  the  fame  body  moving  with  the 
velocity  i. 

Since  the  refiftances  are  as  the  fquares  of  the  veloci- 

ties,  and  the  refiftance  to  the  velocity  u  is   ,  R  will 

be  —  — .    Moreover,  tire  times  in  which  the  fame  ve- 

2  7 

locity  will  be  extinguiftied  'by  different  forces,  aftina- 
uniformly,  are  inverfely  as  the  forces,  and  gravity  would 

extinguifh  the  velocity  i  in  the  time-^,~(in  thefe mea- 
fures)  to  "T")  =        Therefore  we  have  the  following  pro- 
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portion -R)  =  — :  25,  and  2a  is  equal  to 

E,  the  time  in  which  the  velocity  i  will  be  extlnguifhed 
by  the  uniform  aftion  of  the  refiftance  compe°ent  to 
tills  veloctiy. 

The  velocity  i  would  in  this  cafe  b«  extiiiguiftied 
after  a  motion  uniformly  retarded,  in  whidi  the  fpace 
defcribed  is  one-half  of  what  would  be  uniformly  de- 
fcribed  during  the  fame  time  with  the  conftant  veloci- 
ty r.  Therefore  the  fpace  thus  delcribed  by  a  motion 
which  begins  with  the  velocity  i,  and  is  uniformly  re- 
tarded  by  the  refiftance  competent  to  this  velocity,  is 
equal  to  the  height  through  which  this  body  muft  fall 
in  'vacuo  in  order  to  acquire  its  tefriilnal  velocity  in  air. 

All  thefe  circumftances  may  be  conceived  in  a  man- 
ner  which,  to  fome  readers,  will  be  more  famihar  and 
palpable.  The  terminal  velocity  is  that  where  the  re- 
fiftance of  the  air  balances  and  is  equal  to  the  weight  of 
the  body.  The  refiftance  of  the  air  to  any  particular  body 
is  as  the  fquare  of  the  velocity  j  therefore  let  R  be  the 
whole  refiftance  to  the  body  moving  with  the  velocity 
3  Z  2  I,  and 
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I,  and  r  the  refillance  to  its  motion  with  the  teinuiial 
velocity  u  ;  we  mull  have  rrrliX?^',  and  this  mull;  be 
rrW  the  weight.  Therefore,  to  obtain  the  terminal 
velocity,  divide  the  welglit  by  the  refillance  to  the  velo- 
city I,  and  the  quotient  Is  the  fqiuire  of  the  terminal 
W 

velocity,  or-^na'  :  And  this  is  a  very  expeditious  me- 
thod of  determining  it,  if  R  be  prevloufly  known. 
Then  the  connmon  theorems  give  a,  the  fall  neceffary 

for  producing  this  velocity   in  vacuo  — ^ '  '^"'^  ^ 


TILES. 


I 

2.  a  d ' 


The  time  in  which  this  dlnilnilhed  refillance 


will  cxtlngulfli  the  velocity  t  mull  increafe  in  the  pro- 
portion of  the  diminution  of  force,  and  mull  now  be 
E  c/f  or  2  a  and  the  fpace  imiformly  defcribed  during 
tills  time  with  the  initial  velocity  i  mull  he  2  a  cf 
and  this  mull  ftill  be  tv/Ice  the  height  necelTary  for 
communicating  the  terminal  velocity  iv  to  this  body. 


We  mull  ftill  have  g  = 


2  a  d 


;  and  therefore  w*=2  'raJ, 


and  IV      Ay2gad,  z=:      2  g  a  \/ci.     But  u—\/  2  ga. 
f,  and 2/7, :=:the  fpace  uniform-    Therefore  the  terminal  velocity  w  for  this  body  is 

u'\/d  ;  and  the  height  neceflary  for  communicating  it 
is  a  d.  "^i'herelore  the  terminal  velocity  varies  in  the 
fubdupllcate  ratio  of  the  diameter  of  the  ball,  and  the 
fall  neceffary  for  producing  it  varies  in  the  fimple  ratio 
of  the  diameter.  The  extinguilhing  time  for  the  velo- 
Y.d 

city  V  muft  now  be  


35 

The  com- 
parifon 


time  of  the  fall  =:  — 
.  ^ 

ly  defcribed  with  the  velocity  u  during  the  time  of  tlje 
fall,  or  its  equal,  the  time  of  the  extinftion  by  the  uni- 
form aftion  of  the  refillance  r  ;  and,  fince  :  txtinguiflies 
it  in  the  time  f,  R,  which  is  u'  times  fmaller,  will  ex- 
tingulfh  it  in  the  time  7^V,  and  R  will  extlngulfli  the 
velocity  i,  which  is  «  times  lefs  than  m,  in  the  time  ue, 
that  is,  in  the  time  2a;  and  the  body,  moving  uniformly 
during  the  time  2  ^,  =E,  with  the  velocity  i,  will  de- 
fcribe  the  fpace  2  a  ;  and,  if  the  body  begin  to  move 
with  the  velocity  i,  and  be  uniformly  oppofed  by  the 
refillance  R,  it  will  be  brought  to  reil  when  it  has  de- 
fcribed the  fpace  a  ;  and  the  fpace  in  which  the  refillance 
to  the  velocity  i  will  extinguilh  that  velocity  by  its 
uniform  aftion,  is  equal  to  the  height  through  which 
that  body  muft  fall  in  vacuo  in  order  to  acquire  its  ter- 
minal velocity  in  air.  And  thus  every  thing  is  regulated 
by  the  time  E  in  which  the  velocity  i  is  extinguHhed 
by  the  uniform  aftion  of  the  correfponding  refillance, 
or  by  2  a,  which  is  the  fpace  uniformly  defcribed  du- 
ring this  time,  with  the  velocity  i .  And  E  and  2  a  mull 
be  exprefled  by  the  fame  number.  It  is  a  number  of 
units,  of  time,  or  of  length. 

Having  afcertained  thefe  leading  circumftanccs  for 
an  unit  of  velocity,  weight,  and  bulk,  we  proceed  to 
made  gene-  fj^duce  the  fimllar  circumilances  for  any  other  magni- 
tude ;  and,  to  avoid  unnecelTary  comphcations,  we  lliall 
always  fuppofe  the  bodies  to  be  fpheres,  differing  only 
in  diameter  and  denfity. 

Firft,  then,  let  the  velocity  be  increafed  in  the  ratio  of 
1  to  V. 

v^ 

The  refiftance  will  now  be  — i—r. 

2a 

....  E  2a 
Theextinguillungtime  will  be—,  and  ev 

~2  fo  that  the  rule  is  general,  that  the  fpace  along 
which  any  velocity  will  be  extingulflied  by  the  uniform 
aftion  of  the  correfponding  refiftance,  is  equal  to  the 
height  neceflary  for  communicating  the  terminal  velo- 
city to  that  body  by  gravity.  For  ev  \i  twice  the  fpace 
through  which  the  body  moves  while  the  velocity  v  is 
extinguilhed  by  the  uniform  refiftance. 

In  the  2d  place,  let  the  diameter  increafe  in  the  propor- 
tion of  I  to  d.  The  aggregate  of  the  refiftance  changes  in 
the  proportion  of  the  furface  fimilarly  refifted,  that  is,  in 
the  proportion  of  i  to  r/^.  But  the  quantity  of  matter, 
or  number  of  particles  among  which  this  refiftance  is  to 
be  diftributed,  changes  in  the  proportion  of  i  to  d^\ 
Therefore  the  retarding  power  of  the  refiftance  changes 

in  the  proportion  of  i  to-^.  When  the  diameter  was 
J,  ifhe  refiftance  to  a  velocity  i  was—  .  It  muft  now 


If,  in  the  3d  place,  the  denfity  of  the  ball  be  increafed 
in  the  proportion  of  i  to  the  number  of  particles 
among  which  the  refillance  is  to  be  diftributed  is  in- 
creafed in  the  fame  proportion,  and  therefore  the  retard- 
ing force  of  the  refiftance  Is  equally  dimlnllhed  ;  and  if 
the  denfity  of  the  air  Is  increafed  in  the  proportion  of  i 
to  K,  the  retarding  force  of  the  refiftance  increafes  ia 
the  fame  proportion  :  hence  w^e  eafily  deduce  thefe  ge- 
neral expieflions. 

The  terminal  velocity  —u\/d"-b —  =  A/2gad'-i 

The  producing  fall  in  vacuo  —  ad-— 

The  retarding  power  of  refiftance  to  any  velocity  = 


2  a 


Ed, 


The  extinguifiiing  time  for  any  velocity  vz 

And  thus  we  fee  that  the  chief  circumilances  are  re- 
gulated by  the  tei wind  velocity,  or  are  conveniently  re- 
ferred to  it. 

']'o  render  the  deduftions  from  thefe  premifes  perfpi-Un 
cuous,  and  for  communicating  diftinft  notions  or  ideas,  ^^^y  ^ 
it  will  be  proper  to  afllime  fome  convenient  units,  by 
which  all  thefe  quantities  may  be  meafured  ;  and,  as  ^i^^y 
this  fubjeft  is  chiefly  interefting  in  the  cafe  of  mihtary  mea 
projeftiles,  we  fhall  adapt  our  units  to  this  purpofe. 
Therefore,  let  a  fecond  be  the  unit  of  time,  a  foot  the 
unit  of  fpace  and  velocity,  an  inch  the  unit  of  diame- 
ter of  a  ball  or  ihell,  and  a  pound  avoirdupoife  the  unit 
of  preffure,  whether  of  weight  or  of  refiftance  therefore 
^  is  32  feet. 

The  great  difficulty  is  to  procure  an  abfolute  mea- 
fure  of  r,  or  u,  or  a  ;  any  one  of  thefe  will  determine 
the  others. 

Sir  Ifaac  Newton  has  attempted  to  determine  r  by  Sir  If 
theory,  and  employs  a  great  part  of  the  fecond  book  of 
the  Frincipia  in  demonllrating,  that  the  refiftance  to  a^^^'[^j 
fphere  moving  with  any  velocity  is  to  the  force  which 
would  generate  or  deftroy  its  whole  motion  in  the  time 
that  it  would  uniformly  move  over  y  of  its  diameter 
with  this  velocity  as  the  denfity  of  the  air  is  to  the  den- 
fity of  the  fphere.  This  is  equivalent  to  demonftrating 
that  the  refiftance  of  the  air  to  a  fphere  moving  through 
it  with  any  velocity,  is  equal  to  half  the  weight  of  a 

column 
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column  of  ail*  having  a  g'reat  circle  of  the  fphere  for  its 
bafc,  and  for  its  altitude  the  heiglit  from  which  a  body 
muft  fall  in  vacuo  to  acquire  this  velocity.  Tliis  npp'ears 
from  Newton's  demonftration  j  for,  let  the  fpecific  gru- 
vity  of  tlte  air  be  to  that  of  the  ball  as  i  to  m  ;  then, 
bccaufc  the  times  in  which  the  fame  velocity  wih  be  ex- 
linguiihed  by  the  uniform  aftion  of  different  torces  are 
jnverfdy  as  the  forces,  the  refinance  to  this  velocity 
would  extinguifii  it  in  the  time  of  defcribing  |  m  d,  d 
being  the  diameter  of  the  ball.   Now  I  is  to  vi  as  the 
weight  of  the  difplaced  air  to  the  weight  of  the  ball,  or 
as  y  of  the  diameter  of  the  ball  to  the  length  of  a  co- 
iumu  of  air  of  equal  weight.    Call  this  length  a  ;  a  is 
therefore  equal  to  y  m  d.     Suppofe  the  ball  to  fall 
from  the  height  a  in  the  time  /,  and  acquire  the  velocity 
u.    If  it  moved  uniformly  with  this  velocity  during  this 
time,    it  would  defcribe  a  fpace  •=  z  a,  ov  ^  m  d. 
Now^  its  weight  would  extinguifh  this  velocity,  or 
deftroy  this  motion,  in  the  fame  time,  that  is,  in  the 
time  of  defcribing  ^  m  d;  but  the  refillance  of  the 
air  would  do  this  in  the  time  of  defcribing  y  m  d ; 
that  is,  in  twice  the  time.    I'he  refinance  therefore  is 
equal  to  half  the  weight  of  the  ball,  or  to  half  the 
weight  of  the  column  of  air  whofe  height  is  the  height 
producing  the  velocity.  But  the  relillances  to  different \  e- 
locities  are  as  the  fquares  of  the  velocities;  and  therclorc, 
as  their  producing  heights,  and,  in  general,  the  relilhince 
of  the  air  to  a  fphere  moving  with  any  velocity,  is  eqiud 
to  the  half  weight  of  a  column  of  air  of  eqiral  fetlion, 
and  whofe  altitude  is  the  height  producing  the  velocity. 
The  refult  of  this  inveftigation  has  been  acquiefced  in  by 
all  Sirlfaac  Newton's  commentators.  Many  faults  have  in- 
\  deed  been  found  with  his  reafoning,  and  even  with  his 
principles  ;  and  it  mull  be  acknowledged  that  although 
this  inveftigation  is  by  far  the  moil  ingenious  ot  any  in 
the  Principia,  and  fets  his  acutenefs  and  addrefs  in  the 
mofl  confpicuous  light,  his  reafoning  is  liable  to  ferious 
objcdlions,  which  his  moft  ingenious  commentators  have 
not  completely  removed.    However,  the  conclufion  has 
been  acquiefced  in,  as  we  have  already  ftated,  but  as  if 
derived  from  other  principles,  or  by  more  logical  reafon- 
ing.    We  cannot,  ho\vever,  fay  that  the  reafonings  or 
aflumptions  of  thefe  mathematicians  are  much  better 
than  Newton's  :  and  we  muft  add,  that  all  t^he  caules  of 
deviation  from  the  duplicate  ratio  of  the  velocities,  and 
the  caufes  of  increafed  refiilance,  which  the  later  authors 
have  valued  themfelves  for  difcovering  and  introducing 
into  their  invefligations,  were  pointed  out  by  Sir  Ifaac 
Newton,  but  purpofely  omitted  by  him,  in  order  to  fa- 
cilitate the  dilcuilion  i?i  l  e  di/jficillim a.    (See  .St/W.  prop. 

37-b.  ii.)  .        ,         .    ,  , 

It  is  known  that  the  weight  of  a  cubic  foot  of  water 
is  62 Y  pounds,  and  that  the  medium  denfity  of  the  air 
is  -g-y^  of  water  ;  thei-efore  let  <■:  be  the  height  producing 
the  velocity  (in  feet),  and^'  the  diameter  of  the  ball  (in 
inches),  and  yr  the  periphery  of  a  circle  whofe  diame- 

.      .  62i  ^ 

ter  is  i  ;  the  refiftance  of  the  air  will  be— — —  X  — 
'  b40  4 

I        a  nd'  . 

X  ZT.         Xd'^  —  pounds,  very  nearly,  = 
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We  may  take  an  example.  A  ha  I  of  caft.  iron  weigh- 
ing 12  pounds,  is  4t  inches  in  dianie;er.    Svppofe  this 
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ball  to  move  at  the  rate  of  25 -V  feet  m  a  feeond  (the 
reafon  of  tliis  choice  will  appear  afterwards).  The  height 
whicli  will  produce  this  velocity  in  a  falling  body  is  9^ 
feet.  The  area  of  its  great  circle  is  0,11044  feet,  or 
xVo^oVo  "f  one  foot.  Suppofe  water  to  be  840  times 
heavier  than  air,  the  wciglit  of  the  air  inciunbent  on 
this  great  circle,  and  9  J  ftct  high,  is  0,081 151  pounds : 
half  of  this  is  0,0405755  or  -vg-lcra-Voo*  "early  ^"-5- 
of  a  pound.  This  fliould  be  the  refiilance  of  the  air  to 
this  motion  of  the  ball. 

In  all  matters  of  pliyfical  difcufflon,  it  is  prudent  to  Necellity 
confront  every  theoretical  conclufion  with  experiment.  "^"t'^'"'* 
This  is  particularly  neccfTary  in  the  prefent  inflance,  be-"^^''^* 
caufe  the  theory  on  which  this  propofition  is  mounded  is 
extremely  uncertain.  Newton  fpeaks  of  it  with  the 
moll  cautious  difhdence,  and  fecures  the  juflnefs  of  the 
conclufions  by  the  conditions  which  he  allumes  in  his 
inveftigation.  He  defcribes  with  the  greateil  precifion 
the  flate  of  the  fluid  in  which  the  body  mufl  move,  fa 
as  that  the  demonftrations  may  be  fli  i£l,  and  leaves  it  to 
others  to  pronounce  whether  this  is  the  real  conftitu- 
tion  of  our  atmofphere.  It  muft  be  granted  that  it  is 
not ;  and  that  many  other  fuppofitions  have  been  intro- 
duced by  his  commentators  and  followers,  in  order  to 
fuit  his  inveftigation  (for  we  muft  affert  that  little  or 
nothing  has  been  added  to  it)  to  the  circumftances  of 
the  cafe.       _  "  .40 

Newton  himfelf,  therefore,  attempted  to  compare  his  Newton's 
propolitions  with  experiment.     Some  were  made  by^xpf-ri- 
dropping  balls  from  the  dome  of  St  Paul's  cathedral;  and™*^"^^' 
all  thefe  fhowed  as  great  a  coincidence,  with  his  theory 
as  they  did  with  each  other :  but  the  irregularities  were 
too  great  to  allow  him  to  fay  with  precifion  what  was 
the  refiftance.    It  appeared  to  follow  tlie  proportion  of 
the  fquares  of  the  velocities  with  fufhcient  exatlnefs ; 
and  though  he  could  not  fay  that  the  refiftance  was 
equal  to  the  weight  of  the  column  of  air  having  the 
height  neceffary  for  communicating  the  velocity,  it 
was  always  equal  to  a  determinate  part  of  it ;  and 
might  be  ftated  —  na,  «  being  a  number  to  be  fixed 
by  numerous  experiments. 

One  great  fource  of  uncertainty  in  his  experiments 
feems  to  have  efcaped  his  obfervation  :  the  air  in  that 
dome  is  almoft  always  in  a  flate  of  motion.  In  the 
lummer  feafon  there  is  a  very  fenfible  current  of  air 
downwards,  and  frequently  in  winter  it  is  upwards :  and 
this  current  bears  a  very  great  proportion  to  the  velo- 
city of  the  defcents.  Sir  Ifaac  takes  no  notice  of  this. 

He  made  another  fet  of  experim.cnts  with  pendulums; 
and  has  pointed  out  fome  very  curious  and  unexpefted 
circum.flances  of  their  motions  in  a  refifting  medium. 
There  is  hardly  any  part  of  his  noble  work  in  which  his 
addrefs,  his  patience,  and  his  ailonifliing  penetration,  ap- 
pear in  greater  luftre.  Jt  requires  the  utmofl  intenfenefs 
of  thought  to  follow  him  in  thefe  difquiiitions  ;  and  we 
cannot  enter  on  the  fubjeft  at  prefent:  fome  notice  will 
be  taken  of  thefe  experiments  in  the  article  Resistance 
of  Fluids.  Their  reiults  were  mucii  more  uniform,  and 
confirmed  his  general  theory;  and,  as  we  have  faid  above, 
it  has  been  acquiefced  in  by  the  firfl  mathematicians  of 
Europe.  _ 

But  the  deductions  from  this  theory  were  fo  incon- Inutility  of 
fiftent  with  the  obfei-ved  motions  of  military  projeftiles,^*^^  theory 
when  the  velocities  arc  prodigious,  that  no  application'" 
could  be  made  whicli  could  be  of  any  fervice  for  deter- 
mining 
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4a      mlnmg  the  pafli  and  motion  of  cannon  (hot  and  bombs  ; 
tcnf  ts  of    ^^'^  although  Mr  John  Bernoulli  gave  in  1  7  1  8  a  moft 
vari^>us      elegant  determination  of  the  trajeftory  and  motion  of 
m  ithemati-a  body  projefted  in  a  fluid  which  refills  in  the  duplicate 
.cians,  &c.  ratio  of  the  velocities  (a  problem  which  even  Newton 
did  not  attempt),  it  has  remained  a  d'.;ad  letter.  Mr 
Benjamin  Robins,  equally  eminent  for  phyfical  fcience 
and  mathematical  genius,  was  the  iirfl;  who  fufpefted 
.the  true  caufe  of  the  imperfedlion  of  the  ufually  received 
theories;  and  in  1737  he  publifhed  a  fmall  tradl,  ift 
which  he  fliowed  clearly,  that  even  the  Newtonian  the- 
ory of  reliftance  muft  caufe  a  cannon  ball,  difcharged 
with  a  full  allotment  of  powder,  to  deviate  farther  from 
the  parabola,  in  which  it  would  move  in  vacuo,  than 
:the  parabola  deviates  from  a  llraight  line.  "But  he  farthe-r 
afferted,  on  tlie  authority  of  good  reafoning,  that  in  fuch 
great  velocities  the  refiftance  muft  be  much  greater  than 
this  theory  afiigns;  becaufe,  befides  the  refiftance  arifing 
from  the  ine>  tia  of  the  air  which  is  put  in  motion  by  the 
ball,  there  muft  be  a  refiftance  airfurg  from  a  condenfatlon 
of  the  air  on  the  anterior  furface  of  the  ball,  and  a  rare- 
f;i(!i\ion  behind  it  :  and  there  muft  be  a  -third  refiftance, 
arifing  from  the  ftatical  piciTure  of  the  air  on  its  ante- 
•rior  part,  when  the  motion  is  fo  fwift  that  there  is  a  va- 
cuum behind.    Even  thefe  caufes  of  difagreement  with 
•the  theory  had  been  forefeen  and  mentioned  by  New- 
ton (fee  the  Scholium  to  prop.  37,  Book,  II.  Prinr.ip.Ji 
but  the  fubjedl  feems  to  have  been  little  attended  t®. 
The  eminent  mathematicians  had  few  opportunities  of 
rTnaking  experiments  ;  and  the  pi-ofeffional  men,  who  v/efe 
in  the  fervicc  of  princes,  and  had  their  countenPiHce 
and  aid  in  this  matter,  Avere  generally  too  deficient  in 
.mathematical  knowledge  to  make  a  proper  ufe  of  their 
opportunities.     The  numerous  and  fplendid  volumes 
which  thcfe  gentlemen  have  been  enabled  to  publiOi  by 
the  patronage  of  fovereigns  are  little  more  than  prolix 
extenfions  of  the  funple  theory  of  Galileo,    Some  of 
them,  however,  fuch  as  St  Remy,  Antonini,  and  Le 
Blond,  have  given  moft  valuable  colle£lions  of  experi- 
ments,  ready  for  the  ufe  of  the  profound  mathematician. 
Obferva-        Two  or  thvee  years  after  this  firft  publication,  Mr 
•eions  of  MrRo^iiis  hit  upon  that  ingenious  method  of  meafuring 
velocity*'"  '^^^  great  velocities  of  military  prGjeftlles,  which  has 
and  refift-  ^''inded  down  liis  name  to  pofterlty  with  great  honour, 
ance,         And  having  ^certained  thtfc  velocities,  he  difcovered 
tht*  prodigious  refiftance  of  the  air,  by  obfcr\ing  the 
diminution  of  velocity  which  It  occ;Uloncd.   This  made 
him  anxious  to  examine  wliat  Vv'as  tliC  real  refiftance  t^ 
any  velocity  whatever,  in  order  te  afcertain  what  was 
the  law  of  its  varir-tion;  and  ht:  v,  as  'jc^iuiily  fortunate  in 
this  attempt.    His  method  of  ir.earuring  tlie  refiftance 
has  been  fully  defcribed  in  the  article  GuN;,'KR.Y,n'9,&c. 

It  appears  (Robins's  Muth.  IVorLs,  vol.  i.  page  205.) 
that  a  fphere  of  4I-  inches  in  diameter,  moving  at  the 
rate  of  25^  fet:t  in  a  fecond,  fuftained  a  refiftance  of 
0,04914  pf,unds,  or  tJIt' ijo  "f  ^  pound.  This  is  a 
greater  refiftance  than  that  of  the  Newtonian  theory, 
which  gave  -i~tahi-yoo  propo-.ticm  of  1000  to 

12  1 1,  or  very  nearly  in  the  proportion  of  five  to  fix  in 
fmaU  numbers.  And  we  may  adopt  as  a  rule  in  all  mo- 
derate velocities,  that  the  refiftance  to  a  fphere  is  equal 
to  4-so  of  the  weight  of  a  coluniii  of  air  having  the 
great  circle  of  the  fphere  for  itsbafe,  and  for  its  altitude 
.the  height  through  which  a  heavy  body  mull  fall  in  va- 
fifM  to  acquire  the  velocity  of  projeftion* 
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This  experiment  is  pecullai'ly  valuable,  becaufe  tht 
ball  is  precifely  the  fize  of  a  12  pound  ftiot  of  caft  Iran; 
and  its  accuracy  may  be  depended  on.    There  is  but 
one  fource  of  error.    The  whirling  motion  muft  have 
occafioned  fome  whirl  in  the  air,  which  would  continue 
till  the  ball  again  pafled  through  the  fame  point  of  its 
revolution.    The  refiftance  obferved  is  therefore  pro- 
bably fomewhat  lefs  than  the  true  refiftance  to  the  velo- 
city of  25f  feet,  becaufe  it  was  exerted  in  a  relative  ve- 
locity which  was  lefs  than  this,  and  is,  in  fa<$l,  the  re- 
fiftance competent  to  this  relative  and  fmaller  velocity. 
—  Accordingly,  Mr  Smeaton,  a  moft  fagacious  natu- A-id  of  W 
rallft,  places  great  confidence  In  the  obfervations  of  aRoufean( 
Mr  Roufe  of -Leleefterfhire,  who  meafured  the  refiftance  ^0^^* 
by  the  effedt  of  the  v/Ind  on  a  plane  properly  expofed 
to  it.    He  does  not  tell  us  in  what  way  the  velocity  of 
the  wind  was  afcertained  ;  but  our  deference  for' his 
great  penetration  and^xpenence  difpofes  us  to  beheve 
that  this  point  was  well  determined.    The  refiftance  ob- 
ferved by  Mr  Roufe  exceeds  that  refuiting  from  Mr 
Robins's  experiments  nearly  in  the  proportion  of  7  to  i  o..„,  "^^^-^m 
Chevaher  de  Borda  made  experiments  firailar  to  thofe 
of  Mr  Robins,  and  his  refults  exceed  thofe  of  Ro-iheir  coa- 
bins  in  the  proportion  of  5  to  6.    Thefe  differences  ^'ufi""^ 
are  fo  confiderable,  that  we  are  at  a  lofs  what  meafure 
to  abide  by.   It  is  much  to  be  regretted,  that  in  a  fub- 
jeft  fo  intcreftlng  both  to  the  philofopher  and  the 
man  of  the  world.,  experiments  have  not  been  multipli- 
ed.  Nothing  would  tend  fo  much  to  perfeft  the  fcience 
of  gunneiy  ;  and  indeed  till  this  be  done,  all  the  labours 
of  mathematicians  are  of  no  avail.    Their  inveftigations 
mml  remain  an  unintelligible  cipher,  till  this  key  be 
fupplied.    It  is  to  be  hoped  that  Dr  Charles  Hutton 
of  Woolwich,  who  has  fo  ably  extended  Mr  Robins's 
Examination  of  the  Initial  Velocities  of  Military  Pro- 
jeftiles,  win  be  encouraged  to  proceed  to  this  part  of 
the  fubjeft.    We  fhould  v/ifli  to  fee.  In  the  firit  place, 
a  numerous  fet  of  experiments  for  afcertaining  the  re-, 
/iftances  in  moderate  velocities.;  and,  in  order  to  avoid 
all  error  from  the  refiftance  and  Inertia  of  the  machine^ 
which  is  neceftarily  blended  with  the  refiftance  of  the 
ball,  in  Mr  Robins's  form  of  the  experiment,  and  Is  fepa- 
rated  with  great  uncertainty  and  rifle  of  error,  we  would 
recommend  a  form  of  experiment  fomewhat  different.  4(5 

Let  the  axis  and  arm  which  carries  the  ball  be  con"^"''^^'" 
nefted  with  wheelwork,  by  which  it  can  be  put  in  mo-J^f 
tion,  and  gradually  accelerated.  Let  the  ball  be  foccramcn'd- 
connecltd  with  a  bent  fpriiig,  that  this  fliall  gradually  td. 
comprefs  it  as  the  refiftance  increafes,  and  leave  a  m.^irk  of 
the  degree  of  compreffion  ;  and  let  all  this  part  of  the: 
aijpnnitiis  be  fcreened  from  the  air  except  the  ball.  The 
velocity  will  be  determined  precifely  by  the  revolutions 
of  the  arm,  aad  the  refiftance  by  the  compreflion  of  the 
fpring.  The  bcft  metliod  would  be  to  let  this  part  of 
the  apparatus  lie  made  to  Hide  along  the  revolving  arm, 
fo  .tliat  the  ball  can  be  made  to  defcribe  larger  and  lar- 
ger circles.  An  intelligent  mechanician  will  eafily  con- 
trive an  apparatus  of  this  kind,  held  at  any  diftance 
from  the  axis  by  a  cord,  which  pafies  over  a  pulley  in 
the  axis  itfelf,  and  is  then  brought  along  a  perforation 
in  the  axis,  and  comes  out  at  its  extremity,  where  it  is 
fitted  with  a  fwivel,  to  pre\>t:nt  it  from  fnapping  bv  be- 
ing twifted.  Now  let  the  machine  be  put  in  motion. 
The  eeotrifugal  force  of  the  ball  and  apparatus  will 
eaufe  it  to  fly  out  as  far  as  it  is  all®wed  by  the  cord  ; 
3  an4 
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and  if  the  whole  is  put  in  motion  by  connefting  it  with 
fome  mill,  the  velocity  mny  be  mott  accurately  afcer- 
tained.  It  may  alfo  be  fitted  with  a  bell  and  hammer 
like  Gravefande's  machine  for  meafuring  centrifugal 
forces.  Now  by  gradually  veering  off  more  cord,  the 
diftance  from  the  centre,  and  confequently  the  velocity 
and  refiftunce  iucreafe-,  till  the  hammer  is  difengaged 
and  ftrikes  the  bell. 

Another  great  advantage  of  this  form  of  the  experi- 
ment is,  that  the  rcfi  fiance  to  very  great  velocities  may  be 
thus  examined,  which  was  impofiible  in  MrRobins's  way. 
This  is  the  great  dtfidcratum,  tbit  we  m?.y  learn  in  what 
proportion  of  the  velocities  the  refillances  increafe. 

In  the  fame  masner,  an  apparatus,  confi'Hng  ©f  Dr 
Lynd's  Anemometer,  defcribed  in  the  article  PneumAt 
TICS,  n  3  I  [,&c.mightbe  whirled  reund  with  prcdigioui 
rapidity,  and  the  fluid  on  it  might  be  made  clammy, 
v\h!ch  would  leave  a  mark  at  its  greateft  ckvaticn,  and 
thus  difcovcr  tlie  refiftance  of  the  air  to  rapid  motions^ 
N;iy,  we  are  of  opinion  that  the  refiftance  to  very 
rapid  motions  may  be  meafured  dire6tly  in  the  conduit 
pipe  of  fom.e  of  the  great  cylinder  bellows  employed  in 
blaft  furnaces :  the  velocity  of  the  air  in  this  pipe 
is  afcertained  by  the  capacity  of  the  cylinder  and  the 
ftrokes  of  the  pitton.  We  think  it  our  duty  to  point 
out  to  fuch  as  have  the  opportunities  of  trying  them 
methods  which  promife  accuiate  relults  for  afceitaining 
this  moll  dcfirablc  point,. 

We  are  the  more  pirz/Jed  what  meafu-re  to  abide  by, 
'  becaufe  Mr  Robins  himfelf,  in  his  Prad^ical  Propofi- 
tions,  does  not  make  ufe  of  the  refult  of  his  own  expe.- 
riments,  but  takes  a  much  lower  meafure.  We  mull 
content  ourfelves,  however,  wkh  this  experimental  mea- 
fure, becaufe  it  is  as  vet  the  only  one  of  which  any  account 
can  be  given,  or  well-founded  opinion  farmed. 

Therefore,  in  order  to  apply  our  formulae,  we  mull 
reduce  this  experiment,  which  was  made  on  a  ball  of 
4'  inches  diameter,  moving  with  the  velocity  of  25f 
feet  per  fecond,  to  what  would  be  the.  refiftance  to. a 
ball  of  one  inch,  having  the  velocity  i  foot.    This  will 

evidently  2:ive  us  R  rr:  — being  diminifned  in 

the  duplicate  ratio  of  the  diameter  and  velocity.    7  his 

gives  us  R=: 0,0000038 1 97 3  pounds,  or- — ^^1^23  of 

a  pound.  The  logarithm  is  4,582  ^4,  The  refiftance 
here  determined  is  the  fame  whatever  fubftance  the  ball 
be  of ;  but  tlie  retardation  occa Ironed  by  it  will  depend 
on  the  proportion  of  the  rch'itance  to  the  vh  ir/isa  of 
the  ball  ;  th.at  is,  to  its  quantity  of  m.otion.,_  Tills  in 
fimilar  velocitle.s  and  diameters  is  as  the  denfity  of  the 
ball.  7  he  balls  ufed  in  military  fervice  are  of  caft  iron 
or  of  lead,  whofe  fpecific  gravities  are  7,207  and  11,37 
nearly,  water  being  i.  There  is  confiderable  variety 
in  call  iron,  and  this  denfity  is  about,  the  medium. 
T  hefe  data  will  give  u-3 

For  !ron.         For  Lead. 

W,  or  weight  of  a  ball  i-  inch  in 

lbs.  0,1 3648 
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diameter 

Log.  of  W           -  -  9.13509 

E"           -  .     ^  im6',6 

Log.  of  E          -  -  3.04790 

V,  or  terminal  velocity  )  89,03 

Log.  tt           -           -  2.27653 

a,  or  producing  height,  5j8>3 


o,2T533 

9-333  o 
i76t",6 
3.24591 

237»43 
2.37553 
880,8 


UTILES, 

Thefe  numbers  are  of  frequent  ufe  in  all  queftlons  on 
this  fubjeft. 

Mr  Robins  gives  an  expeditious  rule  for  readily  find- 
ing (I,  which  he  calls  F  (fee  the  article  Gunnery),  by 
which  it  is  made  900  feet  for  a  caft  iron  ball  of  an  inch 
diameter.  But  no  theory  of  refiftance  which  he  pro- 
feffes  to  ufe  will  make  this  height  necefl'ary  for  produ- 
cing the  terminal  velocity.  His  F  therefore  is  an  em- 
pirical quant:.ty,  analogous  indeed  to  the  producing 
height,  but  accommodated  to  his  theory  of  the  trajec- 
tory of  cannon- fliot,  which  he  proniifed  to  piibllfti,  but 
did  not  live  to  execute.  We  need  not  be  very  anxious 
about  this  ;  for  all  our  quantities  change  in  the  fame 
proportion  with  R,  and  need  only  a  corrcftlon  by  a 
multiplier  or  divifor,  when  R  fhail  be  accurately  efta- 
bliihed. 

We  may  illuftrate  the  ufe  of  thefe  forraulse  by  an  ex- 
ample or  two- 

i.Then,  to  find  the  rcfftance  to  a  24-pound  ballKxampIe^ 
moving  with  the  vcfjcity  <:f  1670  feet  in  a  fecond,  of  their 
which  is  nearly  the  velocity  communicated  by  i61bs. 
of  powder..    The  diameter  is  5,603  inches.  _ 
Log.  R  -  -  4-^.58204 

Log..  -  -  4-1.49674 

Log.  1670*  -  -  -j- 6.44548 
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Log.  334,4  lbs.  =  r  2.52426 
But  it  is  found,  by  unequivocal  experiments  on  the 
retardation  of  fuch  a  motion,  that  it  is  504  lbs.  This 
is  owing  to  the  canfes  often  mentioned,  tlie  additional 
refiftance  to  great  velocities,  arlfing  from  the  condenfa- 
tion  of  the  air,  and  from  its  preffure  into  the  vacuura-. 
left  by  the  ball. 

2.  Required  the  terminal  velocity  of  this  ball  ? 


Log.  R 
Log, 


veloc. 


Log.  refift.  to 
Log.  W 

Diff.  of  a  and     =  log 
Log.  447,4  =u 


+  4.58204 
+ 1  -49674 

6.07878rr«> 
1.3S02  t  =  b 

5-30143 
2.65071 


As  the  terminal  velocity  ?/,  and>' its  producing  height  Tahie  of 
a,  enter  into  all  computations  of  military  projcftlles,  terminal 
we  have  inferted  the  foilow  ing  Table  for  the  ufual  fizes^^^^"T 
of  cannon-ftiot,  computed  both  by  the  Newtonian  the- 
oj-y  of  refiftance, , and  by  the  refdlancis  obferved  in  Ro- and  Robiaa- 
bins's  experiments. 


r- 

jr 
te 

Newton. 

j           Ki  bins. 

Oiani. 
Inch. 

u 

Ferm.  V'c!. 

2  a. 

Term,  Vel. 

2  a. 

I 

2-89,9 

2626,4 

263,4 

2168,6 

^.94 

2 

324'9 

3298,5 

295,2 

2723.5 

2,45 

3  1 

348,2 

3788,2 

3 '  6,4 

3 '27,9 

2,80 

4  1 

365.3 

4' 70,3 

33''9 

3442,6 

3,08 

■   6  1 

39°'^ 

4472,7 

355.1 

3940.7 

3.52 

9  1 

418,,! 

5463.5, 

379.9 

45II.2 

4.04 

12  i 

43^,6 

60.10,6 

398.5 

4962,9  ' 

4.45 

18  1 

469^3 

6883,3 

426,5 

5683,5 

5,09 

24 ! 

492,4 

7576.3 

447.4 

6255.7 

5,61 

1 

512,6 

8024,8 

465.8 

6780,4  ' 

6,21 

540,5 

9129,9 

491.5 

7538,3 ! 

6.75 

Mr  Mulkr^  in  liis  writings  on  this  fubjeft,  gjvee-  a 

much; 
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^  .^^  ^  miicli  finaller  meafure  of  refiftance,  and  confequently  a 
ler's  tlieory  greater  terminal  velocity  :  but  his  theoi-y  is  | 

altogether  "^'-ftake  from  beginning  to  end  (See  his  Supplement  to 
erroneous,  his  Treaflfd  of  Artillery,  art.  150,  &c.)  In  art.  i  48.  he 
afTumes  an  algebraic  expreffion  for  a  principle  of  mecha- 
nical argument ;  and  from  its  confequcnce  draws  erro- 
neous conclufions.  He  makes  the  refiftance  of  a  cylin- 
der y  lefs  than  Newton  fuppofes  it  ;  and  his  reafon  is 
falfe.  Newton's  meafure  is  dtmonftrated  by  his  com- 
^  mentators  Le  Seur  and  Jaquier  to  be  even  a  little  too 

fmall,  upon  his  own  principles,  (Not.  277.  Prop.  36. 
B.  II.)  Mr  Muller  then,  without  any  feeming  reafon, 
introduces  a  nev,'  principle,  which  he  makes  the  chief 
fupport  of  his  theory,  in  oppofition  to  the  theories  of 
other  mathematicians.  The  principle  is  falfe,  and  even 
abfurd,  as  we  fnall  have  occafion  to  fliow  by  and  by. 
In  confequence,  hov^^ever,  of  this  principle,  he  is  ena- 
bled to  compare  the  refuks  with  many  experiments,  and 
the  agreement  is  very  flattering.  Bat  we  fliall  foon  fee 
that  little  dependence  can  be  had  on  fuch  coraparifons. 
We  notice  thefe  things  here,  becaufe  Mr  Muller  being 
head  of  the  artilleiy  fchool  in  Britain,  his  publications 
have  become  a  fort  of  text-books.  We  are  miferably 
deficient  in  works  on  this  fubjeft,  and  mull  have  re- 
courfe  to  the  foreign  writers. 

We  now  proceed  to  confider  thefe  motions. through 
their  whole  courfe  :  and  we  fliall  firlt  confider  them  as 
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afFefted  by  the  refiftance  only  ;  then  we  Hiall  confider 
tnrfliiign  ^i^^  perpendicular  afcents  and  defcents  of  ]iea\T  bodies 
courfCi  through  the  air  ;  and,  laftly,  their  motion  in  a  curvili- 
neal  trajeftory,  when  projected  obliquely.  This  muft 
be  done  by  the  help  of  the  abftrufer  parts  of  fluxionaiy 
mathematics.  To  make  it  more  peifpicuous,  we  ihall, 
by  way  of  introduftion,  confider  the  fimply  refifled  rec- 
tilineal motions  geometrically,  in  the  manner  of  Sir 
Ifaac  Newton.  As  we  advance,  we  fliall  quit  this 
track,  and  profccute  it  algebraically,  having  by  this 
time  acquired  diftinft  ideas  of  the  algebraic  quanti- 
se 

Prelimi-  We  muft  keep  in  mind  the  fundamental  theorems  of 
nary  obfer.  varied  motions. 

vatioiis.  ,  ^  i-ij^g  momentary  variation  of  the  velocity  is  pro- 

portional to  -the  force  and  the  moment  of  time  jointly, 
and  may  therefore  be  reprefented  by  z±iv=zf  t,  where  v 
is  the  momentary  increment  or  decrement  of  the  velo- 
city v,/  the  accelerating  or  retarding  force,  and  t  the 
moment  or  increment  of  the  time  /. 

2.  The  momentary  variation  of  the  fquare  of  the  ve- 
locity is  as  the  force,  and  as  the  increment  or  decrement 
of  the  fpace  jointly  ;  and  may  be  reprefented  by  z±='vv 
—  f  s.  The  firft  proportion  is  familiarly  known.  The 
fecond  is  the  39th  of  Newton's  Principia,  B.  I.  It  is 
demonftrated  in  the  article  Optics,  p.  281.  and  is  the 
moft  exteufivcly  ufeful  propofition  in  mechanics. 

'i'hefe  things  being  premifed,  let  the  ftraight  line 
AC  (fig.  6.)  reprefent  the  initial  velocity  V,  and  let 
CO,  perpendicular  to  AC,  be  the  tfme  in  which  this 
velocity  would  be  extihguiftied  by  the  "uniform  aAion 
of  the  refiftance.  Draw  through  the  point  A  an  equi- 
lateral hyperbola  A  e  B,  having  OF,  OCD  for  its  af- 
fymptotes ;  then  let  the  time  of  the  relifted  motion  be 
reprefented  by  the  line  CB,  C  being  the  firft  inftant  of 
the  motion.  If  there  be  drawn  perpendicular  ordinates 
'^hSfi  to  the  hyperbola,  they  will  be  pro- 
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portional  to  the  velocities  of  the  body  at  the  inftanta 
y.,g,  D,  &c.  and  the  hyperbohc  areas  AC  "  e,  AC 
ACDB,  &c.  will  be  proportional  to  the  fpaces  defcrlbed 
during  the  times  C  ,  C^',  CB,  &c. 

For,  fuppofe  the  time  divided  into  an  indefinite  num. 
ber  of  fmall  and  equal  moments,  C  c,  J)  d,  &c.  draw 
the  ordinates  c/ f,  b  d,  and  the  perpendiculars  ^ /S,  a«. 
Then,  by  the  nature  of  the  hyperbola,  AC  :  a  czzO  c  i 
OC  ;  and  AC~a  c  :  a  c~0  c—OQ, :  OC,  that  is,  A  x 
:acz=Cc  :  OC,  and  A  .  :Cc  =  ac:  OC,z=AC-aci 
AC-OC  ;  in  like  manner,  B  ,3  :  D  dz=  BD- 1>  D  :  BD* 
OD.  Now  T)  d—C  r,  becaufe  the  momicnts  of  time 
were  taken  equal,  and  the  recSlangles  AC-CO,  BD-DO, 
are  equal,  by  the  nature  of  the  hyperbola ;  therefore 
A  a  :  B  .'3r=  AC-  a  c  :  BD-  bd  :  but  as  the  points  r,  d 
continually  approach,  and  ultimately  coincide  with  C, 
D,  the  ultimate  ratip  of  AC"  a  c  to  '£>Y)' b  d  is  that  of 
AC^  to  BD'  ;  therefore  the  momentary  decrements  of 
AC  and  BD  are  as  AC^  and  ED'.  N®w,  becaufe  the 
refiftance  is  meafured  by  the  momentary  diminution  of 
velocity,  thefe  diminutions  are  as  the  fquares  of  the  ve- 
locities ;  therefore  the  ordinates  of  the  hyperbola  and 
the  velocities  diminifh  by  the  fame  law  ;  and  the  initial 
velocity  was  reprefented  by  AC  ;  therefore  the  veloci- 
ties at  all  the  other  inftants  g,  D,  are  properly  repre- 
fented by  the  correfponding  ordinates.  Hence, 

1.  Since  the  abfciflae  of  the  hyperbola  are  as  the 
times,  and  the  ordinates  are  as  the  velocities,  the  areas 
will  be  as  the  fpaces  defcribed,  and  AC  ^  is  to  A  c^y 
as  the  fpace  defcribed  in  the  time  C  to  tlie  fpace 
defcribed  in  the  time  C^  (ift  Theorem  on  varied  mo- 
tions). 

2.  The  reftangle  ACOF  is  to  the  area  ACDB  as 
the  fpace  formerly  expreffed  by  2  a,  or  E  to  the  fpace 
defcribed  in  the  refifting  medium  during  the  time  CD  : 
for  AC  being  the  velocity  V,  and  OC  the  extinguifhing 
time  e,  this  rettangle  is  —e^J,  or  E,  pr  2a,  of  our  for- 
mer difquifitions  ;  and  becaufe  all  the  redangks,  fuch 
as  ACOF,  BDOG,  &c.  are  equal,  this  conefponds 
with  our  former  obfervation,  that  the  fpace  uniformly 
defcribed  with  any  vtlocity  during  the  time  in  which  it 
would  be  uniformly  extinguilhed  by  the  correfponding 
refiftance  is  a  conllant  quantity,  viz.  that  in  which  we 
always' had  ^  t>  =  E,  or  2  a. 

3.  Draw  the  tangent  A  x ;  then,  by  the  hyperbola 
C  >c— CO  .-  now  C  is  the  time  in  which  the  refiftance  to 
the  velocity  AC  would  extinguifli  it ;  for  the  tangent 
coinciding  with  the  elemental  arc  A  a  of  the  curve,  the 
firft  impulie  of  the  uniform  action  of  the  refiftance  is 
the  fame  with  the  firit  impulie  of  its  varied  aftion.  By 
this  the  velocity  AC  is  reduced  to  a  c.  If  this  opera- 
ted uniformly  like  gravity,  the  velocities  would  diminifii 
uniformly,  and  the  fpace  defcribed  would  be  reprefent- 
ed by  the  triangle  AC 

This  triarigle,  therefore,  reprefents  the  height  thro* 
which  a  heavy  body  muft  fall  in  vacuo,  in  order  to  ac- 
quire the  terminal  velocity. 

4.  The  motion  of  a  body  refifted  in  the  duplicate  ra- 
tio of  the  velocity  will  continue  without  end,  and  a 
fpace  will  be  defcribed  which  is  greater  than  any  af- 
fignable  fpace,  and  the  velocity  will  grow  lefs  than  any 
that  can  be  afiigned  ;  for  the  hyperbola  approaches 
continually  to  the  alTymptote,  but  never  coincides  with 
it.  There  is  no  velocity  BD  fo  fmail,  but  a  fmaller 
ZP  will  be  found  beyond  it  j  and  the  hyperbohc  fpace 

may 
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may  be  continued  till  it  exceeds  any  furface  that  can  be 
-affigned. 

5.  The  initial  velocity  AC  is  to  the  final  velocity 
BD  as  the  fum  of  the  extinguifhing  time  and  the 
time  of  the  retarded  motion,  is  to  the  extinguiflilno;  time 
alone  :  for  AC  :  BD  -  OD  (orOC  +  CD)  :  OC  ;  or 
V  ;  u  =  e-  ;  e  +  t. 

6.  The  extinguifhing  time  is  to  the  time  of  the  re- 
tarded motion  as  the  final  veljcity  is  to  the  velocity 
loft  during  the  retarded  motion ;  for  the  reftangles 
AFOC,  BDOG  are  equal }  and  therefore  AVGF  and 
BVCD  are  equal,  and  VC  .  VA  -  VG  :  VB  ;  there- 

V — "»  v 
fore  t  ~e  1  and  e=t  ^7 — 

7.  Any  velocity  is  reduced  in  the  proportion  of  m 

to  «  in  the  time  e  ^ — For,  let  AC  :  BD  =  »?:«; 
•  n 


C    T   I    L   E  S. 

nitude,  or  is  a  conftant  quantity  in  every  part  of  tfce 
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then  DO  :  CO - 

DC  =  --CO, 
n 


and  DC  :  CO  ^  w 


m  —  n 
or  t  ~e  . 


:  and 
Therefore  any  velo- 
city is  reduced  to  one  half  in  the  time  in  which  the  ini- 
tial refiftance  would  have  extinguiftied  it  by  its  uniform 
aftion. 

Thus  may  the  chief  circumftances  of  this  motion  be 
determined  by  means  of  the  hyperbola,  the  ordinates 
and  abfciflae  exhibiting  the  relations  of  the  times  and 
velocities,  and  the  areas  exhibiting  the  relations  of  both 
to  the  fpaces  defcribed.  But  we  may  render  the  con- 
ception of  thefe  circumftances  infinitely  more  eafy  and 
fimple,  by  expreffing  them  all  by  hues,  inftead  of  this 
combination  of  Hnes  and  furfaces.  We  fhall  accom- 
pHfh  this  purpofe  by  conftru6ting  another  curve  LKP, 
having  the  hne  ML  f,  parallel  to  GD  for  its  abfciffa, 
and  of  fuch  a  nature,  that  if  the  ordinates  to  the  hyper- 
bola  AC,  fx,  fgi  BD,  &c.  be  produced  till  they  cut 
this  curve  in  L,         K,  &c.  and  the  abfciffa  in  L,  t, 

t,  &c.  the  ordinates    />,  h  n,  r  K,  &c.  may  be  pro- 
portional to  the  hyperbolic  areas  e  A  c  yy  /A 
S  AcYi.    Let  us  examine  what  kind  of  curve  this  will 
ht. 

Make  OC  :  O  =  O  :  O^ ;  then  (Hamilton's  Co- 
nks, IV.  14.  Cor.),  the  areas  AC  ,  e,e^gfsxt  equal: 
therefore  drawing  nt  perpendicular  to  CM,  we 
Hiall  have  (by  the  affumed  nature  of  the^urve  L/)  K), 
M  J  =  f  ^ ;  and  if  the  abfcifia  OD  be  divided  into  any 
number  of  fmall  parts  in  geometrical  progrefiion  (rec- 
koning the  commencement  of  them  all  from  O),  the 
axis  V  i  of  this  curve  will  be  divided  by  its  ordinates 
into  the  fame  number  of  equal  parts ;  and  this  curve 
will  have  its  ordinates  LM,  p  s,  n  &c.  in  geometri- 
cal progreflion,  and  its  abfciffa;  in  arithmetical  progref- 
fion. 

Alfo,  let  KN,  MV  touch  the  curve  in  K  and  L, 
and  let  OC  be  fuppofed  to  be  to  O  <:,  as  OD  to  O  d, 
and  therefore  C  c  to  D  ^/  ?.s  OC  to  OD  ;  and  let  thefe 
■ilines  C  D  ^/  be  indefinitely  fmall ;  then  (by  the  na- 
ture of  the  curve)  Lo  is  equal  to  K  r  :  for  the  areas 
a  AC  c,  ^  BD  ^/  are  in  this  cafe  equal.  Alfo  1 0  is  to 
i  r,  as  LM  to  KI,  becaufe  ^  C  :  ^  D  =  CO  :  DO  : 

Therefore  IN  :  IK  =  rK:ri 
IK:ML=ri 
ML  :  MV  rr  0  /  . 
and  IN  :  MN-rK 
Xhat  is,  the  fubtangent  IN,  or  MV,  is  of  the  fame  naag. 
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Laftly,  the  fubtangent  IN,  correfponding  to  the 
point  K  of  the  curve,  is  to  the  ordinate  K  as  the 
reftangle  BDOG  or  ACO^F  to  the  parabolic  area 
BDCA. 

For  let  fg  h  n  be  an  ordinate  very  near  to  BD  <f  K  ; 
and  let  A  n  cut  the  curve  in  n,  and  the  ordinate  KI 
in  2" ;  then  we  have 

K  y  :  y  «  =  KI :  IN,  or 

D?  :  <7«=  DO:  IN; 
but  BD  :  AC^^  CO  :  DO ; 
therefore  BD .  D  -  :  AC  .  j  «  =  CO  :  IN : 

Therefore  the  fum  of  all  the  rectangles  BD.D^  is  to 
the  fum  of  all  the  rectangles  AC  .gn,  as  CO  to  IN  ; 
but  the  fum  of  the  reftangles  BD .  D  ^  is  the  fpace 
ACDB  ;  and,  becaufe  AC  is  given,  the  fum  of  the  rec- 
tangles AC  .  is  the  reftangle  of  AC  and  the  fum 
of  all  the  lines  g  n  ;  that  is,  the  redlangle  of  AC  and 
RL  :  therefore  the  fpace  ACDB  :  AC  .  RL  =  CO  : 
IN,  and  ACDB  X  IN  =  AC  .  CO .  RL  ;  and  there- 
fore  IN  :  RL  —  A  C  .  CO  :  ACDB. 

Hence  it  follows  thatQL  expreffes  the  areaBVA,  and, 
in  general,  that  the  part  of  the  line  parallel  to  OM,  which, 
lies  between  the  tangent  KN  and  the  curve  L  />  K,  ex- 
preffes the  correfponding  area  of  the  hyperbola  which 
lies  without  the  redangle  BDOG. 

And  now,  by  the  help  of  this  curve,  we  have  an  eafy 
way  of  conceiving  and  computing  the  motion  of  a  body 
through  the  air.  For  the  fubtangent  of  our  curve  now 
reprefents  twice  the  height  through  which  the  ball 
muft  fall  in  vacuo,  in  order  to  acquire  the  terminal  ve- 
locity ;  and  therefore  ferves  for  a  fcale  on  which  to 
meafure  all  the  other  reprefentatives  of  the  motion.  55 

But  it  remains  to  make  another  obfervation  on  the  whole 
curve  L/.K,  which  will  fave  us  aU  the  trouble  of ';^^J^'=^f^'" 
graphical  operations,  and  reduce  the  whole  to  a  very  arithmeti. 
fimple  arithmetical  computation.  It  is  of  fuch  a  na-  oal  compu- 
ture,  that  when  MI  is  confidered  as  the  abfciffa,  and  is  Nation, 
divided  into  a  number  of  equal  parts,  and  ordinates  are 
drawn  from  the  points  of  divifion,  the  ordinates  are  a 
feries  of  lines  in  geometrical  progreffion,  or  are  conti- 
nual proportionals.  Whatever  is  the  ratio  between  the 
firft  and  fecond  ordinate,  there  is  the  fame  between  the 
fecond  and  third,  between  the  third  and  fourth,  and  fo 
on  ;  therefore  the  number  of  parts  into  which  the  ab- 
fciffa is  divided  is  the  number  of  thefe  equal  ratios 
which  is  contained  in  the  ratio  of  the  fii  ft  ordinate  to 
the  laft:  For  this  reafon,  this  curve  has  got  the  name 
of  the  hgi/iic  or  logarithmic  ^cmxc.  ;  and  it  is  of  immenfe- 
ufe  in  the  modern  matliematics,  giving  us  the  folutioa 
of  many  problems  in  the  raoft  fimple  and  expeditious 
mannef,  on  which  the  genius  of  tlie  ancient  mathema- 
ticians liad  been  exerciled  in  vain.  Few  of  our  readers 
are  ignorant,  that  the  numbers  called  logarithms  are  of 
equal  utility  in  arithmetical  operations,  enabling  us 
not  oidy  to  folve  common  arithmetical  problems  with 
aftonifliing  difpatch,  but  alfo  to  folve  others  which  arc 
quite  inacceffible  in  any  other  way.  Logarithms  are  no- 
thing more  than  the  numerical  meafures  of  tlie  abfciffa 
of  this  curve,  correfponding  -to  ordinates,  which  are 
meafured  on  the  fame  or  any  other  fcale  by  the  natural 
numbers  ;  that  is,  if  ML  i  be  divided  into  equal  parts, 
and  from  the  points  of  divifion  lines  be  drawn  parallel  to 
4  A  MI, 
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MI,  cutting  the  curve  K,  and  from  the  points  of 
interfeftion  ordinates  be  drawn  to  MI,  thefe  will  divide 
Ml  into  portions,  which  are  in  the  fame  proportion  to 
the  ordinates  that  the  logarithms  bear  to  their  natural 
numbers. 

In  conftrudling  this  curve  we  were  limited  to  no 
particular  length  of  the  line  LR,  which  reprefented  the 
fpace  ACDB ;  and  all  that  we  had  to  take  care  of  was, 
that  when  OC,  0^,0^  were  taken  in  geometrical  pro- 
greffion,  Ms,  Mi  Ihould  be  in  arithmetical  progreffion. 
The  abfcilfas  having  ordinates  equal  top  s,  n  t,  &c.  might 
have  been  twice  as  long,  as  is  fhown  in  the  dotted  curve 
which  is  drawn  through  L.  All  the  hnes  which  ferve  to 
meafure  the  hyperbolic  fpaces  would  then  have  been 
doubled.  But  NI  would  alfo  have  been  doubled,  and 
our  proportions  would  have  ftill  held  good;  becaufe  this 
lubtangent  is  the  fcale  of  meafurement  of  our  figure,  as 
E  or  2  a  is  the  fcale  of  meafurement  for  the  motions. 

Since  then  we  have  tables  of  logarithms  calculated 
for  every  number,  we  may  make  ufe  of  them  inllead 
of  this  geometrical  figure,  which  ftill  requires  confi- 
derable  trouble  to  fuit  it  to  every  cafe.  There  are  two  fets 
of  logarithmic  tables  in  common  ufe.  One  is  called 
a  table  of  hyperbolic  or  natural  logarithms.  It  is 
fuited  to  fuch  a  curve  as  is  drawn  in  the  figure,  where 
the  fubtangent  is  equal  to  that  ordinate  ^  u  which  cor- 
refponds  to  the  fide  "O  of  the  fquare  --^9^0  inferted  be- 
tween the  hyperbola  and  its  affymptotes.  This  fquare 
is  the  unit  of  furface,  by  which  the  hyperbohc  areas 
are  exprefled ;  its  fide  is  the  unit  of  length,  by  which 
the  lines  belonging  to  the  hyperbola  are  exprefled  ;  i  ^ 
is  =  I ,  or  the  unit  of  numbers  to  which  the  logarithms 
are  fuited,  and  then  IN  is  alfo  i.  Now  the  fquare 
bTiOK  being  unity,  the  area  BACD  will  be  fome  number; 

O  being  alfo  unity,  OD  is  fome  number  :  Call  it  x. 
Then,  by  the  nature  of  the  hyperbola,  OB  :  O''  =; 

8  :  DB  :  That  is,  x  :  i  =  i  :  — ,  fo  that  DB  is  —  . 

X  X 

Now  calling  H  d  x,  the  area  BD  d  by  which  is  the 

fluxion  (ultimately)  of  the  hyperbolic  area,  is—.  Now 

in  the  curve  L/K,  MI  has  the  fame  ratio  to  NI  that 
BACD  has  to  ^aQt  :  Therefore,  if  there  be  a  fcale  of 
which  NI  is  the  unit,  the  number  on  this  fcale  cor- 
refponding  to  Ml  has  the  fame  ratio  to  I  which  the 
number  meafuring  BACD  has  to  i  ;  and  I  i,  which 
correfponds  to  BD^^,  is  the  fluxion  (ultimately)  of 
MI :  Therefore,  if  MI  be  called  the  logarithm  of  x, 

X  . 

—  IS  properly  reprefented  by  the  fluxion  of  MI.  In 

ftiort,  the  hne  MI  is  divided  precifely  as  the  line  of 
numbers  on  a  Gunter's  fcale,  which  is  therefore 
a  line  of  logarithms  ;  and  the  numbers  called  loga- 
rithms are  juft  the  lengths  of  the  different  parts  of  this 
line  meafured  on  a  fcale  of  equal  parts.  Therefore,  when 

we  meet  with  fuch  an  cxpreflion  as  —  viz,  the  flu- 
xion of  a  quantity  divided  by  the  quantity  itfelf,  we 
confider  it  as  the  fluxion  of  the  logarithm  of  that  quan- 
tity, becaufe  it  is  really  fo  when  the  quantity  is  a  num- 
ber; and  it  is  therefore  ftridlly  true  that  the  fluent  of 


r 


—  is  the  hyperbolic  logarithm  of  x. 


TILES. 

Certain  reafons  of  convenience  Have  given  rife  to 
another  fet  of  logarithms ;  thefe  are  fuited  to  a  logi- 
curve  whofc  fubtangent  is  only  tVpWo  of  the  or- 
dinate TV,  which  is  equal  to  the  fide  of  the  hyperbolic 
fquare,  and  which  is  affumed  for  the  unit  of  number. 
We  ihail  fuit  our  applications  of  the  preceding  invef- 
tigation  to  both  thefe,  and  (hall  firft  ufe  the  common 
logarithms  whofe  fubtangent  is  0,43429. 

The  whole  fubje<ft  wiU  be  beft  illuftrated  by  taking  illufti' 
an  example  of  the  different  queftions  which  may  be  pro-  '^>' 
pofed.  »'^P' 

Recollefl:  that  the  reftande  ACOF  is  =2^,  or  —  or 

E,  for  a  ball  of  caft-iron  one  inch  diameter,  and  if  It 

has  the  diameter  d,  it  is  ,  or  2 ad,  or  "Ed. 

I.  It  may  be  required  to  determine  what  will  be  the 
fpace  defcribed  in  a  given  time  t  by  a  ball  fetting  out 
with  a  given  velocity  V,  and  what  will  be  its  velocity 
T^at  the  end  of  that  time. 
'Here  wc  have  NI  :  MI = ACOF  :  BDCA  ;  now 
NT  is  the  fubtangent  of  the  logiftic  curve  ;  MI  is  the 
difierence  between  the  logarithms  of  OD  and  OC ;  that 
is,  the  difference  between  the  logarithms  of  e-i-t  and  e  ; 

ACOF  is  2  ad,  or         or  Y.d. 

Therefore  by  common  logarithms  0,43429 
e-'ct — log.  e=zad:  S,=  fpace  defcribed, 
e  +  t 

or  0,43429  :  log.  —  =  2ad :  S, 

2  ad  e+t 
and  S.  =r  — — -—  X  log.  , 


log. 


0,43429 


e+t 


by  hyperbolic  logarithms  S=r  2ad  X  log. 

_  Let  the  ball  be  a  1 2  pounder,  and  the  initial  velo- 
city be  1600  feet,  and  the  time  20  feconds.    We  mull 

firft  find  e,  which  is  — y — . 


Therefore,  log.  2  a 

H'  ^  (4»  5) 

log.  V.  (1600) 

Log.  of  3",o3,=^ 

And  e+/  is  23", 03,  of  which  the  log.  is 
from  which  take  the  log.  of  e 


remains  the  loff.  of 


+  0.65321 
—  3.20412 

0.481  45 

1.36229 
0.48145 

0.88084 


This  muft  be  confi4ered  as  a  common  number  by 

1-1  1  • 

which  we  are  to  multiply 


0,43429 

Therefore  add  the  logarithms  of  2ad 


e 

log.  0,43429 


log. 


+  3.68557 
+  9-94490 
—  9-63778 


Log.  S.  9833  feet  -    ^      .  3.99269 

For  the  final  velocity, 
OD  :  OC  =  AC  :  BD,  or  ^-f  ^  :  e=zV  :  -v. 
23  '»03  '  3  ">o3  =  i6oo  :  2io^,='u. 
The  ball  has  therefore  gone  3278  yards,  and  its  ve- 
locity  is  reduced  from  1600  to  210, 

It 
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It  may  be  agreeable  to  tbe  reader  to  fee  the  gradual 
progrefs  of  the  ball  during  feme  feconds  of  its  motion. 


C  T 

7,21 
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T.    s.    mj.  F. 


2" 

3" 
4" 


1383 
2455 

3336 

4080 

5294 


1073 

880 

744 
645 
569 


1 203 
964 
804 
690 

•  604 
537 


397 
239 
160 
114 
86 
67 


The  firft  coKima  is  the  time  of  the  motion,  the  fe- 
■cond  is  the  fpace  defcribed,  the  third  is  the  differences 
,cf  the  fpaces,  fhowing  the  motion  during  each  fuccef- 
fivefecond;  the  fourth  column  is  the  velocity  at  the 
end  of  the  time  / ;  and  the  kft  column  is  the  diffe- 
rences of  velocity,  (bowing  its  diminution  in  each  fuccef- 
five  fecond.  We  fee  that  at  the  diftance  of  1000  yards 
the  velocity  is  reduced  to  one  half,  and  at  the  dillance 
of  lefs  than  a  mile  it  is  reduced  to  one  third. 

II.  It  may  be  required  to  determine  the  diftance  at 
which  the  initial  velocity  V  is  reduced  to  any  other 
quantity  v.  This  qvieftion  is  folved  in  the  very  fame 
manner,  by  fubftitutlng  the  logarithms  of  V  and  v  for 
thofe  of  e+t  and  e  ;  for  AC  :  BD  =  OD  :  OC,  and 

AC     ,      OD        ,        V  e+t. 
therefore  log.  gg=  log.-QQ,  or  log.  —  =  log.  — 

Thus  it  is  required  to  detennlne  the  diftance  in  v^rhich 
the  velocity  1780  of  a  24  pound  ball  (which  is  the  me- 
tiium  velocity  of  fuch  a  ball  difcharged  with  16  pounds 
of  powder)  will  be  reduced  to  1500. 

Here  d  is  5,68,  and  therefore  the  loga- 
rithm of  2a    is  -  -  +3'78'^7i 

Log.  ^  =  0,07433,  of  which  the  log.  is   +8.871 16 

Log.  0,43429  -  -  —9-63778 

Log.  1047,3  feet,  or  349  yards     _  ^  3-02009 

This  redudlion  will  be  produced  in  about  ^  of  a  fr- 
cond. 

III.  Another  queftion  may  be  to  determine  the  time 
■which  a  ball,  beginning  to  move  with  a  certain  veloci- 
ty, employs  in  paffmg  over  a  given  fpace,  and  the  di- 
minution of  velocity  which  it  fuftains  from  the  refittance 
of  the  air. 

We  may  proceed  thus 


2a  d:  8  =  0,43429  :  log 


,  =  i.    Tlien  to  log. 


=  1.577- 


Therefore 


log.  ta 

d 
m 


3.03236 

9.87506 
0.19782 


and  2  a  dm  =  1274,2. 


"Log.  2  adm  3.10524 


add  log.  <?  and  we  obtain  log.  e-{-t,  and  e  -{-t;  from 

which  if  we  take  e  we  have  /.    Then  to  find  v,  fay 
g       e+  t.:  e—V  :  v. 
^plication     We  fhall  conclude  thefe  examples  by  applymg  this 
an  expe-  laft  rule  to  Mr  Robins's  experiment  on  a  rauflcet  bul- 
nent  oi  j  jn^h  in  diameter,  which  had  its  velo- 

Robins.^.^^  reduced  from  1670  to  1425  by  paffmg  through 
Rabins' s        feet  of  air.    This  we  do  in  order  to  difcover  the 
wt  vol  refift^"'^^  which  it  fuftained,  and  compare  it  with  the 
^'     '  refiftance  to  a  velocity  of  i  foot  per  fecond. 

We  muft  firft  afcertain  the  firft  term  of  our  analogy. 
The  ball  was  of  lead,  and  therefore  2  a  muft  be  multi- 
pUed  by  d  and  by  m,  which  expreffes  the  ratio  of  the 
denfity  of  lead  to  that  of  caft  iron,  .^is  ©,75,  and  m  is 


135. 


Now  1274,2  :  100=0,43429  :  0,03408  =  log.— 
^  ^      = o,  7  6  3 ,  and  its  logarithm =9.88252 


But  e  = 


V 


which,  added  to  0.03408,  gives  9.91660,  which  is  the 
log.  of  e  +  ti  =.  0,825,  from  which  take  e,  and  there 
62 

remains  ^=,o",o62, or         of  a  fecond,  for  the  time  of 

'    '  1000 

paffage.  Now,  ta  find  the  remaining  velocity,  fay 
825  1,763=  1670:  1544,  =  1^. 

But  in  Mr  Robins's  experiment  the  remammg  velo- 
city was  only  1425,  the  ball  having  loft  245  ;  whereas 
by  this  computation  it  (hould  have  loft  only  126.  It 
appears,  therefore,  that  the  refiftance  is  double  of  what 
it  would  have  been  if  the  refiftance  increafed  in  the  du- 
plicate proportion  of  the  velocity.  Mr  Robins  fays  it 
is  nearly  triple.  But  he  fuppofes  the  refiftance  to  flow 
motions  much  fmaller  tUan  liis  own  experiment,  fo  often 
mentioned,  fully  warrants. 

The  time  in  which  the  refiftance  of  the  air  would 
extinguifti  the  velocity  is  o'',763.     Gravity,  or  the 

.  .  1670 

weight  of  the  buUet,  would  have  done  it  in--^^or52' j 

T2 

therefore  the  refiftance  is  -^r;  times,   or  nearly  68 
^  ''3 

times  its  weight,  by  this  theory,  or  5,97  pounds.  It  we 
calculate  from  Mr  Robins's  experiment,  we  muft  fay  log. 

—  :  0,43429  =  100  :  f  V,  which  will  be  630,23,  and 
T^=  °"'3774.  end  ^  gives  138  for  the 

proportion  of  the  refiftance  to  the  weight,  and  makes 
the  refiftance  12,07  pounds,  fully  double  of  the  other. 

It  is  to  be  obferved,  that  with  this  velocity,  which 
greatly  exceeds  that  with  which  the  air  can  rufti  into 
a  void,  there  muft  be  a  ttarical  preffure  of  the  atmo- 
fphere  equal  to  6\  pounds.  This  will  make  up  the  dif- 
ference, &nd  allows  us  to  concU.de  that,  the  refiftance 
arifing  folely  from  the  motion  communicated  to  the  air 
follows  very  neariy  the  dupHcate  proportion  of  the  ve- 
locity. 

The  next  experiment,  with  a  velocity  of  1690  feet, 
gives  a  refiftance  equal  to  157  times  the  weight  of  the 
bullet,  and  this  bears  a  much  greater  proportion  to  the 
former  than  1690'  does  to  1670';  which  (hows,  that  al- 
though thefe  experiments  clearly  demonftrate  a  prodi- 
gious augmentation  of  refiftance,  yet  they  are  by  no 
means  fufceptible  of  the  precifion  which  is  neceffary  for 
difcovering  the  law  of  this  augmentation,  or  for  a  good 
foundation  of  praftical  rules;  and  it  is  ftill  greatly  to 
be  wiftied  that  a  more  accurate  mode  of  inveftigatlon 
could  be  difcovered.  ^  59 

Thus  we  have  explained,  in  great  detaU,  the  princi-Rec^P'"*" 
pies  and  the  procefs  of  calculation  for  the  fimple  cafe 
4  A  2  of 
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60 

Of  the  per. 
pendicular 
afcents  of 
heavy  pro- 
je(5liles. 
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of  the  motion  of  projeftiles  through  the  air.-  The  learn- 
cd  reader  will  think  that  we  have  been  unreafonably 
proh'x,  and  that  the  whole  might  have  been  com- 
prlfed  in  lefs  room,  by  taking  the  algebraic  method. 
We  acknowledge  that  it  might  have  been  done  even  in 
a  fev/  lines.  But  we  have  obferved,  and  our  obferva- 
tion  has  been  confirmed  by  perfons  well  verfed  in  fuch 
fabjefts,  that  in  all- cafes  where  the  fluxionary  procefs  in- 
troduces the  fluxion  of  a  logarithm,  there  is  a  great  wrant 
of  diftinft  ideas  to  accompany  the  hand  and  eye.  The  fo- 
iutioncomes  out  by  a  fort  of  magic  or  legerdemain,  we  can- 
not tell  either  honu  or  nvhy.  We  therefore  thought  it  our 
duty  to  furnlfli  the  reader  with  diftindl  conceptions  of 
the  things  and  quantities  treated  of.  ^  For  this  reafon,  af- 
ter ihowing,  in  Sir  Ifaac  Newton's  manner,  how  the 
fpaces  defcribed  in  the  retarded  motion  of  a  projeftile 
followed  the  proportion  of  the  hyperbolic  areas,  we 
fhewed  the  nature  of  another  curve,  where  lines  could 
be  found  which  increafe  in  the  very  fame  manner  as 
the  path  of  the  projeftile  increafes  ;  fo  that  a  point  de-- 
fcrlbing  the  abfciffa  MI  of  this  curve  moves  precifely 
as  the  projeftile  does.  Then,  difcovering  that  this  line  is 
the  fame  with  the  line  of  logarithms  on  a  Gunter's  fcale, 
we  fhewed  how  the  logarithm  of  a  number  really  repre- 
fents  the  path  or  fpace  defcribed  by  the  projeftile. 
And  we  were  the  more  difpofed  to  do  this,  beeaufe  in 
the  articles  Logarithms  and  Logarithmic  Curiw, 
there  has  not  been  that  notice  taken  of  it  which  would 
have  been  proper. 

_  Having  thus,  we  hope,  enabled  the  reader  to  conceive 
diftinftly  the  quantities  employed,  we  fliall  leave  the 
geometrical  method,  and  profecute  the  reft  of  the  fub- 
jeSi  in  a  more  compendious  manner. 

We  are,  in  the  next  place,  to  confidei-  the  perpendi- 
cular afcents  and  defcents  of  &eavy  projedliles,  where  the 
refiftance  of  the  air  is  combined  with  the  aftion  of  gra- 
vity :  and  we  fhall  begin  with  the  defcents. 

Let  a,  as  before,  be  the  terminal  velocity,  and  g  the 
accelerating  power  of  gravity  :  When  the  body  moves 
with  the  velocity  u,  the  refiftance  is  equal  to  g  ;  and  in 
every  other  velocity  -y,  we  tnuft  have  iv*  =  g; 
g 

——Ti  =     for  the  refiftance  to  that  velocity.    In  the 

defcent  the  body  is  urged  by  gravity  g,  and  oppofed 
g  11  * 

by  the  refiftance  — —  :  therefore  the  remaining  acce- 

gv  * 
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its  hyperbolic  logarithm.    Therefore  S  rr         —  X 

■J   _  g 

L  ' — ^  ^  +  C.  Where  L  means  the  hyperbolic 
logarithm  of  the  quantity  annexed  to  it,  and  A  may  be 
ufed  to  exprefs  its  common  logarithm.  (See  article 
Fluxions). 

The  conftant  quantity  C  for  completing  the  fluent 
is  determined  from  this  confideration,  that  the  fpace 

defcribed  is  0,  when  the  velocity  is  0  :  therefore  C  

«*      »  w»  *   

y  X  L  V      =0,  and  C  =  -J  X  X,  V«     and  the 


krating  force,  which  we  ftiaU  call /,  is.^. 

gu^^gv"-  g(u'—v') 
 1  >  or  =  f, 

u  U  'J' 

Now  the  fundamental  theorem  for  varied  motions  Is 

fs  =  uv,  andj=  'ir,  =z—  X  -t  r,  and  s  = 

u  *      JT  w  ^  ^ 

Y  +  ^*    Now      fluent  of  ;;t— T  Is 

=  —  liyperb.  log  of       *  —  v  \    For  the  fluxion  of 


*/a  » — 18  •—===.==:,  and  this  divided  by  the 
Y  u    —  V 

quantity  V^w* — "v^t  of  which  it  is  the  fluxion,  gives 
precifely  j^T^^xf  which  is  therefore  the  fluxion  of 


complete  fluent  S  =  y  X  Lv'"  *  — L  — 

='-'xL  /ziir.=:_^_xx  /iz!r 

g  V  u  ^  —  «y  *  0^43429^  ^  u^  —  v^y 
or  (putting  M  for  0,43429,  the  modulus  or  fubtangent 

of  the  common 


logifticcurve)=^  X 


This  equation  eftablifhes  the  relation  between  the 
fpace  fallen  through,  and  the  velocity  acquired  by  the 


fall    We  obtain 


and 


2^8 


=  L 


or,  which  is  ftill  more  convear- 


MX2^S 
ent  tor  us^  zz  A 


that  is,  equal  to 


u   V 

the  logarithm  of  a  certain  number :  thei-efore  having 
found  the  natural  number  correfponding  to  the  fraftion 
MX2^S 

 ,  confider  it  as  a  logarithm,  and  take  out  the 

number  correfponding  to  it :  call  this  «.    Then,  fince 

n  is  equal  to   ~v  ——r  we  have  nw* — niy2=:a% 

and  nw^  —  u*  =  «i;%orn'z;*  =  «^Xn- — 1>,  and  v  * 
a*  X«— t 


n 


To  expedite  all  the  computations  on  this  fubjeft,  it 
will  be  convenient  to  have  multipliers  ready  computed 
for  M  X  2  gi  and  Its  half, 

viz.  27,794,  whofe  log.  is  -  1.44396 

and  13,897  -  -  -        1. 14.293. 

But  1?  may  be  found  much  more  expeditioufly  by 
obferving  that    /_-?^ — -  is  the  fecant  of  an  arch 

of  a  circle  whofie  radius  is  «,  and  whofe  fine  is  i;,  or 

1} 

whofe  radius  is  unity  and  fine  —  —  :  therefore,  conft- 

derlng  the  above  fraction  as  a  logarithmic  fecant,  look 
for  it  in  the  tables,  and  then  take  the  fine  of  the  arc  of 
which  this  is  the  fecant,  and  multiply  it  by  u  ;  the  pro- 
duct is  the  velocity  required. 

We  (hall  take  an  example  of  a  ball  whofe  terminal', 
velocity  is  689-I-  feet,  and  afcertain  its  velocity  after  a 
fall  of  1848  feet.  Here, 

""  =  475200  and  Its  log.  -  =5.67688 
u  =6891       -  -  2.83844 

5'  =32  -  -  1-50515 

S  — 1848  -  -  3.2667X) 

Then 


PRO 


Then  log*  27,794 
log.  S 

log.  u  ' 


J  E 

+  1.4439^ 
4-  3.26670 
—  5.67688 


Log.  of  0,10809      log.  n  -  9-03378 

0,10809  is  the  logarithm  of  1,2826  =  ff,  and  n — i  = 


©,2826,  and 
323.6. 


and  V  — 


In  like  manner,  0,054045  (which  is  half  of  0,10809) 
will  be  found  to  he  the  logarithmic  fecantof  28°,  whofe 
fme  0,46947  multipHed  by  689}  gives  324  for  the  velo- 
city. 

The  procefs  of  this  folution  fuggefts  a  very  perfpi- 
cuous  manner  of  conceiving  the  law  of  defcent ;  and  it 
may  be  thus  exprelTed  : 

M  is  to  the  logarithm  of  the  fecant  of  an  arch  whofe 

fine  is  ^,  and  radius  i,  as  2  a  is  to  the  height  through 

which  the  body  mud  fall  in  order  to  acquire  the  velo- 
city  1'.  Thus,  to  take  the  fame  example. 

1 .  Let  the  height  h  be  fought  which  will  produce  the 
velocity  323, 62,. the  terminal  velocity  of  the  ball  being 

u  •  323,62 
689,34.     Here  2  /7,  ory  is  14850,  and  gg^— "  = 

0,4^947,  which  is  the  fme  of  28°.  The  logarithmic 
fecant  of  this  arch  is  0,05407.  Now  M  or  0,43429  : 
0,05407—  14850  :  1848,  the  height  wanted. 

2.  Jlequired  the  velocity  acquired  by  the  body  by 
falling  1848  feet.  Say  14850  :  1848  =  0,43429: 
0,05407.  Look  for  this  number  among  the  logarith- 
mic fecant s.  It  will  be  found  at  28°,  of  which  the  lo- 
garithmic fine  is  -  -         -         9.67 1 61 

Add  to  this  the  log.  of  «  -  -  2.83844 
The  fum  -  -  2.51005 

is  the  logarithm  of  323,62,  the  velocity  required. 

We  may  obferve,  from  thefe  folutlons,  that  the  ac- 
quired velocity  continually  appi-oaches  to,  but  never 
equals,  the  terminal  velocity.    For  it  is  always  expref- 
61       fed  by  the  fine  of  an  arch  of  which  the  terminal  velocl- 
rroneous  j.^  radius.    We  cannot  help  taking  notice  here 

^^'"ugj  of  a  very  ftrange  affertion  of  Mr  MuUer,  late  profeffor 
'of  mathematics  and  direftor  of  the  royal  academy  at 
Woolwich.  He  maintains,  in  his  Treatife  on  Gunnery, 
his  Treatife  of  Fluxions,  and  in  many  of  his  numerous 
works,  that  a  body  cannot  polfibly  move  through  the 
air  with  a  greater  velocity  than  this ;  and  he  makes  this 
a  fundamental  principle,  on  which  he  eltabhlhes  a  theo- 
ry of  motion  in  a  refirting  medium,  which  he  aflerts 
with  great  confidence  to  be  the  only  juft  theory  ;  fay- 
ing, that  all  the  inveftlgations  of  Bernoulli,  Euler,  Ro- 
bins, Simpfon,  and  others,  are  erroneous.  We  ule  this 
ftrong  expreflion,  becaufe,  in  his  criticifms  on  the 
works  of  thofe  celebrated  mathematicians,  he  lays  afide 
good  manners,  and  taxes  them  not  only  with  igno- 
rance, but  with  difhonefty  ;  faying,  for  inftance,  tliat  it 
required  no  fmall  dexterity  in  Robins  to  confirm  by  his 
experiments  a  theory  founded  on  falfe  principles  ;  and 
that  Thomas  Simpfon,  in  attempting  to  conceal  his 
obligations  to  him  for  fome  valuable  propofitions,  by 
changing  their  form,  had  ignorantly  fallen  into  grofs 
errors. 

Nothing  can  be  more  palpably  abfurd  than  thl&  afTer- 
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ticn  of  Mr  Muller.  A  blown  bladder  will  have  but  a 
fmall  terminal  velocity  ;  and  when  moving  with  this  ve~ 
locity,  or  one  very  near  it,  there  can  be  no  doubt  that 
it  will  be  made  to  move  much  fwlfter  by  a  fmart  ftroke. 
Were  the  affertion  true,  it  would  be  impoffible  for  a 
portion  of  air  to  be  put  into  motion  through  the  reft, 
for  its  terminal  velocity  is  nothing.  Yet  this  author 
makes  this  aflcrtlon  a  principle  of  argument,  faying, 
that  It  Is  impoffible  that  a  ball  can  Ifiue  from  the  mouth 
of  a  cannon  with  a  gi  eater  velocity  than  this  ;  and  that 
Robins  and  others  are  grofsly  mliiaken,  when  they  give 
them  velocities  three  or  four  times  greater,  and  refin- 
ances which  are  loor  20  times  greater  than  is  poffible; 
and  by  thus  compenfating  his  fmall  velocities  by  ftill 
fmaller  refiftances,  he  confirms  his  theory  by  many 
experiments  adduced  in  fuppoit  of  the  others.  No  rea- 
fon  whatever  can  be  given  for  the  affertion.  Newton, 
or  perhaps  Huygens,  was  the  firft  who  obferved  that 
there  was  a  limit  to  the  velocity  which  gravity  could 
communicate  to  a  body  ;  and  this  limit  was  found  by 
his  commentators  to  be  a  term  to  which  it  was  vaftly 
convenient  to  refer  all  its  other  motions.  It  therefore 
became  an  objeilof  attention;  and  Mr  Muller,  through 
inadvertency,  or  want  of  difcernment,  has  fallen  into 
this  miftake,  and  with  that  arrogance  and  felf-concelt 
which  mark  all  his  writings,  has  made  this  mittake  a 
fundamental  principle,  becaufe  it  led  him  to  ellablilh  a 
novel  fet  of  doftrines  on  this  fubjeft.  He  was  fretted 
at  the  fuperior  knowledge  and  talents  of  Mr  Simpfon, 
his  inferior  in  the  academy,  and  was  guilty  of  feveral 
mean  attempts  to  hurt  his  reputation.  But  they  were 
unfuccefsfuL 

We  might  proceed  to  confider  the  motion  of  a  body  Motion  of 
projefted  downwards.  While  the  velocity  of  projeftionf  body  pro- 
is  lefs  than  the  terminal  velocity,  the  motion  is  deter-i^^^^^^ 
mined  by  what  we  have  already  faid :  for  we  mull  com-^^j.^^'^ 
pute  the  height  necelfary  for  acquiring  this  velocity  in 
the  air,  and  fuppofe  the  motion  to  have  begun  there. 
But  if  the  velocity  of  projeftion  be  greater,  this  method 
falls.    We  pafs  it  over  (though  not  in  the  leaft  more 
difficult  than  what  has  gone  before),  becaufe.  it  is  of 
mere  curiofity,  and  never  occurs  in  any  interciiing  cafe. 
We  may  juft  obferve,  that  fince  the  motion  is  fwlfter 
than  the  terminal  velocity,  the  refiftance  muft  be  great- 
er than  the  weight,  and  the  motion  will  be  retarded. 
The  very  fame  procefs  will  give  us  for  the  fpace  defcribed 

S  =  ■— X-L  ^ '  "  J'  V  being  the  velocity  of 

projedion,  greater  than  u.    Now  as  this  fpaee  evident- 
ly increafes  continually  (becaufe  the  body  always  falls), 
but  does  not  become  infinite  in  any  finite  time,  the  frac- 
V»  

tion  — ^  r  does  not  become  infinite  ;  that  is,  u ' 

V  — •  u  » 

does  not  become  equal  to  1/  *  :  therefore  although  the 

velocity  V  is  continudly  dimlnlftied,  it  never  becomes 

fo  fmall  as  u.    Therefore  u  is  a  limit  of  diminution  as 

well  as  of  augmentation.  _  6j 

We  muft  now  afcertain.  the  relation  between  the  time  Relation 

of  the  defcent  and  the  fpace  defcribed,  or  the  velocity  between 

acquired.    For  this  purpofe  we  may  ufe  the  other  fun-[,f^^'f"'/^j 

damental  propofitlon  of  varied  motions  ft=^Vy  w  hich,  in  and  fpace 

—  ^,  ,     ,  .  delcnbed, 

the  prefent  cafe^  becomes  i^L^  t=:v ;  tkerefore  f  =  &c. 
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Now  (art.  Fluxions)  /V.  L   /^i^.  There- 

^  „2  —  T,'  a — ^, 

fore/=iixL    /5^,=  "-XX    /l±?.  TWsflu. 

ent  needs  no  conftant  quantity  to  complete  it,  or  rather 
C  =  o  ;  for  /  mull  be  =o  when  v=io.  This  will  evi- 
dently be  the  cafe  :  for  then  JL    /"-i^isL     /->  = 

V  u — V  w 

L  I,  =  o. 


TILES. 

and  take  the  logarithmic  cotangent  of  the  half  comple- 
ment of  the  correfponding  arch.  This,  confidered  as  a 
common  number,  will  be  the  fecond  term  of  our  pro- 
portion.   This  is  a  fhorter  procefs  than  the  former. 

By  reverfing  this  proportion  we  get  the  velocity  cor- 
refponding to  a  given  time.  , 

To  compare  this  defcent  of  1848  feet  in  the  air  Fall  of; 

with  the  fall  of  the  body  m  "vacuo  during  the  fame  ^'"^'^y ''^ 

.        f       — —  5       n   *  ,  ,      1  .  ,  air  com: 

time,  lay  2i',542  :  10', 973  =  1845  :  1920,6,  which  red  witl 
makes  a  difference  of  79  feet.  that  of  < 

Cor.  I.    The  time  in  which  the  body  acquires  the''iv^^"' 
velocity  u  by  falling  through  the  air,  is  to  the  time  of 
acquiring  the  fame  velocity  by  falling  in  vacuo,  as  «• 


!1±"  fignify  a  /ZTZ  ^        ,    .        , ,        •    .T     ,  . 

u — <u  J_i    /  —2 —  to  V  :  lor  it  would  acquire  this  velocity 

time  }  Obferve,  that  in  whatever  numbers,  or  bv  what-       V   "  .      v       .  .  ... 


time  }  Obferve,  that  in  whatever  numbers,  or  by  what 
ever  units  of  fpace  and  time,  u  and  g  are  exprelfed, 

exprefles  the  number  of  units  of  time  in  which  the  ve- 

locity  u  is  communicated  or  extingullhed  by  gravity ; 

and  JL    /"-i^,  or  ^    /  -         is  always  an  abftradl 
u — V        M  \/   u — 1> 

number,  multiplying  this  time. 

We  may  iTiuftrate  this  rule  by  the  fame  example.  In 

what  time  will  the  body  acquire  the  velocity  323,62  ? 

Here  1/  4-  tj  =  1012,96,  u  —  v  ■=z  365,72  ;  therefore 

y      /'iill'rr  0,22122,  and  —  (in  feet  and  feconds)  is 

2»'',542.    Now,  for  greater  perfpicuity,  convert  the 

equation  frr-JL.  X  X    /"-^^  into  a  proportion  :  thus 
V  u—v 

M  :  X  :  t,  and  we  have  0,43429  :  0,22122 

V  u—v  g 
~  21  '',542  :  10", 973,  the  time  required. 

This  is  by  far  the  moll  dillinft  way  of  conceiving 
the  fubjedl ;  and  we  Ihould  always  keep  in  mind  that 
the  numbers  or  fymbols  which  we  call  logarithms  are 
really  parts  of  the  line  MI  in  the  figure  of  the  logiftic 
curve,  and  that  the  motion  of  a  point  in  this  line  is  pre- 
cifely  fimilar  to  that  of  the  body.  The  Marquis  Po- 
leni,  in  a  differtation  publifhed  at  Padua  in  1725,  has 
with  great  ingenuity  conftrufted  logarlthmics  fuited  to 
•all  the  cafes  which  can  occur.  Herman,  in  his  Phoro- 
nomia,  has  borrowed  much  of  Poleni's  methods,  but  has 
obfcured  them  by  an  affedlation  of  language  geometri- 
cally precife,  but  involving  the  very  obfcure  notion  of 
abllratl  ratios.   

It  is  eafy  to  fee  that     /  is  the  cotangent  of 

the  \  complement  of  an  arch,  whofe  radius  is  i,  and 

whofe  fine  is        For  let  KC  (fig.  6.)  be  = «,  and 
u 

BE^f  ;  then  KD3r«4.x,,  and  DA=m— -y.  Join  KB 
and  BA,  and  draw  CG  parallel  to  KB.  Now  GA  is 
the  tangent  of  4-  BA,  =y  complement  of  HB.  Then, 
by  firailarity  of  triangles,  GA  :  AC  =  AB  ;  B  K,  = 

J      

VAT)  :  v'DK=  V'«— *u  :  Va-f -yand  ^-^(  =  cotan. 

-iBA)  =   / ;  therefore  look  for  -  among  the  na- 
V  u — V  u 

tural  fines,  or  for  log.     among  the  logarithmic  fines, 


Dacuo  during  the  time      and  it  acquires  it  in  the  air 

in  the  time  — L  / 

g     sj  u—v 

2.  The  velocity  which  the  body  acquires  by  falling 
through  the  air  in  the  time —L  /  ^li^,  I3  to  the 
velocity  which  it  would  acquire  in  •vacuo  during  the 
fame  time,  as  t;  to  «  L  /  :  I^'or  the  velocity 
which  it  would  acquire  in  vacuo  during  the  time  — 

L    /  iilh^  mull  be  «  Li    /  "       (becaufein  any  time 
S/  u — V  V    " — 

"^the  velocity  w  is  acquired). 

S  .  ^5 

In  the  next  place,  let  a  body,  whofe  terminal  velo-  Time  ( 
city  Is  M,  be  projeded  perpendicularly  upwards,  with  af« 
any  velocity  V.  It  is  required  to  determine  the  height  "[p^^^^J 
to  which  It  afcends,  fo  as  to  have  any  remaining  velo-  per^)end 
city  V,  and  the  time  of  its  afcent ;  as  alfo  the  height  cularly. 
and  time  in  which  its  whole  motion  will  be  extin- 
guilhed. 

We  have  now        "b*"^^  for  the  expreffion  of  /; 

for  both  gravity  and  refillance  a£l  now  in  the  fame  dl- 
reftion,  and  retard  the  motion  of  the  afcending  body  : 

thereiore   ■         s  — — w,  and  j— — — X  —  -> 

g 


and  .  yCJ^  4-C,  =_iL  X  L  v^«'  4-  -0^+ 

C  ^fee  art.  Fluxions).  This  mull  be  =0  at  this  be- 
ginning of  the  motion,  that  is,  when  v—V,  that  is, 

Lv'«'+VHC=o,orC="\  L-v/w'  +  V'^  and 
g  S 
the  complete  fluent  will  he  s  =-X        V'*^  +  — 

Let  h  be  the  greateft  height  to  which  the  body  will 
rife.     Then  s  =z  h  when  v  z=:  0  ;   and  h  zz  X 

L    /ST.  =.41 XX  We  have 

^   /"l±y!=,:!X;  therefore  X(";i^)=^' 


Therefore 
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Therefore  let  u  bc  the  number  whofe  common  logarithm 

3  l£li£:  :  we  Ihall  have  n  =r  ,zndv'=  

a'  tt^  -f-  "u  n 

 K*  ;  and  thus  we  obtain  the  relation  of  s  and-u,  as  in 

the  cafe  of  defcents :  but  we  obtain  it  ftill  eafier  by  ob- 

ferving  that  v'm^+V"'  is  the  fecant  of  an  arch  .whofe 

radius  is  z/,  and  whofe  tangent  is  V,  and  that  V'm^+i;^ 

is  the  fecant  of  another  arch  of  the  fame  circle,  whofe 

tangent  is  i>. 

Let  the  fame  ball  be  projefted  upwards  with  the  ve- 
locity 4 1 1 ,05  feet  per  fecond.  Required  tl«^  whole 
height  to  which  it  will  ufe  f 

Here -'^  will  be  found  the  tangent  of  30.48I,  the  lo- 
u 

garitlimic  fecant  of  which  is  0,06606.    This,  multi- 
plied by  "  ,  gives  2259  feet  for  the  height.    It  would 
Mg 

66       h'averifen  2640  feet  in  a  void. 

'city  of  Suppofe  this  body  to  fall  down  again.  We  can 
Mred  co"^pare  the  velocity  of  projedion  with  the  velocity 
t  that    with  which  it  again  reaches  the  ground.    The  afcent 


559 


which 


aches'^^and  defcent  are  equal:  therefore  / 
ground.  ^        "  . 

multiplies  the  conftant  faftor  m  the  afcent,  is  equal  to 


TILES. 

to  which  this  body  will  rife,  may  be  the  time  of  its 
afcent  is  limited.  It  never  can  exceed  the  time  of  fal- 
ling from  the  height  a  in  vacuo  in  a  greater  proportion 
than  that  of  a  quadrantal  arch  to  the  radius,  nearly  the 
proportion  of  8  to  5.  A  24  pound  iron  ball  cannot 
continue  rifing  abo^^j  14  feconds,  even  if  the  ref:ftance 
to  quick  motions  did  not  increafe  falter  jjian  the  fquarc 
of  the  velocity.  It  probably  will  attain  its  greateft 
height  in  lefs  than  1 2  feconds,  let  its  velocity  be  ever 
fo  great. 

In  the  preceding  example  of  the  whole  afcent,  "urzo, 

and  the  time        "x  arc.  tan.—,  or  —  arc.  30*^.48'. 

Now  30O.48  =  I  848',  and  the  radius  i  contains  3438  ; 

therefore  the  arch  =1^1?,  =0,5376;  and"=2i",54. 

3438  g 

Therefore  /=  2  »",54Xo,5376,=:  1 1",58,  or  nearly  tt-J- 

feconds.  The  body  would  have  rifen  to  the  fame  height 

in  a  void  in  t  o  J  feconds. 

Cor.  I.  The  time  in  which  a  body,  projefted  in  the^'^'^  '^rnfr 

air  with  any  velocity  V,  will  attain  its  greateft  height, 

is  to  that  in  which  it  would  attain  its  greateft  height  in  proj  cffced 

•vacuo,  as  the  arch  whofe  tangent  exprefies  the  velocity  in  air  and 

is  to  the  tangent ;  for  the  time  of  the  afcent  in  the  air'"^  vacu». 


68- 


,  the  multiplier  in  the  defcent.    The  firft  is 


the  fecant  of  an  arch  whofe  tangent  is  V  ;  the  other  is 
the  fecant  of  an  arch  whofe  fine  is  v.  Thefe  fecants 
are  equal,  or  the  arches  are  the  fame;  therefore  the  ve- 
locity of  projeftion  is  to  the  final  returning  velocity  as 
the  tangent  to  the  fine,  or  as  the  radius  to  the  cofine  of 
the  arch.    Thus  fuppofe  the  body  projefted  with  the 


is  —X  arch  ;  the  time  of  the  afcent  in  vacuo  is—. 

-is  =  tan.  and  V  =  «X  tan.  and  — =  — X  tan.. 
"  g  g 


Now 


terminal  velocity,  orY—u 

689,  i>  =  487 
We  muft 
the  fpace  and  the  time. 

Here  ^^-i — — — '-  /=• 


then  vz=.-^.     If  V  = 


It  is  evident,  by  infpefliing  fig.  6.  that  the  arch  AI  Plate 
is  to  the  tangent  AG  as  the  feftor  ICA  to  the  tri-  ccccxvii* 
angle  GCA  ;  therefore  the  time  of  attaining  the  great- 
eft height  in  the  air  is  to  tliat  of  attaining  the  greateit 
height  in  •vacuo  (the  velocities  of  projection  being  tlie 
fame),  as  the  circular  fedlor  to  the  correfponding  tri- 
angle. 

If  therefore  a  body  be  projected  upwards  with  the 
We  muft  in  the  laft  place  afcertain  the  relation  of   terminal  velocity,  the  time  of  its  afcent  will  be  to  the 

tmie  of  acquiring  this  velocity  in  vacuo  as  the  area  of  a 
circle  to  the  area  of  che  circumfcribed  fquare. 

2.  The  height  H  to  which  a  body  will  rife  in  a  void, 
is  to  the  height  h  to  which  it  would  rife  through  the 
air  when  projefted  with  ttie  fame  velocity  V  as  M'V^  to 


D,  and  t—  X 

g 


and  t 


P        J  U 


-If  v^ 

+  C.  Now 
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ne  of 
:nt  li- 
;cd. 


-J-  1)^ '  g      ^  """i" 

(art.  Fluxions)  / — —  is  an  arch  whofe  tangent 

=  -and  radius  1  ;  therefore  t— — -X  arc.  tan.— -f-C. 
u  g  ^ 

This  muft  be  =  0  when  v=.Y,  or  C — ^x  arc.  tan. 

g 

V  M  V 

 =  0,  and  C-— X  arc.  taru  —  ,  and  the  complete  flu- 

u  g  u 

ent  is  /  =  —  X   — \  The  quan- 

^    \  «  u/ 

tities  within  the  brackets  exprefs  a  portion  of  the  arch 

of  a  circle  whofe  radius  is  unity  ;  and  are  therefore  ab- 

ftraft:  numbers,  multiplying  — ,  which  we  have  {hown  to 
/  _ 

be  the  number  of  units  of  time  in  which  a  heavy  body 
falls  in  vacuo  from  the  height  a,  or  in  which  it  acquires 
the  velocity  u. 

We  learn  from  this  expreflion  of  the  time,  that  how- 
ever great  the  velocity  of  projeftion,  and  the  height 


X  X 


U^ 


for  the  height  to  which  it  will  rife  in 


vacuo  is  — ,  and  the  heis;ht  to  which  it  rifes  in.  the  air  is 
2.?  


therefore  H  :  -6  = 


2g 


M 


X3  A 


Therefore  if  the  body  be  projefted  with  its  terminal 
velocity,  fo  that  V  =  w,  the  height  to  which  it  will  rife 

in  the  air  is  i^l^J.  of  the  height  to  which  it  will  rife 
434-9 

in  vacuo,  or  ^  in  round'  numbers. 
7 

We  have  been  thus  particular  in  treating  of  the  per- 
pendicular afcents  and  defcents  of  heavy  bodies  through 
the  air,  in  order  that  tlie  reader  may  conceive  diftinftly 
6  vhe 
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the  quantities  which  he  is  thus  combining  in  his  algebraic 
operations,  and  may  fee  their  conneftion  in  nature  with 
each  other.  We  fhall  alfo  find  that,  in  the  prefent  ftate 
of  our  mathematical  knowledge,  this  fimple  ftate  of  the 
cafe  contains  almoft  all  that  we  can  determine  with  any 
confidence.  On  this  account  it  were  to  be  wifhed  that 
the  profeflional  gentlemen  would  make  many  experi- 
ments on  thefe  motions.  There  is  no  way  that  pro- 
mifes  fo  much  for  alTiftlng  us  in  forming  accurate  no- 
tions of  the  air's  refiftance,  Mr  Robins's  method  with 
the  pendulum  is  impradlicable  with  great  (hot;  and  the 
experiments  which  have  been  generally  reforted  to  for 
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inveftigation,  that  mathematicians  have  adopted  the  other 
hypothefis.  {f% 
Soon  after  the  publication  of  this  fecond  edition  of  Olfpute 
the  Principia^  the  difpute  about  the  invention  of  ^heg^'^JJ^^ 
fluxionary  calculus  became  veiy  violent,  and  the  great  (ofgigQ 
promoters  of  that  calculus  upon  the  continent  were  in  matlitn 
the  habit  of  propofmg  difficult  problems  to  exercife  thet'cians. 
talents  of  the  mathematician.    Challenges  of  this  kind 
frequently  pafled  between  the  Britifh  and  foreigners. 
Dr  Keill  of  Oxford  had  keenly  efpoufed  the  claim  of 
Sir  Ifaac  Newton  to  this  invention,  and  had  engaged  in 
a  very  acrimonious  altercation  with  the  celebrated  John 


this  pui-pofe,  viz.  the  ranges  of  Ihot  and  fhells  on  a  ho-  Bernoulli  of  Bafle.    Bernoulli  had  publifhed  in  the  ^aa 

rizontal  plane,  are  fo  complicated  in  themfelves,  that  Erudltorum  Lipfne  an  inveftigation  of  the  law  of  forces, 

the  utmoft  mathematical  fl<:ill  is  neceflary  for  making  by  which  a  body  moving  in  a  refifting  medium  might 

any  inferences  from  them  ;  and  they  are  fubjedl:  to  fuch  defcrlbe  any  propofed  curve,  reducing  the  whole  to  the 

irregularities,  that  they  may  be  brought  to  fupport  al-  (impkft  geometry.    This  is  perhaps  the  moft  elegant 

moft  any  theory  whatever  on  this  fubjedl.  But  the  per-  fpecimen  which  he  has  given  of  hrs  great  talents.  Dr 

pendicular  flights  are  aflFefted  by  nothing  but  the  initial  Keill  propofed  to  him  the  particular  problem  of  the 

velocity  and  the  refiftance  of  the  air  ;  and  a  confiderable  trajeftory  and  motion  of  a  body  moving  through  the 

deviationfrom  their  intended  direa ion  does  not  caufe  any   ^   a  A:a^„,.u     t?.  ii:  f — 


fenfible  error  in  the  confequences  which  we  may  draw 
from  them  for  our  purpofe. 

But  we  muft  now  proceed  to  the  general  probleni, 
to  determine  the  motion  of  a  body  proje£ted  in  any  di- 
reftion,  and  with  any  velocity.  Our  readers  will  be- 
lieve beforehand  that  this  muft  be  a  difficult  fubjeft, 
when  they  fee  the  fimpleft  cafes  of  reftilineal  motion 
abundantly  abftrufe  :  it  is  indeed  fo  difficult,  that  Sir 
Ifaae  Newton  has  not  given  a  folution  of  It,  and  has 
thought  himfelf  well  employed  in  making  fcveral  apprb- 
xlmatlons,  in  which  the  fertility  of  his  genius  appears 
in  great  luftre.    In  the  tenth  and  fubfequent  propofi- 


as  one  of  the  moft  difficult.  Bernoulli  very  foon 
folved  the  problem  in  a  way  much  more  general  than  it 
had  been  propofed,  viz.  without  any  limitation  either  of 
the  law  of  refiftance,  the  law  of  the  centripetal  force,  or 
the  law  of  denfity,  provided  only  that  they  were  regular, 
and  capable  of  being  expreffed  algebraically.  Dr  Brooke 
Taylor,  the  celebrated  author  of  the  Method  of  Incre- 
ments, folved  it  at  the  fame  time,  in  the  limited  form 
in  which  it  was  propofed.  Other  authors  fince  that 
time  have  given  other  folutions.  But  they  are  all  (as 
indeed  they  muft  be)  the  fame  in  fubftance  with  Ber- 
noulli's. Indeed  they  are  all  (Bernoulli's  not  excepted) 
the  fame  with  Newton's  firft  approximations,  modified 
tions  of  the  fecond  book  of  the /'n;!«/)W,  he  fliows  what  by  the  fteps  introduced  into  the  inveftigation  of  the 
Itate  of  denfity  in  the  air  will  comport  with  the  motion  fplral  motions  mentioned  above  ;  and  we  ftill  think  it 
of  a  body  in  any  curve  whatever  :  and  then,  by  apply-  moft  ftrange  that  Sir  Ifaac  did  not  perceive  that  the 
ing  this  difcovery  to  feveral  curves  which  have  fome  fi-  variation  of  curvature^  which  he  introduced  in  that  in- 
milarlty  to  the  path  of  a  projeftile,  he  finds  one  which  veftigation,  made  the  whole  difference  between  his  ap- 
is not  v(try  different  from  what  we  may  fuppofe  to  ob-  pioximatlons  and  the  complete  folution.  This  we  fhall 
tain  in  our  atmofphere.  But  even  this  approximation  point  out  as  we  go  along.  And  we  now  proceed  to  the 
was  involved  in  fuch  Intricate  calculations,  that  it  feemed  problem  itfelf,  of  which  we  fhall  give  Bernoulli's  folu- Bernoulj 
impoffible  to  make  any  ufe  of  It.  In  the  fecond  edition  of  tlon,  reftrlfted  to  the  cafe  of  uniform  denfity  and  a  re-folu'»on' 
the  y-'r/W///^?,  publifhed  in  1 7 13,  Newton  correds  fome    fiftauce  proportional  to  the  fquare  of  the  velocity. 

  n       ,  rpjiis  folution  is  more  fimple  and  perfpicuous  than  any 

that  has  fince  appeared. 

Problem.  To  determine  the  trajeftory,  and  all  the 
circumftances  of  the  motion,  of  a  body  projefted  thro' 
the  air  from  A  (fig.  7.)  in  the  dIre£lIon  AB,  andre- 
fifted  In  the  duplicate  ratio  of  the  velocity. 
Let  the  arch  AM  be  put  =.  z,  the  time  of  defcribing 
it  ty  the  abfclffa  AP=:x,  the  ordinate  PM  Let 


miftikes  which  he  had  committed  ip  the  firfl,  and  car- 
ries his  approximations  much  farther,  but  ftill  does  not 
attempt  a  dlred  inveftigation  of  the  path  which  a  body 
wlli  defcrlbe  in  our  atmofphere.  This  Is  fomewhat  fur- 
prliing,  In  prpp.  14.  Sec.  he  fhows  how  a  body,  aftu- 
ated  by  a  centripetal  force,  in  a  medium  of  a  denfity 
varying  according  to  certain  laws,  will  defcrlbe  an  ec- 
centric fpiral,  of  which  he  affigns  the  properties,  and 


PlafCi 
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the  law  of  defcrlptlon.    Had  he  fuppofed  the  denfity 
conftant,  and  the  difference  between  the  greateft  and 
leaft  dlftances  from  the  centre  of  centripetal  force  ex- 
ceedingly fmall  in  comparlfon  with  the  diftances  them-  ^^^^^^^^  _^  ^^^^    ^^^^^^^^  ^ 
felves,  his  fpiral  would  have  comcided  with  the  path  of         ^         ^^^^^^^  ^^^.^^  ^ 
a  projeftlle  in  the  air  of  umforn.  denfity,  and  the  fteps  the  velocity  which  wo 
of  his  inveftigation  would  have  led  him  immediately  to 
the  complete  folution  of  the  problem.    For  this  is  the 
rea  iiate  of  the  caf<f.   A  heavy  body  is  not  a£led  on  by 
f-q  i:<l  and  parallel  gravity,  but  by  a  gravity  inverfely 
proportional  to  the  fquarf  of  the  diftance  from  the 
centre  of  the  earth,  and  in  lines  tending  to  that  centre 
r.early ;  and  it  was  with  the  vle%y  of  Timphfylng  the 

5 


the  velocity  in  the  point  M—i^,  and  let  MN,  =  a,  be 
defcribed  in  the  moment  t  ;  let  r  be  the  refiftance  of 
the  air,  g  the  force  of  gravity,  meafured  by  the  ve- 
locity which  it  will  generate  in  a  fecond ;  and  let  a  be 

muft  fall  in  va- 

acquire  tne  velocity  which  would  render  the 
refiftance  of  the  air  equal  to  its  gravity :  fo  that  we  have 

r=: —  ;  becaufe,  for  any  velocity  i/,  and  producing 

height  hy  we  have^=  ^ 

Let  M  m  touch  the  curve  in  M ;  draw  the  ordinate 


I 
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^  K  w,  and  draw  M  P,  N  n  perpendicular  to  N/  and 
Mw.  Then  wc  have  MN=«,  and  Mo=x,  alfo  m  o 
is  ultimately  zzy  and  Mm  is  ultimately  =  MN  or  z. 
Laftly,  let  us  fuppofe  x  to  be  a  conftant  quantity,  the 
elementaiy  ordinates  being  fuppofed  equidiftant. 
f  The  aftion  of  gravity  during  the  time  /  may  be 
"  meafured  by  m  N,  which  is  half  the  fpace  which  it 
would  caufc  the  body  to  defcribe  uniformly  in  the  time 
t  with  the  velocity  which  it  generates  in  that  time* 
Let  this  be  refolved  into  AN,bywhich  it  defle(Sts  the  body 
into  a  cTirvilineal  path,  and  m  «,  by  which  it  retards  the 
afcent  and  accelerates  the  defcent  of  the  body  along  the 
tangent.  The  refiftance  of  the  air  afts  folely  in  refeard- 
ing  the  motion,  both  in  afcending  and  defcending,  and 
has  uo  defleftive  tendency.  The  whole  adllon  of  gravi- 
ty then  is  to  its  accelerating  or  retarding  tendency  as 
TO  N  to  m  n,  or  (by  finularity  of  triangles)  as  m  M  to 

fno.  Orziy  z=  g  and  the  whole  retardation  in 

z 

the  afcent  will  be  r+'^.    The  fame  fluxionary  fymbol 
z 

will  exprefs  the  retardation  during  the  defcent,  becaufe 
in  the  defcent  the  ordinates  decrcafe,  and  j  is  a  negative 
quantity. 

The  diminution  of  velocity  Is  —  v.    This  is  propor- 
tional to  the  retarding  force  and  to  the  time  of  its  ai^ion 

jointly,  and  therefore  —  vrrr-f-t-X      but  the  time 
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-,  or  ay  =  z  y  ^  for  the  fluxionaiy  equation  of  the 
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curve. 

If  we  put  this  into  the  form  of  a  proportion,  we  Relation 

*       '*   *•  between 
have  a  '.  z  z=  y  I  y.    Now  this  evidently  eftablilhes  a  re-thg  length 

lalion  between  the  length  of  the  curve  and  its  variation  of  the 

of  curvature  ;  and  between  the  curve  itfelf  and  its  evo-'^"'"^'^  ^"'^ 

luta,  which  are  the  very  circumflances  introduced  hylj^J*^'* 

Newton  into  his  invefkigation  of  the  fpiral  motions.  Andcujyature. 

the  equation  —  rr-^  is  evidently  an  equation  conneft- 

ed  with  the  logarithmic  curve  and  the  logarithmic  fplrai. 
But  we  mull  endeavour  to  reduce  it  to  a  lower  order  of 
fluxions,  before  we  can  eftabhfh  a  relation  between  z,  a-, 
and  y. 

Let /  exprefs  the  ratio  of  y  t9  x,  that  is,  let  /  be  = 
y  *      *       •  . 

—r,  or  px~y.    It  is  evident  that  this  exprelTes  the 

X 

Inclination  of  the  tangent  at  M  to  the  horizon,  and  that 
p  is  the  tangent  of  this  incHnation,  radius  being  unity. 
Or  it  may  be  confidered  merely  as  a  number,  multiply- 
ing fc,  fo  as  to  make  it  =  y.  We  now  have  ^*  z=  x*, 
and  fince  a*  =  jc*        %  we  have  z*  =  «  % 

=  '+/>*  Xw'-  and  K  =x  \/i  -\-p\ 

Moreover,  becaufe  we  have  fuppofed  the  abfciffa  a? 
to  increafe  uniformly,  and  therefore  x  to  be  conftant, 
we  have  J  =  «     andj  =  x  p.  Now  let  g  exprefs  the 


t  is  as  the  fpace  z  divided  by  the  velocity  v  J  therefore  ratio  of  p  to  x,  that  Is,  make  -4-  =  ?»  or  g 
' —  "u  =  r  +  "^--X  — ,  =  —f  and  —  v  v  z=.  — 


x=p. 


rz—gy,: 


'gy.  Becaufe  w  N  Is  the  defle£li®n  by 


gravity.  It  Is  as  the  force  g  and  the  fquare  of  the  time 
/jointly  (the  momentary  aftlon  belftg  held  as  uniform). 
We  hare  therefore  m  N,  or  — y  —gt^.  (Obfervethat 
TO  N  is  in  faft  only  the  half  of  —  y;  but  g  being  twice 
lie  fall  of  a  heavy  body  in  a  fecond,  we  have  — y  ftriil- 

z*  ••    jfis  * 

1y  equal  to       ).  But ;  therefore — yz=. — —i  r>_^ 

"      J'  P 

The  fluxion  of 

y 


This  gives  USX  y=/,  andi*  g  =  x  p\  rr  y. 

By  thefe  fubftitutions  our  former  equation  ay  z  'y 
changes  to  a  x*  g  =  i  \/'T'+p]  x  p,  or  a  g  zz 
p  V'  I  -f />%  and,  taking  the  fluent  on  both  fides,  we  have 
9  ==jf^ f>  a/  1  -\-p^  +  C,C  being  the  conftant  quantity 
required  for  completing  the  fluent  according  to  the  limit- 
ing conditions  of  the  cafe.    Now  x  =       and —  =: 


, — — -I  Therefore x=  Z' 
P       +/''1+C  J> 

Alfo,  fince  y  ^  p  X,  s: 


gz^ 

and     =  — 77  ,  and-—     y  =  ^  z 


ap 


p  >/i  +/I  +  C 
,  we  have^ 


app 


«h!s  equation  Is  — 1>*  y  —  2vy'v=z2gzz;  but, 

Ibecaufe  z-.y  =r  m  M  :  «  0,  =:  m  N ;  m  «,  —y  iz,  we  have     r  '   -  =7  , 

......  ,  ».  ...  .:  /,  p  -/i  4-/>''j  + 

3  z  =  y  y-  Therefore  2gyy  =  2gz  z,  =  —  v^y  —  ^ 

2  vy  V,  and  —  2v^)^—d*^,  —  ^  g  y  yy  and  — 


Alfo  *  =r  = 


^     UL  -—gy.   But  we  have  already  —~vv 

—  gyi  therefore  and  finally^ 

y  ^  y 
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-a*  z 
"'z  a 


The  values  of  x,  y,     give  us 

r  «^  f  P  


4B 


JpV^+P'\  +  c 


y^ 


P  R 


-A 


ap  p 


The  procefs  therefore  of  defcrlbing  the  traje£lory  is,  i/?. 
To  find  q  in  terms  of  p  by  the  area  of  the  curve  whofe 
abfcilfa  is  p  and  the  ordinate  is     1  -\- p^' 

zd.  We  get «  by  the  area  of  another  curve  whofe 
.  I 

abfcilfa  is  />,  and  the  ordmate  is  — . 

34  We  get  y  by  the  area  of  a  third  curve  whofe  ab- 
.  P 

feiffa  is  />,  and  the  ordmate  is 

The  problem  of  the  trajeftory  is  therefore  complete- 
ly folved;  becaufe  we  have  determined  the  ©rdinate,  ab- 
fcilfa, and  arch  of  the  curve  for  any  given  pofition  of 
its  tangent  It  now  only  remains  to  compute  the  mag- 
niagnSids  "itudes  of  thefe  ordinates  and  abfciffae,  or  to  draw  them 
©£  ths  oi  '-  by  a  geometrical  conftruftion.  But  in  this  confifts  the 
nate  aud  difficulty.  The  areas  of  thefe  curves,  which  exprefs  the 
lengths  of  x  and  y,  can  neither  be  computed  nor  exhi- 
bited geometrically,  by  any  accurate  method  yf/  difcover- 
ed,  and  we  muft  content  ourfelves  with  approximations. 
Thefe  render  the  defcription.  of  the  trajeftory  exceed- 
ingly difficult  and  tedious,  fo  that  little  advantage  has 
as'yet  been  derived  from  the  knowledge  we  have  got 
of  its  properties.  It  will  however  greatly  alTift  our 
conception  of  the  fubjeft  to  proceed  fome  length  in  this 
conftruftion  ;  for  it  muft  be  acknowledged  that  veiy 
few  diftinft  notions  accompany  a  mere  algebraic  opera- 
tion, efpecially  if  in  any  degree  complicated,  which  we 
confefs  is  the  cafe  in  the  prefent  queftion. 

Let  B  m  NR  (fig.  8.)  be  an  equilateral  hyperbola,  of 
which  B  is  the  vertex,  BA  the  femitranfverfe  axis, 
which  we  fhall  aflume  for  the  unity  of  length.  Let  AV 
be  the  femiconjugate  axis  =  BA,  =  unity,  and  AS  the 
alfymptote,  blfefting  the  right  angle  BAV.  Let  PN, 
be  two  ordinates  to  the  conjugate  axis,  exceedingly 
near  to  each  other.  Join  BP,  AN,  and  draw  B«,  N" 
perpendicular  to  the  aifymptote,  and  BC  parallel  to  AP. 
It  is  well  known  that  BP  is  equal  to  NP.  Therefore 
PN*  =  BA''  -i-  AP.  Now  fince  BA  =  i ,  if  we  make 
AP  zz/-  of  our  formulas,  PN  is  ^ ,  4-^2, and  P/  is  = 

/,  and  the  area  BAPNB  =  ^  /  V^T/ 
fay,  the  numbery^  /  Vi-\-p'  (for  it  is  a  number)  has 
the  fame  proportion  to  unity  of  number  that  the  area 
BAPNB  has  to  BCVA,  the  unit  of  furface.  This 
area  confifts  of  two  parts,  the  triangle  APN,  and  the 
hyperbolic  feftor  ABN.  APN  =  ^  AP  X  PN,  = 
\  pVi  +  and  the  hyperbolic  fedor  ABN  BNv^, 
■which  is  equivalent  to  the  hyperbolic  logarithm  of  the 
number  reprefented. by  A  V  when  A/2  is  unity.  There- 
fore  it  is  equal  t©  4-  the  logarithm  of  +  a/  i  -f- 
Hence  we  fee  by  the  bye  xi\zX  J'^p  *^ i  +  f  = 

if*/ 1  +     +4  hyperbolic  logarithm />     »/ \  4.^2. 

Now  let  AMD  be  another  curve,  fuch  that  its  ordi- 
nates V  w,  PD,  &c.  may  be  proportional  to  the  areas 
AB  m  V,  ABNf ,  and  may  have  the  fame  proportion 
to  AB,  the  unity  of  length,  which  thefe  areas  have  to 
A.BCV,  the  unity  of  furface.    Then  VM  :  VC  = 


o 

p'p 


J  E 


75 

To  com 
pale  the 


C   T   I   L   E  S. 

Vm  BA  :  VCBA  and  PD  :  Pj  =  PNBA  :  VCBA> 
&c.    Thefe  ordinates  will  now  reprefent^y^  p  y  1 

with  reference  to  a  linear  unit,  as  the  areas  to  the 
hyperbola  reprefented  it  in  reference  to  a  fuperficial 
unit. 

Again,  in  every  ordinate  make  PD  :  P.^  rrPi" :  PO, 
and  thus  we  obtain  a    reciprocal   to  PD 


reciprocal 
J*^  p     I  -{-/>'»  oi"'  eq-uivalent  toy^ 


or  to 
This 


'p  V'i  -{-p' 

will  evidently  be  —,  and  ¥0  op  will  be  — ,  and  the  area 

ap  ^ 
contained  between  the  lines  AF,  AW,  and  the  curve 
GEOH,  and  cut  off  by  the  ordinate  PO,  will  reprefent 

X 


Laftly,  make  PO:PQ  =  AV 

y 


AP, 


I  '.pi  and 
and  the  area  ALEQP 


Plate 
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PI 

CCCtXi 

Pi* 
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then  PQ^?  P  will  reprefent 

y 

will  reprefent  — . 

But  we  muft  here  obferve,  that  the  fluents  expreffed 
by  thefe- different  areas  require  what  is  called  the  cor- 
reiiion  to  accommodate  them  to  the  circumftances  of 
the  cafe.  It  is  not  indifferent  from  what  ordinate  we 
begin  to  reckon  the  areas.  This  depends  on  the  initial 
direftion  of  the  projeaile,  and  that  point  of  the  abfcif- 
fa  AP  muft  be  taken  for  the  commencement  of  all  the 
areas  which  gives  a  value  of  /  fuited  to  the  initial  di- 
reftion.  Thus,  if  the  projeftion  has  been  made  from. 
A. (fig.  7.)  at  an  elevation  of  45°,  the  ratio  of  the 
fluxions  X  andj;  is  that  of  equality  ;  and  therefore  the 
point  E  of  fig-  8.  where  the  two  curves  interfe£l  and 
have  a  common  ordinate,  evidently,  correfpands  to  this" 
condition.  The  ordinate  EV  paffes  through  V,  fo  t)iat 
AV  orp  =  AB,  =  1,  =  tangent  45°,  as  the  cafe  re- 
quires. The  values  of  x  and  of  y  correfponding  to  any 
other  point  of  the  trajeftor}'-,  fuch  as  that  which  has 
AP  for  the  tangeni  of  the  angle  which  it  makes  with 
the  horizon,  are  now  to  be  had  by  computing  the 
areas  VEOP,  VEQP. 

Another  curve  might  have  been  added,  of  which  the 
ordinates  would  exhibit  the  fluxions  of  the  arch  of  the 

—  ap_^^^2.+£____     and  of  which  the  area 

y^pVi+f\-\-^ 

would  exhibit  the  arch  itfelf.    And  this  would  have 
been  very  eafy,  for  it  is  js  =  a  ^  V i^p^  

which  is  evidently  the  fluxion  of  the  hyperbolic  logar 
rithmof  ^  p  But  it  is  needlefs,  fince  %  = 

X  V'  1^+7%  ^'^^     ^^^^  already  got  x.  It  is  only  increa- 
fing  PO  in  the  ratio  of  BA  to  BP.  _ 

-A  nd  thus  we  have  brought  the  inveftigation  of  this  pro-  ^ 
blem  a  confiderable  length,  having  afcertained  the  form  of  ccs  of 
the  trajeftory.  This  is  furelydone  when  the  ratio  of  theknowir 
arch,  abfcifs,  and  ordinate,  and  the  pofition  of  its  tan- ^^^ejotl 
gent,'is  determined  in  every  point.  But  it  is  ftill  very  far  jg^^v^j.^ 
from  a  folution,  and  much  remains  to  be  done  before 
we  can  make  any  praftical  application  of  it.  The  only 
general  confequence  that  we  can  deduce  from  the  premi- 


1  1E>  — 

That  is  to  trajeaory^ 


I 


'7, 

onfeq 
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Tes  is,  that  In  cveiy  cafe  where  the  refiftance  in  any 
point  bears  the  fame  proportion  to  the  force  of  gravity^ 
the  trajeftojy  will  be  fimilar.  Therefore  two  balls,  of  the' 
fame  denfity,  projefted  in  the  fame  direction,  will  de- 
fcribe  fimilar  trajectories  if  the  velocities  are  in  the  fub- 
duplicate  ratio  of  the  diameters.  This  we  fhall  find  to 
be  of  confiderable  praftical  importance.  But  let  us  now 
proceed  to  determine  the  velocity  in  the  different  points 
of  the  trajeftory,  and  the  time  of  defcribing  its  fcveral 
portions 
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of  his  abfciffa  and  ordinate.  This  is  the  fimpleft  method 
of  any,  for  C  muft  then  be  fo  chofen  that  the  whole 
fluent  may  vanifh  when  p  —  o,  which  is  the  cafe  in  the 
vertex  of  the  curve,  where  the  tangait  is  parallel  to  the 
horizon.    We  fnall  adopt  this  method. 

Therefore,  let  AP  (fig.  9.)  =  x,  PM  ~y,  AM  =  z. 


Plate 


RecoUeft,  therefore,  that  = 


and  that  a' 


r=  x^i        and  y  =  xp.    This  gives  = 

Therefore      =  '  = 


'p 


Put  the  quantity  C  which  is  introduced  into  the  fluent  ccccxviu. 
equal  to  ^ .    It  Is  plain  that  n  muft  be  a  number  ;  for 

it  muft  be  homologous  with  p  V  i  +  />*,  which  is  a 
number.  For  brevity's  fake  let  us  exprefs  the  fluent  of 
'p  \/  I  +      by  the  fingle  letter  P  ;  and  thus  we  ftiall 


have  X  =  a  x/V^-,  y  =  «  x/^„irF  >  =  « 


X 


>ut  p  =  qx. 


=z  ,  and  u  =    / 1 

'^-f  C  V 


/- 


And  = 


n  +  P  ' 


Now  the 


^ag  I  +  p^  

y,  p  ^i~+/M-C' 
^  a  V  — gV  1  4-  p-^ 

Jjp  v'rT?!  +  c  * 

Alfo  /  was  found  =-  ,  =  iL^^^-Tt^ ,  = 
■y  V 

/)*  V 1  +  /i^ 

q  V 


If  wc  now  fubftitute  for  «u  its  value 


juft  found,  we  obtain  t  = 

-J  /z 


and  t  —f—-^ — r  > 


Eculty 
iccom- 


-j p  ^ 

The  greateft  difficulty  ftill  remains,  viz.  the  accommo- 
dating thefe  formulae,  which  appear  abundantly  fimple,  to 
the  particular  cafes.  It  would  appear  at  firft  fight,  that 
fo  mil-  all  trajedories  are  fimilar  ;  fince  the  ratio  of  the  fluxions 
par  "  of  the  ordinate  and  abfcifla  coneiponding  to  any  parti- 
r  cular  angle  of  inclination  to  the  horizon  ieems  the  fame 
in  them  all :  but  a  due  attention  to  what  has  been  hi- 
therto faid  on  the  fubjedl  will  fhow  us  that  we  have  as 
yet  only  been  able  to  afcertain  the  velocity  in  the  pomt 
of  the  trajecClory,  which  has  a  certain  inclination  to  the 
horizon,  indicated  by  the  quantity  p,  and  the  time  (reck- 
oned from  feme  affigned  beginning)  when  the  projedile 
is  in  that  point. 

To  obtain  abfolute  meafures  of  thefe  quantities,  the 
term  of  commencement  muft  be  fxed  upon.  This  will 
ht  exprefled  by  the  conftant  quantity  C,  which  is  aflumed 
for  completing  the  fluent  of  _/>  i  + />  %  which  is  the 
bafis  of  the  whole  conftruaion.    We  there  found  q  = 

,  /j/i  This  fluent  is  in  general  q  = 


Cjj:^  P     ^  "^-f- ,  and  the  conftant  quantity  C  id  to 
a 

be  accommodated  to  fomecircumftancesof  thecafe.  Diffe- 
rent authors  have  feledled  different  circumftances.  Euler, 
r's  Tie.  in  his  Commentary  on  Robins,  and  in  a  difleitation  in 
the  Memoirs  of  the  Academy  of  Berlin  publifhed  in 
pleft,     J  ^^2,  takes  the  vertex  of  the  curve  for  the  beginning 


^  And-laftly, 


«-+-P 

height  /}  neceflary  for  communicating  any  velocity  v  is 

— (i  -f/O         — (i  + 
Tg  ~  2g  {n  -i-  P)      '  "~       n  -h  P 

Thefe  fluents,  being  all  taken  fo  as  to  vanifh  at  the 
vertex,  where  the  computation  commences,  and  where 
/  is  =0  (the  tangent  being  parallel  to  the  horizon),  we 

►         \:a         a  a 
obtain  in  this  cafe  h  —       —  ""^  ^h' 

Hence  we  fee  that  the  circumftance  which  modifies 
all  the  curves,  diftinguifhing  them  from  each  other,  ^  is 
the  velocity  (or  rather  its  fquare)  in  the  higheft  point 
of  the  curve.  For  h  being  determined  for  any  body 
whofe  terminal  velocity  is  u,  n  is  alfo  determined  ;  and 
this  is  the  modifying  circumftance.  Confidering  it  geo- 
metrically,  it  is  the  area  which  muft  be  cut  oflF  from 
the  area  UMAP  of  fig.  8.  in  order  to  determine  the 
oidinates  of  the  other  curves. 

We  muft  farther  remark,  that  the  values  now  given 
relate  only  to  diat  part  of  the  area  where  the  body  is 
deicending  from  the  vertex.  This  is  evident ;  for,  in 
order  that  y  may  increafe  as  we  recede  from  the  vertex, 
its  fluxion  muft  be  taken  in  the  oppofite  fenfe  to  what 
it  was  in  our  inveftigation.  There  we  fuppofed  y  to 
increafe  as  the  body  afcended,  and  then  to  diminifii  du- 
ring the  defcent;  and  therefore  the  fluxion  of  y  was  firft 
pofitive  and  then  negative. 

The  fame  equations,  however,  will  ferve  for  the 
afcending  branch  CNA  of  the  curve,  only  changing 
the  fifnr  of  P;  for  if  we  confider  j  as  decreafing  during 

the  afcent,  we  muft  confider  q  as  expreffing  and 

x 

therefore  P,  orj  pV  i  -f  ,  which  is  =  muft  be 
taken  negatively.  Therefore,  in  the  afcending  branch, 
we  have  AQ_or  x  (increafing  as  we  recede  from  A)  — 

a  X /^3p-,  Q^ovy  =  a  x/^p",  AN  or  «  = 


^^fP^+£.   t-^yir-L=.,   and    the  81 
«V       „_P  -  v^^'Vv^i—p'  Remark. 

height  producing  the  velocity  at  N 


z  1  '—£L  perty  of 

n — P  the  curve 

Hence  we  learn  by  the  bye,  that  in  no  part  of  the  or  trajec- 
afcending  branch  can  the  incHnation  of  the  tangent  be^n'- 
4  B  2  fuch 
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fucli  that  P  fhali  be  greater  than  n  ;  and  that  if  we  fup'  fides  are  ahke, 
pofe  P  equal  to  n  in  any  point  of  the  curve,  the  velo- 
city in  that  point  will  be  infinite.  That  is  to  fay,  there 
is  a  certain  aflignable  elevation  of  the  tangent  which 
cannot  be  exceeded  in  a  curve  wkich  has  this  velocity 
in  the  vertex.  The  bell  way  for  forming  a  conception 
of  this  circumflance  in  the  nature  of  the  curve,  is  to 
invert  the  motion,  and  fuppofe  an  accelerating  force 
equal  and  oppofite  to  the  relillance,  to  aft  on  the  body 
in  conjunftion  with  gravity.  It  mull  defcribe  the  fame 
curve,  and  this  branch  ANC  mull  have  an  affymptote 
LO,  which  has  this  limiting  pofition  of  the  tangent. 
For,  as  the  body  defceads  in  this  curve,  its  velocity 
increafes  to  infinity  by  the  joint  aftion  of  gravity  and 
this  accelerating  force,  and  yet  the  tangent  never  ap- 
pi-oaches'fo  near  the  perpendicular  pofition  as  to  make 
P=«.  This  remarkable  property  of  the  curve  was 
tnown  to  Newton,  as  appears  by  his  approximations, 
which  all  lead  him  to  curves  of  a  hyperbolic  form,  ha- 
ving one  affymptote  incHned  to  the  horizon.  Indeed 
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Here  u  becomes  infante,  w  there  js  ni> 
terminal  velocity ;  aud  n  alfo  becorhes  infinite,  being 


It  is  therefore  in  the  quantity  P,  or y  p  V i 

that  the  difference  between  the  trajeftory  in  a  void  and 
in  a  refilling  medium  conhfts;  it  is  this  quantity  which, 
expreffes  the  accumulated  change  of  the  ratio  of  the 
increments  of  the  ordinate  and  abfcifs.  In  vacuo  the 
fecond  increment  of  the  ordinate  is  conflant  when  the 
firll  increment  of  the  abfciffa  is  fo,  and  the  whole 
increment  of  the  ordinate  is  as  i  And  this  diffe- 

rence is  fo  much  the  greater  as  P  is  greater  in  refpeft 
of  n.  P  is  nothing  at  the  vertex,  and  increafes  along 
with  the  angle  MTP  ;  and  when  this  is  a  right  angle> 
P  is  infinite.  The  trajeftory  in  a  refifting  medium 
will  come  therefore  to  deviate  infinitely  from  a  para- 
bola, and  may  even  deviate  farther  from  It  than  the 
parabola  deviates  from  a  ftraight  line.    That  is,  the  dl- 


it  is  pretty  obvious  :  For  the  refiftance  increafing  fafter  fiance  of  the  body  In  a  given  moment  from  that  point 
than  the  velocity,  there  is  no  velocity  of  projeftion  fo    of  its  parabolic  path  where  it  would  have  been  in  a 

void,  is  greater  than  the  diftance  between  that  point  of 


On  what 
its  form 
and  inag. 
nitiide  de- 
pends. 


great  but  that  the  curve  will  come  to  deviate  fo  from 
the  tangent,  that  In  a  finite  time  it  will  become  pa- 
rallel to  the  horizon.  Were  the  refiilance  proportional 
to  the  velocity,  then  an  infinite  velocity  would  produce 
a  reftihneal  motion,  or  rather  a  deflcftion  from  it  lefs 
than  any  that  can  be  affigned. 


the  parabola  from  the  point  of  the  ftraight  line  where 
it  would  have  been,  independejit  of  the  aftion  of  gra- 
vity. This  muft  happen  whenever  the  refiilance  is  great- 
er than  the  weight  of  the  body,  which  is  generally  the 
cafe  in  the  beginning  of  the  trajeftory  In  mihtary  pro- 
We  now  fee  that  the  particular  form  and  magnitude    jeftiles  ;  and  this  (were  it  now  neceflarj-)  is  enough  to 
of  this  trajeftory  depends  on  two  circumftances,  a  and    fliow  the  inutility  of  the  parabolic  theory.  j 
p.  a  afftfts  chiefly  the  magnitude.    Another  circum-        Although  we  have  no  method  of  defcrlbing  this  Several 
llance  might  indeed  be  taken  in,  viz.  the  diminution  of   trajeftory,  which  would  be  received  by  the  ancient  proper 
the  accelerating  force  of  gravity  by  the  ftatical  efleft  of   geometers,  we  may  afcertain  feveral  properties  of  It,."^.'*^  ^'"^ 

which  will  affifl  us  in  the  folution  of  the  problem.  In 
particular,  we  can  aifign  the  abfolute  length  of  any  part 
of  it  by  means  of  the  logHlIc  outre.  For  becaufe  P 
=zj^ p  V i-\-p^i  we  have  p  =  P,  and  there- 


the  air's  gravity.  But,  as  we  have  already  obferved,  this 
is  too  trifling  to  be  attended  to  in  military  projeftiles. 

y 

equal   to  Therefore  the  ra- 


made 


*  S'lmffon 
§  68,  acc. 


dius  of  curvature,  determined  by  the  ordinary  me- 
■/  thods.  Is  >'i^+P")W'  +P')  *^  and,  becaufe-I  is 
P  P 

a 

=:  — — for  the  defcending  branch  of  the  curve,  the 
n  4"  1  ° 

radius  of  curvature  at  M  Is  ^^i-}-/'  ^       "^P,  and. 


fore  z,  which  was 


/- 


in  the  afcending  branch  at  N,  it  jg. f^^'^/'' 

n — P 

On  both  fides  therefore,  when  the  velocity  Is  Infinitely 
great,  and  P  by  this  means  fuppofed  t«  equal  or  exceed 
fi,  the  radius  of  curvature  is  alio  infinitely  great.  We  al- 
fo fee  that  the  two  branches  are  unlike  each  other,  and 
that  when,^  is  the  fame  in  both,  that  is,  whenjthe  tangent 
is  equally  inclined  to  the  horizon,  the  radius  of  cur- 
vature, the  ordinate,  the  abfcifs,  and  the  arch,  are  all 
greater  In  the  afcending  branch.  This  is  pretty  ob- 
vious. For  as  the  refiilance  afts  entirely  in  dimlninung 
the  velocity,  and  does  not  affeft  the  defleftion  occafioned 
by  gravity,  it  muft  allow  gravity  to  incnrvate  the  path 
fo  much  the  more  (with  the  fame  inclination  of  Its  line 
of  aftion)  as  the  velocity  rs  more  diininlfhed.  The 
curvature,  therefore,  in  thofe  points  which  have  the 
fame  Inclination  of  the  tangent,  is  greatefl  in  the  de- 
fcending branch,  and  the  motion  is  fwlfteft  In  the 
afcending  branch.    It  is  otherwife  in  a  void,  ;s{here  both 


+  P' 
X  hyp.  loc 
&  mufl  be 


f  p  ^ i-f/)' 

jpy\-^P'\ 

may  be  exprclTed  by  logarithms  ;  or  z  = 
«  +  P 

.  of  ,  fince  at  tlie  vertex  A,  where 


0,  P  is  alio  =:  o. 
Being  able,  in  this  way,  to  afcertain  the  length  AM 
of  the  curve  (counted  from  the  vertex),  correfponding 
to  any  inclination  p  of  the  tangent  at  its  extremity  M, 
we  can  afcertain  the  length  of  any  portion  of  It,  fuch 
as  M?«,  by  firft  finding  the  length  of  the  part  Awz,  and 
then  of  the  part  AM.  TJiis  we  do  more  expeditioufly 
thus:  Let/>  cxprefs  the  pofition  of  the  tangent  in  M,  and 

/j-j-P 

J  its  pofition  at  w  J  then  AM:=  aY.  log.  and  Aw 


=  a  X  loar.  — "-^^j 


and  therefore  Mm  Is  :=  ^  X  log» 


Thus  we  can  find  the  values  of  a  great  num- 


«-f  P' 

ber  of  fmall  portions,  and  the  inclination  of  the  tan- 
gents at  their  extremities.  Then  to  each  of  thefe  por- 
tions we  can  alTign  its  proportion  of  the  abcIlTa  and 
ordinate,  without  having  recourfe  to  thevaluesof  x  and>'. 
Fer  the  portion  of  abfcifs  correfponding  to  the  arch  Mw». 

whofe 
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whofe  middle  "point  13  inclined  to  the  horizon  in  the 
angle  will  be  M/«  X  cofme  and  the  conefponding 
portion  of  the  ordinate  will  be  M/n  X  iin.  b.  Then  we 
obtain  the  velocity  in  each  part  of  the  curve  by  the 
C(juation  /j=:4rrtX  ;  or,  more  dire£tly  the  velocity 

n-tp 

at  M  will  be  =:  i/ag 


TILES. 

The  velocity  in  the  defcending  branch  augments  cou- 
tinwally  :  but  it  cannot  exceed  a  certain  limit,  if  the  ve- 
locity at  the  vertex  has  been  lefs  than  the  terminal  velo- 
city ;  for  when  the  curve  is  infinite,  p  is  alfo  infinite,  and 

/j=;-^-p— ,  becaufe  n  in  this  cafe  is  nothing  it!  refpedo^ 


Lafilv,  divide  the 


P,  which  is  infinite  ;  and  becaufe  p  is  infinite,  the  nuin* 
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! 's  nv;- 
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ber  hyp.  log. /  + v'l -^-/i^,  though  infinite,  vaniihes  'iri 
comparifon  with  /X^/i-|-/>*  ;  fo  that  in  this  cafe  P=: 
ip^",  and  bzza,  and  1'=  the  terminal  velocity. 

If,  on  the  other  hand,  the  velocity  at  the  vertex  has 
been  greater  than  the  terminal  velocit)^  it  will  diminifh 
continually,  and  when  the  curve  has  become  iniiaite,  u 
will  be  equal  to  the  terminal  velocity. 

In  either  cafe  we  fee  that  the  curve  on  this  fide  will 
have  a  perpendicular  affymptote.  It  v.  ould  require  a 
long  and  pretty  intricate  analyfis  to  determine  the  place 
of  this  afiymptote,  and  it  is  not  material  for  our  prefeut 
purpofe.  The  place  and  pofition  of  the  other  affymp- 
tote LO  is  of  tlie  greatell  moment.  It  evidently  di- 
ftinguifhes  the  kind  of  trajecloiy  from  any  other.  Its 
pofition  depends  on  this  circumilance,  that  if  p  marks 
the  pofition  of  the  tangent,  n — P,  which  is  the  deno- 
minator of  the  fraftion  ^^exprcfling  the  fquare  of  the  ve- 
locity, mutt  be  equal  to  nothing,  becaufe  the  velocity 
is  infinite:   therefore,  in  this  place,  P=«,  or  n  = 

In  order,  therefore. 


-/ 1  + /> '  +  T  log .    -f  v' 1 -H />  ^ 

to  find  the  point  L,  where  the  affymptote  LO  cuts  the 
horizontal  fine  AL,  put  Prr??,  then  will  AL  =:x  — 


ipplica- 
i  made 
re  geiiC' 


v^TTp 

length  of  the  little  arch  by  this,  and  the  quotient  will  be 
the  time  of  defcribing  Mot  very  nearly.  Add  all  thefe 
together,  and  we  obtain  the  v/hole  time  of  defcribing 
the  arch  AM,  but  a  httle  too  great,  becaufe  the  mo- 
tion in  the  fmall  arch  is  not  perfeftly  unifornv  The 
error,  however,  may  be  as  fmall  as  we  pleafe,  becaufe 
we  may  make  the  arch  as  fmall  as  we  pleafe  ;  and  for 
greata-  accuracy,  it  will  be  proper  to  take  the  p  by 
which  we  compute  the  velocity,  a  medium  between 
the  p  for  the  beginning  and  that  for  the  end  of  the 
arch. 

This  is  the  method  followed  by  Euler,  who  was  one 
of  the  moft  expert  analyfts,  if  not  the  very  firll,  in 
Europe.  It  is-  not  the  moll  elegant,  and  the  methods  of 
feme  other  authors,  who  approximate  direftly  to  the  areas 
of  the  curves  which  determine  the  values  of  x  and  j,  have 
a  more  fcientific  appearance  ;  but  they  are  not  ultimate- 
ly very  different:  For,  in  fome  methods,  thefe  areas  are 
taken  piecemeal,  as  Euler  tiikes  the  arch;  and  by  the  me- 
thods of  others,,  who  give  the  value  of  the  areas  by  New- 
ton's method  of  defcribing  a  curve  of  the  parabolic  kind 
through  any  number  of  given  points,  the  ordinates  of  y  'x 
thefe  curves,  which  exprefs  x  andj,  mull  be  taken 
fingly,  which  amounts  to  the  fame  thing,  with  the 
great  difadvantage  of  a  much  more  comphcated  calcu- 
lus, as  any  one  may  fee  by  comparing  the  expreflions 
of  X  and  y  with  the  expreffion  of  z.  As  to  thofe  me- 
thods which  approximate  diredxly  to  the  areas  or  va- 
lues of  X  and  J)'  by  aa  infinite  feries,  they  all,  without 
exception,  involve  us  in  moll  comphcated  expreflions, 
witli  coefficients  of  fmes  aad  tangents,  and  ambiguous 
fjgns,  and  engage  us  in.  a  calculation  almoll  endlefs. 
And  we  know  of  no  feries  which  converges  faft  enough 
to  give  us  tolerable  accuracy,  without  fuch  a  number  of 
terms  as  is  fuf&cient  to  deter  any  perfon  from  the  at- 
tempt. The  calculation  of  the  arches  is  very  mode- 
rate, fo  that  a  perfon  tolerably  verfant  in  arithmetical 
operations  may  compute  an  arch  with  its  velocity  and 

tinae  in  about  five  minutes.    We  have  therefore  no  he-        Such  then  is  the  procefj  by  which  the  form  and  mag-Modc'of 
fitation  in  preferring  this  method  of  Eukr's  to  all  that    nitude  of  the  traje6tory,  and  the  motion  in  it,  may  be  applying 
we  have  fccn,  and  therefore  proceed  to  determine  forp.e    determined.    But  it  does  not  yet  appear  how  this  is  to  [ hisjproceff 
ether  circumltances  which  render  its  application  more 
general. 


Through 
the  whole 
of  this  ar- 


L  fJ± 

y  n  X        p   'J  n  P 

It  Is  evident  that  the  logarithms  ufed  in  thefe  expref-  tide  /* 
fions  are  the  natural  or  hyperbolic.  But  the  operations  n 
may  be  performed  by  the  common  tables  by  making  ^^^^ 

the  value  of  the  arch  M  m  of  the  curve  =       X  log, 

-^-^  occ.  where  M  means  the  fubtangent  of  the  com- 

mon  logarithms,  or  0,4.3429  ;  alfo  the  tim.e  of  defcri- 
bing this  arch  will  be  expeditioufly  had  by  taking  a  me- 

■    and  


diiuTi    between  the  values  of 
aizd  making  the  time  X  log.^qr^ 
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If  there  were  no  refillance,  the  fmailcfl.  velocity  xyould 
be  at  the  vertex  o£  the  curve,  and  it  would  imiiiediately 
increaf*  by  the  adtion  of  gravity  confpiring  (in  however 
fmall  degree)  with  the  motion  of  the  body.  But  in  a 
refillinjr  medium,  the  velocity  at  the  vertex  is  diminifh- 
ed  by  a  quantit.y  to  which  the  acceleration  of  gravity 
in  that  point  bears  no  affignablc  proportion.  It  is  there- 
fore diminifhed,  upon  the  whole,  and  the  point  of  fmal- 
lell  velocity  is  a  little  way  beyond  the  vertex.  For  the 
fame  r^afons,  the  greateft.  curvature  is  a  little  way  beyond 
the  vertex.  It  is  not  very  material  for  our  prefent  pur- 
pofe to  afcertain  the  exaft  pofitions  of  tbofe  points. 


be  applied  to  anyquellion  in  praftical  artillery.  In  this 
^rocefs  we  have  only  learned  how  to  compute  the  mo- 
tion from  the  vertex  in  the  dtfcending  branch  till  the 
ball  has  acquired  a  particular  direftion,  and  the  motion  to 
the  vertex  from*  a  point  of  the  afcending  branch  where  the 
ball  h2!s  another  direftion,  and  all  this  depending  on  the 
greateft  velocity  which  the  body  can  aaquire  by  falling, 
and  the  velocity  which  it  has  in  the  vertex  of  the  curve. 
But  the  ufual  queftion  is^"  What  , will  be  the  motion  of 
the  ball  projedled  in  a  certain  direftion  with  a  certain 
velocity  ?" 

The  mode  of  a|>phcation  is  this  :  Suppofc  a  trajefto- 
ry  computed  for  a  particular  terminal  velocity,  produced 
by  the  fall  J,  and  for  a  particular  velocity  at  the  vertex, 
A  whicUi 
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wlilcii  win  be  cKaraderizedby  n,  and  that  the  velocity 
at  that  point  of  the  afcending  branch  where  the  incli- 
nation of  the  tangent  is  30°  is  900  feet  per  fecond. 
Then,  we  are  certain  that  if  a  ball,  whofe  terminal  ve- 
locity is  that  produced  by  the  fall  a,  be  proje£led  with 
the  velocity  of  900  feet  per  fecond,  and  an  elevation  of 
30°,  it  will  defcribe  this  very  trajeftory,  and  the  velocity 
and  time  correfponding  to  every  point  will  be  fuch  as 
is  here  determined. 

Now  this  trajeftory  will,  in  refpeft  to  form,  anfwer 
an  infinity  of  cafes  :  for  its  charatleriftic  is  the  propor- 
tion of  the  velocity  in  the  vertex  to  the  terminal  velo- 
city. When  this  proportion  is  the  fame,  the  number 
n  will  be  the  fame.  If  the!*efore  we  compute  the  tra- 
jeftories  for  a  fufRcient  variety  of  thefe  proportions,  we 
fhall  find  a  trajectory  that  will  nearly  correfpond  to  any 
cafe  that  can  be  propofed ;  and  an  approximation  fufii- 
ciejitly  exa<Sl  will  be  had  by  taking  a  proportional  me- 
dium between  the  two  trajedlories  v^/hich  come  nearelt 
to  the  cafe  propofed. 

Accordingly,  a  let  of  tables  or  trajeftories  have  been 
computed  by  the  Englifh/tranflator  of  Euler's  Com- 
trajedtories.j^g^^^^y  qj-,  Robins's  Gunnery.  They  are  in  number 
J  8,  diiUnguifhed  by  the  pofition  of  the  affymptote  of 
the  afcending  branch.  This  is  given  for  5",  10°,  15'?, 
&:c.  to  85",  and  the  whole  trajexftory  is  computed  as  far 
as  it  can  ever  be  fuppofed  to  extend  in  pradice.  The 
following  table  gives  the  value  of  the  number  n  cor- 
refponding to  each  pofition  of  the  aflymptote. 


C    T    I    L    E  S. 

&c.  Make  y  zz  v,  and  take  the  maximum  by  vary- 
ing ^,  we  obtain  Sin.  ^  e  +     '"^  ■  =  hyperbol.  log. 
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■Computed 
tables  or 


OLB 

— —  i 

n 

roLB 

n 

0 

0,00000 

45 

i>H779 

5 

0,08760 

50 

1^43236 

10 

0,17724 

55 

1,82207 

15 

0,27712 

60 

2,39033 

20 

0,37185 

65 

3,49040 

25 

0,48269  j 

70 

4,88425 

30 

0,60799 

73 

8,22357 

35 

0,75382  ' 

80 

17,54793 

40 

0,92914  . 

85 

67,1 2291 

Since  the  path  of  a  projeftilc  is  much  lefs  incurvated, 
and  more  rapid  in  the  afcending  than  in  the  defcend- 
ing  branch,  and  the  difference  is  fo  much  the  more  re- 
markable in  great  velocities ;  it  muft  follow,  that  the 
range  on  a  horizontal  or  inclined  plane  depends  moll 
on  the  afcending  branch  :  therefore  the  greateft  range 
will  not  be  made  with  that  elevation  which  bifefts  the 
angle  of  pofition,  but  with  a  lower  elevation  ;  and  the 
deviation  from  the  bifeAing  elevation  will  be  greater  as 
the  initial  velocities  are  greater.  It  is  very  difficult  to 
frame  an  exaft  rule  for  determining  the  elevation  which 
gives  the  greateft  range.  We  have  fubjoined  a  little 
table  which  gives  the  proper  elevations  (nearly)  corre- 
fponding to  the  different  initial  velocities. 

It  was  computed  by  the  following  approximation, 
which  will  be  found  the  fame  with  the  feries  ufed  by 
Newton  in  his  Approximations. 

Let  e  be  the  angle  of  elevation,  a  the  height 
-producing  the  terminal  velocity,  h  the  height  produ- 
cing the  initial  velocity,  and  c  the  number  whofe  hy- 
perbolic logarithm  is  i  (/.  e.  the  number  2,718). 
Then, 


2h 


-f  ^  jp^pg       wliieh  gives  us  the  angle  e. 

The  numbers  in  the  firft  column,  multiplied  by  the 
terminal  velocity  of  the  projedlile,  give  us  the  initial 
velocity;  and  the  numbers  in  the  laft  column,  being 
multiplied  by  the  height  producing  the  terminal  velo- 
city, and  by  2,3026,  give  us  the  greateft  ranges.  The 
middle  column  ^contains  the  elevation.  The  table  is 
not  computed  with  fcrupulous  exaftnefs,  the  queftion 
not  requiring  it.  It  may  however  be  depended  on  with- 
in one, part  of  2000. 

To  make  ufe  of  this  table,  divide  the  initial  velocity 
hj  the  terminal  velocity  a,  and  look  for  the  quotient 
in  the  fii  ft  .  column.  Oppofite  to  this  will  be  found  the 
elevation  giving  the  greateft  range ;  and  the  number  in 
the  laft  column'  being  multiplied  by  2,3026  X  a  (the 
height  producing  tlie  terminal  velocity)  will  give  the 
range. 

Table  of  Elevations  giving  the  greatejl  Range,. 


[iiitial  ve'. 

Elevatian. 
— 

Hange. 

u 

2,3026^7' 

0,6909 

430.40' 

0,1751 

0,7820 

43  -20 

0,2169 

0,8645 

42.50 

0,2548 

',3817 

41 .40 

0,4999 

1,5641 

40 .20 

0,5789 

1,7291 

40.10 

0,6551 

2,0726 

39-50 

0,7877 

2,346.1 

37.20 

0,8967 

2,5936 

35-50 

0,9752 

2,7635 

35-- 

1,03^9 

3,1281 

34-40 

1,1411 

3>4544 

34-20 

1,2298 

3>458i 

34.20 

1,2277 

3>9ioi 

33-50 

J»337i  . 

4'H52 

33-30 

1,3901 

4*3227 

33-30 

1,4274 

4,6921 

31-50 

1,5050 

4>836i 

31-50 

i»534i 

X  X  ^tan. 


Such  is  the  folution  which-  the  prefent  Rate  of  our 
mathematical  knowledge  enables  us  to  give  of  this  cele- 
brated problem.  It  is  exad  in  its  principle,  and  the 
application  of  it  is  by  no  means  difficult,  or  even  ope- 
rofe.  But  let  us  fee  what  advantage  we  are  likely  to 
derive  from  it. 

In  the  firft  place,  it  is  very  limited  in  its  application. 
There  are  few  circumftances  of  general  coincidence, 
and  almoft  €very  cafe  requires  an  appropriated  calcu- 
lus. Perhaps  the  only  general  rules  are  the  two  fol- 
lowing : 

I.  Ballsof  equal  denfity,  projefted  with  the  fame 
elevation,  and  with  velocities  which  are  as  the  fquare- 

roots  of  their  diameters,  will  defcribe  fimilar  curves  

This  is  evident,  becaufe,  in  this  cafe,  the  refiftance.  will 
be  in  the  ratio  of  their  quantities  of  motion.  Therefore 
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alt  the  homologous  lines  of  the  motion  will  be  in  the  tirely  eflablUhed  on  the  experiments  on  the  flights  of 

proportion  of  the  diameters.  fliot  and  fhells,  and  are  correfted  and  amended  "till  they 

2.  If  the  initial  velocities  of  balls  projefted  tvith  the  tally  with  the  moft  approved  experiments  we  can  find, 

fame  elevation  are  in  the  inverfe  fubduplicate  ratio  of  We  do  not  learn  the  ranges  of  a  gun  by  theory,  but  the 

the  whole  refiftances,  the  ranges,  and  all  the  homo-  theory  by  the  range  of  the  gun.    Now  the  variety  and 
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logous  lines  of  their  frack,  will  be  inverfely  as  thofe  re- 
fiftances. 

Tbefe  theorems  are  of  confiderable  ufe  :  for  by  means 
of  a  proper  feries  of  experiments  on  one  ball  projefted 
with  different  elevations  and  velocities,  tables  may  be 
conftru6ted  which  will  afcertain.  the  motions  of  an.  Infi- 
nity of  others. 

But  when  we  talce  a  retro fpeftlve  view  of  what  we 
have  done,  and  confider  the  conditions  which  were  af- 
fumed  in  the  folution  of  the  problem,  we  fhall  find  that 
much  yet  i-emains  before  it  can  be  rendered  of  great 
praftical  ufe,  or  even  fatisfy  the  curiofity  of  the  man  of 
icience.  The  rellilance  is  all  along  fuppofed  to  be  in 
the  duplicate  ratio  of  the  velocity  ;  but  even,  theory- 
points  out  many  caufes  of  deviation  from  this  law,  iuch 
as  the  preffure  and  condenfation  of  the  air,  in  the  cafe 
of  very  fwift  motions  ;  and  Mr  Robins's  experiments  are 
fufficient  to  Ihow  us  that  the  deviations  mull  be  ex- 
ceedingly great  in  fuch  cafes.  Mr  Euler  and  all  fub- 
fequent  writers  have  allowed  that  it  may  be  three  times 
greater,  even  in  cafes  which  frequently  occur  ;  and  Eur 
ler  gives  a  rule  for  afcertaining  with  tolerable  accuracy 
what  this  increafe  and  the  whole  refiftance  may  amount 
to.  Let  H  be  the  height  of  a  column  of  air  whofe 
weight  is  equivalent  to- the  refiftance  taken  in  the  du- 
plicate ratio  of  the  velocity.    The  whole  refiftance  will 

be  expreffedby  ^  +  '^8^'  Thi& number 2  8 845  is  the 

height  in  feet  of  a  column  of  air  whofe  weight  balances 
its  elafticity.  We  fhall  not  at  prefent  call  in  queftion 
his  reafons  for  affigning  this  precife  addition..  They 
are  rather  reafons  of  arithmetical  conveniency  than  of 
phylical  import.  It  is  enough  to  obferve,  that  if  this 
meafure  of  the  refiftance  is  introduced  into  the  procefs 
of  inveftigation,  it  Is  totaHy  changed  ;  and  it  is  not  too 
much  to  fay,  that  with  this*  complication  it  requires  the 
knowledge  and  addrefs  of  a  Euler  to  make  even  a  par- 
tial and  very,  limited  approximation  to  a  folution. — 
Any  law  of  the  refiftance,  therefore,  which  Is  more 
complicated  than  what  Bernoulli  has  affumed,  namely, 
that  of  a  fimple  power  of  the  velocity,  is  abandoned  by 
all  the  mathematicians,  as  exceeding  their  abilities  ;  and 
they  have  attempted  to  avoid  the  error  arifing  from  the 
affumption  of  the  duplicate  ratio  of  the  velocity,  either 
by  fuppofing  the  refiftance  throughout  the  whole  tra- 
jectory to  be  greater  than  what  It  Is  In  general,  or 
they  have  divided  the  trajectory  into  different  por- 
tions, and  affigned  different  refiftances  to  each,  which 
■vary,  through  the  whole  of  that  portion,  in  the  dupli- 
cate ratio  of  the  velocities.  By  this  kind  of  patch- 
work they  make  up  a  trajedtory  and  motion  which  cor- 
refponds,  in  fome  tolerable  degree,  with  what  ?  With  an 
accurate  theory  ?  No  ;  but  with  a  feries  of  experiments. 
For,  in  the  firtt  place,  every  theoretical  computation 
that  we  make,  proceeds  on  a  fuppofed  initial  velocity  ; 
and  this  cannot  be  afcertained  with  any  thing  approach- 
ing to  precifion,  by  any  theory  of  the  aCtion  of  gun- 
powder that  we  are  yet  poffeffed  of.  In  the  next  place, 
our.  theories  of  the  refilling  power  of  the  air  are  en- 
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irregularity  of  all  the  experiments  which  are  appealed 
to  are  fo  great,  and  the  acknowledged  difference  betweea 
the  refiftance  to  flow  and  fwift  motions  is  alfo  fo  great, 
that  there  is  hardly  any  fuppofition  which  can  be  made 
concerning  the  refiftance,  that  will  not  agree  in  its  re- 
fults  with  many  of  thofe  experiments.  It  appears  from 
the  experiments  of  Dr  Hutton  of  Woolwich,  in  1784, 
1785,  and  1786,  that  the  fhots  frequently  deviated  to 
the  right  or  left  of  their  intended  track  200,  3  CO,  and 
fometlmes  400  yards.  This  deviation  was  quite  acci- 
dental and  anomalous,  and  there  can  be  no  doubt  but 
that  the  fhot  deviated  from  its  Intended  and  fuppofed 
elevation  as  much  as  it  deviated  from  the  intended  ver- 
tical plane,  and  this  without  any  opportunity  of  mea- 
furing  or  difcovering  the  deviation.  Now,  when  we 
have  the  whole  i-ange  from  one  to  three  to  choofe  among 
for  our  meafure  of  refiftance,  it  Is  evident  that  the  con- 
firmations which  have  been  drawn  from  the  ranges  of 
fhot  are  but  feeble  arguments  for  the  truth  of  any  opi- 
nion. Mr  Robins  finds  his  meafures  fully  confirmed 
by  the  experiments  at  Metz  and  at  Minorca.  Mr 
MuUer  finds  the  fame.  Yet  Mr  Robins's  meafure  both 
of  the  initial  velocity  and  of  the  refiftance  are  at  leaft 
treble  of  Mr  Muller's  ;  but  by  compenfation  they  give 
the  fame  refults.  The  ChevaHer  Borda,  a  very  expert 
mathematician,  has  adduced  the  very  fame  experiments 
in  fupport  of  his  theory,  in  which  he  abides  by  the 
Newtonian  meafure  of  the  refiftance,.  which  is  about  \ 
of  Mr  Robins's,  and  about  -I  of  Muller's. 

What  are  we  to  conclude  from  all.  this  ?  Simply  this,  Caufcs  of 
that  we  have  hardly  any  knowledge  of.  the  air's  refift*  its  iniui-'^ 
ance,  and  that  even  the  folution  given  of  this  problem  has'^^y* 
not  as  yet  greatly  ingreafed  it.  Our  knowledge  confifts 
only  in  thofe  experiments,  and  mathematicians  are  at- 
tempting to  patch  up  fome  notion  of  the  motion  of  a 
body  In  a  refitting  medium,  which  fhall  tally  vnth 
them. 

There  is  another  effential  defeft  in  the  conditions  af- 
fumed in  the  folution.  The  denfity  of  the  air  Is  fup- 
pofed uniform ;  whereas  we  are  certain  that  it  is  lefs 
by  one  fifth  or  one  fixth  towards  the  vertex  of  the 
curve,  in  many  cafes  which  frequently  occur,  than  it  is 
at  the  beginning  and  end  of  the  flight.  This  is  ano- 
ther latitude  given  to  authors  In  their  affumptions  of 
the  air's  refiftance.  The  Chevalier  de  Borda  has,  with 
confiderable  ingenuity,  accommodated  his  inveftigation 
to  this  circumftance,  by  dividing  the  trajeftory  Into 
portions,  and,  without  much  trouble,  has  made  one 
equation  anfwcr  them  all.  We  are  difpofed-  to  think 
that  his  folution  of  the  problem  (  in  the  Memoirs  of  the 
Academy  of  Paris  for  1769)  correfponds  better  with 
the  phyfical  clixumftances  of  the  cafe  than  any  other. 
But  his  procefs  is  there  delivered  in  too  conclfe  a  man- 
ner to  be  intelligible  to  a  perfon  not  perfeftly  familiar 
with  all  the  refources  of  modern  analyfis.  We  there- 
fore preferred  John  Bernoulli's,  becaufe  It  Is  elementary 
and  rigorous. 

After  all,  the  pradlical  artillerift  muft  rely  chiefly  on 
the  records  of  experiments  contained  in„the  books  of 

practice 
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91  praftlcs  at  tKe  acaaemies,  or  tliofe  made  In  a  more  pub- 
KecelTity  ofjj^  manner.  Even  a  perfeft  theory  of  the  air's  refill-. 
t"experf-   ^"^^  y^ttlc  fervlcc,  unlefs  the  force  of  gun- 

tnems.  powder  were  uniform.  This  is  far  from  being  the  cafe 
even  in  the  fame  powder.  A  few  hours  of  a  damp  day 
will'make  a  crreater  difference  than  occurs  in  any  theo- 
ly  ;  and,  in  fervice,  it  is  only  by  trial  that  every  thing 
is  performed.  If  the  firft  (hell  falls  very  much  fhott  of 
the  niark,  a  little  more  powder  is  added  ;  and,  in  can- 
nonading, the  corrcftlon  is  made  by  varying  the  eleva- 
tion. 

We  hope  to  be  forgiven  by  the  eminent  mathemati- 
cians for  thefe  obfervatlons  on  their  theories.  They  by 
no  means  proceed  from  any  difrefpeft  for  their  laboura. 
We  are  not  ignorant  of  the  almoll  infuperable  difficul- 
ty of  the  taflc,  and  we  admire  the  ingenuity  with  which 
iome  of  them  have  contrived  to  introduce  Into  their  ana- 
lyfis  reafonable  fubftltutlons  for  thofe  terms  which  w®iild 
render  the  equations  intraftable.  But  we  mull  ftill 
fay,  upon  their  own  authority,  that  thefe  are  but  ingc- 
nloiis  guefles,  and  tliat  experiment  is  the  touchftone  by 
which  they  mould  thefe  fubftltutlons ;  and  when  they 
have  found  a  coincidence,  they  have  no  motive  to  make 
any  alteration.  Noav  ,  when  we  have  fuch  a  latitude  for" 
our  meafure  of  tha  air's  refiitance,  that  we  may  take  it 
of  any  vali.*.',  from  one  to  three,  it  Is  no  wonder  that 
compenfations  of  eiTOrs  fliould  produce  a  coincidence  ; 
but  where  is  the  coincidence  ?  The  ihcoriii-Jiippoffs  the 
ball  to  fet  out  with  a  certain  velocity,  and  his  theory 
gives  a  certain  range  ;  and  this  range  agrees  with  obfer- 
vation — but  how  ?  Who  knows  the  velocity  of  the  ball 
in  the  experiment  ?  This  is  concluded  from  a  theoiy  in- 
comparably more  uncertain  than  that  of  the  motion  in 
a  refilling  medium. 

The  experiments  of  Mr  Robins  and  Dr  Hutton  fhow, 
jn  the  moil  incontrovertible  manner,  that  the  reiiftance 
to  a  motion  exceeding  1 1 00  feet  in  a  fecond,  is  almoft 
tbree  times  greater  than  in  the  duplicate  ratio  to  the  re- 
iiftance to  moderate  velocities.  Euler's  tranflator,  In 
his  comparifon  of  the  author's  trajeftorics  with  experi- 
ment, fuppofes  It  to  be  no  greater.  Yet  the  coincidence 
is  very  great.  Tlie  fame  may  be  faid  of  the  Chevalier 
de  Borda's.  Nay,  the  fame  may  be  faid  of  Mr  Ro- 
bins's  own  praillcal  rules :  for  he  makes  his  F,  which 
correfponds  to  our  a,  almoft  double  of  wkat  thefe  au- 
thors do,  and  yet  his  rules  are  confirmed  by  praftice. 
Our  obfervatlons  are  therefore  well  founded. 
5*  But  it  muft  not  be  inferred  from  all  this,  that  the 

is  (HI!        phyfical  theory  is  &{  no  ufe  to  the  practical  artillerill. 
fome  ufe  in  It  plainly  (hows  him  the  impropriety  of  giving  the  pro- 
pradice,     jeftile  an  enormous  velocity.    This  velocity  is  of  no  ef- 
feft  after  200  or  300  yards  at  fartheft,  becaufe  it  is  fo 
rapl-dly  reduced  by  the  prodigious  refiftance  of  the  air. 
Mr  Robins  has  deduced  feveral  praftical  maxims  of  the 
greateil  importance  from  what  we  already  know  of  this 
fubjeft,  -and  which  could  hardly  have  been  even  conjec- 
tured without  this  knowledge.    See  Gunnery. 
And^may       -^"^  ^^^^      acknowledged,  that  this  branch 

be  brought  of  phyfical  fclence  is  highly  interefting  to  the  philofo- 
to  greater  pher  ;  nor  fhould  we  defpair  of  carrying  it  to  greater 
perfediion,  perfeftion.    The  defefts  anfe  almoft  entirely  from  our 
ignorance  of  the  law  of  variation  of  the  air's  refiftance. 
Experiments  may  be  contrived  much  more  conducive 
to  our  Information  here  than  thofe  commonly  reforted 
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to.  The  oblique  fliglits  of  projedlles  ar^,  as  wc  bavf. 
feen,  of  very  complicated  inveftigation,  and  ill  fitted  for 
inftrudling  us  ;  but  numerous  and  well  contrived  expe- 
timents  on  the  perpendicular  afcents  are  of  great  fim- 
plicity,  being  affefted  by  nothing  but  the  air's  refift- 
ance. To  make  them  inftruftlve,  we  think  that  the 
following  plan  might  be  purfued.  Let  a  fet  of  expe- 
riments be  premlfed  for  afcertaining  the  initial  velosi- 
ties.  Then  let  ftiells  be  difcharged  perpendicularly 
with  great  varieties  of  denfity  and  velocity,  and  let  no- 
thing be  attended  to  but  the  height  and  tlie  time  ;  even 
a  confiderable  deviation  from  the  perpendicular  will  not 
affedl  either  of  thefe  circumftances,  and  the  effeft  of 
this  circumftance  can  eafily  be  computed.  The  height 
can  be  afcertalncd  with  fufficient  precifion  for  very  va- 
luable Informatien  by  their  light  or  fmoke.  It  is  evi- 
dent that  thefe  experiments  wID  give  clireS  informa- 
tion of  the  air's  retarding  force  ;  and  every  experiment 
gives  us  two  meafures,  viz.  the  afccnt  and  defcent :  and 
5ie  comparifon  of  the  times  of  afcent  and  defcent,  com- 
bined with  the  obferved  height  in  one  experiment  made 
with  a  great  initial  velocity,  will  give  us  more  informa- 
tion concerning  the  air's  refiftance  than  50  ranges.  If 
we  rtiould  fuppofe  the  refiftance  as  the  fquare  of  the  ve- 
locity, this  comparifon  will  give  in  each  experin>ent  an 
exa6t  determination  of  the  initial  and  final  velocities, 
which  no  other  method  can  give  us.  Thefe,  with  ex- 
periments on  the  time  of  horizontal  flights,  with  known 
initial  velocities,  will  give  us  more  inftruftion  on  this 
head  than  any  thing  that  has  yet  been  done  ;  and  till 
fomething  of  this  kind  is  carefully  done,  we  prefume 
to  fay  that  the  motion  of  bodies  in  a  refilling  medium 
will  remain  in  the  hands  of  the  mathematicians  as  a  mat- 
ter of  curious  fpeculation.  In  the  mean  time,  the 
rules  which  Mr  Robins  has  delivered  in  his  Gunnery- 
are  very  fmiple  and  eafy  in  their  ufe,  and  feem  to  come 
as  near  the  truth  as  any  we  have  met  with.  He  has 
not  informed  us  upon  what  principles  they  are  founded, 
and  we  are  difpofed  to  think  that  they  are  rather  em- 
pirical than  fcientific.  But  we  profefs  great  deference 
for  his  abihties  and  penetration,  and  doubt  not  but  that 
he  had  framed  them  by  means  of  as  fcientific  a  difcuf- 
fion  as  his  knowledge  of  this  new  and  difficult  fubjedl 
enabled  him  to  give  it. 

We  ftiall  conclude  this  article,  by  giving  two  or  three  .j.^j^ 
tables,  computed  from  the  principles  eftablifhed  above,  ^.yj^^ 
and  which  ferve  to  bring  into  one  point  of  view  the  the 
chief  circumftances  of  the  motio%  in  a  refifting  medium.  <l'ng 
Although  tlie  refiilt  of  much  calculation,  as  any  per  fon^'P' 
who  confiders  the  fubjeft  will  readily  fee,  they  muft  not 
be  Gonfideredas  offering  any  very  accurate  rcfults;  or  that, 
in  comparifon  with  one  or  two  experiments,  the  differen- 
ces ftiall  not  be  confiderable.  Let  any  perfon  perufe  the 
publifhed  regifters  of  experiments  which  have  been  made 
with  everyattcntion,and  hewill  fee  fuch  enormous  irregu- 
larities, that  all  expeftations  of  perfeft  agreement  with 
them  muft  ceafe.  Inthe  expeflmentsatWoolwIchin  173?, 
which  were  continued  for  feveral  days,  not  only  do  tfie 
experiments  of  one  day  differ  among  themfelvea',  but  the 
mcaa  of  all  the  experiments  of  one  day  differs  from  the 
mean  of  all  the  expenHients  of  another  no  lefs  than  one 
fourth  of  the  whole.    The  experiments  in  which  the 
greateft;  regularity  may  be  expefted,  are  thafe  made 
with  great  elevatioat!.    When  the  election  is  fftiaU,  the 
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range  is  more  affefted  by  a  change  of  velocity,  and  llill 
more  by  any  deviation  from  the  fuppofed  or  intended  di- 
reftion  of  the  fliot. 

The  firft  table  fhows  the  dillance  in  yards  to  which 
^  ball  projected  with  the  velocity  1600  will  go,  while 
its  velocity  is  reduced  one  tenth,  and  the  dillance  at 
which  it  drops  16  feet  from  the  line  of  its  direction. 
This  table  is  calculated  by  the  refiftance  obferved  in  Mr 
Robin.s's  experiments.  The  firft  column  is  the  weight 
of  the  baU  in  pounds.  The  fecond  column  remains  the 
fame  whatever  be  the  initial  velocity  ;  but  the  third  co- 
iumn  depends  on  the  velocity.  It  is  here  given  for  the 
velocity  which  is  very  ufual  in  military  fervicc,  and  its 
life  is  to  aflift  us  in  directing  the  gun  to  the  mark. — 
If  the  mark  at  which  a  ball  of  24  pounds  is  direfted  is 
474  yards  diftant,  the  axis  of  the  piece  muft  be  pointed 
1 6  feet  higher  than  the  mark.  Thefe  deflections  from 
the  line  of  dire&ion  are  nearly  as  the  fquares  of  the 
dillaxices. 


I. 

11. 

III. 

2 

92 

420 

4 

121 

428 

9 

139 

456 

18 

200 

470 

32 

272 

479 

The  next  table  contains  the  ranges  in  yards  of  a  24 
pound  (hot,  projected  at  an  elevation  of  45°,  with  the 
different  velocities  in  feet  per  fecond,  exprelfed  in  the 
firft  column.  The  fecond  column  contains  the  difhanccs 
to  which  the  ball  would  go  in  vacuo  in  a  horizontal 
plane;  and  the  third  contains  the  diftances  to  which  it 
will  go  through  the  air.  The  fourth  column  is  added, 
to  fhow  the  height  to  which  it  rifes  in  the  air  ;  and  the 
fifth  {hows  the  ranges  correfted  for  the  diminution  of  the 
air's  denfity  as  the  bullet  afcends,  and  may  therefore  be 
called  the  corre£led  range. 


I. 

II. 

III; 

IV. 

V. 

200 

416 

349 

ig6 

360 

400 

1664 

1 121 

338 

1 150 

600 

3740 

1812 

606 

1859 

Boo 

6649 

2373 

866 

2435 

looo 

10390 

2845 

1138 

2919 

I2CO 

14961 

3259 

1378 

3343 

1400 

20364 

3640 

1606 

3734 

1 6co 

26597 

3950 

1814 

4050 

1800 

33663 

4235 

1992 

4345 

2000 

41559 

4494 

2168 

4610 

2200 

50286 

4720 

2348 

4842 

2400 

59846 

4917 

2460 

5044 

2600 

51C6 

2630 

5238 

2800 

5293 

2762 

5430 

3000 

5455 

2862 

5596 

3200 

5732 

of  ths      The  initial  velocities  can  never  be  puflied  as  far  as 
e.    we  have  calculated  for  in  this  table  ;  but  we  mean  it 
for  a  table  of  more  extenfive  ufe  than  appears  at  firft 
figlit.    Recollect,  that  while  the  proportion  of  the  ve. 
Votf.  XV.  Part  II. 
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loclty  at  the  vertex  to  the  terminal  velocity  remains  the 
fame,  the  curves  will  be  fimilar  :  therefore,  if  the  initial 
velocities  are  as  the  fquare-roots  of  the  diameters  of  the 
balls,  they  will  defcribe  fimilar  curves,  and  the  ranges 
will  be  as  the  diameters  of  the  balls. 

Therefore,  to  have  the  range  of  a  1 2  pound  fhot,  if 
projefted  at  an  elevation  of  45,  with  the  velocity  1500; 
fuppofe  the  diameter  of  the  1 2  pounder  to  be  d,  and 
that  of  the  24  pounder  D  ;  and  let  the  velocities  be  -v 
and  V  :  Then  fay,  */ d :  \/ T>  —  i^oOy  to  a  fourth 
proportional  V.  If  the  24  pounder  be  projefted  with 
the  velocity  V,  it  will  defcribe  a  cui-ve  fimilar  to  that 
defcribed  by  the  12  pounder,  having  the  initial  velocity 
1500.  Therefore  find  (by  interpolation)  the  range  of 
the  24  pounder,  haviitg  the  initial  velocity  V.  Call  thi« 
R.  Then  D  ;  dz:z  R  :  r,  the  range  of  the  12  pounder 
which  was  wanted,  and  which  is  nearly  3380  yards. 

We  fee  by  this  table  the  immenfe  difference  between 
the  motions  through  the  air  and  in  a  void.  We  fee 
that  the  ranges  through  the  air,  inflead  of  increafing  in 
the  duplicate  ratio  of  the  initial  velocities,  really  in- 
creafe  flower  than  thofe  velocities  in  all  cafes  of  mili- 
tary fervice ;  and  in  the  moft  ufual  cafes!,  viz.  from  80a 
to  1 600,  they  increafe  nearly  as  the  fquare-roots  of  the 
velocities. 

A  fet  of  fimilar  tables,  made  for  different  elevations, 
would  almoft  complete  what  can  be  done  by  theory, 
and  would  be  much  more  expeditions  in  their  ufe  than 
Mr  Euler's  Trajeftories,  computed  witli  great  labour 
by  his  Englifli  tranflator. 

The  fame  table  may  alfo  ferve  for  computing  the 
ranges  of  bomb-fliells.  We  have  only  to  find  what  mail 
be  the  initial  velocity  of  the  24  pound  fhbt  which  cor- 
refponds  to  the  propofed  velocity  of  the  fliell.  This 
muft  be  deduced  from  the  diameter  and  weight  of  tlie 
fliell,  by  making  the  velocity  of  the  24  pounder  fuch, 
that  the  ratio  of  its  weight  to  the  refiftance  may  be  the 
fame  as  in  the  fliell. 

That  the  reader  may  fee  with  one  glance  the  rela- 
tion of  thofe  different  quantities,  we  have  given  this 
table,  expreffed  in  a  figure  (fig.  10).    The  abfciffa,  ^'^^"^ 
or  axis  DA,  is  the  fcale  of  the  initial  velocities  in  feet 
per  fecond,  meafured  on  a  fcale  of  400  equal  parts  in  Relation  of 
an  inch.   The  ordinates  to  the  curve  ACG  exprefs  the  the  dilFe- 
yards  of  the  range  on  a  fcale  containing  800  yards  in '"5?'^  quan- 
an  inch.    The  ordinates  to  the  curve  A.       exprefs ^''■''■^ 
(by  the  fame  fcale)  the  height  to  which  the  ball  rifes 
in  the  air. 

The  ordinate  BC  (drawn  through  the  point  of  the 
abfciffa  which  correfponds  to  the  initial  velocity  2000) 
is  divided  in  the  points  4,  9,  12,  18,  24,  32,  42,  in 
the  ratio  of  the  diameters  of  cannon- fliot  of  different 
weights  ;  and  the  fame  ordinate  is  produced  on  the 
other  fide  of  the  axis,  till  BO  be  equal  to  BA ;  and 
then  BO  is  divided  in  the  fubduplicate  ratio  of  the 
fame  diameters.  Lines  are  drawn  from  the  point  A, 
and  from  any  point  D  of  the  abfciffa,  to  thefe  divifions.  1 

We  fee  diftindly  by  this  figure  how  the  effcft  of  the 
initial  velocity  gradually  diminifhes,  and  that  in  very 
great  velocities  the  range  is  very  little  increafed  by  its 
augmentation.  The  dotted  curve  APQR,  fhows  what 
the  ranges  in  vacuo  would  be. 

By  this  figure  may  the  problems  be  folved.  Thus, 
to  find  the  range  of  the  12  pounder,  with  the  initial 
4  C  velocity 
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velocity  1500.  Set  off  1500  from  B  to  F ;  draw  FH 
parallel  to  the  axis,  meeting  the  line  12A  in  H  ;  draw 
the  ordinate  HK  }  draw  KL  parallel  to  the  axis,  meet- 
ing 24  B  in  L  ;  draw  the  ordinate  LM,  cuttin-g  I2  B 
in"  N.  MN  is  the  range  required. 


UTILES. 

If  curves,  fuch  as  ACG,  were  laid  down  in  the  fanxs 
manner  for  other  elevations,  all  the  problems  might  be 
folved  with  great  difpatch,  and  with  much  more  accu- 
racy than  the  theory  by  which  the  curves  are  drawn 
can  pretend  to. 


PROJECTION  OF  THE  Sphere. 


•""j^HE  PROJECTION  of  the  SPHERE  IS  a  perfpeftlve 


Stereogra- 

^!dUon"f  reprefentation  of  the  circles  on  the  furface  of  the 

the  Sphere,  fpl'^i"^    and  is  varioufly  denominated  according  to  the 
~-  different  pofitions  of  the  eye  .and  plane  of  projeftion. 

There  are  three  principal  kinds  of  projedlioii ;  the 
Jlereographic ,  the  orthographic^  and  gnomonic.  In  the 
Itereographic  projedlion  the  eye  is  fuppofed  to  be  pla- 
ced on  the  fiirface  of  the  fphere  ;  in  the  orthographic 
it  is  fuppofed  to  be  at  an  infinite  diftance  ;  and  in  the 
gnomonic  projection  the  eye  is  placed  at  the  centre  oi 
the  fphere.  Other  kinds  of  projection  are,  the  globular^ 
Mercalor^s,  fcenographic,  &c.  for  which  fee  the  articles 
Geography,  Navigation,  Perspective,  &c. 

Definitions. 

1.  The  plane  upon  which  the  circles  of  the  fphere 
are  defcribed,  is  called  the  plane  of  prcjed'wtiy  or  the  pri- 
mitive circle.  The  pole  of  this  circle  is  the  pole  of  pro- 
jcSion,  and  the  place  of  the  eye  is  the  projeSing  point. 

2.  The  line  of  meafures  of  any  circle  of  the  fphere 
is  that  diameter  of  the  primitive,  produced  indefinitely, 
which  pafles  through  the  centre  of  the  projefted  circle. 

Axiom. 

The  projeflion,  or  reprefentation  of  any  point,  is 
where  the  ftraight  line  drawn  from  it  to  the  pro- 
jcftiiig  point  interfedls  the  plane  of  proje<ftion» 

i 

SECTION  I. 
Of  the  Stcreographic  ProjeDion  of  the  Sphere 

In  the  ftereographic  projeftion  of  the  fphere,  the 
tye  is  placed  on  the  furface  of  the  fphere  in  the  pole  of 
the  great  circle  upon  which  the  fphere  is  to  be  proje(?l- 
td.  The  projection  of  the  hemifphere  oppofite  to  the 
<"ye  falls  within  the  primitive,  to  which  this  projection 
is  generally  limited  :  it,  however,  may  be  extended  to 
the  other  hemifphere,  or  that  wherein  the  eye  is  placed, 
the  projection  of  which  falls  v.?ithout  the  primitive. 

As  all  circles  in  this  projection  are  projeCted  either 
into  circles  or  ftraight  lines,  which  are  eafily  defcribed, 
!t  is  therefore  more  generally  underftood,  and  by  many 
preferred  to  the  other  prcyeCtions.. 

Proposition  I.    Theorem  L 

Every  great  circle  which  palTes  through  the  projecting 
point  is  projected  into  a  ftraight  line  paffing  through 
the  centre  of  the  primitive ;  and  every  arch  of  it, 
reckoned  from  the  other  pole  of  the  primitive,  is  pro- 
Je^ed  into  its  femitang^nt-. . 


Let  ABCD  (fig.  I.)  be  a  great  circle  palling  tliro  Stereogra 
A,  C,  the  poles  of  the  primitive,  and  interfeCting  it  in  ?^'*:  ^^'^ 
the  hne  of  common  feftion  BED,  E  being  the  ct'ntrei^''^!l'"j^g| 
of  the  fphere.  From  A,  the  projecting  point,  let  there  , 
be  drawn  ftraight  Hnes  AP,  AM,  AN,  AQ,  to  any  piate 
number  of  points  P,  M,  N,  Q_,  in  the  circleABCD  :  ccccxiJ 
thefe  lines  will  interfeCl  BED,  which  is  in  the  fame 
plane  w^ith  them.  Let  them  meet  it  in  the  points 
p,  m,  n,  q;  then  />,  m,  «,  q,  are  the  projections  of  P, 
M,  N,  Qj  hence  the  whole  circle  A13CD  is  projeCted 
into  the  ftraight  line  BED,  palling  through  the  centre 
of  the  primitive. 

Again,  becaufe  the  pole  C  is  projeCted  into  E,  and 
the  point  M  into  m ;  therefore  the  arch  CM  is  project- 
ed into  the  ftraight  line  E  w,  which  is  the  femitangent 
of  the  arch  CM  to  the  radius  AE.  In  like  manner, 
the  arch  CP  is  projeCted  into  its  femitangent  E/,  &c<. 

Corollaries. 

1.  Each  of  the  quadrants  contiguous  to  the  projeCl- 
ing  point  is  projeCted  into  an  indefinite  ftraight  line,, 
and  each  of  thofe  that  are  remote  into  a  radius  of  the 
primitive. 

2.  Every  fmall  circle  which  palfes  through  the  pro- 
jecting point  is  projected  into  that  flaaight  line  which 
is  its  common  feCtion  with  the  primitive. 

3.  Every  ftraight  line  in  the  plane  of  the  primitive, 
and  produced  indefinitely,  is  the  projection  of  fome 
circle  on  the  fphere  paffing  through  the  projecting 
point. 

4.  The  projection  of  any  point  in  the  furface  of  the 
fphere,  is  diflant  from  the  centre  of  the  primitive,  by 
the  femitangent  of  the  diftance  of  that  point  from  the 
pole  oppofite  to  the  projeCling  point. 

Proposition  II.    Theorem  II. 

Every  circle  on  the  fphere  which  does  not  pafs  through/ 
the  projecting  point  is  projeCted  into  a  circle. 

If  the  given  circle  be  parallel  to  the  primitive,  then 
a  ftraight  line  drawn  from  the  projecting  point  to  any 
point  in  the  circumference,  and  made  to  revolve  about, 
the  circle,  will  defcribe  the  furface  of  a  cone  ;  which, 
being  cut  by  the  plane  of  projection  parallel  to  the  bafe, 
the  feCtion  will  be  a  circle.    See  CoNic-SeSions. 

But  if  the  circle  MN  (fig,  2.)  be  not  parallel  to  the 
primitive  circle  BD,  let  the  great  circle  ABCD,  paf- 
fing through  the  projecting  point,  cut  it  at  right  angles 
in  the  diameter  MN,  and  the  primitive  in  the  diametei* 
BD.  Through  M,  in  the  plane  of  the  great  circle,  let 
MF  be  drawn  parallel  to  BDj  let  AM,  AN  be  joined. 
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and  meet  BD  in  m.  n-  Then,  becaufe  AB,  AD  are 
quadrants,  and  BD,  MF  paiallel,  tlie  arch  AM  is  equal 
g  to  AF,  and  the  angle  AMF  or  Amn  is  equal  to  ANM. 
^  ^'  Hence  the  conic  furface  defcribed  by  the  revolution  of 
AM  about  the  circle  MN  is  cut  by  the  primitive  in  a 
fubcontrary  polition  ;  therefore  the  fedion  is  in  this 
cafe  hkewife  a  circle. 

Corollaries. 

1.  The  qentres  and  poles  of  all  circles  parallel  to  the 
primitive  have  their  projeftions  in  its  centre.  ^ 

2.  The  centre  and  poles  of  eveiy  circle  inchned  to 
the  primitive  have  their  projeftions  in  the  line  of  mea- 
fures. 

3.  All  projefted  great  circles  cut  the  primitive  in 
two  points  diametrically  oppofite  ;  and  every  circle  in 
the  plane  of  projedion,  which  pafles  through  the  extre- 
mities of  a  diameter  of  the  primitive,  or  through  the 
projedions  of  two  points  that  are  diametrically  oppo- 
fite on  the  fphere,  is  the  projedion  of  fome  great 
circle. 

4.  A  tangent  to  any  circle  of  the  fphere,  which  does 
notpafs  through  the  projeding  point,  is  projeded  into 
a  tangent  to  that  circle's  projedion  ;  alfo,  the  circular 
projedions  of  tangent  circles  touch  one  another.  ^ 

5.  The  extremities  of  the  diameter,  on  the  line  of 
mcafuies  of  any  projeded  circle,  are  diftant  from  the 
centre  of"  the  primitive  by  the  femitangents  of  the  leail 
and  greateft  diftances  of  the  circle  on  the  fphere,  from 
the  pole  oppofite  to  the  projeding  point. 

6.  The  extremities  of  the  diameter,  on  the  line  of 
meafures  of  any  projeded  great  circle,  are  diftant  from 
the  centre  of  the  primitive  by  the  tangent  and  cotan- 
gent of  half  the  great  circle's  inchnation  to  the  primi- 
tive. 

7.  The  radius  of  any  projeded  circle  is  equal  to  half 
the  fum,  or  half  the  difference  of  the  femitangents  of 
the  leall  and  greateft  diftances  of  the  circle  from  the 
pole  oppofite  to  the  projeding  point,  according  as  that 
pole  is  within  or  without  the  given  circle. 

Proposition  III.    Theorem  III. 

An  angle  formed  by  two  tangents  at  the  fame  point 
in  the  furface  of  the  fphere,  is  equal  to  the  angle 
formed  by  their  projedions. 

Let  FGI  and  GH  (fig.  3.)  be  the  two  tangents, 
and  A  the  projeding  point  ;  let  the  plane  AGF  cut 
the  fphere  in  the  circle  AGL,  and  the  primitive  in  the 
line  BML.  Alfo,  let  MN  be  the  Hne  of  common  fec- 
tion  of  the  plane  AGH  with  the  primitive :  then  the 
angle  FGH~LMN.  If  the  plane  FGH  be  parallel 
to  "the  primitive  BLD,  the  prcpofition  is  manifeft.  If 
not,  through  any  point  K  in  AG  produced,  let  the 
plane  FKH,  parallel  to  the  primitive,  be  extended  to 
meet  FGH  in  the  line  FH.  Then,  becaufe  the  plane 
AGF  meets  the  two  parallel  planes  BLD,  TKH,  the 
lines  of  common  fedion  LM,  FK  are  parallel ;  there- 
fore the  angle  AML:=AKF.  But  lince  A  is  the 
pole  of  BLD,  the  chords,  and  confequently  the  arches 
AB  AL,  are  equal,  and  the  arch  ABG  is  the  fum  of 
the  arches  AL,  BG  ;  hence  the  angle  AML  is  equal 
to  an  angle  at  the  circmrJerence  ftanding  upon  AG, 
and  therefore  equal  to  AGI  or  FGK  ;  confequently 
the  angle  FGK:^FKG,  and  the  fide  FG=FK.  In 


OS-    THE    S  P  W  E  R  S. 


57^ 


like  manner  HG=HK :  bene?  trianghs  GHF,  Stercopra. 
KHF  are  equal,  and  the  angle  FGH:^FKH -LMN. 

the  Sphere* 

Corollaries. 

1.  An  angle  contained  by  any  two  circles  of  the 
fphere  is  equal  to  the  angle  formed  by  their  projec- 
tions. For  the  tangents  to  thefe  circles  on  the  fphere 
are  projeded  into  ftraight  lines,  which  either  coincide 
with,  or  are  tangents  to,  their  projedions  on  the  primi- 
tive. * 

2.  An  angle  contained  by  any  two  circles  of  the 
fphere  is  equal  to  the  angle  formed  by  the  radii  of  their 
projedions  at  the  point  of  interfedlon. 

Proposition  IV.   Theorem  IV. 

The  centre  of  a  projeded  great  circle  is  diftant  from 
tlie  centre  of  the  primitive ;  the  tangent  of  the  incli- 
nation of  the  great  circle  to  the  primitive,  and  its  ra- 
dius, is  the  fecant  of  its  inclination. 

-Let  MNG  (fig.  4.)  be  the  projedion  of  a  great 
circle,  meeting  the  primitive  in  the  extremities  of  the 
diameter  MN,  and  let  tlie  diameter  BD,  perpendicular 
to  MN,  meet  the  projedion  in  F,  G.  Bifed  FG  in 
H,  and  join  NH.  Then,  becaufe  any  angle  con- 
tained by  two  circles  of  the  fphere  is  equal  to  the  angle 
formed  by  the  radii  of  their  projedions  at  the  point  of 
interfedion  ;  therefore  the  angle  contained  by  the  pro- 
pofed  great  circle  and  the  primitive  is  equal  to  the 
angle  ENH,  of  which  EH  is  the  tangent,  and  NH 
the  fecant,  to  the  radius  of  the  primitive. 

Corollaries. 

1 .  All  circles  which  pafs  through  the  points  M,  N 
are  the  -projedions  of  great  circles,  and  have  their  cen- 
tres in  the  line  BG  ;  and  all  circles  which  pafs  through 
the  points  F,  G  are  the  projedions  of  great  circles, 
and  have  their  centres  in  the  Hne  HI,  perpendicular  to 
BG. 

2.  If  NF,  NH  be  continued  to  meet  the  primitive 
in  L,  F  ;  then  BL  is  the  meafure  of  the  great  circle's 
inchnation  to  the  primitive  ;  and  MT=2BL. 

Proposition  V.   Theorem  V. 

The  centre  of  projedion  of  a  lefs  circle  perpendicular 
to  the  primitive,  is  diftant  from  the  centre  of  the 
primitive,  the  fecant  of  the  diftance  of  the  lefs  circle 
from  its  neareft  pole  ;  and  the  radius  of  projedion  is 
the  tangent  of  that  diftance. 

Let  MN  (fig.  5.)  be  the  given  lefs  circle  perpendi- 
cular to  the  primitive,  and  A  the  projeding  point. 
Draw  AM,  AN  to  meet  the  diameter  BD  produced 
in  G  and  H  ;  then  GH  is  the  projeded  diameter  of 
the  lefs  circle  :  bifed  GH  in  C,  and  C  will  be  its 
centre  ;  join  NE,  NC.  Then  becaufe  AE,  NI  are 
parallel,  the  angle  INE:=NE  A  ;  but  NEAdizNMA 
=  2NHG-^NCG:  hence  ENC^INE-flNC^NCG 
-fINC=  aright  angle;  and  therefore  NC  is  a  tan- 
gent to  the  primitive  at  N  ;  but  the  arch  ND  is  the 
diftance  of  the  lefs  circle  from  its  neareft  pole  D  : 
hence  NC  ia  the  tangent,  and  EC  the  fecant  of  the 
diftance  of  the  lefs  circle  from  its  pole  to  the  radius  of 
the  primitive. 
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Proposition  VI.    Theorem  VI. 

The  projedlon  cf  the  poles  of  any  circle,  inclined,  to 
the  primitive,  are,  in  the  Hne  of  meafures,  diftant 
from  the  centre  of  the  primitive,  the  tangent,  and 
cotangent,  of  half  its  inclination. 

Let  MN  (fig.  6.)  be  a  great  circle  perpendicular  to 
the  primitive  A  BCD,  and  A  the  projetling  point;  then 
P,  />  are  the  poles  of  MN,  and  of  all  its  parallels  m  n, 
&c.  Let  AP,  A/>  meet  the  diameter  BD  in  F/, 
which  will  therefore  be  the  projefted  poles  of  MN  and 
its  parallels.  The  angle  BEM  is  the  inclination  of  the 
circle  MEN,  and  its  parallels,  to  the  primitive :  and 
becaufe  BC  and  MP  are  •  quadrants,  and'  MC  common 
to  both  ;  therefore  PC::::BM  :  and  hence  PEC  is  alfo 
the  inclination  of  MN  and  its  parallels.  Now  EF  is 
the  tangent  of  EAF,  or  of  half  the  angle  PEC  the  in- 
clination ;  and  E  f  is  the  tangent  of  the  angle  E A  f ; 
but  E  A/  is  the  complement  of  EAF,  hence  E/  is  the 
cotangent  of  half  the  inclination. 

Corollaries. 

1.  The  projeftion  of  that  pole  which  Is  neareft  to 
the  projefting  point  is  without  the  primitive,  and  the 
proje6lion  of  the  other  within. 

2.  The  projeftcd  centre  of  any  circle  is  alft^ays  be- 
tween the  projeftion  of  its  neareft  pole  and  the  centre 
of  the  primitive;  and  the  projefted  centres  of  all, circles 
are  contained  between  their  projedled  poles. 

Proposition  VII.    Theorem  VII. 

Equal  arches  of  any  two  great  circles  of  the  fphere 
will  be  intercepted  between  two  other  circles  drawn 
on  the  fphere  through  the  remote  poles  of  thofe  great 
circles. 

Let  AGB,  CFD  (fig.  7.)  be  two  great  circles  of  the 
fphere,  whofe  remote  poles  are  E,  P ;  through  which 
draw  the  great  circle  PBEC,  and  lefs  circle  PGE,  in- 
terfefting  the  great  circles  AGB,  CFD,  in  the  points 
B,  G,  and  D,  F ;  then  the  arch  BG  is  equal  to  the 
arch  DF. 

Becaufe  E  is  the  pole  of  the  circle  AGB,  and  P  the 
pole  of  CFD,  therefore  the  arches  EB,  PD  are  equal ; 
and  lince  BD  Is  common  to  both,  hence  the  arch  ED 
is  equal  to  the  arch  PB.  For  the  fame  reafon,  the 
arches  EF,  PG  arc  equal ;  but  the  angle  DEF  is 
equal  to  the  angle  BPG.:  hence  thefe  triangles  are 
equal,  and  therefore  the  arch  DF  is  equal  to  the  arch 
BG. 

Proposition  VIII.  T.heorem  VIII. 

Xf  from  either  pole  of  a  projefted  great  circle,  Wo  ftralght 
lines  be  drawn  to  meet  the  primitive  and  the  pro- 
jeftion,  they  will  intercept  iimilar  arches  of  thefe 
circles. 

On  the  plane  of  projeftlon  AGB  (fig.  7.)  let  the 
«reat  circle  CFD  be  projefted  into  cf  4,  and"  its  pox  P 
Into  />  ;  through  /'  draw  the  ftralght  lines  />  J,  /> J,  then 
are  the  arches  GB,yV  fimllar. 

Since  p  d  lies  both  In  the  plane  AGB  and  APBE, 
it  is  in  their  common  feftlon,  and  the  point  B  is  alfo 
in  their  common  ftftlon  ;  therefore  p  d  paffes  through 
the  point  B  In  like  manner  it  may  be  Ihown  that 
the  line  p f  paffes  through  G-    Now  the  points  D,  F 
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are  projefted  Into  d,f :  hence  the  arches  FD,/Jare  fi.Stereogrs 
mllar ;  but  GB  is  equal  to  FD,  therefore  tlie  inter- F'^'': 
cepted  arch  of  the  primitive  GB  is  fimilar  to  the  pi"0-i.^t's"he 
jefted  arch  f  d.  . 
Corollary. 

Hence,  if  from  the  angular  point  of  a  projefted  fphe- 
rlcal  angle  two  ftralght  lines  be  drawn  through  the 
projefted  poles  of  the  containing  fides,  the  intercepted 
arch  of  the  primitive  will  be  the  meafure  of  the  fpheri- 
cal  angle. 

Proposition  IX.    Problem  I. 

To  defcrlbe  the  projeAIon  of  a  great  circle  through 
two  given  points  in  the  plane  of  the  primitive. 

Let  P  and  B  be  given  points,  and  C  the  centre  of 
the  primitive. 

1.  When  one  point  P  (fig.  8.)  is  the  centre  of  the 
primitive,  a  diameter  drawn  through  the  given  points- 
will  be  the  great  circle  required. 

2.  When  one  point  P  (fig.  9.)  Is  in  the  circumfe- 
rence of  the  primitive.  Through  P  draw  the  diameter 
PD  ;  and  an  cbhque  circle  defcrlbed  through  the  three 
points  P,  B,  D,  will  be  the  prdjeftion  of  the  required 
great  circle. 

3.  When  the  given  points  are  neither  in  the  centre 
nor  circumference  of  the  primitive.  Through  either  of 
the  given  points  P  (fig.  10)  draw  the  diameter  ED, 
and  at  right  angles  thereto  draw  the  diameter  FG» 
From  F  through  P  draw  the  ftralght  line  FPFI,  meet- 
ing the  circumference  in  H  :  di-aw  the  diameter  HI, 
and  draw  the  ftralght  line  FIK,  meeting  ED  produced 
in  D  ;  then  an  arch,  terminated  by  the  circumference,, 
being  defcrlbed  through  the  thi-ee  points  P,  B,  K,  will 
be  the  great  circle. 

Proposition  X.    Problem  II. 

To  defcrlbe  the  reprefentatlon  of  a  great  circle  about 
any  given  point  as  a  pole. 

Let  P  be  the  given  pole,  and  C  the  centre  of  the 
primitive. 

1.  When  P  (fig.  8.)  is  in  the  centre  of  the  primitive, 
then  the  primitive  will  be  the  great  circle  required. 

2.  When  the  pole  P  (fig.  11.)  is  in  the  circumfe- 
rence of  the  primitive.  1  hrough  P  draw  the  diameter 
PE,  and  the  diameter  AB  drawn  at  right  angles  to  PE 
will  be  the  projefted  great  circle  required. 

3.  When  the  given  pole  is  neither  in  the  centre  nor 
circumference  of  the  primitive.    Through  the  pole  P 

(fig.  12.)  dravy  the  diameter  AB,  and  draw  the  diame-  Pla*"- 
ter  DE  perpendicular  to  AB  ;  through  E  and  P  draw^'^^^  '^ 
the  ftralght  line  EPF,  meeting  the  circumference  in  F. 
Make  FG  equal  to  FD  ;  through  E  and  G  draw  the 
ftralght  line  EGH,  meeting  the  diameter  AB  produ- 
ced if  neceflary  in  H;  then  from  the  centre  H,  with 
the  radius  HE,  defcrlbe  the  oblique  circle  DIE,  and  it 
will  be  the  projection  of  the  great  circle  required. 

Or,  make  DK  equal  to  FA ;  join  EK,  which  Inter- 
fefts  the  diameter  AB  in  I;  then  through  the  thre? 
points  D,  I,  E,  defcrlbe  the  oblique  circle  DIE. 

Proposition  XI.  Problem  til. 

To  find  the  poles  of  a  great  circle. 

I.  Wlien  the  given  great  circle  is  the  primitive,  its 
centre  is  tiie  pule. 

:2.  To 
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2.  To  find  the  pole  of  the  right  circle  ACB  (fig.  1 1 .) 
;  Draw  the  diameter  PE  perpendicular  to  the  given  circle 
■    AB;  and  its  extremities  P,  E  are  the  poles  of  the  circle 

Zacb. 

3.  To  find  the  pole  of  the  obhque  circle  DEF  (fig. 
13.)    Join  DF,  and  perpendicular  thereto  draw  the 

X  diameter  AB,  cutting  the  given  oblique  circle  DEF 
in  E.  Draw  the  ftraight  line  FEG,  meeting  the  cir- 
cumference in  G.  Make  GI,  GH,  each  equal  to  AD; 
then  FI  being  joined,  cuts  the  diameter  AB  in  P,  the 
lower  pole  ;  through  F  and  H  draw  the  ftraight  line 
FH py  meeting  the  diameter  AB  produced  in which 
will  be  the  oppofite  or  exterior  pole. 

Proposition  XII.  Problem  TV. 

To  defcribe  a  lefs  circle  about  any  given  point  as  a  pole, 
and  at  any  given  diftance  from  that  pole. 

1.  When  the  pole  of  the  lefs  circle  is  in  the  centre 
of  the  primitive  ;  then  from  the  centre  of  the  primitive, 
with  the  femitangent  of  the  diftance  of  the  given  circle 
from  its  pole,  defcribe  a  circle,  and  it  will  be  the  pro- 
jeftion  of  the  lefs  circle  required. 

2.  If  the  given  pole  is  in  the  circumference  of  the 
primitive,  from  C  (fig.  14.),  the  centre  of  the  primitive, 
fet  off  CE  the  fecant  of  the  diftance  of  the  lefs  circle 
from  its  pole  P  ;  then  from  the  centre  E,  with  the  tan- 
gent of  the  given  diftance,  defcribe  a  circle,  and  it  will 
be  the  lefs  circle  required.  Or,  make  PG,  _  PF  each 
equal  to  the  chord  of  the  diftance  of  the  lefs  circle  from 
its  pole.  Through  B,  G,  draw  the  ftraight  line  BGD 
meeting  CP  produced  in  D  :  bife£t  GD  in  H,  and 
draw  HE  perpendicular  to  GD;  aiid  meeting  PD  in 
E,  then  E  is  the  centre  of  the  lefs  circle. 

3.  When  the  given  pole  is  neither  in  the  centre  nor 
circumference  of  the  primitive.  Through  P  (fig.  15.), 
the  given  pole,  and  C  the  centre  of  the  primitive,  draw 
the  diameter  AB,  and  draw  the  diameter  DE  perpen- 
dicular to  AB  ;  join  EP,  and  produce  it  to  meet  the 
primitive  in p ;  make  pY,pG,  each  equal  to  the  chord 
of  the  diftance  of  the  lefs  circle  from  its  pole;  join  EF 
which  interfefts  the  diameter  AB  in  H;  from  E  through 
G  draw  the  ftraight  fine  EG  I,  meeting  the  diameter 
AB  produced  in  I ;  blfed  HI  In  K:  Then  a  circle  de- 
fcrlbed  from  the  centre  K,  at  the  diftance  KH  or  KI, 
will  be  the  projedlion  of  the  lefs  circle. 

Proposition.  XIII.    Problem  V. 

To  find  the  poles  of  a  given  lefs  circle.  ^ 

The  poles  of  a  lefs  circle  are  alfo  thofe  of  Its  parallel 
great  circle.  If  therefore  the  parallel  great  circle  be 
given,  then  its  poles  being  found  by  Prob.  III.  will  be 
thofe  of  the  lefs  circle.  But  if  the  parallel  great  circle 
be  not  given,  let  HMIN  (fig.  15.)  be  the  given  lefs 
circle.  Through  Its  centre,  and  C  the  centre  of  the  pri- 
mitive, draw  the  hue  of  meafares  I AHB  ;  and  draw  the 
diameter  DE  perpendicular  to  it,  alfo  draw  the  ftraight 
line  EHF  meeting  the  primitive  in  F  ;  make  Y  p  equal 
to  the  chord  of  the  diftance  of  the  lefs  circle  from  its 
pole  ;  join  E  p,  and  its  interfcAion  P  with  the  diame- 
ter AB  is  the  interior  pole.  Draw  the  diameter  /  CL 
through  E  and  L,drawEL5'  meeting  the  diameter  AB 
prodiiced  in  q  ;  then  q  Is  the  external  pole.  Or  thus  .• 
Join  EI  interfering  the  primitive  in  G  ;  join  alio 
XH,  and  produce  it  to  meet  the  primitive  in  F,  bifed 


the  arch  GF  \n  p',  from  E  to  />  draw  tlie  ftraight  line  S*ereo9;r.i- 
EP />,  and  P  is  the  pole  of  the  given  lefs  circle. 


Proposition  XIV.  Problem  VI. 
To  meafure  any  arch  of  a  great  circle, 

1.  Arches  of  the  primitive  are  meafured  on  the  line 
of  chords. 

2.  Right  circles  are  meafured  on  the  line  of  femi^ 
tangents,  beginning  at  the  centre  of  the  primitive.  Thus^ 
the  meafure  of  the  porticm  AC  (fig,  16.)  of  the  right 
circle  DE,  Is  found  by  applying  it  to  the  line  of  femi- 
tangents.  The  meafure  of  the  arch  DB  is  found  by 
fubtrafting  that  of  BC  from  90"  :  tlie  meafure  of  the 
arch  AF,  lying  partly  on  each  fide  of  the  centre,  is  ob- 
tained by  adding  the  megfures  of  AC  and  CF.  Laftly, 
To  meafure  the  part  AB,  which  is  neither  terminated  at 
the  centre  or  circumference  of  the  primitive,  apply  CA 
to  the  line  of  femitangents;  then  CB,  and  the  difference 
between  the  meafures  of  thefe  arches,  will  be  that  of 
AB. 

Or  thus,  DraAV  the  diameter  GH  perpendicular  to 
DE  ;  then  from  either  extremity,  as  D,  of  this  diame- 
ter, draw  lines  through  the  extremities  of  the  arch  In- 
tended to  be  meafured  ;  and  the  intercepted  portion  of 
the  primitive  applied  to  the  line  of  chords  will  give  the 
meafure  of  the  required  arch.  Thus  IK  applied  to  the 
line  of  chords  will  give  the  meafure  of  AB. 

3.  To  meafure  an  arch  of  an  oblique  circle  :  draw- 
lines  from  its  pole  through  the  extremities  of  the  arcli 
to  meet  the  primitive,  then  the  intercepted  portion  of 
the  primitive  applied  to  the  line  of  chords  will  give  the 
meafure  of  the  arch  of  the  oblique  cii  cle.  Thus,  let 
AB  (fig.  17.),  be  an  arch  of  an  oblique  circle  to  be 
meafured,  and  P  its  pole;,  from  P  draw  the  lines  PAD,, 
PBE  meeting  the  primitive  in  B  and  E;  then  the  area 

»DE  applied  to  the  line  of  chords  will  give  the  meafure 
of  the  arch  of  the  obhque  circle  AB^ 

Proposition  XV.  'Problem  VIL 

To  meafure  any  arch  of  a  lefs  circle. 

Let  DEG  (fig.  T8.)  bethe  given  lefs  circle,  and' 
DE  the  arch  to  be  m.eafured  :  find  its  Internal  pole  P  j 
and  defcribe  the  circle  AFI  parallel  to  the  primitive^ 
and  whofe  dlft:ance  from  the  projeAing  point  may  be 
equal  to  the  diftance  of  the  given  lefs  circle  from  its 
pole  P  :  then  join  PD,  PE,  which  produce  to  meet 
the  parallel  circle  in  A  and  F.  Now  AF  applied  to  a 
line  of  chords  will  give  the  meafure  of  the  arch  DE  of 
the  given  lets  circle. 

Proposition  XVI.  Problem  VIIL 
To  meafure  any  fpherical  angle. 

1.  If  the  angle  is  at  the  centre  of  the  primitive,  it  is 
meafured  as  a  plane  angle. 

2.  When  the  angular  point  is  in  th.e  circumference  of 
the  primitive;  let  A  (.^ig.  19^)  be  the  angular  point,, 
and  ABP!L  an  oblique  circle  inclined  to  the  primitive. 
Through  P,  the  pole  of  ABE,  draw  the  line  /\  P^  meet-- 
ing  the  circumference  in  pv  then  the  arch  E/)  is  th«: 
meafm-e  of  the  angle  BAD,  and  the  arch  AF/)  Is  the 
meafure  of  its  fupplement  BAF  :  alfo  /F  is.  the  meu-- 
fure  of  the  angle  BAC,  and  p  ED  that  of  Its  fupplev 
meiat. 

3,  IF 
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B  ereogra-.  Jf  the  ungular  point  irs  neither  at  the  centre  nor 

phicFro-  circumference  of  the  primitive.  Let  A  (Ci^.  20.)  be 
the  Sphere. ^he  angular  pomt,  and  UAli,  or  GAr  th-^  angle  to 

fc— -V        be  meafurcd,  P  the  pole  of  the  obhque  circle  DAF, 

P!a'e  .  and  P  t^-^  p"l<;  GAIi  :  then  from  A,  through  the 
CCCLXX.p^j^^g  p^^  draw  the  ftraight  linos  APM,  A />  N,  and 

the  arch  MM  will  be  the  meafuie  of  the  angle  DAH  ; 

and  the  fnpplemcnt  of  MN  will  be  tlic  meafure  of  the 

•angle  liAF  or  DAG. 

Proposition  XVII.    Problem  IX. 

To  draw  a  great  circle  perpendicular  to  a  projcAed 
great  circle,  and  through  a  point  given  in  it. 

Find  the  pole  of  the  given  circle,  then  a  great  circle 
defcribed  through  that  pole  and  the  given  point  will  be 
perpendicular  to  the  given  circle.  Hence  if  the  given 
circle  be  the  primitive,  then  a  diameter  drawn  through 
the  given  point  will  be  the  required  pei-pendicular.  If 
the  given  circle  is  a  right  one,  draw  a  diameter  at  right 
angles  to  it ;  then  through  the  extremities  of  this  dia- 
meter and  the  given  point  defcribe  an  oblique  circle, 
and  It  will  be  perpendicular  to  that  given.  If  the  given 
circle  is  inclined  to  the  primitive,  let  it  be  reprefented 
by  BAD  (iig.  21.),  ^^•hofe  pole  is  P,  and  let  A  be  the 
point  through  which  the  perpendicular  is  to  be  drawn  : 
then,  by  Prob.  I.  defcribe  a  great  circle  through  tlie 
poiats  P  and  A ,  and  it  will  be  perpendicular  to  the  ob- 
lique circle  BAD. 

.    Propositiont  XVIII.    Problem  X. 

Through  a  point  in  a  projefted  great  circle,  to  defcribe 
another  great  circle  to  make  a  given  angle  with  the 
former,  provided  the  m.eafure  of  the  given  angle  is 
not  lefs  than  the  diilance  between  the  given  point  and 
circle. 

Let  the  given  circle  be  the  primitive, and  let  A  (fig. 
19.)  be  the  angular  point.  Drawthe  diameters  AE,  DF 
perpendicular  to  each  other;  and  make  the  angle  CAG 
equal  to  that  given,  or  make  CG  equal  to  the  tangent 
of  the  given  angle  ;  then  from  the  centre  G,  with  the 
diftance  GC,  defcribe  the  oblique  circle  ABE,  and  it 
will  make  with  the  primitive  an  angle  equal  to  that 
given. 

If  the  given  circle  be  a  right  one,  let  it  be  APB  (fig. 
22.)  and  let  P  be  the  given  point.  Draw  the  diameter 
GH  perpendicular  to  AB  ;  join  GP,  and  produce  it  to 
a;  make  H  h  equal  to  twice  A  a  ;  and  G  b  being  join- 
ed interfefts  AB  in  C.  Draw  CD  perpendicular  to  AB, 
snd  equal  to  the  cotangent  of  the  given  angle  to  the 
radius  PC  ;  or  make  the  angle  CPD  equal  to  the  com- 
plement of  that  given  :  then  from  the  centre  D,  with 
the  radius  DP,  defcribe  the  great  circle  FPE,  and  the 
angle  APF,  or  BPE,  will  be  equal  to  that  given. 

If  APB  (fig.  23.)  is  an  oblique  circle.  From  the 
angular  point  P,  diav/  the  lines  PG,  PC  through  the 
centres  of  the  primitiveand  given  oblique  circle.  Through 
C,  the  centre  of  APB,  draw  GCD  at  right  angles  to 
PG  ;  make  the  angle  GPD  equal  to  that  given  ;  and 
from  the  centre  D,  with  the  radius  DP,  defcribe  the 
obhque  circle  FPE,  and  the  angle  APF,  or  BPE,  will 
be  equal  to  that  propofed. 

Proposition  XIX.    Problem  XI. 

Any  great  circle  cutting  the  primitive  being  given,  to 
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defcribe  another  great  circle  which  (liall  cut  the  gi-Stere 
ven  one  in  a  propofed  angle,  and  have  a  given  archP''^^ 
intercepted  between  the  primitive  and  given  circles.    {^^  '3 

If  the  given  circle  be  a  right  one,  let  it  be  reprefent- 
ed  by  APC  (fig. 24.)  ;  and  at  right  angles  thereto  draw  q 
the  diameter  BPM  ;  make  the  angle  BPF  equal  to  the 
complement  of  the  given  angle,  and  PF  equal  to  the 
tangent  of  the  given  arch  ;  and  from  the  centre  of  tlie 
primitive  with  the  fecant  of  the  fame  arch  defcribe  the 
arch  Gg.  Through  F  draw  FG  parallel  to  AC,  meet- 
ing G^  in  G  ;  then  from  the  centre  G,  with  the 
tangent  PF,  defcribe  an  arch  no,  cutting  APC  in  1, 
and  join  GI.  Through  G,  and  the  centre  P,  draw  the 
diameter  HK  ;  draw  PL  perpendicular  to  HK,  and 
IL  perpendicular  to  GI,  meeting  PL  in  L  ;  then  L 
will  be  the  centre  of  the  circle  HIK,  which  is  that  re- 
quired. 

But  if  the  given  great  circle  be  inclined  to  the  pri- 
mitive, let  it  be  ADB  (fig.  25.),  and  E  its  centre  : 
make  the  angle  BDF  equal  to  the  complement  of  that 
given,  and  DF  equal  to  the  tangent  of  the  given  arch, 
as  before.  From  P,  the  centre  of  the  primitive,  with 
the  fecant  of  the  fame  arch,  defcribe  the  arch  G  g,  and 
from  E,  the  centre  of  the  oblique  circle,  with  the  ex- 
tent EF,  defcribe  an  arch  interfering  G^  in  G.  Now 
G  being  determined,  the  remaining  part  of  the  opera- 
tion is  performed  as  before. 

When  the  given  arch  exceeds  90'',  the  tangent  and 
fecant  of  its  fupplement  are  to  be  applied  on  the  line 
DF  the  contrary  way,  or  towards  the  right ;  the  former 
conftrudtion  being  reckoned  to  the  left. 

Proposition  XX.    Problem  XII. 

Any  great  circle  in  the  plane  of  projeftion  being  given 
to  defcribe  another  great  circle,  which  fliall  make 
given  angles  with  the  primitive  and  given  circles. 

Let  ADC  (fig.  26.)  be  the  given  circle,  and  Q^its 
pole.  About  P,  the  pole  of  the  primitive,  defcribe  an 
arch  m  n,  at  the  diftance  of  as  many  degrees  as  are  in  the 
angle  which  the  required  circle  is  to  make  with  the  pri- 
mitive. About  Q^the  pole  of  the  circle  ADC,  and 
at  a  diilance  equal  to  the  meafure  of  the  angle  v/hich 
the  required  circle  is  to  make  with  the  given  circle 
ADC,  defcribe  an  arch  on,  cutting  w  n  in  r.  Then 
about  n  as  a^ole,  defcribe  the  great  circle  EDF,  cut- 
ting the  pfimitlve  and  given  circle  in  E  and  D,  and  it 
will  be  the  great  circle  required. 

Scholium. 

It  will  hence  be  an  eafy  matter  to  conftruft  all  the 
various  fpherical  triangles.  The  reader  is,  however, 
referred  to  the  article  Spherical  Trigonomrtry,  for 
the  method  of  conllrucling  them  agreeable  to  this  pro- 
jection ;  and  alfo  for  the  application  to  the  refolution  of 
problems  of  the  fphere.  For  tke  method  of  projefting 
the  fphere  upon  the  plane  of  the  meridian,  and  of  the 
horizon,  according  to  the  llereographic  projection,  fee 
the  article  Geography. 

SECTION  IL 

Of  the  Orthographic  PrcjeElion  of  the  Sphere^ 

The  orthographic  projeftion  of  the  fphere,  is  that  in 
which  the  eye  is  placed  in  the  axis  of  the  plane  of  pro-. 

jeftioi\ 


t.ir. 

gra-  jeftion,  at  an  infinite  diftance  with  refpeft  to  the  dia^ 
*' meter  of  the  fphere  ;  fo  that  at  the  fphere  all  the  vifual 
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line  of  common  feftion,  will  be  the  proje£lIon  of  the  Orthogia- 
circle  ABCD.    For  if  from  any  point,  as  G,  in  the  ^^'i^^'^'""- 
circle  ABC,  a  perpendicular  GH  fall  upon  BD,  it  will  fj^g  Sphere, 
alfo  be  perpendicular  to  the  plane  of  the  primitive  :  ..^--y— irf 
therefore  H  is  the  projection  of  G.    Hence  the  whole 
circle  is  projefted  into  BD,  and  any  arch  AG  into  EH- 
equal  to  GI  its  fine 

Corollaries. 


rays  are  aflumed  parallel,  and  therefore  perpendicular  to 
the  plane  of  projection. 

Hence  the  orthogiaphle  projeftlon  of  any  point  is 
where  a  perpendicular  from  that  point  meets  the  plane 
of  projeftion  :  and  the  orthographic  reprefentation  of 
any  objeft  is  the  figure  formed  by  perpendiculars  drawn 
from  every  point  of  the  objeft  to  the  plane  of  projec- 
tion. 

This  method  of  projeftion  is  ufed  in  the  geometrical 
delineation  of  eclipfes,  occultations,  and  tranfits.  It  is 
alfo  particularly  ufeful  in  various  other  projedlions,  fuch 
as  the  analemma.    See  Geography,  Sec. 

Proposition  I.   Theorem  I. 

Every  ftralght  line  is  projefted  into  a  ftraight  line.  If 
the  given  line  be  parallel  to  the  plane  of  projeftion, 
it  is  projefted  into  an  equal  fl;raight  line  ;  but  if  it  is 
inclined  to  the  primitive,  then  the  given  fl;raight  hne 
wiU  be  to  its  proje£ti®n  in  the  ratio  of  the  radius  to 
the  cofine  of  inclination. 

late  Let  A  B  f  fig.  27.)  be  the  plane  of  projeftion,  and 
let  CD  be  a  ilraight  hne  parallel  thereto  :  from  the  ex- 
tremities C,  D  of  the  ftraight  line  CD,  draw  the  lines 
CE,  DF  perpendicular  to  AB  ;  then  by  3.  of  XI.  of 
Eucl.  the  interfedion  EF,  of  the  plane  CEFD,  with 
the  plane  of  projeftion,  is  a  ftraight  hne  :  and  becaufe 
the  ftraight  fines  CD,  EF.  are  parallel,  and  alfo  CE, 
DF;  therefore,  by  34'.  of  I.  of  Eucl.  the  oppofite  fides 
are  equal ;  hence  the  ftraight  line  CD,  and  its  projec- 
tion EF,  are  equal.  Again,  let  GH.be  the  propofed 
•ftraight  Hne,  incfined  to  the  primitive  ;  then  the  fines 
GE,  HF  being  drawn  perpendicular  to  AB,  the  inter- 
cepted portion  .  EF  will  be  the  projeftion  of  GH. 
Through  G  draw  GI  parallel  to  A  B,  and  the  angle  IGH 
wifi  be  equal  to  the  inclination  of  the  given  line  to  the 
plane  of  projeftion.  Now  GH  being  the  radius,  GI, 
or  its  equal  EF,  will  be  the  cofine  of  IGH  ;  hence  the 
given  line  GH  is  to  its  projedlion  EF  as -radius  to  the 
cofine  of  inclination. 

Corollaries. 

1.  A  ftraight  line  perpendicular  to  the  plane  of  pro- 
jeftion  is  projected  into  a  point. 

2.  Every  ftraight  fine  in  a  plane  parallel  to  the  pri- 
mitive is  projcded  into  an  equal  and  parallel  ftraight 
line. 

3.  A  plane  angle  parallel  to  the  primitive  is  projeftcd 
into  an  equal  angle. 

4.  Any  plane  reftiiincal  figure  parallel  to  the  primi- 
tive as  projected  into  an  equal  and  fimilar  figure. 

5.  The  area  of  any  re£lilineal  figure  is  to  the  area 
of  its  projection  as  radius  to  the  cofine  of  its  inclina- 
tion. 

Proposition  II.    Theorem  II. 

Every  great  circle,  perpendicular  to  the  primitive,  is 
proje£led  into  a  diameter  of  the  primitive  ;  and  every 
arch  of  it,  reckoned  from  the  pole  of  the  primitive,  is 
projedled  into  its  fine. 

Let  BED  (fig.  28.)  be  the  primitive,  and  ABCD 
a  great  circle  perpendicular  to  it,  palfiiig  through  its 
Tpoles  A,  C  i  then  the  diaxncLer  BED,  which  is  their 


1 .  Every  arch  of  a  great  circle,  reckoned  from  its  In- 
terfeftion  with  the  primitive,  is  projefted  into  its  verftd 
fine. 

2.  Every  lefs  circle  perpendicular  to  the  primitive  is 
projected  into  its  line  of  common  feftion  with  the  pri- 
mitive, which  is  alfo  its  own  diameter  ;  and  every  arch 
of  the  femicircle  above  the  primitive,  reckoned  from  the 
middle  point,  is  projected  into  its  fine. 

3.  Every  diameter  of  the  primitive  is  the  projeftiori 
of  a  great  circle ;  and  every  chord  the  projection  of  a 
lets  circle. 

4.  A  fpherical  angle  at  the  pole  of  the  primitive  is 
projected  into  an  equal  angle. 

Proposition  III.  Theorem  III. 

A  circle  parallel  to  the  primitive  is  projected  into  a 
circle  equal  to  itfelf,  and  concentric  with  the  prhni- 
tive. 

Let  the  lefs  circle  FIG  (fig.  29.)  be  parallel  to  the 
plane  of  the  primitive  BND.  The  ftraight  line  HE, 
which  joins  their  centres,  is  perpendicular  to  the  primi- 
tive ;  therefore  E  is  the  projection  of  H.  Let  any  radii 
HI  and  IN  perpendicular  to  the  primitive  be  drawn. 
Then  IN,  HE  being  parallel,  are  in  the  fame  plane ; 
therefore  IH,  NE,  the  lines  of  common  feftion  of  the 
plane  IE,  with  two  parallel  planes,  are  parallel;  and 
the  figure  IHEN  is  a  parallelogram.  Hence  NE  =: 
IH,  and  confequently  FIG  is  projected  into  an  equal 
circle  KNL,  whofe  centre  is  E. 

Corollary. 

The  radius  of  the  projection  is  the  cofine  of  the 
diftance  of  the  parallel  circle  from  the  primitive,  or  the 
fine  of  its  diftance  from  the  pole  of  the  primitive. 

Proposition  IV.    Theorem  IV.  ■ 

An  inclined  circle  is  projeded  into  an  ellipfe,  whofe 
tranfverfe  axis  is  the  diameter  of  the  circle. 

li  Let  ELF  (fig.  30.)  be  a  great  circle  inclined  to 
the  primitive  EBF,  and  EF  their  fine  of  common  fee- 
tion.  From  the  centre  C,  and  any  other  point  K,  in 
EF,  let  the  perpendiculars  CB,  KI  be  drawn  in  the 
plane  of  the  primitive,  and  CL,  KN,  in  the  plane  of 
the  great  circle,  meeting  the  circuivierence  in  L,  N. 
Let  LG,  ND  be  perpendicular  to  CB,  KI ;  then  G,  - 
D  are  the  projections  of  L,  N.  And  becaufe  the  tri- 
angles LCG,  NKD  are  equiangular,  CL":  CG  :  :  NK'z 
DK'  ;"  or  EC  :  CG'  :  :  EKF  :  DK' :  therefore  the 
points  G,  D  are  in  the  curve  of  an  ellipfe,  of  whick 
EF  is  the  tranfverfe  axis,  and  CG  the  femiconjugate 
axis. 

Corollaries. 

I,  In  a  projected  great  circle,  the  femiconjugate 
axis  is  the  cofine  of  the  inclination  of  the  great  circle 
to  the  primitive.  ' 
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i.  Perpendiculars  to  the  cranfverfe  axis  intercept  cor- 
refponding  arches  of  the  projeftion  and  the  primitive. 

3.  The  eccentricity  of  the  prGjeftion  is  tlie  fine  of 
the  inclination  of  the  great  circle  to  the  primitive. 

Cafe  2,  Let  AQB  (fig.  31.)  be  a  lefs  circle,  In- 
clined to  the  primitive,  and  let  the  great  circle  LBM,  per^ 
pendicularto  both,  interfeft  them  in  the  Hnes  AB,  LM. 
From  the  centre  O,  and  any  other  point  N  in  the  dia- 
fneter  AB,  let  the  perpendiculars  TOP,  NQ,  be  drawn 
in  the  plane  of  the  lefs  circle,  to  meet  its  circumference 
in  T,  P,  Alfo,  from  the  points  A,  N,  O,  B,  let 
AG,  NI,  OC,  BH,  be  drav^m  perpendicular  to  LMj 
and  from  P,  -Q,  T,  draw  PE,  QD,  TF  perpendicu- 
lar to  the  primitive  ;  then  G,  I,  C,  H,  E,  D,  F,  are 
the  projeftions  of  thefe  points.  Becaufe  OP  is  pei-pendi- 
x;ular  to  LBM,  and  OC,  PE,  being  perpendicular  to  the 
primitive,  are  in  the  fame  plane,  the  plane  COPE  is  per- 
pendicular to  LBM.  But  the  primitive  is  perpendicular 
to  LBM  ;  therefore  the  common  feftion  EC  is  perpen- 
dicular to  LBM,  and  to  LM.  Hence  CP  is  a  parallelo- 
gram, and  EC  =  OP.  In  like  manner,  FC,  DI,  are 
proved  perpendicular  to  LM,  and  equal  to  OT,  NQ^ 
Thus,  ECF  is  a  ftraight  hne,  and  equal  to  the  diameter 
PT.  LetQR,  DK  be  parallel  to  AB,  LM ;  then 
RO  =  NQ^=:  DI  =  KC,  and  PR  X  RT  EK  X 
KF.  But  AO  :  CG  :  :  NO  :  CI  ;  therefore  AO^  : 
CG^'  :  :  QR^  :  DK^  and  EC^  :  CG*  :  :  EKF  ; 
DK\ 

Corollaries. 

1.  The  tranfverfe  axis  is  to  the  conjugate  as  radius 
to  the  cofine  of  the  circle's  inclination  to  the  primitive. 

2.  Half  the  tranfverfe  axis  is  the  cofine  of  half  the 
fum  of  the  greateft  and  leafl  diftances  of  the  lefs  circle 
from  the  primitive. 

3.  The  extremities  of  the  conjugate  axis  are  in  the 
line  of  meafures,  diftant  from  the  centre  of  the  primitive 
hj  the  cofines  of  the  greateft  and  leaft  diftances  of  the 
lefs  circle  from  the  primitive. 

4.  If  from  the  extremities  of  the  conjugate  axis  of 
any  elliptical  projedlion  perpendiculars  be  drawn  (in  the 
fame  diredlion  if  the  circle  do  not  interfeft  the  primi- 
tive, but  if  otherwife  in  oppofite  diredlions),  they  will 
interfe£t  an  arch  of  the  primitive,  whofe  chord  is  equal 
to  the  diameter  of  the  circle. 

Proposition  V.  Theorem  V. 

The  projefted  poles  of  an  inclined  circle  are  in  its  line 
of  meafures  diftant  from  the  centre  of  the  primitive 
the  fine  of  the  inclination  of  the  circle  to  the  pri- 
mitive. 

Let  ABCD  (fig  32.)  be  a  great  circle,  perpendicu- 
lar both  to  the  primitive  and  the  inchned  circle,  and 
interfering  them  in  the  diameters  AG,  MN.  Then 
ABCD  paffes  through  the  poles  of  the  inchned  circle  ; 
let  thefe  be  P,  Qj  and  let  P/-,  Qjr,  be  perpendicular 
to  AC  ;  py  q  are  the  projefted  poles ;  and  it  is  evident 
that  p  O  =  fine  of  BP,  or  MA,  the  inclination. 

Corollaries. 

1.  The  centre  of  the  primitive,  the  centre  of  the  pro- 
jeaion,  the  projefted  poles,  and  the  extremities  of  the 
conjugate  axis,  are  all  In  one  and  the  fame  ftraight  line. 

2.  The  diftance  of  the  centre  of  projeftlon  from  the 
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centre  of  the  primitive,  is  to  the  cofine  of  the  diftanpe  Ortho 
of  the  circle  from  its  own  pole,  as  the  fine  of  the  circle's  P'^''^  ^ 
inclination  to  the  primitive  is  to  the  radius.  jeeli  1 

^  the  S, 

Proposition  VI.    Problem  I. 

To  defcribc  the  projeftion  of  a  circle  perpendicular  to 
the  primitive,  and  whofe  diftance  from  its  pole  is 
equal  to  a  given  quantity. 

Let  PA/  B  (fig.  33.)  be  the  primitive  circle,  araJ 
P,  p  the  poles  of  the  right  circle  to  be  projefted. 
Then  if  the  circle  to  be  projefted  is  a  great  circle, 
draw  the  diameter  AB  at  right  angles  to  the  axis  P  p, 
and  it  will  be  that  required.  But  if  the  required  pro- 
jeaion  is  that  of  a  lefs  circle,  make  PE,  PF  each  equal 
to  the  chord  of  the  diftance  of  the  lefs  circle  from  itg 
pole  ;  join  EF,  and  it  will  be  the  projeftlon  of  the  lefj 
circle  required. 

Prop6sition  VII.    Problem  II. 

Through  a  given  point  In  the  plane  of  the  primitive  to 
defcribe  the  projeftion  of  a  great  circle,  having  a 
given  inchnation  to  the  primitive. 

1 .  When  the  given  inclination  Is  equal  to  a  right  angle, 
a  ftraight  line  drawn  through  the  centre  of  the  pri» 
mitive  and  the  given  point  will  be  the  projeftlon  re- 
quired. 

2.  When  the  given  inchnation  Is  lefs  than  a  right 
angle,  and  the  given  point  in  the  circumference  of  the 
primitive.  Let  R  (fig.  34.)  be  a  point  given  in  the 
cn-cumference  of  the  primitive,  through  which  it  is  re^ 
quired  to  draw  the  projeftion  of  a  great  circle,  inchned 
to  the  primitive  in  an  angle  meafured  by  the  arch  QP 
of  the  primitive. 

Through  the  given  point  R  draw  the  diameter  RCS,  \ 
and  drawGC,?'  at  right  angles  to  It.  Make  the  arch 
GV  of  the  primitive  equal  to  QP,  and  draw  VA  at 
right  angles  to  GC  ;  and  in  G^,  towards  the  oppofite 
parts  of  C,  take  CB  equal  to  AC  ;  then,  with  the 
greater  axis  RS,  and  lefs  axis  AB,  defcribe  an  ellipfe, 
and  it  will  be  the  projeftion  of  the  oblique  circle  re- 
quired. 

3-.  When  the  diftance  of  the  given  point  from  the 
primitive  is  equal  to  the  cofine  of  the  given  inchnation. 

Every  thing  remaining  as  In  the  preceding  cafe  ;  let 
A  be  the  given  point,  and  AC  the  cofine  of  an  arch 
GV,  equal  to  the  given  arch  QP  ;  then  drawing  the 
diameter  RCS  at  right  angles  to  ACB,  the  ellipfe  de- 
fcribed  with  the  given  axis  RS,  AB  will  be  the  projec- 
tion of  the  Inchned  circle 

4.  When  the  diftance  of  the  given  point  from  the 
centre  of  the  primitive  is  lefs  than  the  femidiameter  of 
the  primitive,  but  greater  than  the  cofine  of  the  given 
Inchnation. 

Let  D  be  the  given  point,  through  which  draw  the 
diameter  IC  / ;  and  at  the  point  D  draw  DL  perpen- 
dicular to  DC  meeting  the  primitive  in  L  ;  alfo  draw 
Lie,  making  with  LD  the  angle  DLK  equal  to  the 
complement  of  the  given  inchnation.  Let  LK  meet  IVaUt 
DC  in  K;  then  will  DK  be  lefs  than  DC.  On  DC  as''^^^  ^pbi 
a  diameter  defcribe  a  circle,  and  make  DH  equal  to 
DK  ;  through  H  draw  a  diameter  of  the  primitive 
RCS,  and  defcribe  an  ellipfe  through  the  points  R,  D, 
S,  and  it  will  be  the  projeftion  of  the  inclined  circle. 

1  Pro- 
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Proposition  VIII.    Problem  III. 


hogra- 

C  I'iO- 

i^'here  Through  two  given  points  In  the  plane  of  the  prlml- 
II  .f     tive  to  defcribe  the  projedlion  of  a  great  circle. 

1.  If  the  two  given  points  and  the  centre  of  the 
primitive  be  in  the  fame  ftraight  line,  then  a  diametei- 
of  the  primitive  being  drawn  through  thefe  points  will 
be  the  proje<ition  of  the  great  circle  required. 

2.  When  the  two  given  points  are  not  in  the  fame 
ftraight  line  with  the  centre  of  the  primitive  ;  and  one 
of  them  Is  In  the  circumference  of  the  primitive. 

xcxxi.  ^'  (^S-.  34-)  he  the  two  given  points,  of 

which  R  is  In  the  circumference  of  the  primitive.  Draw 
the  diameter  RCS,  and  GCj",  FDH  perpendicular  to 
it,  meeting  the  primitive  in  G  ^  F.  Divide  GC,  ^  C, 
in  A,  B,  in  the  fame  proportion  as  FH  is  divided  in  D; 
and  defcribe  the  ellipfe  whofe  axes  are  RS,  AB,  and 
centre  C  ;  and  it  will  be  the  projeftlon  required. 

3.  When  the  given  points  are  within  the  primitive, 
and  not  in  the  fame  ftraicrht  line  with  its  centre. 

Let  D,  E  (fig.  35.)  be  the  two  given  points ; 
through  C  the  centre  of  the  primitive  draw  the  ilraight 
lines  IDi,  KE  j;  draw  DL  perpendicular  to  I »,  and 
EO  perpendicular  to  K  i,  meeting  the  primitive  in  L, 
O.  Through  E,  and  towards  the  fame  parts  of  C, 
draw  EP  parallel  to  DC,  and  in  magnitude  a  fourth 
proportion^  to  LD,  DC,  OE.  Draw  the  diameter 
CP  meeting  the  primitive  In  R,  S,  and  defcribe  an 
ellipfe  through  the  points  D  and  R  or  S,  and  it  will 
alfo  pafe  through  E.  This  ellipfe  will  be  the  projetSlion 
®f  the  propofed  inclined  circlfe. 

Proposition  IX.    Problem  IV. 

To  defcribe  the  projedtlon  of  a  lefs  circle  parallel  to  the 
primitive,  its  diftance  from  the  pole  of  the  primitive 
being  given. 

From  the  pole  of  the  primitive,  with  the  fine  of  the 
given  diftance  of  the  circle  from  Its  pole,  defcribe  a 
circle,  and  it  will  be  the  projeftion  of  the  given  lefs 
■circle. 

Proposition  X.    Problem  V. 

About  a  given  point  as  a  projefted  pole  to  defcribe  the 
proje£tion  of  an  inclined  circle,  whofe  diftance  froilH 
its  pole  is  given. 

Let  P  (fig.  36.)  be  the  given  projefted  pole,  through 
which  draw  the  diameter  G^,  and  draw  the  diameter 
ah  perpendicular  thereto.  From  P  draw  PL  per- 
pendicular to  GP  meeting  the  circumference  in  L  ; 
through  which  draw  the  diameter  L/.  Make  LT, 
LK  each  equal  to  the  chord  of  the  diftance  of  the  lefs 
circle  from  its  pole,  and  join  TK,  which  Interfefts  L  /, 
in  From  the  points  T,  Q^K  draw  the  lines  FA, 
QS,  KB,  perpendicular  to  G^;  and  make  OR,  08, 
each  equal  to  ,QT,  Or  QJC.  Then  an  ellipfe  defcribed 
through  the  points  A,  S,  B,  R  will  be  the  proje£lion 
«f  the  propofed  lefs  circle. 

Proposition  XI.    Problem  VI. 

To  find  the  poles  of  a  given  projedted  circle. 

1.  If  the  projefted  circle  be  parallel  to  the  primitive, 
the  centre  of  the  primitive  will  be  its  pole. 
Vol.  XV.  Part  II. 
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2.  If  the  circle  be  perpendicular  to  the  primitive,  Ortling.a- 
then  the  extremities  of  a  diameter  of  the  primitive  P|^'^':J^'"'^^ 
drawn  at  right  angles  to  the  ftraight  line  reprefenting{?^g  ^Sphere, 
the  projected  circle,  will  be  the  poles  of  that  circle.  y— *j 

3.  When  the  projeded  circle  is  inclined  to  the  pri- 
mitive. 

Let  ARBS  (fig.  36,  37.)  be  the  elliptical  projeftion 
of  any  oblique  circle  ;  thrpugh  the  centre  of  which, 
and  C  the  centre  of  the  primitive,  draw  the  line  of  mea- 
fares  CBA,  meeting  the  ellipfe  in  B,  A  ;  and  the  pri- 
mitive in  G,^.  Draw  CH,  BK,  AT  perpendicular 
to  G^,  meeting  the  primitive  In  H,  K,  T.  Bife£t  tlie 
arch  KT  In  L,  and  draw  LP  perpendicular  to  G  ^  ; 
then  P  will  be  the  projected  pole  of  the  circle,  o£  which 
ARBS  Is  the  projection. 

Proposition  XII.    Problem  VIL 

To  meafure  any  portion  of  a  projected  circle,  and  con- 
verfely. 

1.  '  When  the  given  projection  Is  that  of  a  great  cir« 
cle. 

Let  ADEB  (fig.  38.)  be  the  given  great  clrclcj 
either  perpendicular  or  inclined  to  the  primitive,  of 
which  the  portion  DE  is  to  be  meafured,  and  let"  M  m 
be  the  line  of  meafures  of  the  given  circle.  Through 
the  points  D,  E  draw  the  lines  EG,  DF  parallel  to 
M  m ;  and  the  arch  FG  of  the  primitive  will  be  the 
meafure  of  the  arch  DE  of  the  great  circle,  and  con- 
verfely. 

2.  When  the  projeftion  is  that  of  a  lefs  circle  paral- 
lel to  the  primitive. 

Let  DE  (fig.  39.)  be  the  portion  to  be  meafured,  ^'^'^ 
of  the  lefs  circle  DEH  parallel  to  the  primitive.    From  ^^^^^^^'^ 
the  centre  C  draw  the  lines  CD,  CE,  and  produce  them 
to  meet  the  primitive  in  the  points  B,  F.    Then  the 
intercepted  portion  BF  of  the  priraltive  will  be  the 
meafure  of  the  given  arch  DE  of  the  lefs  circle  DEH. 

3.  If  the  given  lefs  cli-cle,  of  which  an  arch  is  to  be 
meafured,  is  perpendicular  to  the  primitive. 

Let  ADEB  (fig.  40.)  be  the  lefs  circle,  of  which 
the  meafure  of  the  arch  DE  is  required.  Through  C, 
the  centre  of  the  primitive,  draw  the  line  of  meafures 
M  m,  and  from  the  interfeftion  O  of  the  given  right 
circle,  and  the  line  of  meafures,  with  the  radius  OA,  or 
OB,  defcribe  the  femiclrcle  AFGB  ;  through  the  points 
D,  E  draw  the  lines  DF,  EG  parallel  to  the  line  of 
meafures,  and  the  arch  FG  will  be  the  meafure  of  DE, 
to  the  radius  AO.  In  order  to  find  a  fimilar  arch  In  the 
circumference  of  the  primitive,  join  OF,  OG,  and  at 
the  centre  C  of  the  primitive,  make  the  angle  wz  CH 
equal  to  FOG,  and  the  arch  w  H  to  the  radius  C  m 
will  be  the  meafure  of  the  arch  DE. 

4.  When  the  given  projeftion  is  of  a  lefs  circle  in- 
clined to  the  primitive. 

Ijtt  RDS  (fig.  41.)  be  theprojeftion  of  a  lefs  circle 
inclined  to  the  pi  imitlve,  and  DE  a  portion  of  that  cir- 
cle to  be  meafured.  Through  O  the  centre  of  the  pro- 
je£led  circle,  and  C  the  centre  of  the  priraitiv-e,  draw 
the  line  of  meafures  M  m  ;  and  from  the  centre  O,  with 
the  radius  OR,  or  OS,  defcribe  the  femiclrcle  RGFS  ; 
through  the  points  D,  E  draw  the  lines  DF,  EG 
parallel  to  the  line  of  meafures,  and  FG  wUl  be  the 
meafure  of  the  arch  DE  to  the  radius  OR,  or  OSf 
|oin  OF,  OG,  and  make  the  angle  mCH  equal  to 
4 1>  FOG, 
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Gnomonic  FOG,  and  the  arch  m  H  of  the  primitive  will  be  the 
of'thf'^"  meafure  of  the  arch  DE  of  the  inclined  circle  RDS. 
Sphere,  T\i&  coi^'verfd  of  this  propofition,  namely,  to  cut  off 

v..  .  ^  —  '  an  arch  from  a  given  projefted  circle  equal  to  a  given 
arch  of  the  primitive,  is  obvious. 

The  above  operation  would  be  greatly  fhortened  by 
ufing  the  line  of  fines  in  the  feftor. 

It  feems  unnecefTary  to  Infift  farther  on  this  projeftion, 
efpecially  as  the  reader  will  fee  the  application  of  It  to  the 
projeillon  of  the  fphere  on  the  planes  of  the  Meridian, 
Jiquator,  and  Horizon  in  the  article  Geography  ; 
and  to  the  delineation  of  Eclipfes  in  the  article  A- 
STRONOMY.  The  Analemma,  Plate  CCXII.  in  the  ar- 
ticle Ghography,  is  alfo  according  to  this  projeAIon; 
and  the  method  of  applying  it  to  the  folution  of  aftro- 
Homical  problems  is  there  exemplified. 

SECTION  III. 

Of  the  Gnomonic  ProjeElion  of  the  Sphere. 

In  this  projeftion  the  eye  is  in  the  centre  of  the 
fphere,  and  the  plane  of  projeftion  touches  the  fphere 
in  a  given  point  parallel  to  a  given  circle.  It  is 
named  gnomonic,  on  account  of  its  being  the  founda- 
tion of  dialling  :  the  plane  of  projeftion  may  alfo  re- 
prefent  the  plane  of  a  dial,  whofe  centre  being  the  pro- 
jciled  pole,  the  femiaxis  of  the  fphere  will  be  the  ftile 
or  gnomon  of  the  dial. 

As  the  projeftion  of  great  circles  are  reprefented  by 
ftraight  lines,  and  lefs  circles  parallel  to  the  plane  of 
projeftion  are  projefted  into  concentric  circles  ;  there- 
fore many  problems  of  the  fphere  are  very  cafily  refol- 
ded. Other  problems,  however,  become  more  intricate 
on  account  of  fome  of  the  circles  being  projefted  into 
•llipfes,  parabolas,  and  hyperbolas. 

Proposition  I.    Theorem  L 

Every  great  circle  is  projefted  into  a  ftraight  line  per- 
pendicular to  the  line  of  meafures  ;  and  whofe  diftance 
from  the  centre  is  equal  to  the  cotangent  of  its  in- 
clination, or  to  the  tangent  of  its  neareft  diftance 
from  the  pole  of  the  projeftion. 

Kate  Let  BAD  (fig.  42.)  be  the  given  circle,  and  let 
ctccxxu,  ^•j.^jg  CBED  be  perpendicular  to  BAD,  and  to 
the  plane  of  projeftion  ;  whofe  interfedion  CF  with 
this  laft  plane  will  be  the  line  of  meafures.  Now  fince 
the  circle  CBED  is  perpendicular^  both  to  the  given 
circle  BAD  and  to  the  plane  of  projeftion,  the  com- 
mon feftion  of  the  two  laft  planes  produced  will  there- 
fore be  perpendicular  to  the  plane  of  the  circle  CBED 
produced,  and  confequently  to  the  line  of  meafures  : 
hence  the  given  circle  wiU  be  projedled  into  that  fec- 
tion  ;  that  is,  into  a  ftraight  line  pafling  through 
perpendicular  to  C  d.  Now  C  is  the  cotangent  of 
the  angle  Q,  d  A,  the  inclination  of  the  given  circle,  or 
the  tangent  of  the  arch  CD  to  the  radius  AC. 

Corollaries. 

I.  A  great  circle 'perpendicular  to  the  plane  of  pro- 
jeftion  is  projefted  into  a  ftraight  line  pafling  through 
the  centre  of  projeftion  ;  and  any  arch  is  projedted  in- 
>o  Its  correfpondent  tangent. 

-2.  Any  point,  as  D,  or  the  pole  of  any  circle,  is 
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projefted  into  a  point  d,  vi^hofe  diftance  front  the  pole  Gromo 
of  projeftion  is  equal  to  the  tangent  of  that  diftance.     P'  ojedt 

3.  If  two  great  circles  be  perpendicular  to  each? 
other,  and  one  of  them  paffes  through  the  pole  of  pro- 
jeftlon,  they  wiU  .be  projedled  into  two  ftraight  lines 
perpendicular  to  each  other. 

4.  Hence  if  a  great  circle  be  perpendicular  to  feveral 
other  great  circles,  and  its  reprefentation  pafs  through 
the  centre  of  projedlion ;  then  all  thefe  circles  will  be 
reprefented  by  lines  parallel  to  one  another,  and  per- 
pendicular to  the  line  of  meafures,  for  reprefentation  of 
that  firft  circle. 

Proposition  II.    Theorem  II. 

If  two  great  circles  interfeft  in  the  pole  of  projeftlon, 
their  reprefentations  will  make  an  angle  at  the  centre 
of  the  plane  of  projeftion,  equal  to  the  angle  made 
by  thefe  circles  on  the  fphere. 

For  fmce  both  thefe  circles  are  perpendicular  to 
the  plane  of  projeftion,  the  angle  made  by  their  inter- 
feftions  with  this  plane  is  the  fame  as  the  angle  ma|ie 
by  thefe  circles. 

Proposition  III.    Theorem  III. 

Any  lefs  circle  parallel  to  the  plane  of  projeftlon  i» 
projected  Into  a  circle  whofe  centre  is  the  pole  of 
projedlion,  and  its  radius  is  equal  to  the  tangent  of 
the  diftance  of  the  circle  from  the  pole  of  projeftlon. 

Let  the  circle  PI  (fig.  42.)  be  parallel  to  the  plane 
GF,  then  the  equal  arches  PC,  CI  are  projected  into 
the  equal  tangents  GC,  CH  ;  and  therefore  C,  the 
point  of  contaft  and  pole  of  the  circle  PI  and  of  the 
projeftion,  is  the  centre  of  the  reprefentation  G,  H. 

Corollary, 

If  a  circle  be  parallel  to  the  plane  of  projeftion,  and 
45  degrees  from  the  pole,  it  is  projected  into  a  circle 
equal  to  a  great  circle  of  the  fphere  ;  and  therefore 
may  be  confidered  as  the  primitive  circle,  and  its  radiua 
the  radius  of  projeftion. 

Proposition  IV.    Theorem  IV. 

A  lefs  circle  not  parallel  to  the  plane  of  projeftion  is 
projefted  into  a  conic  feftion,  whofe  tranfverfe  axis 
is  in  the  line  of  meafures ;  and  the  diftance  of  its 
neareft  vertex  from  the  centre  of  the  plane  of  pro- 
jeftion  is  equal  to  the  tangent  of  its  neareft  diftance 
from  the  pole  of  projeftion  ;  and  the  diftance  of  the 
other  vertex  is  equal  to  the  tangent  of  the  greateft 
diftance. 

Any  lefs  circle  is  the  bafe  of  a  cone  whofe  vertex  is 
at  A  (fig.  43.)  ;  and  this  cone  being  produced,  its  inter- 
feftion  with  the  plane  of  projcftion  will  be  a  conic 
feftion.  Thus  the  cone  DAF,  having  the  circle  DF 
for  its  bafe,  being  produced,  will  be  cut  by  the  plaae 
of  projeftion  in  an  ellipfe  whofe  tranfverfe  diameter  is 
df;  and  Q  d  \s  the  tangent  of  the  angle  CAD,  and 
C /  the  tangent  of  CAF.  In  like  manner,  the  cone 
AFE,  having  the  fide  AE  parallel  to  the  line  of  mea- 
fures df,  being  cut  by  the  plane  of  projeftion,  the 
feftioii  will  be  a  parabola,  of  whicK /  is  the  neareft  ver- 
tex. 
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i<:  tex,  and  th<!  point  Into  which  E  is  projected  is  at  an 
'"'^  infinite  diftance.  Alfo  the  cone  AFG,  whofe  bafe  is 
the  ciixle  FG,  being  cut  by  the  plane  of  projedlion, 
the  fedlion  will  be  a  hyperbola  ;  of  which  f  is  the  near- 
eft  vertex  ;  and  GA  being  produced  gives  d  the  other 
vortex. 

Corollaries, 

1.  A  lefs  circle  will  be  projected  into  an  ellipfe,  a 
parabola,  or  hyperbola,  according  as  the  diftance  of 
Its  nioft  remote  point  is  lefs,  equal  to,  or  greater  than, 
90  degrees. 

2.  li  H  be  the  centre,  and  K,  hy  I  the  focus  of  thtf 

A.  d—  Ay 

ellipie,  hyperbola,  or  parabola ;  then  HK  =:   -— — ^ 

Ad+Af 

for  the  ellipfe  ;  H /fe  =   ^  '  for  the  hyperbola; 

and  /  n   being  drawn  perpendicular  to  AE  f  I 

 for  the  parabola. 

Proposition  V.    Theorem  V, 

Let  the  plane  TW  (fig.  44.)  be  perpendicular  to  the 
plane  of  projedlon  TV,  and  BCD  a  great  circle  of  the 
fphere  in  the  plane  TW.  Let  the  gi-eat  circle  BED 
be  projefted  into  the  ftraight  line  heh.  Draw  CQS 
perpendicular  to  b  k,  and  C  m  parallel  to  it  and  equal 
to  CA,  and  make  QS  equal  to  Q^;  ;  then  any  angle 
/  is  the  meafure  of  the  arch  Qj  of  the  pro- 
jefted  circle. 

Join  AQj  then  becaufc  Cm  is  equal  to  CA,  the 
angle  QC  m  equal  to  QCA,  each  being  a  right  angle, 
and  the  fide  QC  common  to  both  triangles  ;  therefore 
QjK,  or  its  equal  QS,  is  equal  QA.  Again,  lince  the 
plane  ACQJs  perpendicular  to  the  plane  TV,  and  ^Q__ 
to  the  interfeftion  CQj  therefore  b  Q^is  perpendicular 
both  to  AQ^and  QS  :  hence,  fince  AQ^and  QS  arc 
equal,  all  the  angles  at  S  cut  the  line  b  Qjin  the  fame 
points  as  the  equal  angles  at  A.  But  by  the  angles  at 
A  the  circle  BED  is  projected  into  the  line  b  Q^ 
Therefore  the  angles  at  S  are  the  meafures  of  the  parts 
of  the  projected  circle  b  Qj  andS  is  the  dividing  centre 
thereof. 

Corollaries. 

1.  Any  great  circle  b  Qj  is  projefted  into  a  line  of 
tangents  to  the  radius  SQ^ 

2.  If  the  circle  b  C  pafs  through  the  centre  of  pro- 
je^lion,  then  the  projeAing  point  A  is  the  dividing 
centre  thereof,  and  C  ^  is  the  tangent  of  its  correfpon- 
dent  arch  C  B  to  CA  the  radius  of  projedlion. 

Proposition  VI.    Theorem  VI. 

Let  the  parallel" circle  GLH  (fig.  44.)  be  as  far  from 
the  pole  of  projeftlon  C  as  the  circle  FNI  is  from 
its  pole  ;  and  let  the  diftance  of  the  poles  "C,  P  be 
bifefted  by  the  radius  AO  ;  and  diaw  ^AD  per- 
pendicular to  A  O  ;  then  any  ftraight  line  I  Qj 
drawn  through  b  will  cut  oft"  the  arches  ^  /,  F  n  equal 
to  each  other  in  the  reprefentations  of  thefe  equal 
circles  in  the  plane  of  prdjedtion. 

Let  the  projeftions  of  the  lefs  circles  be  defcrlbed. 
Then,  becaufe  BD  is  perpendicular  to  AO,  the  arches 
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equally  diftant  each  from  its  refpeftive  pole,  therefore  ^''"''je'Sion 
the  arches  FO,  OH  are  equal ;  and  hence  the  arch  BFgf.j'gf^ 
is  equal  to  the  arch  DH.    For  the  fame  reafon  the 
arches  BN,  DL  are  equal ;  and  the  angle  FBN  is  equal 
to  the  angle  LDH ;  therefore,  on  the  fphere,  the 
arches  FN,  HL  are  equal.    And  fince  the  great  circle  - 
BNLD  is  proje£ted  into  the  ftraight  line    Q^  /,  &c. 
therefore  n  is  the  pi-oje6tion  of  N,  and  /  that  of  L  ; 
hence  fn,  h  ly  the  projedtions  of  FN,  HL  refpefiively, 
are  equal. 

Proposition  VII.    Theorem  VII. 

If  Fni,  hi  g  (fig  45.)  be  the  projeftions  of  two  equal 
circles,  whereof  one  is  as  far  from  its  pole  P  as  the 
other  frOm  its  pole  C,  which  is  the  centre  of  pro- 
jedlion  ;  and  if  the  diftance  of  the  projeAed  poles  C,  /» 
be  divided  in  0,  fo  that  the  degrees  in  C  0,  0  ^  be 
equal,  and  the  perpendicular  0  S  be  erefted  to  the 
line  of  meafures  g  h.  Then  ihe  line  pn^  C  I  drawn 
from  the  poles  Q,py  through  any  point  QJn  the  line 
o  S,  will  cut  off  the  arches  Y  n,hl  equal  to  each  other, 
and  to  the  angle  Q^/. 

The  great  circle  AO  perpendicular  to  the  plane  of 
the  primitive  is  projedled  into  the  ftraight  line  0  8  per- 
pendicular to  g  by  Prop.  i.  Cor.  3.  Let  Q^be  the 
projeAion  of  q  ;  and  fince  p  Q^  C  Q^are  ftraight  linesj 
they  arc  therefore  the  leprefentations  of  the  arches  P 
Cqoi  great  circles.  Now  finCe  P  y  C  is  an  ifofceles 
fpherical  triangle,  the  angles  PCQ^  CPQ_are  therefore 
equal ;  and  hence  the  arches  P  C  y  produced  will 
cut  oft"  equal  arches  from  the  given  circles  FI,  GH, 
whofe  reprefentations  F k,  hi  are  therefore  equal ; 
and  fince  the  angle  QC/is  the  meafure  of  the  arch  h  /, 
it  is  alfo  the  meafure  of  its  equal  F  «. 

Corollary. 

Hence,  if  from  the  projedted  pole  of  any  circle  a 
perpendicular  be  erefted  to  the  line  of  meafures,  it 
will  cut  off  a  quadrant  from  the  reprefentation  of  that 
circle. 

Proposition  VIII.    Theorem  VIII. 

Let  Y  n  k  (fig.  45.)  be  the  projeftion  of  any  circle  FI, 
and/  the  projeftion  of  its  pole  P.  If  C^  be  the 
cotangent  of  CAP,  and^  B  perpendicular  to  the 
line  of  meafures  g  C,  let  CAP  be  bifedled  by  AO, 
and  the  line  0  B  drawn  to  any  point  B,  and  alfo  p  B 
cutting  Y nk  in  d;  then  the  angle ^  0  B  is  the  mea- 
fures of  the  arch  F  d. 

The  arch  PG  Is  a  quadrant,  and  the  angle  g  0  A  =: 
gFA+  oAP  =  ^AC  +  oAP=^AC  +  CAo=: 
gAo;  therefore  ^  A  z=  g  0  ;  confequently  0  is  the 
dividing  centre  of  g  B,  the  reprefentation  of  GA  ;  and 
hence,  by  Prop.  v.  the  angle  ^  0  B  is  the  meafure  of  ^B. 
But  fince  pg  reprefents  a  quadrant,  therefore  p  is  the 
pole  of  ^  B  ;  and  hence  the  great  circle  p  paflinj 
through  the  pole  of  the  circles  g  B  and  F  n  will  cut 
off  equal  arches  in  both,  that  Is,  Yd  z=:gB  :=  angle 

Corollary. 

The  angle  goB  is  the  meafure  of  the  angle  B, 
4  I>  2  Fof 
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For  the  triangle  gpB  reprefents  a  triangle  on  the 
fphere,  wherein  the  arch  which  g  B  reprefents  is  equal 
to  the  angle  which  the  angle  p  reprefents  ;  becaufe  g  p 
is  a  quadrant ;  therefore    c*  B  is  the  meafure  of  both. 
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Proposition  IX.    Problem  I. 

To  draw  a  great  circle  through  a  given  point,  and 
whofe  diftance  from  the  pole  of  projedtion  is  equal  to 
a  given  quantity. 

Let  ADB  (fig.  46.)  be  the  projeftion,  C  its  pole  circle  defcribed. 
or  centre,  and  P  the  point  through  which  a  great  circle 
is  to  be  drawn  :  through  the  points  P,  C  draw  the 
Itraight  line  PCA,  and  draw  CE  perpendicular  to  it : 
make  the  angle  CAE  equal  to  the  given  diftance  of  the 
circle  from  the  pole  of  projeftion  C  ;  and  from  the 
centre  C,  with  the  radius  CE,  defcribe  the  circle  EFG: 
througli  P  draw  the  ilraight  hne  PIK,  touching  the 
circle  EFG  in  I,  and  it  will  be  the  projedion  of  the 
gieat  circle  required. 

Proposition  X.    Problem  II. 

To  draw  a  great  circle  perpendicular  to  a  great  circle 
which  pafles  through  the  pole  of  projeftion,  and  at  a 
given  diftance  from  that  pole. 

Let  ADB  (fig.  46.)  be  the  primitive,  and  CI  the 
given  circle  :  draw  CL  perpendicular  to  CI,  and  make 
the  angle  CLI  equal  to  the  given  diftance  :  then  the 
ftraight  line  KP,  drawn  through  I  parallel  to  CL,  will 
be  the  required  projeftion. 

Proposition  XI.    Problem  III. 

At  a  given  point  in  a  projefted  great  circle,  to  draw 
another  great  circle  to  make  a  given  angle  with  the 
former  ;  and,  converfely,  to  meafure  the  angle  con- 
tained between  two  great  circles. 

Let  P  (fig.  47.)  be  the  given  point  in  the  given 
great  circle  PB,  and  C  the  centre  of  the  primitive  : 
through  the  points  P,  C  draw  the  ftraight  line  PCG  ; 
and  draw  the  radius  of  the  primitive  C  A  perpendicular 
thereto  ;  join  PA  ;  to  which  draw  AG  perpendicular  : 
through  G  draw  BGD  at  right  angles  to  GP,  meet- 
ing PB  in  B  ;  bifeft  the  angle  CAP  by  the  ftraight 
line  AO;  join  BO,  and  make  the  angle  BOD  equal  to 
that  given  ;  then  DP  being  joined,  the  angle  BPD 
will  be  that  required. 

If  the  moafurc  of  the  angle  BPD  be  required,  from 
the  points  B,  D  draw  the  lines  BO,  DO,  and  the  angle 
BOD  is  the  meaiure  of  BPD. 

Proposition  XII.    Problem  IV. 

To  defcribe  the  projeftion  of  a  lefs  circle  parallel  to  the 
plane  of  projeftion,  and  at  a  given  diftance  from  its 
pole. 

Let  /^DB  (fig.  46.)  be  the  primitive,  and  Cits 
centre  :  fet  the  diftance  of  the  circle  from  its  pole,  from 
B  to  H,  and  from  H  to  D  ;  and  draw  the  ftraight  line 
AED,  inter fefting  CE  perpendicular  to  BC,  in  the 
point  E  :  with  the  radius  CE  defcribe  the  circle  EFG, 
and  it  is  the  projedion  required. 

Proposition-  XIII.    Problem  V. 

To  draw  a  lefs  circle  perpendicular  to  the  plane  of  pro- 
jedion. 
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Let  C  (fig.  48.)  be  the  centre  of  projeiJlIon,  andGnomo 
TI  a  great  circle  parallel  to  the  propofed  lefs  circle  :  ^^^^^^^ 
at  C  make  the  angles  ICN,  TCO  each  equal  to  thev-p},g,^^ 
diftance  of  the  lefs  circle  from  its  parallel  great  circle 
TI  :  let  CL  be  the  radius  of  prcijedion,  and  from  the 
extremity  L  draw  LM  perpendicidar  thereto ;  make 
CV  equal  to  LM  ;  or  CF  equal  to  CM  :  then  with 
the  vertex  V  and  affymptotes  CN,  CO  defcribe  the 
hyperbola  WVKf  ;  or,  with  the  focus  F  and  CV  de-t'^SeeC 
fcribe  the  hyperbola,  and  it  will  be  the  perpendicular  ^^'-^'""^ 
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Proposition  XIV.    Problem  VI. 

To  defcribe  the  projedion  of  a  lefs  circle  incUned  to  the 
plane  of  projedion. 

Draw  the  line  of  meafures  dp  (fig.  49.)  and  at  Cy 
the  centre  of  projedion,  draw  CA  perpendicular  to 
d pf  and  equal  to  the  radius  of  projedion;  with  the 
centre  A,  and  radius  AC,  defcribe  the  circle  DCFG  ; 
and  draw  RAE  parallel  to  dp  :  then  take  the  greateft 
and  leaft  diftances  of  the  circle  from  the  pole  of  projec- 
tion, and  fet  them  from  C  to  D  and  F  refpedlvely,  for 
the  circle  DF  ;  and  from  A,  the  projeding  point,  draw 
the  ftraight  lines  AF /,  and  AD  J ;  then  df  will  be 
the  tranfverfe  axis  of  the  ellipfe  :  but  if  D  fall  beyond 
the  line  RE,  as  at  G,  then  from  G  draw  the  line 
GAD  d,  and  dfh  the  tranfverfe  axis  of  an  hyperbola  : 
and  If  the  point  D  fall  in  the  line  RE,  as  at  E,  then 
the  line  AE  will  not  meet  the  line  of  meafures,  and  th^ 
circle  wlU  be  projeded  into  a  parabola  whofe  vertex  is 
y.'  bifed  df'm.  H,  the  centre,  and  for  the  ellipfe  take 
half  the  difference  of  the  lines  A A /,  which  laid 
from  H  will  give  K  the  focus  :  for  the  hyperbola,  half 
the  fum  of  A  ^,  hf  being  laid  from  H,  wiU  give  k  its 
focus  :  then  with  the  tranfverfe  axis  d f,  and  focus  K, 
or  iy  defcribe  the  ellipfe  d  Mf,  or  hyperbola  /w, 
which  will  be  the  projedion  of  the  inclined  circle  :  for 
the  parabola,  make  EQjsqual  to  F f,  and  draw / n  per- 
pendicular to  AQ^  and  make  / k  equal  to  one  half  of 
n  Qj  then  with  the  vertex  /,  and  focus  defcribe 
the  parabola  / w,  for  the  projedion  of  the  given  circle 
FE. 

Proposition  XV.    Problem  VII. 

To  find  the  pole  of  a  given  projeded  circle. 

Let  DMF  (fig.  50.)  be.  the  given  projeded  circlej^ 
whofe  line  of  meafures  is  DF,  and  C  the  centre  of  pro- 
jcdioH  J  from  C  draw  the  radius  of  projedion  CA,  per- 
pendicular to  the  line  of  meafures,  and  A  will  be  the 
projeding  point :  join  AD,  AF,  and  bifed  the  angle 
DAF  by  the  ftraight  line  AP  ;  hence  P  is  the  pole. 
If  the  given  projedion  be  an  hyperbola,  the  angle 
/AG  (fig.  49. )>  bifeded,  will  give  its  pole  in  the  hne. 
0f  meafures  ;  and  in  a  parabola,  the  angle /  AE  bifed-^ 
cd  will  give  its  pole. 

Proposition  XVI.    Problem  VIII. 

To  meafure  any  portion  of  a  projeded  great  circle,  or 
to  lay  off  any  number  of  degrees  thereon. 

Let  EP  (fig.  51.)  be  the  great  circle,  and  IP  a 
portion  thereof  to  be  meafured  ;  draw  ICD  perpendi- 
cular to  IP ;  let  C  be  the  centre,  and  CB  %he.  radius  of 
projedion,  with  which  defcribe  the  circle  HBD  j  make 
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TA  equal  to  IB  ;  then  A  is  the  dividing  centre  of  EP5 
hence  AP  being  joined,  the  angle  lAP  is  the  meafure 
of  the  arch  IP. 

Or,  if  lAP  be  made  equal  to  any  given  angle,  then 
IP  is  the  correfpondent  arch  of  the  projeftion. 

Proposition  XVII.    Problem  IX. 

To  meafure  any  arch  of  a  projefted  lefs  circle,  or  to 
lay  off  any  number  of  degrees  on  a  given  projeaed 
lefs  circle. 

Let  F«  (fig.  52.)  be  the  given  lefs  circle,  and  P 
its  pole  :  from  the  centre  of  projeilion  C  draw  CA 
perpendicular  to  the  line  of  meafures  GH,  and  equal 
to  the  radius  of  proje6lion  ;  join  AP,  and  bifefh  the 
angle  CAP  by  the  ftraight  line  AO,  to  which  draw 
AD  perpendicular  :  defcribe  the  circle  G  /  H,  as  far  di- 
ftant  from  the  pole  of  projedioii  C  as  the  given  circle 
is  from  its  pole  P  ;  and  through  any  given  point  n,  in 
the  projefted  circle  F  «,  drav/  D  /,  then  H  /  is  the 
meafure  of  the  arch  F  «. 

Or  let  the  meafure  be  laid  from  H  to  /,  and  the  line 
D  /  joined  will  cut  off  F  n  equal  thereto. 

Proposition  XVIII.    Problem  X. 

To  defcribe  the  gnomonic  projection  of  a  fpherical 
triangle,  when  three  fides  are  given  ;  and  to  find  the 
meafures  of  either  of  its  angles. 

Let  ABC  (fig.  53.)  be  a  fpheric^  triangle  whofe 
three  fides  are  given  :  draw  the  radius  CD  (fig.  54.) 
perpendicular  to  the  diameter  of  the  primitive  EF  ;  and 
at  the  point  D  make  the  angles  CD  A,  CDG,  ADI, 
equal  refpeftively  to  the  fides  AC,  BC,  AB,  of  the 
fpherical  triangle  ABC  (fig.  53.),  the  fines  DA,  DG 
interfering  the  diameter  EF,  produced  if  neceffary  in 
the  points  A  and  G  :  make  DI  equal  to  DG  ;  then 
from  the.  centre  C,  with  the  radius  CG,  defcribe  an 
arch  ;  and  from  A,  with  the  dillance  AI,  defcribe  ano- 
ther arch,  interfering  the  former  in  B  ;  join  AB,  CB, 
and  ACB  will  be  the  projeftlon  of  the  fpherical  tri- 
angle (fig.  53.)  ;  and  the  re6liHneal  angle  ACB  is  the 
meafure  of  the  fpherical  angle  ACB  (fig-  53)- 

Proposition  XIX.    Problem  XI. 

The  three  angles  of  a  fpherical  triangle  being  given,  to 
projeft  it,  and  to  find  the  meafures  of  the  fides. 

Let  ABC  (fig.  55.)  be  the  fpherical  triangle  of 
which  the  angles  are  given  :  conftruft  another  fpherical 
triangle  EFG,  whofe  fides  are  the  fupplements  of  the 
given  angles  of  the  triangle  ABC  ;  and  with  the  fides 
of  this  fupplemental  triangle  defcribe  the  gnomonic 
projection,  &c.  as  before. 

It  may  be  obferved,  that  the  fupplemental  triangle 
EFG  has  alfo  a  fupplemental  part  EF^  ;  and  when  the 
fides  GE,  .GF,  which  are  fubftituted  in  place  of  the 
angles  A ,  B,  are  obtufe,  their  fupplements  ^  E,  ^  F 
are  to  be  ufed  in  the  gnomonic  projedlion  of  the  tri- 
angle. 

Proposition  XX.    Problem  XII. 

Given  two  fides,  and  the  included  angle  of  a  fpheri- 
cal triangle,  to  defcribe  the  gnomonic  projeftion  of 
that  triangle,  and  to  find  the  meafures  of  the  other 
paits. 


Let  the  fides  AC,  CB,  and  the  angle  ACB  (fig.  Onomonic 
53.),  be  given:  make  the  angles  CDA,  CDG  (fig.J'/l^ff'^" 
56.)  eq'ial  refpe£tively  to  the  fides  AC,  CB  (fig.  sphere. 

53.)  ;  alfo  make  the  angle  ACB  (fig.  56.)  equal  to  ^— — 

the  fpherical  angle  ACB  (fig.  53.),  and  CB  equal  to 
CG,  and  ABC  will  be  the  projeftion  of  the  fpherical 
triangle. 

To  find  the  meafure  of  the  fide  AB :  from  C  draw 
CL  perpendicular  to  AB,  and  CM  parallel  thereto, 
meeting  the  circumference  of  the  primitive  in  M ; 
make  LN  equal  to  LM  ;  join  AN,  BN,  and  the  angle  ' 
ANB  will  be  the  meafure  of  the  fide  AB. 

To  find  the  meafure  of  either  of  the  fpherical  angles, 
as  BAC  :  from  D  draw  DK  perpendicular  to  AD, 
and  make  KH  equal  to  KD  :  from  K  draw  KI  per- 
pendicular to  CK,  and  let  AB  produced  meet  KI  in  - 
I,  and  join  HI :  then  the  re6lilineal  angle  KHI  is  the 
meafure  of  the  fpherical  angle  BAC.  By  proceeding 
in  a  fimilar  manner,  the  meafure  of  the  other,  angle  will 
be  found. 

Proposition  XXI.    Problem  XIII. 

Two  angles  and  the  intermediate  fide  given,  to  de- 
fcribe the  gnomonic  projerion  of  the  triangle  ;  and 
to  find  the  meafures  of  the  remaining  parts. 

Let  the  angles  CAB,  ACB,  and  the  fide  AC  of 
the  fpherical  triangle  ABC  (fig.  53.),  be  given  :  make 
the  angle  CD  A  (fig.  56.)  equal  to  the  meafure  of  the 
given  fide  AC  (fig.  53.)  ;  and  the  angle  ACB  (fig. 
56.)  equal  to  the  angle  ACB  (fig.  53.)  ;  produce  AC 
to  H,  draw  DK  perpendicular  to  AD,  and  make  KH. 
equal  to  KD  ;  draw  KI  perpendicular  to  CK,  and  ■ 
make  the  angle  KHI  equal  to  the  fpherical  angle 
CAB  :  from  L,  the  interfeftion  of  KI,  HI,  to  A  draw 
lA,  and  let  it  interfeft  CB  in  B,  and  ACB  will  be  the 
gnomonic  projedtion  of  the  fpherical  triangle  ACB 
(fig,  53).  Ihe  unknown  parts  of  this  triangle  may- 
be meafured  by  lall  problem. 

Proposition  XXII.    Problem  XIV. 

Two  fides  of  a  fpherical  triangle,  and  an  angle  oppo-  ■ 
fite  to  one  of  them  given,  to  defcribe  the  projedtion  - 
of  the  triangle  ;  and  to  find  the  meafure  of  the  re- 
maining parts. 

Let  the  fides  AC,  CB,  and  the  angle  BAC  of  the 
fpherical  triangle  ABC  (fig.  53.)  be  given  :  make  the 
angles  CD  A,  CDG  (fig.  56  )  equal  refpeftively  to- 
the  meafures  of  the  given  fides  AC,  BC  :  draw  DK 
perpendicular  to  AD,  make  KH  equal  to  DK,  and 
the  angle  KHI  equal  to  the  given  fpherical  angle 
BAC  :  draw  the  perpendicular  KI,  meeting  HI  in 
I  ;  join  A I  ;  and  from  the  centre  C,  with  the  diftance 
CG,  defcribe  the  arch  GB,  meeting  AI  in  B,  join 
CB,  and  ABC  will  be  the  re6tilineal  projedlion  of  the 
fphencal  triangle  ABC  (fig.  53.)  and  the  meafures 
of  the  unknown  parts  of  the  triangle  may  be  found  as  ■> 
before. 

Proposition  XXIII.    Problem  XV. 

Given  two  angles,  and  a  fide  oppofite  to  one  of  them, 
to  defcribe  the  gnomonic  projection  of  the  triangle, 
and  to  find  the  meafures  of  the  other  parts. 

Let  the  angles  A,  B,  and  the  fide  BC  of  the  tri- 
^  angle 
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angle  ABC  (fig.  <r5.),  be  glvet>:  let  the  fupplemental 
triangle  EFE  be  formed,  in  which  the  angles  E,  F,  G, 
are  the  fupplements  of  the  fides  BC,  CA,  AB  refpeaive- 
ly,  and  the  fides  EF,  FG,  GE,  the  fupplements  of  the 
angles  C,  A,  B.  Now,  at  the  centre  C  (fig.  c6.) 
i^cccxxnu  ^^y.^  ^i^g  ^^gi^^  ^-^  ^^  ^j^j.  ^^^^^j      the  meafures 

of  the  fides  GE,  GF  refpeaively,  being  the  fupple- 
ments of  the  angles  B  and  A  ;  and  let  the  lines  DA, 
DK  interfea  the  diameter  of  the  primitive  EF,  in  the 
points  A  and  K  :  draw  DG  perpendicular  to  AD, 
make  GH  equal  to  DG,  and  at  the  point  H  make  the 
angle  GHI  equal  to  the  angle  E,  or  to  its  fupplement ; 
and  let  EI,  perpendicular  to  CH,  meet  HI  in  I,  and 
join  AI  :  then  from  the  centre  C,  with  the  diftance 
CG,  defcribe  an  arch  interfeaing  A  I.  in  B  ;  join  CB, 
and  ABC  will  be  the  gnomonic  projeaion  of  the  gi- 
ven triangle  ABC  (fig.  55.):  the  fi'ipplement  of  the 
angle  ACB  (fig.  56.)  is  the  meafure  of  the  fide  AB, 
(^'g-  55-)  ^  the  meafures  of  the  other  parts  are  found 
as  before. 

It  has  already  been  obferved,  that  this  method  of 
projeaion  has,  for  the  moft  part,  been  applied  to  dial- 
ling  only.  However,  from  the  preceding  propofitions, 
it  appears  that  all  the  common  problems  of  the  fphere 
may  be  more  eafily  refolvcd  by  this  than  by  either  of 
the  preceding  methods  of  projeaion  ;  and  the  facility 
with  ^hich  thefe  problems  are  refolved  by  this  method 
has  given  it  the  preference  in  dialling.  It  may  not 
perhaps  _  be  amifs,  in  this  place,  to  give  a  brief  illuftra- 
tion  of  it  in  this  particular  branch  of  fciencc. 

In  an  horizontal  dial,  the  centre  of  projeaion  Z 
(%•  57-)  reprefents  the  zenith  of  the  place  for  which 
the  dial  is  to  be  conllruaed  ;  ZA  the  perpendicular 
height  of  the  fl:yle  :  the  angle  ZP A,  equal  to  the  given 
latitude,  determ.ines  the  diftance  ZP  of  the  zenith  from 
the  pole  ;  and  AP  the  edge  of  the  ftyle,  which  by  its 
fhadow  gives  the  hour  :  the  angle  ZAP,  equal  alio  to 
the  latitude,  gives  the  difl:ance  of  the  equator  EQJrom 
the  zenith  :  let  E  a  be  equal  to  E A,  and  a  will  be  the 
dividing  point  of  the  equator.  Hence  if  the  angles 
E  ^  I,  E  II,  &c.  E  a  XI,  E  a  X,  &c.  be  made  equal 
to  >5°»  3°°J  the  equator  will  be  divided  into  hours; 
and  lines  drawn  from  P  to  thefe  points  0^  divifion  will 
be  hour  lines. 

If  the  dial  is  either  vertical,  or  inclined  to  the  hori- 
zon, then  the  point  Z  will  be  the  zenith  of  that  place 
whofe  horizon  is  parallel  to  the  plane  of  the  dial :  ZE 
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will  be  the  latitude  of  that  place  ;  and  the  hours  on  the  Gnom, 
former  dial  will  now  be  changed  Into  others,  by  a  quan-  ^'rojt'^ 
tity  equal  to  the  difference  of  longitude  between  the  gi-  f}^^ 
ven  place  and  that  for  which  the  dial  is  to  be  conftrua-  11 
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ed  Thus  if  it  is  noon  when  the  fhadow  of  the  ftyle 
falls  on  the  line  P  X,  then  the  difference  of  meridians  is 
the  angle  E  ^  X,  or  30°.  Hence,  when  a  dial  is  to 
be  conftruaed  upon  a  given  plane,  either  perpendicular 
or  inclined  to  the  hori?.on,  the  declination  and  inclina- 
tion of  that  plane  muft  be  previoufly  found. 

In  an  erea  dired  fouth  dial,  its  zenith  Z  is  the 
fouth  point  of  the  horizon,  ZP  is  the  dillance  of  thi* 
point  from  the  pole,  and  ZE  its  diftance  from  the  equa- 
tor. If  the  did  is  direaed  to  the  north,  Z  repreients 
the  north  point  of  the  horizon  ;  PZ  the  diftance  of  Z 
fr^m  the  pole  under  the  horizon  ;  and  ZE  the  elevation 
of  the  equator  above  the  horizon. 

If  the  dial  is  an  ere£t  eaft  or  weft  did,  the  zenith  Z 
is  the  eaft  or  weft  points  of  the  horizon  accordingly, 
and  the  pole  P  is  at  an  infinite  diftance,  for  the  angle? 
ZAP  is  a  right  angle ;  and  therefore  the  line  AP  will 
not  meet  the  meridian  PZ.  The  hue  Z A  produced 
is  the  equator,  and  is  divided  into  hours  by  Hnes  per- 
pendicular to  it. 

If  the  plane  of  the  dial  is  parallel  to  the  equator,  its 
zenith  Z  coincides  with  one  of  the  polee  of  the  equa- 
tor P  ;  and  hence  the  hour  hnes  of  this  dial  are  formed 
by  drawing  lines  from  the  point  Z,  containing  angle« 
equal  to  1^°. 

In  the  preceding  methods  of  projeaion  of  the  fphere, 
equal  portions  of  a  great  circle  on  the  fphere  are  re- 
prefented  by  unequal  portions  in  the  plane  of  projec- 
tion, and  this  inequality  increafes  wii:h  the  diftance  from 
the  centre  of  projeaion.    Hence,  in  projeaions  of  the 
earth,  thofe  places  towards  the  circumference  of  the 
projection  are  very  much  diftorted.    In  order  to  avoid 
this  inconveniency,  M.  de  la  Hire  *  propofed,  that  the  *  " 
eye  fiiould  be  placed  in  the  axis  produced  at  the  di-'^  '2s7' 
ftance  of  the  fine  of  45^  beyond  the  pole  :  In  this  cafe  .70" 
arches  of  the  fphere  and  their  projections  are  very  near- Sec  alfo 
ly  proportional  to  each  other.    Hence  in  a  map  of  the ^''^''^''^  ^' 
earth  agreeable  to  this  conftruaion,  the  axis,  inftead  q'l^''"^''^'' 
being  divided  into  a  line  of  femitangents,  is  divided^'  ^"^°* 
equally,  in  like  manner  as  the  circumference.  The 
map  of  the  world,  Plate  CCXIV.  is  conllruaed  agree- 
able to  this  method  of  projeaion. 
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PROJECTION,  in  perfpeaive,  denotes  the  ap- 
pearance, or  reprefentation  of  an  objea  on  the  perfpec- 
tive  plane. 

The  projeaion,  e.  gr.  of  a  point,  as  B  (Fig.  i. 
Plate  CCCLXXXIII.)  is  a  points,  through  which  the 
optic  ray  BE  paffes  from  the  objeaive  point  through  the 
plane  to  the  eye  ;  or  it  is  the  point  wherein  the  plane 
cuts  the  optic  ray. 

And  hence  is  eafily  conceived  what  is  meant  by  the 
projeaion  of  a  fine,  a  plane,  or  a  foHd. 

Projection  in  Alchemy^  the  cafting  of  a  certain  ima- 
ginaiy  powder,  called  powder  of  projeaion,  into  a  cru- 
cible, or  other  veffcl,  full  of  fame  prepared  metal,  or 
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other  matter ;  which  is  to  be  hereby  prefently  tranf-  P^ojeflio 
muted  into  gold.  Projeclui 

Powder  of  Projrction^  or  of  the  philofophers  ftone,  ^ 
is  a  powder  fuppofed  to  have  the  virtue  of  changing 
any  quantity  of  an  imperfea  metal,  as  copper  or  lead, 
into  a  more  perfea  one,  as  filver  or  gold,  by  the  adl 
mixture  of  a  little  quantity  thereof. 

The  mark  to  which  alchemifts  direa  all  their  en- 
deavours, is  to  find  the  powder  of  projeaion  ;  which 
every  one  of  them  has  been  within  an  ace  of  a  hundred 
times.    See  Philosopher's  Stone. 

PROJECTURE,  in  architeaure,  the  outjetting 
and  prominency,  or  enibolTing,  which  the  moulding* 
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apfus  and  other  members  have  beyond  the  naked  wall,  co- 
"  .     lumn,  &c. 

PROLAPSUS,  In  furger)^  a  prolapfion  or  falling 
out  of  any  part  of  the  body  from  its  natural  ficuation  : 
thus  we  fay,  prolapfus  Inte/Iini,  *'  a  prolapfion  of  the  in- 
teftine,"  &c.    See  Surgery. 

PROLATE,  in  geometry,  an  epithet  applied  to  a 
fpheroid  produced  by  the  revolution  of  a  femi-ellipfis 
about  its  larger  diameter.    See  Spheroid. 

PROLEGOMENA,  in  philology,  certain  prepa- 
ratory obfervations  or  difcourfes  prefixed  to  a  book, 
&c.  containing  fomething  neceffary  for  the  reader  to  be 
apprifed  of,  to  enable  him  the  better  to  underiland  the 
book,  or  to  enter  deeper  into  the  fcience,  &c. 

PROLEPSIS,  a  figure  in  rhetoric,  by  which  we 
anticipate  or  prevent  what  might  be  objedled  by  the  ad- 
verfary.    See  Oratory,  n^  80. 

PROLEPTIC,  an  epithet  applied  to  a  periodical 
difeafe  which  anticipates,  or  whofe  paroxyfm  returns 
fooner  and  fooner  every  time  ;  as  is  frequently  the  cafe 
in  agues. 

PROLTFER  FLOs;  {pro/es,  "  an  offspring  and 
ferOi  "  to  bear) ;"  a  prolific  flower,  or  a  flower  which  from 
its  own  fubftance  produces  another  ;  a  fmgular  degree 
of  luxuriance,  to  which  full  flowers  are  chiefly  incident. 
See  Botany,  p.  428. 

PROLIFIC,  fomething  that  has  the  qualities  ne- 
ceffary for  generating. 

The  prolific  powers  of  fome  individuals  among  man- 
kind arc  very  extraordinary.  — Inftances  have  .been  found 
where  children,  to  the  number  of  fix,  fcven,  eight,  nine, 
and  fometimes  fixteen,  have  been  brought  forth  after 
one  pregnancy.  The  wife  of  Emmanuel  Gago,  a  la- 
bower  near  Valladolid,  was  dehvered,  the  14th  of  June 
1779,  of  five  girls,  the  two  firfl:  of  whom  were  bap- 
tized :  the  other  three  were  born  in  an  hour  after ;  two 
of  them  were  baptized;  but  the  laft,  when  it  came  into 
the  worldjhad  every  appearance  of  death.  The  celebrated 
Tarfin  was  brought  to  bed  in  the  feventh  month  of  her 
pregnancy,  at  Argenteuil  near  Paris,  17th  July  1779, 
of  three  boys,  each  14  inches  and  a  half  long,  and  of 
a  girl  1 3  inches  :  they  were  all  four  baptized,  but  did 
not  live  24  hours. 

The  public  papers  for  the  month  of  June  1779 
made  mention  of  one  Maria  Ruiz,  of  the  diftrift  of 
Lucena  in  Andalufia,  who  was  fucceffively  delivered  of 
1 6  boys,  without  any  girls ;  and  feven  of  them  were 
ilill  alive  on  the  1 7th  of  Auguft  thereafter.  The  fol- 
lowing, though  a  recent  fa<Sl,  is  almoft  incredible  :  In 
the  year  1755,  a  Mufcovite  peafant,  named  'James 
Kyrloff^  and  his  wife,  were  prefented  to  the  Emprefs 
of  Ruflia.  This  peafant  had  been  twice  married,  and 
was  then  70  years  of  age.  His  firfl;  wife  was  brought 
to  bed  2\  times  ;  namely,  four  times  of  four  children 
each  time ;  feven  times  of  three,  and  ten  times  of  two  ; 
making  in  all  57  children,  who  were  then  alive.  His 
fecond  wife,  who  accompanied  him,  had  already  been 
delivered  feven  times,  once  of  three  children,  and  fix 
times  of  twins,  which  made  15  children  for  her  fhare. 
Thus  the  Mufcovite  patriarch  had  already  had  72  chil- 
dren by  two  marriages.  We  are  affured  that  the  ful- 
tan  Muftapha  III.  had  iffue  by  his  concubines  580 
male  children.  What  number  of  female  children  he 
had,  and  whether  there  were  twins  of  both  fexcs,  we 
are  not  informed.,  Thefe  fadls  fuppofe  |;reat  fecundity  ; 


and  whatever  credit  is  given  to  them,  we  muft  Confidcr  Prolixity 
as  entirely  fabulous  what  is  reported  concerning  a  pj.j^j^jifg 
countcfs  of  Holland  who  was  delivered  of  365  chil-  '  1 

dren,  of  a  very  fmall  fize. 

PROLIXITY,  in  difcourfe,  the  fault  of  entering 
into  too  minute  a  detail,  or  being  too  long,  precife, 
and  circumllantial,  even  to  a  degree  of  tedioufnefs. 

PROLOCUTOR  of  the  convocation,  the  fpeaker 
or  chairman  of  that  affembly.    See  Convocation. 

PROLOGUE,  in  dramatic  poetry,  a  difcourfe  ad- 
dreffed  to  the  audience  before  the  drama  or  play  begins. 
The  original  intention  was  to  adveilife  the  audience  of 
the  fubjefl  of  the  piece,  and  to  prepare  them  to  enter 
more  eafily  into  the  aftion,  and  fometimes  to  make  an 
apology  for  the  poet. 

PROMETHEUS,  the  fon  of  Japetus,  fuppofed  to 
have  been  the  firll  difcoverer  of  the  art  of  ftriking  fire 
by  flint  and  fl:eel ;  which  gave  rife  to  the  fable  of  his 
fl;ealing  fire  from  heaven  :  A  renowned  warrior  ;  Taut 
whofe  hiftory  is  involved  in  fable.  He  flouriflied  about 
1687  B.  C.  The  poetical  account  is,  that  he  formed  a 
man  of  clay  of  fuch  exquifite  workmanflu'p,  that  Pal- 
las, charmed  with  his  ingenuity,  offered  him  whatever 
in  heaven  could  contribute  to  finlfh  his  defign  ;  and  for 
tliis  purpofe  took  him  up  with  her  to  the  celefl.ial  man- 
fions,  where  he  fl;ole  fome  fire  from  the  chariot  of  the 
fun,  which  be  ufed  to  animate  his  image.  At  this 
theft  Jupiter  was  fo  enraged,  that  he  ordered  Vulcan- 
to  chain  him  down  on  Mount  Caucafus,  and  fent  aa 
eagle  or  vulture  to  prey  on  his  liver;  which  every  night 
was  renewed,  in  proportion  to  the  quantity  eatea  up 
in  the  day-time,  until  at  laft  he  was  delivered  by  Hei-- 
cules,  who  killed  the  vulture. 

Prometheus,  in  ancient  agronomy,  waithe  name 
of  a  conftellation  of  the^  northern  hemifphere,  now  called 
Hercuksi  En^onajiru    See  Astronomy,  nf'  406.  r 

PROMISE,  in  ordinary  cafes,  is  a  declaration  ofPiomife 
fome  intention  to  be  put  in  execution ;  but  in  morals  is  >iefined. 
a  folemn  affeveration  by  which  one  pledges  his  veracity 
that  he  fhall  perform,,  or  caufe  to  be  performed,  the 
thing  which  he  mentions. 

As  fuch  a  declaration  excites  expeftations  in  the 
minds  of  thofe  to  whom  it  is  made  ;  and  as  to  frufl^rate 
thefe  expeftations  might  roufe  indignation,  and  be  fol- 
lowed by  confequences  injurious  to  the  perfon,  the  cha-  a 
racier,  or  intereft,  of  him  who  made  it- — it  becomes  a  How  it 
matter  of  prudence  in  the  promifer  to  keep  his  word.^*^"^?'^* 
And  farther,  as  a  certain  degree  of  confidence  is  found  ^  ^ 
neceffary  to  the  very  exiftence  of  civil  fociety,  and  a$ 
others  may  have  ailed  on  the  faith  of  his  promlfe,  it  is 
now  not  a  matter  of  prudence  only  to  keep  his  word- 
it  is  a  duty  which  he  owes  to  all  who  have  fpent  their 
time,  their  money,  or  their  labour,  in  confequence  of 
thofe  expedlations  which  he  has  warranted  them  to  en- 
tertain. 

It,  then,  being  confonant  to  found  reafon,  neceffary 
to  the  exifl:ence  of  civil  fociety,  and  in  general  the  inte- 
reft of  both  the  promifer  and  promifee,  that  the  words 
of  the  premife  fliould  be  fulfilled,  it  has  become  a  ma- 
xim in  morals  that  a  man  is  obHged  to  perfonn  his  pro- 
mlfe. 3 

In  many  inftances,  the  great  difficulty  concerning  a  Interjireta*- 
promife  is,  how  to  explain  it;  for  although  the  grounds ''^"^l^* 
of  its  obligation  be  thofe  expeftations  which  It  hasfo'^jg^j^g^ 
raifed,  a  queftion  will  occur,  Is  the  pi omifer  bound  to  difficult, 
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•Protnlfe.  aufwcr  fully  all  the  expeftations  to  whlcK  the  different 
conftruftions  of  his  words  may  have  given  birth  ?  Should 
1,  for  inftance,^defire  a  man  to  run  with  a  letter  to  fuch 
a  place,  and  engage  to  fatisfy  him  upon  his  return^;  and 
if  on  his  return  I  gave  him  double  of  the  ufual  hire 
in  like  cafes  ;  but  if  he  be  not  fatisfied  with  lefs  than 
the  triple  of  fuch  a  fum,  am  I  obliged  to  grant  his  de- 
mands ?  This  will  lead  us  to  confider  the  rules  by 
which  a  promife  ftould  be  interpreted. 

If  a  promife  were  always  to  be  deemed  obligatory 
in  the  fenfe  in  which  the  promifee  receives  it,  a  man 
would  not  know  what  he  had  promifed;  the  promifee, 
or  promifee  from  a  difference  of  views,  aflbciations,  and  interefts,* 
ought  to  bcixiigltt  conceive  a  fenfe  of  which  the  promifcr  had  ne- 
taken.  dreamed  ;  might  fuppofe  engagements  which  were 

never  intended,  which  could  not  be  forefeen,  and,  al- 
though forefeen,  could  not  be  performed.  For  thefe 
reafons  it  is  natural  to  think  that  the  fenfe  of  the  pro- 
mifer  fhould  rather  direft  the  interpretation.  He 
knows  precifely  what  it  |is  he  has  undertaken,  and  is 
unqueftionably  the  befl  judge  of  what  meaning  he  af- 
fixed to  his  words.  His  explanation  fhould  therefore 
be  admitted,  if  information  alone  could  give  him  a  title 
to  decide  in  the  affair. 

But  fdmething  more  than  mere  information,  or  a 
knowledge  of  the  caufe,  is  expefted  from  a  judge,  as 
integrity  is  equally  effential  to  his  charafter.  Doubts 
may  arife  when  the  words  will  admit  of  various  mean- 
ings, whether  the  promifer  will  be  fo  candid  as  impar- 
tially to  own  the  precife  meaning  which  he  had  aftually 
annexed  to  his  expreflions  :  At  any  rate,  if  he  wiflied  to 
deceive,  he  might  purpofely  ufe  an  ambiguous  phrafeo- 
logy,  and  perfoi-m  the  promife  in  a  fenfe  of  his  own 
without  fatisfying  the  reafonable  hopes  of  the  promifee. 

When  the  daughter  of  Tarpeius  bargained  with  Ta- 
tius  to  betray  the  citadel  for  what  he  and  his  Sabines 
wore  on  their  left  hands,  meaning  their  rings  and  their 
golden  bracelets,  Tatius  probably  performed  his  pro- 
mife in  the  way  which  he  intended,  when  he  caufed 
her  to  be  buried  Under  their  fhields,  which  they  carried 
alfo  on  their  left  hands.    But  who  will  fay  that  here  was 
not  treachery  and  a  diflionourable  abufe  of  that  confi- 
^        dence  which  had  been  repofed  in  him  ? 
In  doubtful     It  muft  tlierefore  be  obvious,  that  the  import  ©f  a 
.cafes  the    pvomife,  where  its  meaning  is  difputed,  is  not  to  be  de- 
tionTf  neT-  te™i"c^      the  fenfe  of  the  promifer  nor  by  the  expec- 
ther  is  to    ations  of  the  promifee  ;  and  if  it  was  faid  that  the  obH- 
iJbe  trufled.  gation  of  a  promife  arofe  from  thofe  expeftations  which 
had  been  raifed  by  it,  the  affertion  now  muft  be  limited 
to  thofe  expectations  which  were  intentionally  raifed  by 
the  promifer,  or  thofe  which  to  his  knowledge  the  pro- 
mifee was  induced  to  entertain  in  confequence  of  that 
declaration  which  had  been  made  to  him.   Should  there 
ftiU  be  a  doubt  about  what  expectations  were  intentional- 
ly raifed,  and  what  fhould  have  been  reafonably  entertain- 
ed, recourfe  mult  be  had  to  the  judgment  of  thofe  who 
are  allowed  to  be  perfons  of  candour,  and  who  are  ac- 
quainted with  the  characters  of  the  men,  and  with  thofe 
g       circumftances  in  which  the  promife  was  made. 
Cafeswhere     The  following  are  fomc  of  the  cafes  in  which  a  pro- 
a  promife   mife  is  not  binding.    As  the  obhgation  to  perform  the 
is  Hot  bind-  pj-oitilfe  arifes  from  thofe  expectations  which  are  inten- 
tionally  raifed  by  the  promifer  ;  it  is  plain  that  no  pro- 
mife can  be  binding  before  acceptance,  before  the  pro- 
mife has  been  communicated  to  the  promifee,  and  be- 


fore he  has  entertained  hopes  of  its  performance.   The  P  roit 
cafe  is  fimllar  where  a  promife  Is  releafed,  that  is,  where 
the  performance  is  difpenfed  with  by  the  promifee,  and 
where  he  entertains  no  expectations  on  account  of  any 
thing  that  the  promifer  has  faid  to  him.     Should  a  '^'^j^^^ 
third  perfon  entertain  hopes  on  account  of  the  promife,  [^e^''^^ 
he  is  to  cheriih  thefe  hopes  at  his  own  hazard,  having  fee, 
no  encouragement  fi-om  the  promifer  to  do  fo  :  yet  if 
this  perfon  has  been  warranted  to  hope  by  the  pj-omifee, 
the  promifee  has  renounced  his  privilege  of  releafmg  the 
promife,  and  along  with  the  promifer  becomes  bound 
for  its  performance.  g 

A  promife  is  not  binding  where  the  performance  Is^^'^''^^"' 
unlawful ;  and  the  performance  is  unlawfid  where  It  is  i^^^'^^f 
contrary  to  former  promifes,  or  to  any  moral  and  reh-  \^^^{a\ 
glous  precept,  which  from  the  beginning  to  the  end  of 
time  is  of  perpetual  and  unalterable  obligation.  Thus 
no  man  is  bound  by  his  promife  to  give  to  me  what 
he  has  already  promifed  to  another  ;  and  no  man  is 
bound  by  his  promife  to  blafpheme  God,  to  commit 
murder,  or  to  criminate  the  innocent.    Such  promifes 
are  unlawfully  made,  and  capnot  be  otherwife  than  un- 
lawfully perfoi-med.  ^ 

Some  have  even  carried  their  fcruples  fo  far  as  to  A  caft 
doubt,  whether  any  promife,  unlawfully  made,  can  be 
lawfully  performed.  Should  a  man,  during  the  lifetime  ^^f^^ 
of  his  wife,  happen  to  promife  marriage  to  another,  fuch 
a  man  (they  fay)  by  the  Chriftlan  religion  has  already 
committed  adultery  in  his  heart ;  and  fhould  he  afterwards 
become  a  widower,  he  Is  not  bound,  and  he  even  ought 
not,  to  fulfil  his  engagements,  as  this  would  be  putting 
his  criminal  Intention  Into  execution.  This  fpecies  of 
reafoning,  we  mult  confefs,  is  to  us  unintelligible.  ~- As 
the  wife  Is  dead,  what  now  fhould  prevent  the  man  from 
marrying  the  objeCt  of  his  affeCtions?  Why,  fay  the  ca- 
fuifts,  he  already  is  under  a  promife  to  marry  her,  and  his 
promife  was  made  at  a  time  when  It  fhould  not  have 
been  made.  It  Is  true,  the  performance,  confidered  by 
itfelf,  is  oppofed  by  no  law  human  or  divine  ;  but  then 
it  originated  in  what  was  wrong ;  and  however  much 
the  Supreme  Being  and  the  bulk  of  the  creation  may 
be  out  of  the  fecret,  we  have  difcovered  by  the  inge- 
nious logic  of  cafuillry,  that  evil  can  never  fpring  out 
of  good,  nor  good  out  of  evil;  but  that  the  means  and 
the  end,  the  motive  and  the  aCtlon  are  always  of  "the 
fame  complexion  In  morals. 

When  a  promife  Is  made,  the  particular  circumftances Erront 
in  which  it  is  to  be  deemed  obligatory  arc  fometimes  1"^°"^'^ 
mejitioned.    "  I  promife  (for  inftancc)  to  lend  my  i 
friend  200  pounds  within  three  days,  provided  a  cer- 
tain creditor  which  I  name  do  not  make  a  demand  on 
me  before  that  time.    In  other  cafes  no  circumftancc  ; 
is  forefeen  by  the  promifer  to  prevent  the  fulfilling  of  \ 
his  engagement  ;  and  hence  we  h^ve  erroneous  pro- 
mifes, which  proceed  on  the  fuppofition  that  things  are       '  \ 
true,  poffible,  and  lawful,  which  are  not  fo.    An  er- 
roneous promife,  v/Wch  proceeds  on  the  falfe  reprefcn- 
tatlon  of  tlie  promifee,  is  not  binding. 

A  London  gentleman  lately  purchafed  an  eftatc  in 
the  fouth  of  England  at  a  public  fale,  believing  the 
defcription  which  he  faw  In  the  newfpapers,  and  tvhich  : 
likewlfe  was  given  by  the  auctioneer,  to  be  true  ;  but 
finding  afterwards  that  the  eftate  nowife  correfponded 
to  the  defcription,  the  law  freed  him  from  his  engage- 
ment, becaufe  the  feller  had  evidently  been  guilty  of 
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bmlfe.  a  breacli  of  promife  in  not  fatisfyi'ng  thofe  expefta- 
"^^""^  tions  which  he  had  intentionally  and  even  ftudioully  ex- 
I J      cited  in  the  bdyers. 

romife      An  erroneous  promife,  whofe  performance  is  impof- 
bindiiigfible,  16  not  binding.     Before  the  conclufion  of  the 
late  war  a  planter  of  Tobago  promifed  to  fend  to  his 
18  im-  f"end  in  England  I2  hogflicads  of  fngar  from  the  next 
ible,     year's  produce  of  hia  eftate  ;  but  before  that  time  To- 
bago fell  into  the  hands  of  the  French,  and  the  Weft 
Indian  found  it  impoflible  to  anfwer  the  expectations 
of  his  friend  in  England. 

An  erroneous  promife,  whofe  performance  is  unlaw- 
k  uti  aw  ful,  or,  to  fpeak  more  precifely,  whofe  performance  is 
contrary  to  a  prior  promife,  or  to  any  moral  or  reli- 
gious obligation.  Is  not  binding.  A  father  believing 
the  accounts  from  abroad  of  his  fon's  death,  foon  af- 
ter, bequeathes  his  fortune  to  his  nephew ;  but  the 
fon,  the  report  of  whofe  death  had  been  falfe,  returns 
home,  and  the  father  is  releafed  from  the  promife  to 
his  nephew,  becaufe  it  was  contrary  to  a  prior  promife, 
which  he  had  tacitly  come  under  to  his  fon.  This  prior 
promife  was  implied  in  the  whole  of  the  father's  con- 
du£k,  and  was  expreffed  in  figns  as  emphatic  and  as 
unequivocal  as  thofe  of  language.  It  had  all  the  ef- 
fe£t  too  of  the  moft  folemn  promife  on  the  fon,  who, 
to  his  father's  knowledge,  was  induced  in  confequence 
of  this  promife  to  entertain  the  moll  fanguine  hopes 
of  fucceeding  to  his  father,  if  he  furvived.  The  world 
iikewife  could  bear  teftlmony  that  thefe  expectations 
were  not  ralhly  cherifhed.  He  was  brought  into  exif- 
tence  by  means  of  his  father,  who  was  thereby  under- 
ftood  to  love  him  afFeftionately  ;  he  was  ufhered  in- 
to fociety  as  the  reprefentative  of  his  family,  and  was 
therefore  fuppofed  to  be  the  heir  of  its  wealth.  Religion 
itfelf  fupported  his  pretenfions,  pronouncing  the  father 
worfe  than  an  infidel  who  neglefts  to  fliow  that  atten- 
tion to  his  children  which  the  world  naturally  expecfts 
from  a  parent. — That  the  father's  promife  was  not  re- 
leafed  from  the  mere  circumftance  that  the  miflake  was 
known  to  his  nephew  the  promifec,  will  appear  plain 
from  the  following  circumftance.  Suppofe  the  father 
a  landed  proprietor,  that  the  leafe  of  one  of  his  farms 
has  expired,  and  that  he  has  long  been  expelling 
to  let  it  at  Li»  200  ;  fuppofe  that  this  fum  is  refufed, 
and  that  he  agrees  with  the  prefent  tenant  to  giant  a 
new  leafe  at  L.  150 — the  obligation  here  to  perform 
his  promife  is  not  diifolved  by  an  aft-er  offer  of  L.  200, 
though  the  tenant  knew  that  L.  200  had  been  expect- 
ed, and  that  only  from  defpairing  of  that  fum  his 
landlord  had  granted  the  new  leafe  at  L.  150:  the  pro- 
mife is  binding,  becaufe  the  performance  is  every  way 
lawful,  contrary  to  no  prior  engagement,  and  oppofcd 
to  no  principle  in  morals.  The  law  of  the  land,  were 
the  proprietor  reluctant,  would  enforce  the  obligation, 
and  exact  obedience  in  the  tone  of  authority  ;  becaufe 
breaches  of  faith,  were  they  permitted  in  fuch  cafes, 
would  deftroy  aU  confidence,  and  annihilate  the  bonds 
of  focial  union  ; 
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it)  no 


Men  H^e  and  profper  but  in  mutual  truft  j 

A  confidence  of  one  another's  truth.  Oroonoko. 


The  great  dlfGculty  which  many  have  to  encounter 
• '^'-^  in  determining  when  erroneous  promifes  ought  or  ought 
e  oV*'  kept,  ariTes  from  their  proceeding  on  a  prin- 

ralidity  crple  of  whofe  confequences  they  do  not  feem  to  be  al- 
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ways  aware.  There  is  feldom,  they  perceive,  a  virtu-  PromiTe. 
ous  aftion  that  is  not  attended  with  fome  happy  effects; 
and  it  will,  perhaps,  be  generally  allowed,  that  the  com- 
parative merit  of  limilar  virtues  may  fafely  be  eftimated 
by  their  utility  :  But  to  make  utility,  as  fome  do,  the 
criterion  of  virtue,  and  pronounce  an  aftion  vicious  or 
virtuous  merely  on  account  of  thofe  confequences  which 
they  fee  may  fl«w  from  it,  is  a  dangerous  maxim.  Evil 
has  often  fprung  out  of  good,  and  good  out  of  evil ;  and 
good  and  evil  have  frequently  fprung  from  the  fame  ac- 
tion.   In  Mandeville's  Htve, 
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This  prin- 
ciple would 
give  a  fanc- 
tion  to  vice 
and  fal£:. 
hood. 


That  root  of  evil  Avarice, 
That  damn'd  ill-natur'd  baneful  vice, 
"Was  flave  to  Prodigality, 
That  noble  fin  ;  whilft  Luxury 
Employ'd  a  million  of  the  poor. 
And  odioiLs  Pride  a  million  more. 
Envy  itfelf  and  Vanity 
Were  minifters  of  Induftry  : 
That  darhng  folly,  Flcklenefs, 
In  diet,  furniture,  and  drefs, 
That  ftrange  ridiculous  vice,  was  made 
The  very  wheel  that  turn'd  the  trade. 

The  defcription  here  is  not  altogether  falfe ;  and  thefe 
indeed  may  be  fome  of  the  cenfequences  that  flovy 
from  avarice,  luxury,  pride,  vanity,  and  envy  :  but  thefe 
are  not  all. — To  fee  at  once  all  the  confequences  that 
fpring  from  an  aftion,  the  good  and  the  bad,  the  par- 
ticular and  general,  the  immediate  and  remote,  would 
require  fometimes  the  forefight  of  Omnifcience,  and  at 
all  times  a  knowledge  fuperior  to  what  is  human.  Ri 
the  Fable  of  the  Bees,  the  author's  objeCl  was  to  (how 
that  private  vices  are  public  benefits  ;  and  he  therefore 
was  naturally  led  by  his  argument  to  confidcr  only  fuch 
confequences  of  vice  as  favoured  his  hypothefis.  He 
wanted  candour.  And  that  artifice  whiclrruns  through 
his  Fable  happens  to  remind  us,  that  while  the  remote 
and  the  general  effefts  of  an  aftion  may  not  be  fcen, 
the  particular  and  immediate,  which  fall  within  our  no- 
tice, are  apt  to  be  viewed  through  the  medium  of  paf- 
fion,  intereft,  or  opinion.  For  thefe  reafons,  it  ap- 
pears furprifing  how  any  perfon  fliould  ever  imagine 
that  the  obligation  to  perform  a  promife  fliould  depend 
entirely  upon  the  ideas  which  the  promlfer  apprehended 
of  its  utility. 

The  beft  refutation  of  fuch  an  opinion  are  the  lingu- 
lar conclufions  to  which  It  leads. 

A  late  writer  on  political  juftlce,  who  appears  toTheconfb- 
have  embraced  It,  gets  into  reafoning  not  very  common,  qucnces 
In  a  part  of  his  fyftem  he  looks  oh  morals  as  an  article  ^9^, 
of  trade  :  virtue  and  vice,  in  his  Chapter  of  Promifes ^  ''^^d^culous'*' 
but  antiquated  terms  for  profit  and  lofs  ;  and  right  and  and  abfurd» 
v/rong  are  ufed  to  exprefs  what  is  beneficial  and  what 
is  hurtful,  in  his  appreheniion,  t®  himfelf  and  the  com- 
munity.— With  refpeCt  to  veracity,  thofe  *'  rational 
and  intelligent  beings,"  by  whom  he  wiihes  the  affairs 
of  the  world  to  be  carried  on,  may,  while  they  a6l  as 
rational  and  intelligent,  break  or  perform  their  promifes 
at  pleafure.  He  thinks  it  "  effential  to  various  circum- 
ftances  of  human  intercourfe,  that  we  fliould  be  known 
to  beftow  a  fteady  attention  upon  the  quantities  of  con- 
venience or  inconvenience,  of  good  or  evil,  that  might 
arife  to  others  from  our  condudl."    After  this  atten- 
tion, the  difappointment  of  the  promifee  is  not  to  be 
4  E  minded. 
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minded,  though  the  cxpeftatioris  excited  by  thcfe  "  ra- 
tional and  intelligent  beings"  nnay  have  "  altered  the  na- 
ture of  his  fituation,  and  engaged  him  in  undertakings 
from  which  he  would  otherwife  have  abftained."  What 
the  promifcr  takes  to  be  the  general  utility  and  the  fit- 
nefs  of  things  is  to  be  his  guide.  And  a  breach  of 
promife  will  be  attended  with  the  following  advantages : 
*f  The  promifee,  and  all  other  men,  will  be  taught  to 
depend  more  upon  their  own  exertions,  and  lefs  upon 
the  affiftance  of  others,  which  caprice  may  refufe  or 
jufticc  with-hold.  He  and  all  others  will  be  taught  to 
acquire  fuch  merit,  and  to  engage  in  fuch  purfuks,  as 
fliall  oblige  any  honeft  man  to  come  to  their  fuccour  if 
they  fhould  fland  in  need  of  affiftance."  This  breach 
of  promife,  with  a  view  to  the  general  utility,  will,  fo 
far  from  being  criminal,  form  a  part  of  that  refolute 
execution  of  juftice  which  would  in  a  thoufand  ways 
mcreafe  the  independence,  the  energies,  and  the  virtue 
of  manlfind*." 

Such  are  the  views  which  determined  this  author  to 
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But  ity  fw«ar  idly,  and  in  vain, 
Without  felf-intereft  and  gain  j  " 
For  breaking"  of  an  o&th  and  lying 
Is  but  a  kmd  of  felf-denying, 
A  faint-like  virtue  ;  and  from  hence 
Some  have  broke  oaths  by  Providence  ; 
Some,  to  the  glory  of  the  Lord, 
Perjur'd  thcmfelves  and  broke  their  word  :-— — « 
For  faints  may  do  the  fame  thing  by 
The  fpirit,  in  fincerity. 
Which  other  men  are  tempted  to. 
And  at  the  devil's  inftaace  do. 

HuDiBRAS,  Cant,  ir. 

Here  are  new  views  of  utility  ;  which,  were  they  to 
be  confidered  as  of  any  weight,  would  increafe  the  dif- 
ficulty of  determining  when  an  erroneous  promife  ought 
to  be  kq^t. 

But  fhould  views  of  utility  be  laid  afide,  and  fhould 
it  be  made  an  invariable  rule  that  truth  is  on  no  account 
to  be  violated,  that  deceit  is  never  to  be  praftifed,  and 
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't''7'i^-^''confider  "  the  validity  of  promifes"  as  inconfiftent  ^^^^  ^^^.^j  obligations  are  not  to  be  difTolved  for  the  Views 
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with  juftice,"  and  as  "  foreign  to  general  good."  From 
one,  however,  who  relies  with  fo  much  confidence  on 
the  promifer,  it  would  be  certainly  defirable  to  know, 
whether  the  perfon,  who  violates  his  faith  for  the  pub- 
lic utility,  is  always  to  be  candid.  Where  breach  of 
faith  promotes  his  own  intereft,  ought  he  alone  to  de- 
cide on  the  validity  of  his  promife  ?  or  where  promifes 
are  broken  for  the  general  good,  is  he  to  be  guided  by 
right  to  in-  his  own  vifionary  fchemes  of  utihty  ?  Is  he  to  a£l  as 
trude  his    truftee  for  the  public  without  any  delegated  power  ? 

and  fhall  the  community  fubmit  to  his  declfions  without 
fo  much  as  putting  the  queftion.  Who  hath  made  thee 
a  ruler  overs  us  ?  When  a  writer  thus  deviates  fo  far 
from  the  path  of  reafon,  it  is  natural  to  afk,  what  was 
the  ignis  fatuus  that  mifled  him  ?  In  the  prefent  cafe  it 
is  pretty  obvious.  Being  fomething  of  opinion  with 
*  See  Note,  the  celebrated  Turgot*,  that  romances  are  the  only 
I),  iii.  ch,  6.  books  in  which  moral  principles  are  treated  in  an  im- 
partial manner,  this  gentleman,  in  his  Chapter  of 
Promifes^  feems  to  have  borrowed  a  part  of  his  morality 
from  the  doggerels  of  Butler;  and  having  adopted, 
though  from  different  motives,  the  poHtical  principles 
of  Sir  Hudibras's  fquire,  that  obedience  to  civil  go- 
vernment is  not  due  becaufe  it  is  piomifed,  he  has  come 
to  exaftly  the  fame  conclufion  with  refpeft  to  the  ob- 
ligation of  keeping  one's  word.  But  Ralph  has  rea- 
foned  with  more  ingenuity ;  and  has  fhown  not  only 
that  the  pubhc  good,  but  the  glory  of  the  Lord,  may 
be  fometimes  promoted  by  a  breach  of  fahh. 


•  The  faints 
»re  God- 
V'in's  ra- 
ti, nal  and 
intelligent 
beings. 


The  faints,  *  whom  oaths  and  vows  oblige, 

Know  little  of  their  privilege  ; 

Farther,  I  mean,  than  carrying  on 

Some  felf-advantage  of  their  own  : 

For  if  the  dev'l,  to  ferve  his  turn, 

Can  tell  truth,  why  the  faints  fhould  fcorn. 

When  it  ferves  theirs,  to  fwear  and  lie, 

I  think  there's  little  reafon  why  : 

Elfe  h'  has  a  greater  pow'r  than  they, 

Which  'twere  impiety  to  fay  : 

W  are  not  commanded  to  forbear. 

Indefinitely,  at  all  to  iwear  ; 


profpeft  of  any  phyfical  advantage ;  thofe  doubtSy^c^|-g 
which  arife  concerning  the  validity  of  erroneous  pro-  tuora] 
mifes  will  foon  difappear.  Difagreeable  perhaps  and 
ridiculous  confequences  may  fometimes  arife  to  a  few 
individuals  from  an  honeft  and  confcientious  adherence 
to  their  promife  ;  but  will  any  affert  that  the  general 
good,  that  burden  of  the  Jong ^  will  ever  be  endangered  by 
too  much  veracity  ? 

So  numerous  inconveniences  arife  daily  from  the  re- 
gular operation  of  thofe  great  phyfical  laws,  which  are 
under  the  immediate  dire£tion  of  Providence,  that  thofe 
philofophers  who  have  adopted  the  principle  of  utility, 
and  are  much  fui-prifed  to  fee  the  univerfe  fo  aukwardly 
planned  for  the  eafe  and  comfort  of  them  and  their  fpe- 
cies,  have  been  under  the  neceffity  of  imputing  many 
events  in  nature  to  the  malignity  of  fome  evil  indepen- 
dfnt  being  ;  or  of  allowing  that  things  have  degenera- 
ted fince  they  firft  came  from  the  hands  of  the  Crea- 
tor,  and  that  they  muft  now  be  exceedingly  altered 
from  what  they  had  been  when  He  chofe  to  pronounce 
them  all  very  good.  Thus,  abfurdity  or  impiety  mufi 
always  be  the  confequence  of  judging  of  the  vice  and 
virtue  of  an  aAion  by  its  utility,  and  of  eftimating  its 
utility  by  our  limited  views  and  erroneous  conceptions. 

As  for  extorted  promifes,  it  is  curious  to  obferve 
how  this  queftion  fhould  always  be  ftarted,  whether  or 
not  they  ought  to  be  kept  ?  and  another  queftion 
fhould  feldom  be  thought  of,  whether  or  not  they  ought 
to  be  made  ?  Fortitude  was  one  of  the  cardinal  "vii"tiieSjg,^^^^j^ 
among  the  ancients  ;  and  is  deemed  of  fuch  importance  pfQn^jj 
in  the  Chriftian  fyftem,  that  the  fearful  are  claffed  with 
the  unbelievers,  and  are  thought  unworthy  of  the  fa- 
vour of  Deity,  as  being  incapable  of  fupporting  thofe 
trials  to  which  heaven  expofes  the  faithful  as  the  trueft 
teft  of  Chriftian  virtue. — If  a  perfon  fhould  want  the  vvheth 
neceffary  fortitude  to  be  virtuous,  it  will  be  a  poor  ex-  r>indin] 
cufe  for  his  bafenefs,  that  he  has  added  deceit  to  his"°^* 
cowardice  :  and  furely  it  is  not  the  bufinefs  of  morality, 
when  it  has  found  him  guilty  of  one  crime,  to  grant 
him  a  difpenfation  for  committing  two.  The  laws  of 
jurifprudence,  it  will  readily  be  allowed,  cannot  favour 
the  claims  of  the  promifee  ;  becaufe  they  ought  never 
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tomiC(t.  to  lend  tJicIr  fujiport  to  opprefficrti  and  violence.  But 
their  acquittal,  fbould  he  violate  his  faith,  will  by  no 
means  vindicate  the  character  of  the  promifer.  Their  ac- 
quitting a  woman  from  the  charge  of  adultery,  goes  a 
fiiort  way  in  reftoring  the  fair  reputation  of  her  innccence. 

Let  jurifprudence  decide  as  it  will,  the  man  of  honour 
and  the  generous  patriot  can  never  be  brought  to  re- 
fpe£l  the  perfon  who,  llruck  with  a  panic,  could  betray 
either  himfelf  or  his  friends.  The  magnanimous  fpirits 
who  could  die  for  the  truth  will  view  with 'contempt 
his  pitiful  deceit.  Thofe  unfortunate  men  who  may 
fuffer  from  that  very  diftruft  which  the  breach  of  his 
faith  has  begotten,  will  always  deteft.  him  as  a  traitor 
and  enemy  and  heaven  itfelf  cannot  be  fuppofed  to 
reward  that  foldier  who  deferts  hfer  caufe,  and  relin- 
quiflies  the  poll  which  Ihe  has  afligncd  him,  at  the  light 
©f  danger. 

If  we  once  begin  to  accommodate  morality  to  the 
tllfpofitions  and  humours  of  mankind,  it  is  hard  to  fay 
where  this  fpecies  of  complaifance  will  end.  The  de- 
grees of  timidity  are  fo  various,  and  fome  tempers  by 
nature  fo  yielding,  that  repeated  importunity  or  an  ear- 
neft  requeft  will  extort  a  promife. 

A  young  lady  was  frequently  prefled  by  her  dying 
b^°.rto^  hufband  to  grant  him  a  promife  that  fhe  would  not 
co>mn.  naany  after  his  death.    For  fome  time  flie  was  able  to 
,tfiJ  t  th'  refill  with  becoming  Ipirit  his  abfurd  requcll ;  but  upon 
jjjg  declaring  oftener  than  once  that  he  could  not  other- 
mankiiid  '^  '^^  die  in  peace,  (he  complied  and  promifed.  Too 
young,  however,  for  this  effort  of  continence,  fhe  after- 
wards ilftened  to  the  addreffes  of  a  fecond  lover,  and 
found  her  heart  infenfibly  engaged  before  (he  adverted 
to  the  impropriety  of  a  new  attachment.    But  propo- 
fals  of  marriage  could  fcarcely  fail  to  remind  her  of  her 
promife  and  awaken  her  fcruples.    Thefe  flie  foon  com- 
municated to  her  lover,  with  her  firm  refolution  to  re- 
main a  widow,  if  the  contrary  meafure,  which  flie  great- 
ly preferred,  and  on  vi-^hich  her  earthly  happinefs  de- 
pended, were  not  approved  by  fome  fpiritual  counfellor. 

Upon  this  declaration  it  was  agreed  to  take  the  advice 
of  their  own  minifter,  who  was  an  eminent  diffenting 
clergyman  in  the  diocefe  of  Oxford  :  but  this  gentle- 
man, unwilling  to  decide  in  a  matter  of  fuch  import- 
ance, propofed  to  refer  it  to  Dr  Seeker,  who  was  then 
bifhop  of  that  fee.  This  prelate  too  declined  to  give 
any  judgment  in  tiie  cale  ;  but,  as  was  his  way,  muf- 
tered  up  a  number  of  arguments  on  each  fide  of  the 
queftion,  and  committed  them  to  a  letter,  which  a 
learned  gentleman  of  our  acquaintance  had  fome  time 
ago  an  opportunity  of  feeing  in  manufcript. 

If  the  fentiments  to  which  the  bifhop  was  inclined 
could  have  been  inferred  from  his  ftatement  of  arguments, 
he  feemed  to  think  that  the  promife  was  binding.  In 
our  opinion,  he  ought  to  have  given  a  pofitive  decifion. 
Itwasno  matter  whether  thepromife  was  extorted  or  not: 
\he  promife  was  made  ;  and  the  queftion  was  now,  whe- 
ther or  not  was  the  performance  lawful  ?  That  it  was 
lawful  appears  evident.  The  lady  was  under  a  moral 
©bligation  to  remain  a  widow ;  and  no  moral  obh'ga- 
tion,  fo  fax  as  we  know,  required  her  to  marry. 

To  be  fruitful  and  multiply,  indeed,  is  declared  in 
■Scripture,  and  is  found,  to  the  woful  experience  of  many, 
■to  be  ohe  of  the  general  laws  of  our  nature.    But  of 
all  thofe  laws  intended  by  nature  to  regulate  the  con- 
of  inferiopintelligenceft,  the  moral, which  were  meant 


to  be  checks  and  correftors  of  thofe  abufes  to  whicTi  Pfomlfs, 
the  phyficai  are  apt  to  be  carried,  are  certainly  the  mofl  y 
facred  and  obligatory.  To  procreate  his  fpecies,  a  man  ai 
is  not  then  to  be  guilty  of  adultery,  nor  of  fornication,  Moral  laws 
nor  to  liften  to  the  lewd  calls  of  incontinency.  St  Paul's ^If^r'  T 
obiervation,  that  it  is  better  to  marry  than  burn,  can-  point  of 
not  be  allowed  in  this  inftance  to  have  much  weight,  obligation. 
He  has  not  defined  what  degree  of  amorous  inflamma- 
tion conftitutes  burning,  nor  in  what  cafes  this  burning 
would  be  a  fufiicient  warrant  for  marrying.    In  the 
prefent  inftance  he  does  not  even  confider  marriage  as 
a  duty  ;   he  compares  it  with  burning,  and  thinks 
it  only  the  leaft  of  the  two  evils.    Not  that  mar- 
riage is  evil  of  itfelf ;  for  he  that  marrieth  doth  wdl : 
but  there  are  circumftances  in  which  it  would  be  incon- 
venient to  marry,  and  in  which  he  that  marrieth  not  is 
faid  to  do  better.    But  if  thofe  inconveniences  be  rea- 
fons  fufficient  to  deter  from  marrying,  is  that  perfon  to 
be  held  excufable  who,  in  order  to  gratify  an  animal 
paffion,  fomewhat  refined,  fhould  violate  an  oath,  and 
trample  on  a  facred  moral  obligation  ? 

The  young  lady  might  indeed  declare  that  her  earth- 
ly happinefs  was  at  an  end  if  fhe  were  not  permitted  to 
marry  again :  but  what  circumftance  prevented  her 
from  marrj'ing  ?  It  was  not  the  opinion  of  her  own 
pallor,  nor  the  bifhop  of  Oxford :  the  truth  is,  it  w^s 
certain  fcruples  of  her  own,  which  being  unable  of  her- 
felf  to  overcome,  fhe  had  pioufiy  folicited  the  affiftance 
of  others.  It  is  certainly  a  misfortune  that  a  devotion- 
al and  amorous  turn  Ihould  always  be  fo  clofely  con- 
ne£led  in  the  females.  Both,  however,  cannot  always 
be  indulged.  Who  will  fay,  that  the  motive  is  rational 
which  inclines  one  to  cherifli  a  pafiion  which  confcience 
difapproves  ?  The  virtue  of  continency  might  indeed 
have  borne  hard  on  this  lady's  conftitution,  and  in  her 
way  to  immortal  happinefs  might  have  formed  a  gate  i'o 
ftrait  and  narrow  as  it  might  be  difficult  for  her  to  pafs 
through :  but  after  all,  her  cafe  was  not  harder  than  that 
of  nuns,  who  take  the  vows  of  perpetual  chaltity,  and 
endure  fufferings  of  a  fimilar  nature,  and  in  fome  m- 
ftances  even  perhaps  greater  than  hers  ;  yet  doing  it 
cheerfully,  from  the  fuppofition  that  the  Omnifcient  is 
well  acquainted  with  the  nature  of  the  great  facrifice 
which  they  make,  and  that  after  death  he  will  ftudy  to 
requite  them,  and  beftow  on  them  fomcthing  like  an 
equivalent,  which  in  their  opinion  can  fcarcely  be  leis 
than  a  happinefs  in  heaven  as  ample  as  their  wifhes  and 
as  lulling  as  their  fouls, 

Eveiy  promife,  therefore,  which  is  not  releafed,  nor 
fraudently  obtained  by  the  promifee,  is  to  be  held  bind- 
ing if  the  performance  be  lawful  and  poifible. 

The  Chriftian  cannot,  and  a  man  of  honour  will^  pj-Qj^j-fg 
fcarcely  venture  to  rejedl  this  maxim,  that  a  good  man  of  a  limilap 
ought  not  to  change  though  he  fwear  to  his  hurt.  Yet^^tu  e  wilb 
a  fimple  promife  and  apromiffory  oath  are  not  very  dif-^"  oata. 
ferent  in  point  of  obligation.    Moll  people  know,  and, 
where  any  moral  duty  is  concerned,  they  ought  parti- 
cularly to  reflefl,  that  this  world  is  governed  by  an  Al- 
mighty Being,  who  knows  all  things,  who  lives  always, 
and  who  is  jull  to  reward  and  to  punifh.    1  he  perfon 
who  makes  a  piomiffory  oath  does  it  avowedly  under 
an  immediate  fenfe  of  thefe  truths ;  the  perfon  who 
makes  a  fimple  promife,  though  he  certainly  ought,  yet 
may  not  refleft  on  thefe  at  the  time.    'I  he  former, 
when  he  violates  his  oath,  exhibits,  only  to  outward 
4  E  2  appearaocf. 
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appearance,  a  greater  contempt  of  the  Divine  power, 
knowledge,  and  juftice,  than  he  who  violates  a  fimple 
Uro^.lL;,  proraife  under  an  impreffion  of  the  fame  truths.  To 
tion.      Him  who  knows  the  fecrets  or  the  heart,  the  breach  or 
*— — y-~-  the  promife  muft  appear  as  criminal  as  the  breach  of 
the  oath.    See  Assumpsit  and  Oath. 

PROMONTORY,  in  geography,  a  high  point  of 
land  or  rock  projefting  out  into  the  fea ;  the  extremity 
of  which  towards  the  fea  is  called  a  cafe  or  headlatid. 
See  Plate  CCXII. 

PROMPTER,  in  the  drama,  an  officer  polled  be- 
hind the  fcenes,  whofe  bufmefs  it  is  to  watch  attentive- 
ly the  a£lors  fpeaking  on  the  ilage,  in  order  to  fuggeil 
and  put  them  forward  when  at  a  ftand,  to  correi^l  them 
when  amifs,  &c.  in  their  parts. 

PROMULGATED,  or  Promulged,  fomething 
publifhed  or  proclaimed,  and  generally  applied  to  a 
law,  to  denote  the  pubHlliing  or  procUiming  it  to  the 
people. 

PRONAOS,  in  the  ancient  architefture,  a  porch  to 
a  church,  palace,  or  other  fpacious  building.  See  the 
article  Porch. 

PRONATION,  among  anatomifts.  The  radius  of 
the  arm  has  two  kinds  of  motions,  the  one  called  pro- 
nation,  the  other  fupinat'wn.  Pronation  is  that  where- 
by the  palm  of  the  hand  is  turned  downwards ;  and  fu- 
pination,  the  oppofite  motion  thereto,  is  that  whereby 
the  back  of  the  hand  is  turned  downwards.  The  pe- 
culiar mufcles  whereby  pronation  is  performed,  are  call- 
ed pronatoresy  as  thofe  by  which  iupination  is  performed 
are  termed  fupinatores.  See  Anatomy,  Table  of  the 
Mufclesy  and  Plates. 

PRONG-HOiE,  in  hufbandiy,  a  term  ufed  to  exprefs 
an  inftrument  ufed  to  hoe  or  break  the  ground  near 
and  among  the  roots  of  plants. 

The  ordinary  contrivance  of  the  hoe  is  very  defec- 
tive, it  being  only  made  for  fcraping  on  the  furface  ; 
but  the  great  ufe  of  hoeing  being  to  break  and  open 
the  ground,  befide  the  killing  of  the  weeds,  which  the 
ancients^  and  many  among  us,  have  thought  the  only 
life  of  the  hoe,  this  duU  and  blunt  inftrument  is  by  no 
means  calculated  for  the  purpofes  it  is  to  ferve.  The 
prong-hoe  confifts  of  two  hooked  points  of  fix  or  feven 
inches  long,,  and  when  ftruck  into  the  ground  w^ill  ib'r 
and  remove  it  the  fame  depth  as  the  plough  does,  and 
thus  anfwer  both  the  ends  of  cutting  up  the  weeds  and 
opening  the  land.  It  is  ufeful  even  in  the  horfe-hoeiag 
hufbandry,  becaufe  the  hoe-plough  can  only  come  with- 
in three  or  four  inches  of  the  rows  of  the  corn,  turnips, 
and  the  like  \  whereas  this  inftrument  may  be  ufed  after- 
wards, and  with  it  tire  land  may  be  raifed  and  ftirred 
even  to  the  very  ftalk  of  the  plant.  See  Agriculture 
and  HoE. 

PRONOUN,  Pronomen,  in  grammar,  a  declinable 
part  of  fpeech,  which  being  put  inftead  of  a  noun, 
points  out  fome  perfon  or  thing.  See  Grammar. 

PRONUNCIATION,  i?  grammar,  the  manner  of 
articulating  or  founding  the  words  of  a  language. 

Pronunciation  makes  tire  moft  difficult  part  of  writ- 
ten grammar ;  in  regard  that.a  book  expreffing  itfclf 
to  the  eyes,  in  a  matter  "that  wholly  concerns  the  ears, 
feems  next  akin  to  that  of  teaching  the  blind  to  diftin- 
guiftr  colours  :  hence  it  is  that  there  is  no  part  fo  de- 
fective in  grammar  as  that  of  pronunciation,  as  the 
writer  h^s  frequently  no  teria  whereby  to  give  the  read' 


er  aa  idea  of  the  found  he  would  exprefs ;  for  want  of  Prr^m 
a  proper  teniii  therefore,  he  fubftitutes  a  vicious  and 
precarious  one.  To  give  a  juft  idea  of  the  pronuncia- 
tion of  a  language,  it  feems  neceflary  to  fix  as  nearly  as 
poffible  all  the  feveral  founds  employed  in  the  pronun- 
ciation of  that  language.  Cicero  tells  us,  that  the 
pronunciation  underwent  feveral  changes  among  the 
Romans :  and  indeed  it  is  more  precarioKS  in  the  li- 
ving languages,  being,  as  Du  Bos  tells  us,  fubfervient 
to  fafhion  in  thefe.  The  French  language  is  clogged 
with  a  difficulty  in  pronunciation  from  which  moft 
others  are  free ;  and  it  confifts  in  this,  that  molt  of 
their  words  have  two  different  pronunciations,  the  one 
in  common  profe,  the  ether  in  verfe. 

As  to  the  pronunciation  of  the  Engliffi  language, 
the  ingenious  Mr  Martin,  in  his  SpeUing-Book  of  Arts 
and  Sciences,  lays  down  the  following  rules:  i.  The 
final  ( e)  lengthens  the  found  of  the  foregoing  vowel ; 
as  in  can,  cane  ;  rob,  robe  ;  tun,  tune.  Sec.  2.  The  final 
f  ej,  in  words  ending  in  re,  is  founded  before  the  r  like 
u;  as  majfacre,  majfa-cur ;  lucre,  lu-cur,  &c.  3.  The 
Latin  diphthongs  ce,  are  founded  like  e ;  as  JEtna, 
Etna  -,  (economy,  economy,  &c. :  but  at  the  end  of  the 
words  oe  founds  like  0  ;  as  in  toe,  foe,  &c.  4.  Alfo  the 
Englifh  improper  diphthongs,  ea,  eo,  eu^  ue,  found  only 
the  e  and  u  ;  as  tea  or  te  ;  feoffee  or  fejee  ;  due  or  du  ; 
true  or  tru,  &c.  though  fometimes  eo  and  ea  ar  e  pro- 
nounced like  ee,  as  in  peoplt,fear,  near,  8cc.  5.  Some- 
times the  diphthong  fie  J  is  pi-onounced  like  e  in  cieling^ 
like  ee  in  field,  and,  at  the  end  of  words,  always  like  y, 
as  in  lie,  &c. ;  and  ei  is  pronounced  either  like  e  or  ai,  as 
in  deceit,  reign.  Sec.  6,  The  triphthong  eau  is  pronoun- 
ced like  0,  in  beau  and  jet  d'eau  ;  and  ieu  founds  like  it. 
in  lieu,  adieu,  &c.  7.  The  found  of  c  is  hard  before  the 
vowels  a,  0,  u,  as  in  call,  cold,  cup,  &c. ;  alfo  fometimes 
before  h,  as  in  chart,  cold,  &c.  ;  and  before  /  and  r,  aa 
in  clear,  creep,  &c.  It  is  otherwife  generally  foft,  as  in 
city,  cell,  cyder,  child,  &c.  8.  In  French  words  ch  ia 
founded  like  fJ?,  as  in  chagreen,  machine;  and  fometimes 
Hke  yz/,  as  in  choir.  9.  The  found  of^  is  hard  before 
a,  0,  u,  l,  r,  as  in  gall,  go,  gum,  glean,  grope;  alfo  before 
ui,  as  in  guilt,  guild,  &c.  ;  and  before  h,  as  in  ghojl ; 
fometimes  before  /,  as  in  gibbous,  gibber ijh..  It  is  alfo 
generally  hard  before  e,  as  in  gel,  geld,  6cc.;  but  foft  in 
many  words  derived  from  the  Greek  and  Latin,  as  in. 
geometry,  genealogy,  genus.  Sec.  Two  gg  ar'e  always  hardy 
as  in  dagger.  Sec.  I'he  found  of  g,  when  foft,  is  like 
that  ofy.  10.  In  any  part  of  a  word,  ph  founds  like/, 
as  in  philofophyy  Sec.  1 1 .  The  found  of  qu,  at  the  end 
of  French  words,  is  like  h,  as  in  rifque,  Sic.  1 2.  The 
fyllables  ti  and  c/,  if  followed  by  a  vowel,  found  like 7? 
orjhi;  d&  'mJiSion,  logician.  Sec.  1 3.  When  occufa 
before  /V  the  firft  is  hard  and  the  latter  is  foft ;  as  in 
Jlaccid,  Sec.  14.  The  letter  /  is  not  pronounced  at  the 
beginning  of  fyUables  before /and  t  ;  as  in  p/alm^  ptar- 
mics.  Sec.  As  to  other  peculiarities  regarding  the  pro- 
nunciation of  fingle  letters,  many  of  them  have  been  ta- 
ken notice  of  at  the  begimring  of  each,  in  the  courfe  of 
thrswork. 

But  it  is  not  enough  to  know  the  juft  pronunciation 
of  frngle  letters,  but  alfo  of  words  :  in  order  to  which, 
the  accenting  of  words  ought  to  be  well  underftood  ; 
fince  nothing  is  more  harfh  and  difagreeable  to  the  ear, 
than  to  hear  a  perfon  fpeak  or  read  with  wrong  ac- 
cents,   Aud  indeed  iu  Englifti  the  iiune  word  is  often 

both 
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both  a  noun'and  a  verb,  dlllingulfhcd  ©nly  by  the  ac- 
cent, which  is  on  the  firft  fyllable  of  the^  noun,  and  on 
the  laft  of  the  verb  ;  as  ferment  and  ferment ;  record  and 
reconU  Sec  We  are  to  obferve  aho,  that  in  order  to  a 
jiaft  expreffion  of  words,  fome  require  only  a  fingle  ac- 
cent on  the  fyllable,  as  in  tormeniy  &c.  ;  but  in  others 
it  (hould  be  marked  double,  as  in  animal,  becaufe  it  is 
pronounced  as  if  the  letter  was  wrote  double,  viz.  an- 
ntmal. 

Mr  Sheridan's  Diftionary  will  be  found  extremely 
ufeful  as  a  direftory  in  acquiring  the  pronunciation  of 
the  Englifh  lansruage  ;  but' care  muft  be  taken  to  avoid 
his  prov^incial  brogue,  which  has  certainly  mifled  him  in 
feveral  inftances.  Mr  Walker's  Pronouncing  Diftionary, 
lately  publiihed,  wiU  likewife  deferve  the  itudent's  at- 
tention. It  is  a  work  of  great  labour  and  merit,  and 
is  highly  ufeful.  It  has  indeed  fome  fauhs  and  maccu- 
racies,  but  it  is  notwithftandiug,  in  all  probability,  the 
beft  of  the  kind. 

Pronunciation  is  alfo  iifed  for  the  fifth  and  lalt 
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wood  in  the  middle,  of  about  5  or  6  inches  thick;  to 
raife  the  muzzle  a  little  ;  and  then  the  piece  is  fired  ~ 
againft  a  lolid  butt  of  earth. 

Tools  ufed  In  the  Proof  of  Cannon  are  as  follow  : 
Searcher,  an  iron  focket  with  branches,  from  4  to  8 
in  number,  bending  outwards  a  little,  with  fmall  points 
at  their  ends  :  to  this  focket  is  fixed  a  wooden  handle, 
from  8  to  1 2  feet  long,  and  1 1  inch  in  diameter.  This 
fearcher  is  introduced  into  the  gun  after  each  firing, 
and  turned  gently  round  to  difcover  the  cavities  with- 
in :  if  any  are  found,  they  are  marked  on  the  outiide 
with  chalk  ;  and  then  the 

Searcher  luith  one  point  is  introduced  :  about  whidh 
point  a  mixture  of  wax  and  tallow  is  put,  to  take  the 
impreflion  of  the  holes  j  and  if  any  are  found  of  one- 
fourth  of  an  inch  deep,  or  of  any  confiderable  length, 
the  gun  is  rejcdled  as  unferviceable  to  the  government. 

Re/iever,  is  an  iron  ring  fixed  to  a  handle,  by  means 
of  a  focket,  fo  as  to  be  at  right  angles;  it  ferves  to  dif- 
engage  the  firft  fearcher,  when  any  of  its  points  are  re- 
tained in  a  hole,  and  cannot  othemife  be  got  out.- 


part  of  rhetoric,  which  confifts  in  varying  and  regula-  - .  ^  ,        ,  r     a  'u 

tin^  the  voice  agreeably  to  the  matter  and  words,  fo  When  guns  are  rejeded  by  the  proof-mafters,  they  or- 
as  moft  efteaually  to  perfuade  and  touch  the  hearers,    der  them  to  be  marked  X  thus,  which  the  contraftors 


See  Oratory,  Part  IV 

PROOF,  in  law  and  logic,  is  that  degree  of  evidence 
ivhich  carries  conviftion  to  the  mind.  It  differs  from 
demon ftratlon,  which  is  applicable  only  to  thofe  truths 
c>f  which  the  contrary  is  inconceivable.  It  differs  like- 
wife  l)  om  probability,  which  produces  for  the  moll  part 
nothing  more  than  opinion,  while  proof  produces  belief. 
See  Probability. 

The  proof  of  crimes  was  anciently  effefted  among 
our  anceftors  divers  ways;  viz.  by  duel  or  combat,  fire, 
water,  &c.    See  Duel  and  Ordeal 


generally  alter  IV P  thus ;  and  after  fueh  alteration., 
difpofe  of  them  to  foreign  powers  for  Woolwich  proof. 

The  moft  curious  inftrument  for  finding. the  princi- 
pal defefts  in  pieces  of  artillery,  was  lately  invented  by 
lieutenant-general  Defaguliers,  of  the  royal  regiment 
of  artillery.  This  inftrument,  grounded  on  the  trueft 
mechanical  principles,  is  no  fooner  introduced  into  the 
hollow  cylinder  of  the  gun,  than  it  difcovers  its  defedts, 
and  more  particularly  that  of  the  piece  not  being  truly 
bored  ;  which  is  a  very  important  one,  and  to  which 
inofl  of  the  difafters  happening  to  pieces  of  artillery 


Proof  of  ArlUkry  and  Small  Arms,  is  a  trial  whether    are  in  a  great  meafure  to  be  imputed  ;  for,  when  a  gun 
•  .1  .  -.     -f   q„„  f,„- i-v.-it    is  not  truly  bored,  the  mofl  expert  artillerift  will  not  be 


they  ftand  the  quantity  of  powder  allotted  for  that 
purpofe.  The  rule  of  the  board  of  ordnance  is,  tl»at 
all  guns,  under  24-pounders,  be  loaded  with  powder  as 
much  as  their  {hot  weighs ;  that  is,  a  brafs  24-pounder 
with  21  lb.  a  brafs  32-pounder  with  26  lb.  12  oz.  and 


able  to  make  a  good  fbot. 

Proof  of  Mortars  and  Howitzers,  is  made  to  afcer- 
tain  their  being,  well  caft,  and  of  ftrength  to  refill  the 
effort  of  their  charge.    For  this  purpofe  the  mortar  or 


a  42.pounder  with  31  lb.  8  oz.  ;  the  iron  24-pounder  howitzer  is  placed  upon  the  ground,  with  fome  part  of 
with  18  lb.  the  32-pouiidtT  with  2i  lb.  8  oz.  and  the    their  trunnions  or  breech  funk  below  the  furface,  and 


42-pounder  with  251b. 

The  brafs  light  field-pieces  are  proved  with  powder 
that  weighs  half  as  much  as  their  fhot,  except  the  24- 
pounder,  which  is  loaded  with  i  o  lb  only. 

Government  allows  1 1  bullets  of  lead  in  the  pound 


refting  on  wooden  billets,  at  an  elevation  of  about  70- 
degrees.. 

The  mirror  is  generally  the  only  inftrument  to  dif- 
cover  the  defe£ls  in  mortars  and  howitzers.  In  order 
to  ufe  it,  the  fun  muft  (liine;  the  breech  muft  be  placed- 


for  the  proof  of  muHcets,  and  14.5,  or  29  in  two    towards  the  fun,  and  the  glafs  over-againft  the  mouth 


When  guns  ot  a  new  meuu,  or  oi  uj^utti  <^>jui>.i^i'.     a.  wv.*»  ^^^.^..^.^       W        •  i.  c 

tlon  arc  proved;  then,  belides  the  common  proof,  they  with  a  quantity  of  powder  equal  to  4  the  weight  of 
are  fired  200  or  300  rimes,  as  quick  as  they  can  be,    the  fliot,  and  fiied  75  rounds  as  faft  as  in  real  iervice  • 


loaded  with  the  common  charge  given  in  aftual  fervice 
Our  hght  6-pounders  were  fired  300  times  in  3  hours 
27  minutes,  loaded  with  i  lb.  4  oz.  without  receiving 
any  damage. 

Proof  of  Poiudcr,  is  in  order  to  try  its  goodnefs  and 
ftrength.    See  Gunpowder. 

P^ooF  of  Cannon,  is  made  to  afcertain  their  being 
well  caft,  their  having  no  cavities  in  their  metal,  and, 
in  a  word,  their  being  fit  to  reiiil  the  effort  of  their 
charge  of  powder.  In  making  this  proof,  the  piece  is 
laid  °upon  the  ground,  fupportcd  only  by  a  piece  of 


that  is,.  2  or  3  munds  in  a  minute.  Their  Hght  field- 
train,  from  a  12-pounder  upwards,  are  proved  with  a 
quantity  of  powder  =  i-3d  of  the  weight  of  the  ftiot, 
and  fired  150  rounds,  at  3  or  4  rounds  in  a  minute. 
From  a  1.2-pounder  downwards,. are  proved'with  a  quan- 
tity of  powder  =  i-5th  of  the  fhot's  weight,  and  fired 
300  .rounds,  at  5  or  6  rounds  each  minute,  properiy 
fpunged  and  loaded.  Their  mortars  are  proved  with 
the  chambers  full  of  powder,  and  the  fliells  loaded.  Three 
rounds  are  fired  as  quick  as  poifible. 

3d,  The  Dutcli  prove  all  their  artillery  by  firing*. 

eacb" 
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tion. 


nth.  piecfi  5  times  j  the  two  fifft  rounds  wit^i  a  quan 
tity  of  powder  =  z-jds  of  the  weight  of  the  fhot ;  and 
■  the  three  laft  rounds  with  a  quaniity  of  powder     4  the 

weight  of  the  fliot. 

3d,  The  French  the  fame  as  the  Dutch. 
Proof,  in  brandy  and  other  fplrituous  liquors,  is  a 
little  white  lather  which  appears  on  the  top  of  the  li- 
quor when  poured  into  a  glafs.    This  lather,  as  it  dimi- 
nifoes,  forms  itfelf  into  a  circle  called  by  the  French  the 
chapelety  and  by  the  Englifh  the  bead  or  hiM/e. 
ITichcls's        Proofs  of  Prints,  were  anciently  a  few  knpreflioHS 
L.'fe  rf  Ho-  taken  off  in  the  courfe  of  an  engraver's  procefs.  He 
garth.        proved  a  plate  in  different  llates^  that  he  might  afcer- 
tain  how  far  his  labours  had  been  fuccefsfal,  and  when 
they  were  complete.    The  excellence  of  fuch  early  im- 
preffions,  worked  with  care,  and  under  the  artift's  eye, 
©ccafioning  them  to  be  greedily  fought  after,  and  libe- 
rally paid  for,  it  has  been  cuftomary  among  our  modern 
printfcUers  to  take  off  a  number  of  them,  amounting, 
perhaps  to  hundreds,  from  every  plate  of  ccifiderable 
-value  ;  and  yet  their  want  of  rarenefs  has  by  no  means 
abated  their  price.    On  reto\iching  a  plate,  it  has  been 
alfo  ufual,  among  the  fame  confcientious  fraternity,  t» 
cover  the  infcription,  which  was  immediately  added  af- 
ter the  fii-ft  proofs  were  obtained,  with  flips  of  paper, 
that  a  number  of  fecondary  proofs  might  alfo  be  crea- 
ted. 

Proof,  in  the  fugar  trade.    See  Sugau. 

Proofs,  in  printing.  See  Printing,  p.  524,  col.  2. 

PROPAGATION,  the  aft  of  multiplying  the  kind. 
-See  Generation. 

Propagation  of  Plants.  The  moil  natural  and  the 
tnoft  univerfal  way  of  propagating  plants  is  by  feeds. 
See  Plants,  and  Natural  History,  p.  654.  But 
they  may  alfo  be  propagated  by  /^/j,  puces,  or  cuttings^ 
taken  from  the  parent  plant.  Willows  are  very  eafily 
propagated  by  fets  :  fuch  as  rife  to  be  confiderable  tim- 
ber trees  being  raifed  from  fets  7  or  8  feet  long,  fharp- 
rned  at  their  larger  ends,  which  are  thrufl  into  the  ground 
by  the  fides  of  ditches,  on  the  banks  of  rivers,  or  in 
any  moifl  foil.  The  fallow  trees  are  raifed  from  fets  only 
3  feet  long.  The  plane  tree,  mint,  &c.  may  be  propa- 
gated in  the  fame  way.  In  providing  the  flips,  fprigs, 
or  cuttings,  however,  care  mufl  be  taken  to  cut  off  fuch 
branches  as  have  knots  or  joints  2  or  3  inches  beneath 
them  ;  fmall  top  fprigs  of  2  or  3  years  growth  are  the 
t)tft  for  this  operation.  Plants  are  alfo  propagated  by 
parting  their  roots,  each  part  of  which,  properly  mana- 
ged, fend*  out  frefh  roots.  Another  mode  of  propaga- 
tmg  plants  is  by  layering  or  laying  the  tops  of  the 
t)ranches  in  the  ground. 

The  method  of  layering  is  this  :  Dig  a  ring-trench 
♦ound  the  ftool,  of  a  depth  fuitable  to  the  nature  of  the 
plant ;  and  having  pitched  upon  the  fhoots  to  be  layer- 
ed, bend  them  to  the  bottom  of  the  trench  (either  with 
or  without  plafhing,  as  maybe  found  molt  convenient), 
and  there  peg  them  fafl ;  or,  putting  fome  mould  upon 
them,  tread  them  hard  enough  to  prevent  their  fpring- 
ing  up  again— fill  in  the  mould — place  the  top  of  the 
layer  in  an  upright  poflure,  treading  the  mould  hard 
behind  it ;  and  cut  it  carefully  off  above  the  firft,  fe- 
cond,  or  third  eye.  Plants  are  alfo  propagated  by  their 
bulbs. 

The  number  of  vegetables  that  may  be  propagated 
from  an  individual  is  very  remarkable,  efpecially  in  the 
moft  minute  plants.    The  annual  produd  of  one  feed 
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even  of  the  e<ii»timon  tnallow  has  been  found  to  be  no  I*» 

lefs  than  200,00 r  ;  but  it  has  been  fmce  proved,  by  a  „ 
ftridl  examination  into  the  more  minute  parts  of  the  ve-  2. 
getable  world,  tiiat  fo  defpifed  a  plant  as  the  common 
wall  mofs  produces  a  much  more  numerous  offspring. 
In  one  of  the  little  heads  of  this  plant  there  have  been 
counted  13824  feeds.  Now  allotting  to  a  root  of  this 
plant  eight  branches,  and  to  each  branch  fix  heads, which 
appears  to  be  a  very  moderate  computation,  the  pro- 
'  duce  of  one  feed  is  6  X 13824=  829445  and  8  X  82944, 
gives  663,5'5J  feeds  as  the  annual  produce  of  one  feed» 
and  that  fo  fmall  that  13824  of  them  are  contained  in 
a  capfule,  whofe  length  is  but  one  ninth  of  an  inch,  it« 
diameter  but  one  23d  of  an  inch,  and  its  weight  but 
the  1 3th  part  of  a  grain. 

For  the  propagation  or  culture  of  particular  plants, 
fee  Agriculture,  Part  II.  left.  3.  p.  288.  and  Hus* 

BANDRY. 

PROPER,  fomething  natural  and  effcntlally  belong- 
ing  to  any  thing. 

PROPERTIUS  (Sextus  Aurelius),  a  celebrated 
Latin  poet,  bom  at  Mevania,  a  city  of  Umbria,  now 
called  Bevagna,  in  the  duchy  of  Spoletto.  He  went  to 
Rome  after  the  death  of  his  father,  a  Roman  knight, 
who  had  been  put  to  death  by  order  of  Auguflus,  for 
having  followed  Antony's  party  during  the  triumvirate; 
Propeitius  in  a  fhort  time  acquired  great  reputation  by 
his  wit  and  abilities,  and  had  a  confiderable  fhare  in  the 
efteem  of  Maecenas  and  Corneh'us  Gallus.  He  had  alfo 
Ovid,  Tibullus,  BafTus,  and  the  other  ingenious  men  of 
his  time,  for  his  friends.  He  died  at  Rome  19  B.  C, 
He  is  printed  with  almoft  all  the  editions  of  Tibullus 
and  Catullus:  but  the  beft  edition  of  him  is  that 
which  was  given  feparately  by  Jaruis  Brouckhufius  at 
i^mfterdam,  1702,  in  4to,  and  again  in  17 14,  4to.  cum 
curis  fecundij  ejufdem.  We  have  four  books  of  his  Ele- 
gies or  Amours  with  a  lady  called  Hojitay  or  Hojl'iha^ 
to  whom  he  gave  the  name  of  Cynthia. 

PROPERTY,  in  a  general  fenfe,  is  a  particular  vir- 
tue or  quality  which  nature  has  bellowed  on  fome  things 
exclufive  of  all  others  :  thus,  colour  is  a  property  of 
light ;  extenfion,  figure,  divifibility,  and  impenetrabili- 
ly,  are  properties  of  body. 

Prop  erty,  in  law,  is  defcrlbed  to  be  the  higheft  right  oefin 
wfeich  a  pcrfon  has  or  can  have  to  any  thing. 

There  is  nothing  which  fo  generally  ftrikes  the  ima- 
gination, and  engages  the  affedtions  of  mankind,  as  the 
right  of  property  ;  or  that  fole  and  defpotic  dominion 
which  one  man  claims  and  exercifes  over  certain  external 
things  of  the  world,  in  total  exclufion  of  the  right  of  any 
other  individual  in  the  univerfe.    Asd  yet  there  are  ve-The , 
ry  few  that  will  give  themfelves  the  trouble  to  conCder"'*'^',' 
the  original  and  foundation  of  this  right.    Pleafed  as,-^}^' 
we  are  with  the  pofTeffion,  we  feem  afraid  to  look  hackpr'^jj, 
to  the  means  by  which  it  was  acquired,  as  If  fearful  of :»  y 
fome  defedl  in  pur  title  ;  or  at  befi  we  refl  fatisfied  with  '?"y. 
the  decifion  of  the  laws  in  our  favour,  without  examin-^^^' 
ing  the  reafon  or  authority  upon  which  thofe  laws  have 
been  built.    We  think  it  enough  that  our  title  is  deri- 
ved by  the  grant  of  the  former  proprietor,  by  defcent 
from  our  anceftors,  or  by  the  lafl  wiU  and  teflament  of 
the  dying  owner  :  not  caring  to  refleft,  that  (accurate- 
ly and  flriftly  fpeaking)  there  is  no  foundation  in  na- 
ture or  In  natural  law,  why  a  fet  of  words  upon  parch- 
ment fhould  convey  the  dominion  of  land  ;  why  the  fon 
ihould  have  a  right  to  exclude  his  fellow-creatures  fron:\ 
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a  ctctcffftlnatc  fpot  of  ground,  bccaufe  his-  fatshcr  had 
done  fo  before  him  ;  or  why  the  occupier  of  a  particu- 
Ifir  iield  or  of  a  jewel,  when  lying  oa  his  death-bed  and 
»o  longer  able  to  maintain  poffelTxon,  (hould  be  entitled 
to  tell  the  reft  of  the  world  which  of  them  fhould  enjoy 
it  after  him.  Thefe  inquiries,  it  muft  be  owned,  would 
be  ufclefs  and  even  troublefome  in  common  life.  It  is 
well  if  the  mafs  of  mankind  will  obey  the  laws  when 
Blade,  without  fcrutinizing  too  nicely  into  the  reafons 
©f  making  them.  But  when  law  is  to  be  confidered 
not  ©nly  as  a  matter  of  prafllce,  but  alio  as  a  rational 
fcience,  it  cannot  be  improper  or  ufelefs  to  examine 
more  deeply  the  rudiments  and  grounds  of  thefe  pofitive 
qonftitutions  of  foclety. 

In  the  beginning  of  the  world,  we  are  informed  by 
holy  writ,  that  the  all-bountiful  Creator  gave  to  maa 
♦<  dominion  over  all  the  earth,;  and  i>ver  the  fifti  of  the 
«'  fea,  and  over  the  fowl  ef  the  air,  and  over  eveiy  li- 
«*  ving  thing  that  movetk  upon  the  earth."  This  is  the 
only  true  and  folid  foundatien  of  man's  dominion  over 
external  things,  whatever  airy  metaphyfical  notions  may 
have  been  ftarted  by  fanciful  writers  upon  this  fubjeft. 
The  earth,  therefore,  and  all  things  therein,  are  the  ge- 
neral property  of  all  mankind,  exclufive  of  other  beings, 
from  the  immediate  gift  of  the  Creator.  And,  while 
the  earth  continued  thinly  inhabited,  it  is  reafonable  to 
fuppofe,  that  all  was  in  common  among  them,  and  that 
every  one  took  from  the  public  Hock  to  his  own  ufe  fuch 
things  as  his  immediate  neceffities  required. 

Thefe  general  notions  of  property  were  then  fufBcient 
lope-ti  toanfwer  all  thepurpofes  of  human  Hfe;  and  might  per- 
^''*'"^>'hapsftill  have  anfwered  them,had  it  been  poffiblefor  nian- 
^^^^^  kind  to  have  remained  in  a  ftate  of  primaeval  fimplicity  : 
as  may  be  collefted  from  the  manners  of  many  Ameri- 
can nations,  when  firft  difcovcred  by  the  Europeans  ; 
and  from  the  ancient  method  of  living  among  the  firft 
Europeans  themfelves,  if  we  may  credit  either  the  me- 
morials of  them  prefervedin  the  golden  age. of  the  poets, 
or  the  uniform  accounts  given  by  hiftorians  of  thofe 
times  wherein  erant  omnia  communia  et  indivifi  omnihsy 
velut't  uHum  cunais  patr'monium  ejfd.  Not  that  this  com- 
munion of  goods  feems  ever  to  have  been  applicable, 
even  in  the  earlieft  ages,  to  aught  but  the  jubjlance  of 
the  thing  ;  nor  could  it  be  extended  to  the  ufe  of  it. 
For,  by  the  law  of  nature  and  reafon,  he  who  firft  began 
to  ufe  it,  acquired  therein  a  kind  of  ti-anfient  property, 
that  lafted  fo  long  as  he  was  ufing  it,  and  no  longer  : 
or,  to  fpeak  with  greater  precifion,  the  right  oi  poffef- 
fion  continued  for  the  fame  time  only  that  the  aa  of  pof- 
fefiion  lafted.  Thus  the  ground  was  in  common,  and 
no  part  of  it  was  the  permanent  property  of  any  man  in 
particular ;  yet  whoever  was  in  the  occupation  of  any 
determinate  fpot  of  it,  for  reft,  for  fbade,  or  the  like, 
acquired  for  the  time  a  fort  of  ownerfiiip,  from  which 
it  woidd  have  been  unjuft,  and  contrary  to  the  law  of 
nature,  to  have  driven  him  by  force  ;.  but  the  ii>ftant 
that  he  quitted  the  ufe  or  occupation  of  it,  another  might 
feize  it  without  injuftice.  Thus  alfo  a  v-ine  or  other 
tree  might  be  faid  to  be  in  common,  as  all  were  equal- 
ly entitled  to  its  produce ;  and  yet  any  private  indivi- 
dual might  gain  the  fole  property  of  the  fruit,  which  he 
had  gathered  for  his  own  repaft.  A  doftrine  well  iUu- 
jftrated  by  Cicero,  who  compares  the  world  to  a  great 
theatre,  which  is  common  to  the  public,  and  yet  the 
place  which  any  man  .  has  taken  ii  for  th«  time  his  own. 
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But  when  mankind  increafed  in  number,  craft,  an«I  Property, 
ambition,  it  became  necefTary  to  entertain  conceptions  ^ 
of  more  permanent  dominion  ;  and  to  appropriate  to  in-^^jf-g  gf 
dividuals,  not  the  Immediate  ufe  only,  but  the  very  manentpro- 
fuhftanci  of  the  thing  to  be  ufed  :  otherwife  inname- perty  "i  va- 
rable  tumults  muft  have  arlfen,  and  the  good  order  of"o"*''*'°B'^ 
the  world  been  continually  broken  and  difturbed,  while 
a  variety  of  perfons  were  ftriving  who  ftiould  get  the 
firft  occupation  of  the  fame  thing,  or  difputing  which 
of  them  had  actually  gained  it.    As  human  life  alfo 
grew  more  and  more  refined,  abundance  of  convenien- 
cies  were  devifed  to  render  it  more  eafy,  commodious, 
and  agreeable  'y  as  habitations  for  flicker  andfafety,  and 
raiment  for  warmth  and  decency.    But  no  man  would 
be  at  the  trouble  to  provide  either,  fo  long  as  he  had 
only  aa  ufufruftuary  property  In  them,  which  was  to 
ceafe  the  Inftant  that  he  quitted  poffeflioH  ; — if,  as  foon 
as  he  walked  out  of  his  tent,  or  pulled  off  his  gar- 
ment, the  next  ftranger  who  came  by  would  have  a 
right  to  inhabit  the  one  and  to  wear  the  other.  Ica 
cafe  of  habitations  in  particular,  it  was  natural  to 
obferve,  that  even  the  brute  creation,  to  whom  eve- 
ry thing  elfe  was  In  common,  maintained  a  permanent 
property  in  their  dwellings,  efpecially  for  the  protec- 
tion of  their  young  ;  that  the  birds  of  the  air  had  nefts, 
and  the  beafts  of  the  field  had  caverns^  the  invafion  of 
which  they  efteemed  a  very  flagrant  injuftice,  and  would 
facrlfice  their  lives  to  preferve  them.    Hence  a  property 
was  foon  eftabllfhedln  every  man's  houfe  and  home-ftall; 
which  fecm  to  have  been  originally  mere  temporary  huts 
or  moveable  cabins,  fuited  to  the  defign  of  Providence 
for  more  fpeedily  peopling  the  earth,  and- fuited  to  the 
wandering  life  of  their  owners,  before  any  extenfive- 
property  in  the  foil  or  ground  was  eftablKhed.  And 
there  can  be  no  doubt,  but  that  moveables  of  every  kind 
became  fooner  appropriated  than  the  permanent  fubftan- 
tial  foil ;  partly  becaufe  they  were  more  fufceptlble  of 
a  long  occupancy,  which  might  be  continued  for  months 
together  without  any  fenfible  interruption,  and  at  length 
by  ufage  ripen  into  an  eftabllfhed  right ;  but  principal- 
ly becaufe  few  of  them  could  be  fit  for  ufe,  till  Impro- 
ved and  meliorated  by  the  bodily,  labour  of  the  pccu- 
pant ;  which  bodily  labour,  beftowed  upon  any  fub- 
jeft  which  before  lay  in  common  to  all  men,  is  univer- 
fally  allowed  to  give  the  faireft  and  moft  reafonable  title 
to  an  exclufive  property  therein.  g , 

The  article  of  food  was-  a  more  immediate  call,  and  i-,  food  ' 
therefore  a  more  early  confideration.   Such  as  were  not  ana  other 
contented  wkh  the  fpontaneous  produft  of  the-  earth  n-^ceffAi-y 
fought  for  a  more  fohd  refrefnment  in  the  flefh  of  beafts, 
which  they  obtained  by  hunting.    But  the  frequent  dlf- 
appointments  incident  to  that  method  of  provlfion  indu- 
ced them  to  gather  together  fucJi  animals  as  were  of  a 
more  tame  and  fequacious  nature  ;  and  to  eftabllfti  a  per- 
manent property  in  their  flocks  and  herds,  in  order  to 
fuftain  themfelves  in  a  lefs  precarious  manner,  partly  by 
the  milk  of  their  dams,  and  partly  by  the  flefh  of  the 
young.    The  fupport  of  thefe  their  cattle  made  the  ar- 
ticle of  -water  alfo  a  very  important  point.   And  there- 
fore the  book  of  Genefis  (the  moft  venerable  monument  ^^jj^^j^g  ,f 
of  antiquity,  confidered  merely  with  a  view  to  hiftory)  p.,'narft^^J 
will  furnifii  us  with  frequent  inftancesof  violent  conteu-propercy^ 
tions  concerning  wells  ;  the  exclufive  p-roperty  of  which 
appears  tohave  been  cilabHfiied  in  the  rft  digger  or  occu- 
pant, even  iu  fuch  places  where  the  ground  and  herbage 
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ywpcfty.  remained  yet  in  common.  Thus  wc  And  Abraham, 
»  who  was  but  a  foj^rncr,  aflerting  his  right  to  a  well  in 
the  countiy  of  Abiradech,  and  esavSling  an  oath  for  his 
fecurity,  "  becaufe  he  had  digged  that  welU"  And 
Ifaac,  about  90  years  afterwards,  reclaimed  this  his  fa- 
ther's property  ;  and,  after  much  contention  with  the 
-Philiftines,  was  fuffered  to  enjoy  it  in  peace. 

All  this  while  the  foil  and  paflurc  of  the  earth  re- 
raained  ftill  in  commen  as  before,  and  open  to  every  oc- 
cupant: except  perhaps  in  the  neighbourhood  of  towns, 
where  the  neceffity  of 'a  fole  and  ^xclufive  property  in 
lands  (for  the  fake  of  agriculture)  was  earlier  felt,  and 
therefore  more  readily  complied  with.  Otherwife,  when  the 
•multitude  of  men  and  cattle  had  confumed  every  conve- 
nience on  one  fpot  of  ground,  it  was  deemed  a  natural 
right  to  feizc  upon  and  occupy  fuch  other  lands  as  would 
more  eafily  fupply  their  neceflitics.  This  praftice  is 
ftill  retained  among  the  wild  and  uncultivated  nations 
that  have  never  been  formed  into  civil  ftates,  like  the 
Tartars  and  others  in  the  eaft  ;  where  the  climate  itfelf, 
and  the  boundlefs  extent  of  their  territory,  confpire  t© 
retain  them  ftill  in  the  fame  favage  ftate  of  vagrant 
liberty,  which  was  univerfal  in  the  earlieft  ages,  and 
•which  Tacitits  informs  us  continued  among  the  Ger- 
mans till  the  decline  of  the  Roman  empire.  We  have 
alfo  a  ftriking  example  of  the  fame  kind  in  the  hifto- 
ry  of  Abraham  and  his  nephew  Lot.  When  their 
joint  fiibftance  became  fo  great,  that  pafture  and  ather 
convenicncles  grew  fcarce,  the  natural  confequencc  was, 
that  a  ftrife  arofe  between  their  fervants  ;  fo  that  it  was 
no  longer  pradlicable  to  dwell  together.  This  conten- 
tion Abraham  endeavoured  to  compofe  :  "  Let  there 
be  no  ftrife,  I  pray  thee,  between  thee  and  me.  Is  not 
the  whole  land  before  thee  ?  Separate  thyfelf,  I  pray 
thee,  from  me  :  If  thou  wilt  take  the  left  hand,  then  I 
will  go  to  the  right ;  or  if  thou  depart  to  the  right 
hand,  then  I  will  go  to  the  left."  This  plainly  implies 
an  acknowledged  right,  in  either,  to  occupy  whatever 
ground  he  pleafed,  that  was  not  pre-occupied  by  other 
tribes.  _  "  And  Lot  lifted  up  his  eyes,  and  beheld  all 
the  plain  of  Jordan,  that  it  was  well  watered  evei7where, 
even  as  the  garden  of  the  Lord.  Then  Lot  chofe  him 
all  the  plain  of  Jordan,  and  journeyed  eaft  ;  and  Abra- 
ham dwelt  in  the  land  of  Canaan." 

Upon  the  fame  principle  was  founded  the  right  of 
migration,  or  fending  colonies  to  find  out  new  habita- 
tions, when  the  mother- country  w^as. overcharged  with 
inhabitants }  which  was  praftifed  as  well  by  the  Phce- 
nicians  and  Greeks,  as  the  Germans,  Scythians,  and 
other  northern  people.  And,  fo  long  as  it  was  con- 
fined to  the  ftocking  and  cultivation  of  defert  uninha- 
bited countries,  it  kept  ftridly  within  the  limits  of  the 
g        law  of  nature. 

Neceiliry  of    .^"^  ^'^''^^^      ^°g^^<^s  grew  more  populous,  it 

proj-erf.y  daily  became  more  difficult  to  find  out  new  fpots  to 
an.i  of  laws  inhabit,  without  encroaching  upon  former  occupants  ; 
refpeding  and  by  conftantly  occupying  the  fame  individual  fpot, 
the  fruits  of  the  earth  were  confumed,  and  its  fponta- 
neous  produce  deftroyed,  without  any  provifion  for  a 
future  fupply  or  fucceflion.  It  therefore  became  ne- 
ceffary  to  purfiie  fomc  regular  method  of  providing  a 
jconftant  fubfiftence  ;  and  this  "neceffity  produced,  or  at 
ieaft  promoted  and  encouraged,  the  art  of  agriculture. 
And  the  art  of  agriculture,  by  a  regular  connedion 
md  confequence,  introduced  and  eft^lilhed  the  idea 
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of  a  more  permanent  property  in  the  foil  than  had  hi- 
therto  been  received  and  adopted.    It  was  dear  that 
the  earth  would  not  produce  her  fruits  in  fufficient 
quantities  without  the  affiftance  of  tillage  ;  but  who 
would  be  at  the  pains  of  tilling  it,  if  another  might 
w^atch  an  opportunity  to  feisie  Upon  and  enjoy  the  pro- 
diift  of  his  induftry,  art,  and  labour  >  Had  not  there- 
fore  a  feparate  property  in  lands,  as  well  as  move- 
ables, been  vtfted  in  fome  individuals,  the  world  muft 
have  continued  a  foreft,  and  men  have  been  mere  ani- 
mals of  prey  ;  which,  according  to  fome  philofophers, 
is  the  genuine  ftate  of  nature.    Whereas  now  (fo  gra- 
cioufly  has  Providence  interwoven  our  duty  and  our 
happinefs  together)  the  refult  of  this  very  neceffity  has 
been  the  ennobHng  of  the  human  fpecies,  by  giving  it 
opportunities  of  improving  in  raiiona/  faculties,  as  well 
as  of  exerting  its  natural.    Neceffity  begat  property  t 
and  in  order  to  infure  that  property,  recourfe  was  had 
to  civil  fociety,  which  brought  along  with  it  a  lono- 
train  of  infeparable  concomitants  ;  ftates,  government^ 
laws,  punifiiments,  and  the  public  exercife  of  religi- 
ous  duties.    Thus  connefted  together,  it  was  found 
that  a  part  only  of  fociety  was  fufficient  to  provide,  by 
their  manual  labour,  for  the  neceflaiy  fubfiftence  of 
all ;  >and  leifure  was  given  to  others  to  cultivate  the 
human  mind,  to  invent  ufefiil  arts,  and  to  lay  the  foun- 
dations of  fcience. 

Tko  only  Queftion  remaining  is.  How  this  property Prop?ri 
became  aaually  vefted  ;  or  what  it  is  that  gave  a  man  ^cquir  * 
&n  exclufive  right  to  retain  in  a  permanent  manner fii^^^ 
that  fpccific  land  which  before  belonged  generally  to*^"^^^ 
every  body,  but  particularly  to  nobody  ?  And  as  we 
before  obferved,  that  occupancy  gave  the  right  to  the 
temporaiy  i./  of  the  foil ;  fo  it  is  agreed  upon  all 
hands,  that  occupancy  gave  alfo  the  original  right  to 
the  permanent  property  in  the  fubftance  of  the  earth 
Itfelf,  which  excludes  every'  one  elfe  but  the  owner  from 
the  ufe  of  it.  There  is  indeed  fome  dift'erence  among 
the  writers  on  natural  law,  concerning  the  reafon  why 
occupancy  fhould  convey  this  right,  and  inveft  one 
with  this  abfolute  property:  Grotius  and  Puffendorf 
infifting,  that  this  right  of  occupancy  is  founded  upon 
a  tacit  and  implied  affent  of  all  mankind,  that  the 
firft  occupant  fhould  become  the  owner ;  and  Barbey- 
rac,  Titius,  Mr  Locke,  and  others,  holding,  that 
there  is  no  fuch  implied  alTent,  neither  is  it  neccftary 
that  there  ftiould  be  ;  for  that  the  very  a6t  of  occu- 
pancy, alone,  being  a  degree  of  bodily  labour,  is  from 
a  principle  of  natural  juRice,  without  any  confent  or 
compaft,  fufficient  of  itfelf  to  gain  a  title.  A  difpute 
that  favours  too  much  of  nice  and  fcholaftic  refinement. 
However,  both  fides  agree  in  this,  that  occupancy  is 
the  thing  by  which  the  title  was  in  faft  originally 
gained  ;  every  man  feizing  to  his  own  continued  ufe 
fuch  fpots  of  ground  as  he  found  moft  agreeable  to  his 
own  convenience,  provided  he  found  them  unoccupied 
by  any  one  elfe. 

Property,  both  In  lands  and  moveables,  being  thu^By  wh 
originally  acquired  by  tlie  firft  taker,  which  taking  ' 
amounts  to  a  declaration,  that  he  intends  to  appropriate '^^'^[^[t'* 
the  thing  to  his  own  ufe,  it  remains  in  him,  by  the  ^ 
priac:pie  of  univerfal  law,  till  fuch  time  as  he  does 
iome  other  aft  which  fhows  an  intention  to  abandon 
it ;  for  then  it  becomes,  naturally  fpeaking,  publici 
juris  once  more,  an4  is  liable  to  be  again  appropria- 
5  ted 
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tcd  by  the  next  occupant.  So  if  one  Is  pofrefled  of  a 
jewel,  and  cafts  it  into  the  fea  or  a  public  highway, 
this  is  fuch  an  exprefs  dereliftion,  that  a  property  will 
•be  vefled  in  the  firft  fertimate  finder  that  fhall  feize  it 
to  his  own  nfe.  But  if  he  hides  it  privately  in  the 
earth,  or  other  fecret  place,  and  it  is  difcovered,  the 
finder  acquires  no  property  therein  ;  for  the  owner 
'hath  not  by  this  aft  declared  any  intention  to  abandon 
it,  but  rather  the  contraiy  :  and  if  he  lofes  or  drops 
it  by  accident,  it  cannot  be  collefted  from  thence  that 
he  defigned  to  quit  the  pofleffion  ;  and  therefore  in 
fuch  cafe  the  property  ilill  remains  in  the  lofer,  who 
may  claim  it  again  of  the  finder.  And  this,  we  may 
remember,  is  the  doflrine  of  the  Englifti  law  with  rela- 
tion to  TREASURE-TrO'Ve, 

But  this  method,  of  one  man's  abandoning  his  pro- 
perty, and  another  fei/ing  the  vacant  polfeffion,  how- 
ever well  founded  in  theory,  could  not  long  fubfift  in 
It  was  calculated  merely  for  the  rudiments  of 
civil  fociety,  and  neceffarily  ceafed  among  the  compH- 
catcd  interefts  and  artificitil  refinements  of  polite  and 
effabhfhed  governments.  In  thefe  it  was  found,  that 
what  became  inconvenient  or  ufelefs  to  one  man,  was 
highly  convenient  and  ufeful  to  another ;  who  was 
ready  to  give  in  exchange  for  It  fome  equivalent  that 
was  equally  defirable  to  the  former  proprietor.  This 
mutual  convenience  intr®duced  commercial  traffic,  and 
the  reciprocal  transfer  of  property  by  fale,  grant,  or 
conveyance :  w4iich  may  be  confidered  either  as  a  con- 
tinuance of  the  original  polfeffion  which  the  firft  occu- 
pant had  ;  or  as  an  abandoning  of  the  thing  by  the 
prefent  owner,  and  an  immediate  fuccefllve  occupancy 
of  the  fame  by  the  new  proprietor.  The  voluntary  de- 
reliSion  of  the  owner,  and  delivering  the  pofleffion  to 
another  individual,  amount  to  a  transfer  of  the  proper- 
ty ;  the  proprietor  declaring  his  intention  no  longer  to 
occupy  the  thing  himfelf,  but  that  his  own  right  of 
•occupancy  lliall  be  vefted  in  the  new  acquirer.  Or, 
taken  in  the  other  light,  if  I  agree  to  part  with  an  acre 
of  my  land  to  Titius,  the  deed  of  conveyance  is  an  evi- 
dence of  my  intending  to  abandon  the  property  ;  and 
Titius,  being  the  only  or  firft  man  acquainted  wath 
fuch  my  intention,  immediatly  fteps  in  and  feizes  the 
vacant  pofleffion:  thus  the  confent  exprefled  by  the 
conveyance  gives  Titius  a  good  right  againft  me  ;  and 
pofleffion  or  occupancy  confirms  that  right  againft  all 
the  world  befides. 

The  moft  univerfal  and  effeAual  way  of  abandoning 
e  property  is  by  the  death  of  the  occupant  :  when, 
both  the  aflual  pofleffion  and  intention  of  keeping  pof- 
leffion ceafing,  the  property,  which  is  founded  upon 
fuch  poflTeffion  and  intention,  ought  alfo  to  ceafe  of 
courfe.  For,  naturally  fpeaking,  the  inftant  a  man 
ceafes  to  be,  he  ceafes  to  have  any  dominion  :  elfe,  if  he 
had  a  right  to  difpofe  of  his  acquifftions  one  moment 
beyond  his  life,  he  would  alfo  have  a  right  to  direft 
their  difpofal  for  a  million  of  ages  after  him  ;  which 
would  be  highly  abfurd-  and  inconvenient  (a).  All 
property  muft  therefore  ceafe  upon  death,  confidcriiig 
men  as  abfolute  individuals,  and  unconnetled  with  ci- 
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vil  fociety  :  for  then,  by  the  principles  before  efta-  Property, 
bliflied,  the  next  immediate  occupant  woald  acquire  a 
right  in  all  that  the  deceafed  poflefled.  But  as,  un- 
der civilized  governments,  which  are  calculated  for  the 
peace  of  mankind,  fuch  a  conftitution  would  be  pro* 
duAive  of  endlefs'  difturbances,  the  univerfal  law  of 
almoft  every  nation  (which  is  a  kind  of  fecondary  law 
of  nature)  has  either  given  the  dying  perfon  a  power 
of  continuing  his  property,  by  difpofmg  of  his  polTef- 
fions  by  will ;  or,  in  cafe  he  negleds  to  difpofe  of  it, 
or  is  not  permitted  to  make  any  difpofition  at  aU,  the 
municipal  law  of  the  country  then  fteps  in,  and  de- 
clares who  fiiall  be  the  fucceflbr,  reprefentative,  or  heir 
of  the  deceafed  ;  that  is,  who  alone  fhall  have  a  right 
to  enter  upon  this  vacant  pofleffion,  in  order  to  avoid 
that  confufion  which  its  becoming  again  common 
would  oceafion.  And  farther,  in  cafe  no  teftament  be 
permitted  by  the  law,  or  none  be  made,  and  no  heir 
can  be  found  fo  qualified  as  the  law  requires,  ftill,  to 
prevent  the  robuft  title  of  occupancy  from  again  taking 
place,  the  doftrine  of  efcheats  is  adopted  in  almoft 
every  country ;  whereby  the  fovereign  of  the  ftate,  and 
thofe  who  claim  under  his  authority,  are  the  ultimate 
heirs,  and  fuccced  to  thofe  inheritances  to  which  no 
other  title  can  be  formed.  xt 

The  right  of  inheritance,  or  defcent  to  the  children  Of  the 
and  relations  of  the  deceafed,  feems  to  have  been  al-!''?'}^ 
lowed  much  earfier  than  the  right  of  devifing  by  tefta-  ^"''^* 
ment.  We  are  "apt  to  conceive  at  the  firft  view  that  it 
has  nature  on  its  lide  ;  yet  we  often  miftake  for  na- 
ture what  we  find  eftablifhed  by  long  and  inveterate 
cuftom.  It  is  certainly  a  wife  and  effeftual,  but  clear- 
ly a  political,  eftablifliment }  fince  tlie  permanent  right 
of  property,  vefted  in  the  anceftor  himfelf,  was  no 
natural,  but  merely  a  cknl,  n'ght.  It  is  true,  that  the 
tranfmlffion  of  one's  pofleffions  to  pofterity  has  an  evi- 
dent tendency  to  make  a  man  a  good  citizen  and  a  ufe- 
ful member  of  fociety  :  it  fets  the  paffions  on  the  fide 
of  duty,  and  prompts  a  man  to  deferve  well  of  the 
pubhc,  when  he  is  fure  that  the  reward  of  his  fervices 
will  not  die  with  himfelf,  but  be  tranfmitted  to  thofe 
with  whom  he  is  connefted  by  the  deareft  and  moft 
tender  affedlions.  Yet,  reafonable  as  this  foundation 
of  the  right  of  inheritance  may  feem,  it  is  probable 
that  its  immediate  original  arofe  not  from  fpeculations 
altogether  fo  delicate  and  refined,  and,  if  not  from 
fortuitous  circumftances,  at  leaft  from  a  plainer  and 
more  Ample  principle.  A  man's  children  or  nearcft 
relations  are  ufually  about  him  on  his  death-bed,  and. 
are  the  earlieft  witnefles  of  hi8  deceafe.  They  became 
therefore  generally  the  next  immediate  occupants,  till 
at  length  in  procefs  of  time  this  frequent  ufage  ripened 
into  general  law.  And  therefore  alfo  in  the  earlieft 
ages,  on  failure  of  children,  a  man's  fervants  born  im- 
der  his  roof  were  allowed  to  be  hl«  heirs  ;  being  im-. 
mediately  on  the  fpot  when  he  died.  For  we  find  thc"* 
old  patriarch  Abraham  exprefsly  declaring,  that  "  fincc 
God  had  given  him  no  feed,  his.fteward  EUezer,  one 
born  in  his  houfe,  was  his  heir."  :    -  • 

While  property  continued  only  for  life,  teftament*- 
4  F  were 


(a)  This  right,  inconvenient  as  it  certainly  is,  the  law  of  Scotland  Ogives  to  ■ever}'-  man  over  his-rM/  eftate,  by- 
sauih-jrlfing  him  to  entail  it  on  his  heirs  for  ever.    See  Law,  cIxxx.  9,  lo,  ii.  and  TaiIvZie, 


PRO 


[   594  J 


PRO 


14 

Arc  crea- 
tures of  the 
tivll  or 
municipal 
laws. 

iitinnment. 


Properly,  were  u-Telefs  and  unknown  ;  and  when  it  became  inht> 
ritable,  the  inheritance  was  long  indefeaiVole,  and  the 
ehildren  or  heirg  at  law  were  incapable  -of  exclufion  by 
will.  Till  at  length  it  was  found,  that  fo  ftri(5l  a  nile 
of  inheritance  made  heirs  difobedient  and  headdrong, 
defrauded  creditors  of  their  jiift  debts,  and  prevented 
many  provident  fathers  from  dividing  or  charging  their 
eftates  as  the  exigence  of  their  families  required.  This 
introduced  pretty  generally  the  right  of  difpofing  of 
one's  property,  or  a  part  of  it,  by  tejla  nent ;  that  ia, 
by  written  or  oral  inftruAIons  properly  w'ltneffed  and 
authenticated,  according  to  the  pleafure  of  the  decea- 
fed ;  which  we  therefore  emphatically  llyle  his  imlJ. 
This  was  eftablifhed  in  feme  countries  much  later 
than  in  others.  In  England,  till  modern  times,  a 
man  could  only  difpofe  of  one- third  of  his  moveables 
from  his  virife  and  children  ;  and,  in  general,  no  will 
was  permitted  of  lands  till  the  reign  of  Henry  VIII. 
and  then  only  of  a  certain  portion  ;  for  it  was  not  till 
after  the  Reftoration  that  the  power  of  deviling  real 
propf'rty  became  fo  univerfal  as  at  prefent. 

Wills,  therefore,  and  teftaments,  rights  of  inheri- 
tance, and  fucceflions,  are  all  of  them  creatures  of  the 
civil  or  municipal  laws,  and  accordingly  are  in  all  re- 
fpefts  regulated  by  them  ;  every  diftinft  coustry  ha- 
ving different  ceremonies  and  requifites  to  make  a  tef- 
tament  completely  valid  ;  neither  does  any  thing  vary 
more  than  the  right  of  inheritance  under  different  na- 
tional cftablifliments.  In  England  particularly,  this 
diverfity  is  carried  to  fuch  a  length,  as  if  it  had  been 
meant  to  point  out  the  power  of  the  laws  jp  regula- 
ting the  fucceffion  to  property,  and  how  futile  every 
claim  mufl  be  that  has  not  its  foundation  in  the  pofi- 
live  rules  of  the  ftate.  In  pcrfonal  eflates,  the  father 
may  fucceed  to  his  children  ;  in  landed  property,  he 
never  can  be  their  immediate  heir  by  any  the  remotefl 
pofFibility  :  in  general,  only  the  eldeft  fon,  in  fome 
places  only  the  youngeft,  in  others  all  the  fons  toge- 
ther, have  a  right  to  fucceed  to  the  inheritance :  In 
real  eflates,  males  are  preferred  to  females,  and  the 
eldeft  male  will  ufually  exclude  the  refl ;  in  the  divi- 
fion  of  perfonal  eflates,  the  females  of  equal  degree  are 
admitted  together  with  the  males,  and  no  right  of  pri- 
mogeniture is  allowed.  ^ 

 , —        This  one  confideration  may  help  to  remove  the 

refreaing  fcmples  of  many  well-nieaning  pcrfons,  who  fet  up  a 
heritab.e     jj^jji^j-gn  confcience  in  oppofition  to  the  rules  of  law. 

If  a  man  diftnherits  his  fon,  by  a  will  duly  executed, 
and  leaves  his  eflate  to  a  flranger,  there  are  many  who 
confider  this  proceeding  as  contrary  to  natural  juflice  ; 
while  others  fo  fcrupuloufly  adhere  to  the  fuppofed  in- 
tention of  the  dead,  that  if  a  will  of  lands  be  attefled 
by  only  tiuo  witnelTes  inflead  of  three,  which  the  law 
requires,  they  are  apt  to  im^ine  that  the  heir  is 
bound  in  confcience  to  relinquifh  his  title  to  the  devi- 
fee.  But  both  of  them  certainly  proceed  upon  very  er- 
roneous principles  :  as  if,  on  the  one  hand,  the  fon  had 
by  nature  a  right  to  fucceed  to  his  father's  lands  ;  or 
as  if,  on  the  other  hand,  the  owner  was  by  nature 
entitled  to  direft  the  fucceiTion  of  his  property  after 
his  own  deceafe.  Whereas  the  law  of  nature  fuggefls, 
that  on  the  death  of  tlie  poffefTor,  the  eftate  fhould 
again  become  common,  and  be  open  to  the  next  occu- 
jpant,  ttnkfs  otbcrwife  ordered,  for  tbe  lake  of  civil 
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peace,  by  the  pofitlve  law  of  fociety.  The  pofiti've  ^^'J; 
law  of  fociety,  which  is  with  us  the  municipal  laws  of 
England  and  Scotland,  direfts  it  to  vefl  in  fuch  perfon 
as  the  lafl  proprietor  flvall  by  will,  attended  with  certain 
requifites,  appoint  ;  and,  in  defetl  of  fuch  appointment, 
to  go  to  fome  particular  perfon,  who,  from  the  refult  of 
certain  local  conflltutlons,  appears  to  be  the  heir  at 
law.  Hence  it  follows,  that,  where  the  appointment  is 
regularly  made,  there  caunot  be  a  fliudovv  of  rifrht  la 
any  one  but  the  perfon  appointed :  and,  where  the  ne- 
ceffary  requifites  are  omitted,  the  right  of  the  heir  is 
equally  flrong  and  built  upon  as  fohd  a  foundation,  as 
the  right  of  the  devlfee  v/ould  have  been,  fuppofing 
fuch  requifites  were  obferved.  ^ . 

But,  after  all,  there  are  fome  few  things,  which,  not-Of  thir 
withflanding  the  general  introduftlon  and  continuance  t^^t  aJ^ 
of  property,  mufl  flill  unavoidably  remain  in  common  ; 
being  fuch  wherein  nothing  but  an  ufufru^tuary  pro- 
perty is  capable  of  being  had  ;  and  therefore  they  flill 
belong  to  the  firfl  occupant,  during  the  time  he  holds 
pofTefhon  of  them,  and  no  longer.  Such  (among  others) 
are  the  elements  of  light,  air,  and  water  ;  which  a  man 
may  occupy  by  means  of  his  windows,  his  gardens, 
his  mills,  and  other  conveniences :  fuch  alfo  are  the 
generality  of  thofe  animals  which  are  fald  to  be  ferie 
naturoTf  or  of  a  wild  and  untameable  difpofitlon  ;  which 
any  man  may  feize  upon  and  keep  for  his  own  ufe  or 
pleafure.  All  thefc  things,  fo  long  as  they  remain  ii» 
poffeffion,  every  man  has  a  right  to  enjoy  without  dif- 
turbanee  ;  but  if  once  they  efcape  from  his  cuflody, 
or  he  voluntarily  abandons  the  ufe  of  them,  they  re- 
turn to  the  common  Hock,  and  any  other  man  has  an 
equal  right  to  feize  and  enjoy  them  afterwards. 

Again,  there  are  other  things  in  which  a  permanent  Of  fimil 
property  may  fubfifl,  not  only  as  to  the  temporary  ufe,  '^'"gs 
but  alfo  the  fohd  fubflance  ;  iand  which  yet  would  be^g^"^g^ 
frequently  found  without  a  proprietor,  had  not  the  wif- pr^-J^gJ^ 
dom  of  the  law  provided  a  remedy  to  obviate  this  in-, 
convenience.    Such  are  forefls  and  other  wafte  grounds, 
which  were  opiltted  to  be  appropriated  in  the  general 
diftribution  of  lands  :  fuch  alfo  are  wrecks,  eflrays,  and 
that  fpecies  of  wild  animals,  which  the  arbitrary  cen- 
ftitutions  of  pofitlve  law  have  diflingulfhed  from  the 
refl  by  the  well-known  appellation  of  gtsme.    With  re- 
gard to  thefe  and  fome  others,  as  diflurbances  and  quar- 
rels would  frequently  arife  among  individuals  contend^ 
ing  about  the  acquifitlon  of  this  fpecies  of  property  by 
firft.  occupancy,  the  law  has  therefore  wifely  cut  up 
the  root  of  diflenfion,  by  vefling  the  things  themfelves 
in  the  fovereign  of  the  flate  ;  or  elfe  in  his  reprefenta- 
tives  appointed  and  authorifed  by  him,  being  ufually 
the  lords  of  manors.    And  thus  our  legiflature  has  uni-- 
verfally  promoted  the  grand  ends  of  civil  fociety,  the 
peace  and  fecurity  of  individuals,  by  fleadily  purfuing 
that  wife  and  orderly  maxim,  of  afTignlng  to  every 
thing  capable  of  ownerfhip  a  legal  and  determinate 
owner.  j  8-; 

In  this  age  of  paradox  and  innovation,  mach  has  The  re* 
beenfaid  oi- liberty  and  equality;  and  fome  few  have 
contended  for  an  equalization  of  property.  One  of  "^^^gj)^ 
the  wildeil  declaimers  on  this  fubj€6l,  who  is  for  abo- an  e  qua 
lifhing  property  altogether,  has  (inadvertently  we  fup-zatioii  o 
pofe)  given  a  complete  confutation,  not  only  of  hisf'^i^^^ 
awn  avg^iraentSj  but  alfo  of  the  argument?  of  all  who 

have 
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!iave  written,  or,  we  think,  can  write,  614  the  fame  fide    Jews,  Chriflmns,  and  Mahometans,  have  their  feerJ  and  ^^^'^''Jj 
After  labouring  to  prove  that  it  is    pro|>hets.  ^  — T""", 

'I  he  ill-founded  pretenfions  of  paganifra,  ancient  and 

articles  of 


"pHecy.      ^'^^  queftion! 

grofs  injuftice  in  any  man  to  retain  more  than  is 
abfohitely  neccffary  to  fupply  llim  with  food,  clothes, 
and  (helter,  this  zealous  reformer  ftates  an  objeftion  to 
his  theory,  arifing  from  the  well-known  allurements  of 
■floth,  which,  if  the  acctimulatiun  of  property  were  not 
permitted,  would  banifh  induftry  from  the  whole  world. 
The  objeftion  he  urges  fairly,  and  anfwers  it  thus  :  *'  It 
may  be  obferved,  that  the  equality  for  which  we  are 
pleading  is  an  equality  that  vvould  fucceed  to  a  ft-ite 
ef  great  intelleftual  improvement.  So  bold  a  revolu- 
tion cannot  take  place  in  human  affairs,  till  the  general 
mind  has  been  higlily  cultivated.  The  prefent  age  of 
mankind  is  greatly  enlightened  ;  but  it  is  to  be  feared 
'  J8  net  yet  enlightened  enoxigh.  Hafly  and  undigefted 
tum.ults  may  take  place  -tmder  the  idea  of  an  equaliza- 
tion of  property  ;  but  it  is  only  a  calm  and  clear  con 
•vitlion  of  jullice,  of  juftice  mutually  to  be  rendered  and 
received,  of  happinefs  to  be  produced  by  the  defertion  of 
our  mojl  rooted  habits^  that  can  introduce  an  invariable  fyf- 
tem.  of  this  fort.  Attempts  without  this  preparation  will 
be  produftive  only  of  confullon.  Their  effeft  will  be  mo- 
mentary, and  a  new  and  more  barbarous  inequality  will 
fucceed.  Each  man  with  unaltered  appetite  will  watch 
his  opportunity  to  gratify  his  love  of  power,  or  his 
love  of  diftinflion,  by  ufurping  on  his  inattentive  neigh- 
j  9  bours." 

ic  t  ffe>fl  Thefe  are  juft  obfervations,  and  fuch  as  we  have  of- 
ten  made  to  ourfelves  on  the  various  propofed  reforma- 
n-an  iia-  tions  of  government.  The  illumination  which  the  au- 
I  e,  thor  requires  before  he  would  introduce  his  abolition  of 
property,  would  conftitute  men  more  than  angels  ;  for 
to  be  under  the  influence  of  no  paffion  or  appetite,  and 
to  be  guided  in  every  aftion  by  unmixed  benevolence 
and  pure  intelleft,  is  a  degree  of  perfeftion  which  we 
can  attribute  to  no  being  inferior  to  God.  But  it  is 
the  objeA  of  the  greater  part  of  this  writer's  book  to 
prove  that  all  men  muft  arrive  at  fuch  peifeAion  be- 
fore his  ideal  republic  can  contribute  to  their  happi- 
nefs ;  and  thei-efore  every  One  v/ho  is  confcious  of  be- 
ing at  any  time  fwayed  by  paffion,  and  who  feels  that 
he  is  more  attached  to  his  wife  or  children  than  to 
ft  rangers,  will  look  without  envy  to  the  prefent  inequa- 
lities of  property  and  power,  if  he  be  an  intelligent  dif- 
ciple  of  Mr  Godwin. 

JJ'erary  Fropf.rtt,    See  CoTY-Right, 
PROPHECY  is  a  word  derived  from  ^co?""'  <«,  and 
in  its  original  import  fignifies  the  prediction  of  future 
events- 

As  God  alone  can  perceive  with  certainty  the  future 
aftions  of  free  agents,  and  the  remote  conlequences  of 
thofe  laws  of  nature  which  he  himfelf  eftabhfhcd,  pro- 
phecy, whtn  clearly  ful'  lied,  affords  the  moll  convincing 
evidence  of  an  intimate  and  fupernatural  communion 
between  God  and  the  pei-fon  who  uttered  the  predic- 
tion. Together' with  the  power  of  woiking  miracles, 
it  is  indeed  the  only  evidence  which  can  be  given  of  fuch 
a  communion.  Hence  among  the  profeffors  of  every  re- 
jjigious  lyltem,  except  that  which  is  called  the  rehgion 
of  nature,  there  have  been  numberlels  pretenders  to 
the  gift  of  prophecy.  The  Pagan  nations  of  antiquity 
had  their  oracles,  augurs,  and  foothfiyers.  Modern 
^jdolaters  have  their  necromancers  and  diviners ;  and  the 
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m.odern,  have  been  expofed  under  vai-ioas 
this  work..  (See  Divination,  Magic,  Necroman- 
cy, and  Mythology).  And  the  claims  of  the  Ara- 
bian impoftor  are  examined  under  the  articles  Alco- 
ran and  Mahometanism  ;  fo  that  at  prefent  we  have 
only  to  confider  the  ulV,  intent,  and  truth,  of  the  Jewifii 
and  Chnftian  prophecies.  * 

Previout;  to  our  entering  on  this  inveftlgatlon,  it  may  ' 
be  proper  to  obfcrve,  that  in  the  Scriptures  of  the  Old  ..,  '"'  "  . 
and  New  Tellaments,  the  figni  cation  of  the  word  pro- nous  it^eaa 
phecy  is  not  always  confined  to  the  foretelling  ot  tu-in^i>. 
ture  events.    In  feveral  inllances  it  is  of  the  fame  im- 
port with  preaching,  and  denotes  ihe  faculty  of  ilki- 
ftrating  and  applying  to  prelent  praftical  purpofes  the 
docftrines  oi  prior  levelation.    Thus  in  Nehemiah  it  is 
faid,  "  Thou  haft  appointed  prophets  to  preach*      and  *  "'^ 
whoever  fpeakech  unto  men  to  edihcation,  and  exhorta-^ 
tion,  and  comfort,  is  by  St  Paul  called  a  p.-  o/  /;t/|.  Hence 
it  was  that  there  were  Ichools  of  prophets  in  Ifrael,  ^ 
where  young  men  were  inftruded  in  the  truths  of  re- 
ligion, and  fitted  to  exhort  and  comfort  the  people. 

In  this  article,  however,  it  is  chiefly  of  importance  to 
con;  ne  ourfelves  to  that  kind  of  prophecy  which,  in 
declaring  truths  either  paft,  prefent,  or  future,  requued 
the  immediate  infpiration  of  God. 

Evei7  one  who  looks  into  the  hlftory  of  the  world 
muft  obferve,  that  the  minds  of  men  have  from  the  be- 
ginning been  gradually  opened  by  a  train  ot  events  ftill 
improving  upon,  and  adding  light  to  each  other  ;  a3 
that  of  each  individual  is,  by  proceeding  from  the  T  rll 
elements  and  feeds  of  fcience,  to  more  enlarged  views, 
and  a  ftill  higher  growth.  Mankind  neither  are  nor 
ever  have  been  capable  of  entering  into  the  depths  of 
knowledge  at  once  ;  of  receiving  a  whole  fyftem  of  na- 
tural ot  moral  truths  together  ;  but  muft  be  let  intd 
them  by  degrees,  and  have  them  communicated  by  little 
and  little,  as  they  are  able  to  bear  it.  That  this  is  the 
cafe  with  refpeft  to  human  fcience,  is  a  fa£t  which  can- 
not be  queftioned  ;  and  there  is  as  little  room  to  que- 
ftion  it  with  refpetl  to  the  pro.irefs  of  religious  know- 
ledge among  men,  either  taken  colleftiveiy  or  in  each 
individual.  Why  the  cafe  is  thus  in  both,  why  all  are 
not  adult  at  once  in  body  and  mind,  is  a  qucftion  which 
the  religion  of  natr.re  is  equally  called  upon  with  reve- 
lation to  anfwer.  The  faft  may  not  be  eaflly  account- 
ed  for,  but  the  reality  of  it  is  incontrovertible.  6 

t'.  ccoidingly,  the  great  objedl  of  the  feveral  revela-  The  revtf- 
tions  recorded  in  the  Old  Teftamcnt  was  evidently  to 
keep  alive  a  fenfe  of  rehgion  in  the  minds  of  men,  and  fefta^iient 
to  train  them  by  degrees  for  the  reception  of  thofe  rradiul. 
fimple  but  fublime  truths  by  which  they  v/ere  to  be  fa- 
ved.     !  he  notions  which  the  early  defcendatits  of  A- 
dam  entertained  of  the  Supreme  Bein  ,  and  of  the  re- 
lation in  which  they  ftood  to  him,  were  probably  very 
grofs  ;  and  we  fee  them  gradually  re  ned  by  a  feries  of 
revelations  or  prophecies,  each  in  fucceflion  more  ex- 
plicit than  that  by  which  it  was  preceded,  till  the  ad- 
vent of  Him  who  was  the  way,  the  truth,  and  the  life^ 
and  who  brought  to  light  life  and  immortality. 

When  a  revtlatiou  was  made  of  any  important  truth, 
the  grovnds  oi  wtxich  the  naind  oi  man  has  uot  facul- 
4'  F  2  tict 
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ties  to  comprehend,  that  revelation,  though  undoubt- 
edly a  prophecy,  muft  have  been  fo  far  from  confirm- 
ing the  truth  of  revealed  rehgion  in  general,  that  it 
could  not  gain  credit  itfelf,  but  by  forae  extrinfxc  evi- 
dence that  it  came  indeed  from  God.  Hence  we  find 
Mofes,  after  it  was  revealed  to  him  from  the  burning 
bufh  that  he  fhould  deliver  his  countrymen  from  Egyp- 
tian bondage,  replying,  "  Behold,  they  will  not  believe 
me,  nor  hearken  to  my  voice ;  for  they  wiU  fay,  the 
X^ord  hath  not  appeared  unto  thee."  This  revelation 
certainly  conftituted  him  a  prophet  to  Ifrael ;  and  there 
cannot  be  a  doubt  but  that  he  perfeftly  knew  the  divine 
fource  fromwhich  he  received  it :  buthe  very  naturally  and 
reafonably  concluded,  that  the  children  of  Ifrael  would 
not  believe  that  the  Lord  had  appeared  to  him,  unlefs 
he  could  give  them  fome  other  pr«of  of  this  preterna- 
tural appearance  than  his  own  fimple  afl&rmation  of  its 
reality.  This  proof  he  was  immediately  enabled  to 
give,  by  having  conferred  . upon  him  the  power  of  work- 
ing miracles  in  confirmation  of  his  prophecy.  Again, 
when  Gideon  was  called  to  the  deHveranco  of  Ifrael, 
the  angel  of  the  Lord  came  and  faid  unto  him,  "  The. 
Lord  is  with  thee,  thou  mighty  man  of  valour :  go  in  this 
thy  might,  and  thou  {halt  fave  Ifrael  from  the  hand  of  the 
Midianites.  Have  not  I  fent  thee  ?"  Here  was  a  pro- 
phecy delivered  by  the  angel  of  the  Lord  to  encourage 
Gideon's  undertaking :  but  he,  being  probably  afraid 
of  fome  illufion  of  fenfe  or  imagination,  demanded  a, 
fign  that  he  was  really  an  angel  who  talked  with  him. 
A  fign  18  accordingly  given  him,  a  miraculous  fign, 
with  which  he  is  fatisfied,  and  undertakes  the  work  ap- 
pointed him. 

■  From  thefe  and  many  fimilar  tranfaftions  recorded 
in  the  Old  Teftament,  it  appears  that  prophecy  was  never 
intended  as  evidence  of  an  original  revelation.  It  is 
indeed,  by  its  very  nature,  totally  unfit  for  fuch  a  pur- 
ppfe  ;  becaufe  it  is  impoffible,  without  fome  cxtrinfic 
proof  of  its  divine  origin,  to  know  whether  any  pro- 
phecy be  true  or  falfe,  till  the  era  an-ive  at  which  It  ought 
to  be  fulfilled.  When  it  is  fulfilled,  it  affords  complete 
evidence  that  he  who  vittered  it  fpake  by  the  fpirit  of 
God,  and  that  the  doctrines  wliich  he  taught  of  a  reli- 
gious nature,  were  all  either  dilated  by  the  fame  fpirit, 
or  at  leaft  are  true,  and  calculated  to  diredt  mankind  in 
the  way  of  their  duty. 

The  prophecies  vouchfafed  to  the  patriarchs  in  the 
moft  early  periods  of  the  worlds  were  all  intended  to 
keep  alive  in  their  minds  a  fenfe  of  religion,  and  to  di- 
reft  their  views  to  the  future  completion  of  that  firft 
and  greateft  prpphpcy  which  was  made  to  Adam  im- 
mediately on  his  fall :  but  in  order  to  fecure  credit  to 
thofe  prophecies  themfelves,  they  were  always  accom- 
panied by  fome  miraculous  fign  that  they  were  indeed 
given  by  the  God  of  truth,  and  not  the  delufions  of 
fanaticifm  or  hypoci'ify.  Prophecy,  in  the  proper  fenfe 
of  the  word,  commenced  with  the  fall ;  and  the  firft 
inftance  of  it  is  implied  in  the  fentence  denounced  upon 
the  original  deceiver  of  mankind ;  "  I  will  put  enmity 
between  thee  and  the  woman,  and  between  thy  feed 
and  her  feed  ;  It  fliali  bruife  thy  head,  and  tliou  {halt 
bruife  his  heel." 

This  prophecy,  tliough  one  of  the  moft  important 
that  ever  was  delivered,  when  confideredby  itfelf,  is  ex- 
ceedingly obfcure.  That  Adam  fhould  have  tmder- 
j,l®od  it,  as  fome  of  his  degenerate  fons  have  pretended 
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to  do,  In  a  literal  fenfe,  is  abfolutely  impoffible.  He  Propbeg 
knew  well  that  it  was  the  great  God  of  heaven  and 
earth  who  was  fpeaking,  and  that  fuch  a  Being  was- 
incapable  of  trifling  with  the  wretchednefs  of  his  fallen 
creature.  The  fentence  denounced  upon  himfelf  and 
his  wife  was  awful  and  fevere.  The  woman  was  doom- 
ed to  forrow  in  conception  ;  the  man  to  forrow  and 
travel  all  the  days  of  his  life.  The  ground  was  cur- 
fed  for  his  fake;  and  the  end  of  the  judgment  was,, 
"  Duft  thou  art,  and  to  duft  thou  fhalt  return."  Had 
Qur  firft  parents  been  thus  left,  they  muft  have  looked 
upon  themfelves  as  rejedted  by  their  Maker,  delivered 
up  to  trouble  and  forrow  in  the  world,  and  as  having  no 
hope  In  any  other.  With  fuch  impreffions  on  their  minds 
they  could  have  retained  no  fenfe  of  religion;  for  religion, 
when  unaccompanied  by  hope,  is  a  ftate  of  frenzy  and 
diftraftion  :  yet  it  is  certain  that  they  could  have  no 
hope  from  any  thing  exprefsly  recorded  by  Mofes,  ex- 
cept what  they  inigTit  draw  from  this  fentence  paflcd 
on  their  deceiver.  Let  us  then  endeavour  to  afccrtaii> 
what  confolatlon  it  could  afford  them. 

At  that  awful  jundure,  they  muft  have  been  fenfible 
that  their  fall  was  tlie  vlftory  of  the  ferpent,  whom  b)- 
experience  they  had  found  to  be  an  enemy  to  God  and 
to  man.  ^It  could  not  therefore  but  be  fome  comfort 
tp  them  to  hear  this  enemy  firfl  condemned,  and  to"  fee- 
that,  however  he  had  prev-ailed  againft  them,  he  had 
gained  no  viftory  over  their  Maker.  By  his  condem- 
nation they  were  fecured  from  thinking  that  there  was 
any  malignant  being  equal  to  the  Creator  in  power  and 
dominion  ;  an  opinion  which,  througli  the  prevelancy  of" 
evil,  gained  ground  In  after  times,  and  was  deftruftive 
of  all  true  religion.  The  belief  of  God's  fupreme  do-r 
minion  being  thus  preferved,  it  was  ftlU  necefTary  to 
give  them  fuch  hopes  as  might  induce  them  to  love  as 
well  as  to  fear  him ;  and  thefe  they  could  not  but  con- 
ceive when  they  heard  from  the  mouth  of  their  Creator 
and  Judge,  that  the  ferpent's  vidory  was  not  complete 
even  over  themfelves ;  that  they  and  their  pofterity 
fhould  be  enabled  to  conteft  his  empire ;  and  that 
though  they  were,  to  fuffer  much  in  the  ftruggle,  they 
fhould  yet  finally  prevail,  bruife  the  ferpent's  head,  and 
dehver  themfelves  from  his  power  and  dominion. 

This  prophecy  therefore  was  to  our  firft  parents  a 
light  flu'ning-  in  a  dark  place.  All  that  they  could 
certainly  conclude  from  it  was,  that  their  cafe  was  not 
defperate  ;  that  fome  remedy,,  fome  deliverance  from  the 
evil  they  were  under,  would  in  time  appear  ;  but  -when  or 
nvberey  or  by  nvhat  means  they  were  to  be  delivered,  they 
could  not  poffibly  underftand,  unlefs  the  matter  was 
further  revealed  to  them,  aa  probably  it  was  at  the  infti- 
tution  of  facrifice  (See  Sacrifice).  Obfcure,  how- 
ever, as  this  promife  or  prophecy  was.  It  ferved  after 
the  fall  as  a  foundation  for  religion,  and  truft  and  conr 
fidence  towards  God  in  hopes  of  deliverance  in  time 
from  the  evils  of  difobedience  :  and  this  appears  to  have 
been  the  fole  purpofe  for  which  It  was  given,  and  not*  - 
as  fome  well-meaning  though  weak  advocates  for  Chrif- 
tianlty  have  imagined,  as  a  predidlion  pointing  diredly 
to  the  crofs  of  Chrlft. 

As  this  prophecy  was  the  firft,  fo  is  It  the  only  con.- 
fiderable  one  in  which  we  have  any  concern  from  the 
creation  to  the  days  of  Noah.  It  was  proportioned  to, 
the  then  wants  and  necelTitics  of  the  world,  and  was  the 
grand  charter  of  God's  mercy  after  the  fall.  Nature 
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had  no  pertain  help  for  finners ;  lier  rights  were  loil 
with  her  innocence.  It  was  therefore  neceffary  either 
to  deiVoy  the  offenders,  or  to  ralfe  them  te  a  capacity 
of  falvation,  by  giving  them  fuch  hopes  as  might  cna- 
hle  them  to  exercife  a  reafonable  rehgion.  So  far  the 
light  of  this  prophecy  extended.  B»y  what  means  God 
intended  to  work  their  falvation,  he  did  not  e>,^reisly 
declare:  and  who  has  a  right  to  complain  that  he  did 
not,  or  to  prefcribe  to  him  rules  in  dilpenling  his  mercy 
to  the  children  of  men  ? 

Upon  the  hopes  of  mercy  which  this  prophecy  gives 
in  very  general  tenns,  mankind  refted  till  the  birth  of 
Noah.  At  that  period  a  new  prophecy  was  delivered 
by  Lamech,  who  foretels  that  his  .fon  fh'ould  comfort 
them  concerning  tlie  work  and  toil  of  their  hands, 
**  beeaufe  of  the  earth  ivhlck  the  Lord  had  curfed."  We 
are  to  remember  that  the  curfe  pronpunced  upon  the 
earth  was  part  of  the  fentence.  palled  upon  our  flrft  pa- 
rents ;  and'  when  tliat  part  was  remitted,  if  it  ever  was 
remitted,  mankind  would  acquire ,  new  and  more  Hvely 
hopes  that  in  God's  good  time  they  fhould  be  freed  from 
the  whole.  But  it  has  been  iliown  by  bifhop  Sherlock*, 
that  this  declaration  of  Lamech's  was  a  prediftion,  that 
during  the  life  of  his  fon  the  curfe  fhould  be  taken  ofF 
from  the  earth  :  and  the  fame  prelate  has  proved  with 
great  perfpicuity,  and  in  the  moil  fatisfaftory  manner,' 
that  this  happy  revolution  aftually  took,  place  after 
the  flood.  The  Hmits  prefcribed  to  an  article  of  this 
kind  will  not  permit  us  even  to  abridge  his  arguments. 
We  fliall  only  pbferve,  that  the  truth  of  his  conclufion 
is  manifeft  from  the  veiy"  words  of  fcripture  ;  for  when 
God  informs  Noah  of  his  defign  to  deflroy  the  world, 
he  adds,  "  But  with  thee  will  I  eftabhfh  my  covenant;" 
and  as  foon  as  the  deluge  was  over,  he  declared  that  he 
"  would  not  again  curfe  the  ground  any  more  for  man's 
fake  ;  but  that  while  the  earth  fhould  remain,  feed-time 
and  harveft,  and  cold  and  heat,  and  fummer  and  winter, 
and  day  and  night,  fliould  not  ceafe."  From  this  lail 
declaration  it  is  apparent  that  a  curfe  had  been  on  the 
earth,  and  that  Teed-time  and  harveft  had  often  failed; 
that  the  curfe  was  now  taken  off ;  and  that  in  confe- 
quence  of  this  covenant,  as  it  is  called,  with,  Noah  and 
his  feed  and  with  every  living  creature,  mankind  fhould 
not  henceforth  be  fubjeAed  to  toil  fb  fcvere  and  fo  gene- 
rally fruitlefs. 

It  may  feem  fui-prifing  perhaps  to  fome,  that  after  fo, 
great  a  revolution  in  the  world  as  the  deluge  made, 
God  fhould  fay  nothing  to  the  remnant  of  mankind  of 
the  punifliments  and  rewards  of  another  life,  but  fliould 
make  a  new  covenant  with  them  relating  merely  to  fruit- 
ful feafons  and  the  blefilngs  of  the  earth.  But  in  the 
fcriptures  we  fee  plainly  a  gradual  working  of  provi- 
dence towards  the  redemption  of  the  world  from  the 
curfe  of  the  fall ;  that  the  temporal  bleffings  were  firfl 
reftored  as  an  earneft  and  pledge  of  better  things  to 
follow ;  and  that  the  covenant  given  to  Noah  had, 
flriftly  fpeaking,  nothing  to  do  with  the  hopes  of  futuri- 
ty, which  were  referved  to  be  the  matter  of  another 
covenant,  in  another  age,  and  to  be  revealed  by  him,, 
whofe  province  it  was  to  "  bring  life  and  immortality 
to  light  through  the  gofpel."  But  if  Noah  and  his 
forefathers  expefted  deliverance  from  the  wiiole  curfe  of 
tlie  fall,  the  aftual  dehverance  from  ona  part  of  it  was 
a  very  good  pledge  of  a  further  dehverance  to  be  ex- 
pe£ted  in  time.  Man  himfelf  was  curfed  as  well  as  the 
eround ;  he  was  doomed  to  duft :  and  fruitful  feafons 


are  but  a  fmall  relief,  compared  to  the  greatnefs  of  his  Pf^phecy. 

lofs.    But  wlien  fruitful  feafons  came,  and  one  part  of  -\r— 

the  curfe  was  evidently  abated.  It  gave  great  affurance 

that  the  other  fhould  not  lail  for  ever,  but  that  by 

fome  means,  ftill  unknown  to  them,  they  fhould  be 

freed  from  the  whole,  and  finally  bruife  the  ferpent's 

head,  who',  at  tlie  deluge,  had  fo.  feverely  bruifed  man's 

hccl. 

Upon  this  affurance  mankind  refled  for  fome  genera- 
tions, and  praftifed,  as  we  have  every  reafon  to  believ..',, 
a  rational  worfliip  to  the  one  God  of  the  univerfe.  At 
lafl,  however,  fdolatiy  was  by  fome  means  or  other  in- 
troduced (fee  Polytheism),  and  fpread  fo  univerfally 
tlirough  the  world,  that  true  religion  would  in  all  pro- 
babihty  have  entii-ely  failed,  had  not  God  vifibly  inter- 
pofed  to  preferve  fuch  a  fenfe  of  it  as  was  neceffary  for 
the  accompUlhment  of  his  great  defign  to  reftore  man-  j  ^ 
kind.  This  he  did  by  calling  Abraham  from  amidfl  Promife  cd 
his  idolatrous  kindred,  and  renewing  to  him  the  word  of  Abraham, 
prophecy  :  "  Get  thee  out  of  thy  country  (faid  he), 
and  from  thy  kindred,  and  from  thy  father's  houfe, 
unto  a  land  that  I  will  fliew  thee.  And  I  will  make  of 
thee  a  great  nation,  and  I  will  blefs  thee  and  make  thy 
name  great ;  and  thou  fhalt  be  a  blefling.  And  I  will 
blefs  them  that  blefs  thee,  and  curfe  him  that  curfeth 
thee  ;  and  in  thee  fhall  all  the  families  of  the  earth  be 
blefled."  Thefe  magnificent  promifes  are  feveral  times 
repeated  to  the  father  of  the  faithful  with  additional  cir- 
cumilances  of  great  importance,  fuch  as,  "  that  he  fhould 
be  multiplied  exceedingly  ;  that  he  fhould  be  .a  father 
of  many  nations  ;  that  kings  fhould  come  out  of  him 
and  above  all,  that  God  would  eflablifh  an  e'verhijling  co- 
venant with  him  and  his  feed,  to  give  him  and  them  all 
the  land  of  Cannan  for  an  e-virlajilng  pojpffton,  and  to  be 
their  God.'" 

Upon  fuch  of  thefe  promifes  as  relate  to  tempo- 
ral bleflings  we  need  not  dwell.  They  are  much  , 
of  the  fame  nature  with  thofc  which  had  been  given  < 
before  to  Lamech,  Noah,  Shem,  and  Japheth  ;  and  all 
the  world  knows  how  amply  and  literally  they  have 
been  fulfilled.  There  was  however  fo  Kttle  probability 
in  nature  of  their  accomplifhment  at  the  time  when  they 
were  made,  that  we  find  the  patriarch  aflcing  "  Where- 
by he  fhouTd  know  f  that  he. fhould  inherit  fuch  an  ex- 1  Genefi-r 
tent  of  country  ?'*  And  as  the  promifes  that  he  fhould 
inherit  it  were  meant  to,  be  a  foundation  for  religion 
and  confidence  in  God,  a  miraculous  fign  was  given  him 
that  they  came  indeed  from  the  fplrit  of  truth.  This 
removed  from  his  mind  every  doubt,  and  made  him  give 
the  fuUeft  credit,  not  only  to  them,  but  alfo  to  that 
other  promife,  "  that  in  his  feed  fhould  all  the  nations 
of  the  earth  be  bleffed." 

What  dlftin<3;  notion  he  had  of  this  bleffing,  or  in 
what  manner  he  hoped  it  fliould  be  effedled,  we  cannot 
pretend  to  fay.  "  But  that  he  underftood  It  to  be  a 
promife  of  reftorlng  mankind,  and  dehvering  them  from 
the  remaining  curfe  of  the  fall,  there  can  be  no  doubt. 
He  knew  that  death  had  entered  by  fin  ;,  he  knew  that 
God  had  promlfed  vlftory  and  redemption  to  the  feed 
of  the  woman.  Upon  the  hopes  of  this  reft'oration  the 
religion  of  his  anceflors  was  founded ;  and  when  God^ 
from  whom  this  bleffing  on  all  men  was  expected,  did 
exprefsly  promife  a  bleflihg  on  all  men,  and  in  this  pro- 
mife founded  his  everlafling  covenant — what  couldAbrar 
ham  elfe  expeft  but  the  completion  In  his  feed  of  that, 
ancient  promife  and  prophecy  concerning  the  victory. 
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.f  rophecy>to  be  obtained  by  the  woman's  feed?  The  curfe  of  the 

 ground  was  expiated  in  the  flood,  and  the  earth  reftored 

with  a  bltfling,  which  was  the  foundation  of  the  tempo- 
ral covenant  with  Noah ;  a  large  fiiare  of  which  God 
exprefsly  grants  to  Abraham  and  his  pofterity  particu- 
hrly,  together  with  a  proroife  to  bring,  by  their  means, 
a  new  and  further  bleffiag  upon  the  whole  race  of  men. 
If  we  lay  thefe  things  to  heart,  we  cannot  fuppofe  that 
lefs  ceuld  be  expefted  from  the  new  proraife  or  prophe- 
cy given  to  Abraham  than  a  deliverance  from  that  part 
of  the  curie  ftill  remaining  on  men  :  D'{/i  thou  tin  and 
to  dujl  tkou  Jljoh  return.  In  virtue  of  this  covenant  A- 
braham  and  his  pofterity  had  reafon  to  expeft  that  the 
time  would  come  when  man  ftiould  be  called  from  his 
dull  again.  For  this  expedation  they  had  his  afTumnce 
who  gave  the  covenant,  that  he  would  be  their  God 
for  ever.  Well  might  our  Saviour  then  tell  the  fons  of 
Abraham,  that  even  Mofes  at  the  bufh  fhowtd  the  re- 
furredlion  of  the  dead,  when  he  called  the  Lord  the 
God  of  Abraham,  and  the  God  of  Jfaac,  and  the  God 
cf  Jacob  *." 

Thefe  promifes  made  to  Abraham,  were  renewed  to 
l/l  r'tJLy.  Ifaac  and  Jacob  ;  to  the  laft  of  whom  it  was  revealed, 
not  only  that  all  the  nat'ons  of  the  earth  fhould  be 
To  ific  blefTed  in  his  feed,  but  that  the  bleffing  fhould  fpring 
and  Jacob,  from  his  fon  Judah.  It  is,  however,  by  no  means  evi- 
dent that  any  one  of  thofe  patriarchs  knew  precifely  by 
what  mean}  (a)  the  curfe  of  the  fall  was  to  be  entirely 
removed,  and  all  men  called  from  their  duft  again.  It 
■was  enough  that  they  were  convinced  of  the  faft  in  ge- 
neral terms,  fmce  fuch  convi^lion  was  a  fuflicient  foun- 
dation of  a  rational  religion  ;  and  the  defcendants  of  A- 
braham  had  no  other  foundation  upon  which  to  reft 
tlieir  hopes,  and  pay  a  cheerful  worfliip  to  the  God  of 
f. their  fathe;rs,  till  the  giving;  of  the  law  to  Mofes.    i  hen 
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Mofes  and  jndeed  they  were  incorporated  into  a  fociety  with  mu 
^}fJl^Z     nicipal  laws  of  their  own  and  placed  under  a  theocratic 
government ;  the  temporal  promifes  made  to 
thers  were  amply  fulfilled 


seeding 
^'ro|(h«s 


tic 

their  fa- 
religion  was  maintained  a- 
mono-  them  by* rewards  and  punifhments  equal'y  diftri- 
buted  in  this  world  (fee  Theology)  :  and  a  feries  of 
prophets  fuccecding  one  another  pointed  out  with  great- 
er and  greater  clearnefs,  as  the  fulnefs  of  time  approach- 
ed, the  perfon  who  was  to  redeem  mankind  trom  the 
power  of  death  ;  by  what  means  he  was  to  work  that 
..great  redemption,  and  at  what  precife  period  lie  was  to 
make  his  appearance  in  the  world.  By  thefe  fuperna- 
tural  interpofitions  of  divine  providence,  the  principles 
of  pure  theifm  and  the  praftice  of  true  religion  were 
•preferved  among  the  children  of  Ifrael,  when  all  other 
nations  were  funk  in  the  groffeft  idolatry,  and  wallowed 
in  the  moft  abominable  vices ;  when  the  far-famed  E- 
^yptians,  Greeks,  and  Romans,  fell  down  with  adoration 


to  ftocks  and  ftones  and  the  vileft  reptiles;  and  vrlicn  Proj  ■ 
they  liad  no  well  grounded  hope  of  anpther  life,  and 
were  in  fa^  without  Gi)d  in  the  woild. 

Fi"om  this  fiiort  deduftion,  we  think  ourfelves  intitled 
to  conclude,  that  the  prima>'y  ufe  and  intent  of  prophe-  \  ^ 
cy,  under  the  various  difpcnfations  of  the  Old  Tefta-a  lenfc 
ment,  "vvas  not,  as  is  too  often  fuppofed,  to  eftablifh  the  cligiyi 
divine  «iiflion  of  Jefus  Chrift,  but  to  keep  alive  in  the 
minds  of  thofe  to  whom  it  was  given,  a  fenfe  of  reli- 
gion, and  a  hope  of  future  deliverance  from  the  curfe  of 
the  fall.  It  Was,  in  the  expreflive  language  of  St  Peter, 
"  a  light  that  fhone  in  a  dark  place,  unto  which  men 
did  well  to  take  heed  until  the  day  dawned  and  the  day. 
ftar  arofe  in  their  hearts."  But  though  this  was  cer- 
tainly the  original  intent  of  prophecy  (for  Chrift,  had 
he  never  been  foretold,  would  have  proved  himfelf  to 
be  the  Son  of  God  with  power  by  his  aftonifhing  mi- 
racles, and  his  refurredlion  from  the  dead),  yet  it  can- 
not be  denied,  that  a  long  feries  of  prophecies,  given 
in  different  and  far  diftant  ages,  "and  having  all  their 
completion  in  the  hfe,  death,  and  refurre£lioii,  of  Jefus» 
concur  very  forcibly  with  the  evidence  of  miraoles  to 
prove  that  he  was  the  feed  of  the  woman  ordained  to 
bruife  the  head  of  the  fcrpent,  and  rcitore  man  to  hi* 
forfeited  inheritance.  To  the  Jews  the  force  of  \hn 
evidence  muft  have  been  equal,  if  not  fuperior,  to  that 
of  miracles  themfelves  ;  and  therefore  we  find  tire  A- 
poftles  and  hrft  preachers  of  the  gofpel,  in  their  ai- 
dreffcs  to  them  conftantly  appeahng  to  the  law  and  the 
prophets,  whilil  they  urged  upon  the  Gentiles  the  evi- 


dence of  miracles. 


IT 


In  order  to  form  a  right  Judgment  of  the  argument  T'hc  p'- 
for  the  truth  of  Chriftianity  drawn  fr  jm  the  fure  word^'^^"-J 
of  prophecy,  we  muft  not  confider  the  prophecies  given  ^gj.g^",, 
in  the  Old  Teftament  as  fo  many  p>edithi  ■Tif  only  inde-  connect 
pendent  of  each  other ;  for  if  we  do,  wc  fhall  totally  lofe 
fight  of  the  pui-pofe  tor  which  they  were  originally  gi- 
ven, and  ftiall  never  be  able  to  fatisfy  ourfelves  when 
confronted  by  the  objections  of  unbelievers.  It  is  eafy 
for  men  of  leifure  and  tolerable  parts  to  find  difficulties 
in  particular  predictions,  and  in  the  apphcation  of  them 
made  by  writers,  who  lived  many  hundred  years  ago^, 
and  who  had  many  ancient  books  and  records  of  the 
Jewilh  church,  from  which  they  drew  many  piiifages, 
and  perhaps  k>rne  prophecies  ;  which  books  and  l  ecords 
we  have  not  to  enable  us  to  underftand,  and  to  juftify 
their  applications.  But  it  is  nc  t  lb  eafy  a  matter  to 
{how,  or  to  perfuade  the  world  to  believe,  that  a  chain 
of  prophecies  reaching  through  feveral  thoufand  years, 
delivered  at  different  times,  yet  manifeftly  fubfei-vient 
to  one  and  the  fame  adminiftration  of  providence  from 
beginning  to  end,  is  the  effeft  of  art  and  contrivance 
and  rehgious  fraud.  In  examining  tlie  ieveral  prophe- 
8  cics 


(a)  This  they  certainly  could  not  know  from  the  promifes  exprefted  in  the  very  general  terms  in  Which  they 
arc  recorded  n  the  book  of  Genefis.  It  is,  however,  not  improbable  that  thofe  promifes,  as  they  immediately 
received  them,  were  conceived  in  terms  more  precife  and  particular  ;  and,  at  all  events,  DrWarburton  has  proved 
to  the  full  conviction  of  every  man  who  is  not  a  determined  unbeliever,  that  braham  was  commanded  to  fa- 
Cri  ce  his  Ion  Ifaac,  not  only  as  a  trial  of  his  obedience,  but  alfo  that  God  might  give  him  what  he  earneftly  de- 
fjred,  a  fcenlcal  re|)refentation  of  the  means  by  which  mankind  were  to  be  redeemed  from  death.  The  learned  wri- 
ter thinks,  and  his  reafoning  compels  us  to  think  with  him,  that  t-o  this  tranfaft  on  our  Saviour  alludes  when 
he  fays,    Your  father  AbraJharo  rejoiced  to  fee  my  dajf  and  he  faw  it  and  was  glaxJ." 
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cles  recofded  in  the  Old  Teftament,  we  are  not  to  fup- 
pofe  that  each  of  them  exprt-fsfy  pointed  out  and  char, 
ly  charaaerlzed  Jefas  Chrid.  Had  they  done  fo,  in- 
ftead  of  being  a  fupport  to  religion  in  general,  the  pur- 
pofe  for  which  they  were  originally  intended,  they 
■would  have  had  a  very  difiFerent  eScft,  by  making  thofe 
to  whom  they  were  given  repine  at  being  placed  under 
difpenfations  fo  very  inferior  to  that  of  the  gofpel.  We 
are  therefore  to  inquire  only  whether  all  the  notices, 


poral  peace,  or  that  internal  and  fpirltual'  peace — ^that  Pi-ftphegy-^ 
tranquillity  of  mind,  which  fets  a  man  at  peace  with  "  ^ 
God,  himfclf,  and  the  world.  But  whatever  the  true 
meanin-T  is,  this  prophecy  does  no  more  obtrude  one 
determinate  fcnfe  upon  the  mind  fince  the  coming  of 
Chrift  than  It  did  before.  But  then  Ave  fay,  the  ilate 
of  the  gofpel  was  very  properly  prefigured  in  this  de- 
fcription,  and  is  as  properly  prefigured  in  a  hundred 
more  of  the  like  kind ;  atid  fince  they  all  agree  in  a  fair 


which,  in  general  and  often  metaphorical  terms,  God  application  to  the  ftate  of  the  gofpel,  we  ftrongly  con- 
cave  to  the  fathers  of  his  Intended  falvatlon,  are  perfeft-    elude,  that  this  ftate  was  the  thnig  foretold  under  fuch 


Ty  anfvvered  by  the  coming  of  Chrlll ;  and  we  fliall  find 
that  nothing  has  been  promifed  with  refpefttothat  fub- 
je6t  vv'hich  has  not  been  performed  in  the  ampieft  man- 
ner. If  we  examine  the  prophecies  in  this  manner,  we 
fhall  find  that  there  is  not  one  of  them,  which  the  A- 
jjollles  have  applied  to  the  Mefliah,  that  is  not  appli- 
cable in  a  rational  and  important  fenfe  to  fomething  in 
the  birth,  life,  preaching,  death,  refurreAion,  and  afcen- 
fion  of  Jefus  of  Nazareth  ;  that  as  applied  to  him  they- 
are  all  confiftent  with  each  other  ;  and  that  though 
feme  few  of  them  may  be  apphed  without  abfurdity  to 
perfons  and  events  under  the  Jewifli  difpenfation,  Chrill 
is  the  only  perfon  that  ever  exifted  in  whom  they  all 
meet  as  in  a  centre.  In  the  limits  prefcribed  us,  it  is  im- 


expreffions.  So  that  the  argument  from  prophecy  for 
the  truth  of  Chriftianity  does  not  reft  on  this,  that  the 
event  has  neceffarlly  limited  and  afcertained  the  parti- 
cular fcnfe  and  meaning  of  every  prophecy  ;  but  in  this, 
that  every  prophecy  has  in  a  proper  fenfe  been  completed 
by  the  coming  of  Chrift.  It  is  abfurd,  therefore,  to 
expeft  clear  and  evident  convlftlon  from  every .  fingle 
prophecy  apphed  to  Chrift  ;  the  evidence  muft  arife 
from  a  view  and  comparifon  of  all  together."  It  is 
doubtlefs  a  great  miftake  to  fuppofe  that  prophecy  was 
intended  folely  or  chiefly  for  their  fakes  in  whofe  time 
the  events  predldled  are  to  happen.  What  great  occa- 
fion  is  there  to  lay  in  fo  long  beforehand  the  evidence 
of  prophecy  to  convince  men  of  things  that  are  to  hap- 


poffible  that  we  fliould  enter  upon  a  particular  proof  of  pen  in  their  own  times  ;  the  truth  of  which  they  may, 
this  pofition.  It  has  been  proved  by  numberkfs  wri-  if  they  pleafe,,  learn  from  their  own  fenfes  ?  Yet  fome 
ters,  and,with  refpeft  to  the  moft  important  prophecies, 


'ereci. 


by  none  with  greater  fuccefs  than  bifliop  Sherlock  in  his 
U/e  and  Intent  of  Prophecy  in  the  fever  al  ages  of  the  loorU; 
^  work,  which  we  recommend  to  our  readers  as  one  of 
the  moft  valuable  on  the  fubjcdl  in  our  own  or  any  other 
language. 

But  admitting  that  it  would  have  been  Improper,  for* 
the  reafons  already  hinted  at,  to  have  given  a  clear  and 
preelfe  defcription  of  Chrift,  and  the  Chrlftian  difpen- 
fation, to  men  who  were  ordained  to  live  under  difpen- 
fations lefs  perfeft,  how,  it  may  be  afk'ed,  comes  It  to 
pafs  that  many  of  the  prophecies  applied  by  the  writers 
of  the  gofpel  to  our  Saviour  and  his  aftions  are  ftlll  dark 
and  obfcure,  and  fo  far  frorxi  belonging  evidently  to  him 
and  to  him  only,  that  It  requires  much  learning  and  fa- 
gacity  to  ftiow  even  now  the  connexion  between  fome 
prophecies  and  the  events  I 

In  anfwer  to  thefe  queftions,  the  learned  prelate  juft 
referred  to  obferves,  "  That  the  obfcurity  of  prophecy 
does  not  arifc  frorn  hence,  that  it  is  a  relation  or  defcrip 


people  are  apt  to  talk  as  if  they  thought  the  truth  of 
the  events  predifted  depended  very  much  on  the  evi- 
dence of  prophecy  :  they  Ipeak,  for  inftance,  as  if  they 
imagined  the  certainty  aud  reality  of  our  Saviour's  re- 
furre6tion  were  much  concerned  In  the  clearnefs  of  the 
prophecies  relating  to  that  great  and  wonderful  event, 
aud  feem  to  think,  that  they  are  confuting  the  truth  of 
his  relarreftion  when  they  are  pointing  out  the  abfur- 
dity of  the  prophecies  relating  to  it.  But  can  any  thing 
be  more  abfurd  ?  For  what  ground  or  pretence  is  there 
to  inquire  whether  the  prophecies  foretelling  that  the 
Meffiah  fhould  die  and  rife  again  do  truly  belong  to 
Chrift,  unlefs  we  are  firft  fatisfied  that  Chrift  died  and 
rofe  again  ? 

The  part  which  unbelievers  ought  to  talje  in  this  - 
queftlon,  if  they  would  make  any  ufe  of  prophecy, 
fhould  be,  to-  ftiow  from  the  prophets  that  Chrift  was 
necefTarlly  to  rife  from  the  dead  ;  and  then  to  prove 
that  in  fa£t  Jefus  never  did  rife.  Here  would  be  a  plain 
confequence.    But  if  they  like  not  this  method,  they 


tion  of  fomething  future  ;  for  it  is  as  eafy  to  fpeak  of  ought  to  let  the  prophecies  alone  ;  for  if  Chrift  did  not 
things  future  plainly^  and  intelligibly,  as  It  is  of  things  rife,  there  is- no  harm  done  though  the  prophets  have 
paft  or  prefent.  It  is  not,  therefore,  of  the  nature  of 
prophecy  to  be  obfctire ;  for  it  may  eafily  be  made, 
when  he  who  gives  it  thinks  fit,  as  plain  as  hiftory^  On 
the  other  fide,  a  figurative  and  dark  defcription  of  a 
ftiture  event  will  be  figurative  and  dark  ftill  when  the 
event  happens  ;  and  confequently  will  have  all  the  ob- 
fiturity  of  a  figurative  and  dark  defcription  as  well  after 
as  before  the  event. .  The  prophet  Ifaiah  defcribes  the 
pieace  of  Chrift's  kingdom  in  the  following  manner  : 
*  The  wolf  ftiall  dwell  with  the  lamb,  and  the  leopard 
fhall  lie  down  with  the  kid,  and  the  calf  and  the  young 
lion,  and  the  fatling,  together,  and  a  little  child  fhall 
kad  them.'  Nobody,  fome  modern  Jews  excepted, 
cvCK-  underftood  this  literally  ;  nor  can  it  now  be  lite- 
rally  applied  to  the  ftate  of  the  gofpel.  It  was  and  is 
«ej«bk  of  diffcrent  interpretations ;  it  may  meaa  tcm- 


not  foretold  it.  And  if  they  allow  the  refurreftion  of 
Chrift,  what  do  they  gain  by  difcrediting  the  prophets? 
The  event  vfill  be  what  it  is,  let  the  prophecies  be  what 
they  will, 

Thefe  confiderations  ftiow  how  far  the  gofpel  is  netef- 
far'xly  concerned  in  prophetical  evidence,  and  how  clear 
tlic  prophecies  (hoiUd  be.  Chrift  claims  to  be  the  per- 
fon foretold  in  the  law  and  the  prophets  ;  -  and  as  truth  - 
muft  ever  be  confiftent  with  itfelf,  this  claim  muft  be 
true  as  well  Ss  all  others.  This  is  the  part  then  to  be 
tried  on  the  evidence  of  prophecy  :  Is  Chrift  that  per- 
fon defcrlbed  and  foretold  under  the  Old  Teftament  or 
not?  Whetlier  idl  the  prophecies  relating  to  him  be  plain 
or  not  plain,  It  matters  little  ;  the  fingle  queftlon  is, 
Are  there  enosgh  plain  to  (how  us  that  Chrift  is  the 
perfon  foretold  uudcr  the  Old  Teftament  Mf  there  be, 
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we  are  at  m  end  of  our  inquiry,  and  want  no  farther  and 
help  from  propliecy  ;  efpecially  fince  we  have  fcen  the 
day  dawn  and  enjoyed  the  marvellous  hdit  of  the  frofpel 
ofGod.  o  1- 

But  fo  unreafonable  are  unbelievers,  that  whilft  fome 
of  them  objeft  to  the  obfcurity  of  the  prophecies,  o- 
thers  have  rejefted  them  altogether  on  account  of  their 
clearnefs,  pretending  that  they  are  hiftories  and  not 
pi-ediftions.  The  prophecies  againft  which  this  objec- 
tion has  been  chiefly  urged  are  thofe  of  Daniel',  which 
were  firft  called  in  queftion  by  the  famous  Porphyry. 
He  affirmed  that  they  were  not  compofed  by  Daniel, 
whofe  name  they  bear,  but  by  fonie  author  who  lived 
in  Judea  about  the  time  of  Antiochus  Epiphanes ; 
becaufe  all  to  that  time  contained  true  hiftory,  but  that 
all  the  fads  beyond  that  were  manifellly  falfe. 

This  method  of  oppofmg  the  prophecies,  as  a  father 
of  the  church  rightly  obferves,  is  the  ftrongeft  teilimo- 
ny  of  their  truth  :  for  they  are  fo  exaftly  fulfilled,  -that 
to  infidels  the  prophet  feemed  not  to  have  foretold 
things  future,  but  to  have  related  things  paft.  To  an 
infidel  of  this  age,  if  he  has  the  fame  ability  and  know- 
ledge of  hiftory  that  Porphyry  had,  all  the  fubfequent 
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fon  of  Ham,  and  then  the  fortunes  of  the  poftcrity  of 
Ham  by  his  otiier  fons. 

With  the  fate  of  the  Canaanites  every  reader  is  ac- 
quainted. They  were  conquered  by  Jofhua  feveral  cen- 
turies after  the  delivery  of  this  prophecy  ;  and  fuch  of 
them  as  were  not  exterminated  were  by  him  and  SoUn 
mon  reduced  to  a  Hate  of  the  loweft  fervitude  to  the  It 
raehtes,  tlfe  pofterity  of  Shem  the  brother  of  Ham.  TIk 
Greeks  and  Romans,  too,  who  were  the  defcendants  of 
Japheth,  not  only  fubdued  Syria  and  Paleftine,  but  alfo 
purfued  and  conquered  fuch  of  the  Canaanites  as  were 
anywhere  ^  remaining,  as  for  inftance  the  Tyrians  and 
Crathaginians,  bf  whom  the  former  were  ruined  by  A- 
lexander  and  the  Grecians,  and  the  latter  by  Scipio  and 
the  Romans.  Nor  did  the  efFctls  of  the  curfe  ftop 
'there.  The  miferable  remainder  of  that  devoted  people 
have  been  ever  fince  flaves  to  a  foreign  ybk^  ;  firit  to  the 
Saracens  who  are  defcended  from  Shera,  and  afterwards 
to  the  Turks  who  are  defcended  from  Japheth  ;  and 
under  the  Turkifh  dominion  they  groan  at  this  day. 
If  we  take  the  prophecy  as  it  ftands  in  the  Arabia 
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prophecies  ot  Daniel,  except  thofe  which  are  ftill  ful-  veifion,  its  accomphfhmenc  is  ftiU  more  remarkable, 
filling,  would  appear  to  be  hiftoiy  and  not  prophecy  :  The  whole  continent  of  Africa  was  peopled  principally 
for  It  entirely  overthrows  the  notion  of  their  being  by  the  pollerity  of  Ham.  And  for  how  many  ages  have 
written  in  the  days  ef  Antiochus  Epiphanes,  or  of  the  the  better  parts  of  that  countiy  lain  under  the  domi- 
Maccabees,  and  eftablifhea  the  credit  of  Daniel  as  a  pro-  nion  firft  of  the  Romans,  then  of  the  Saracens,  and  now 
phet  beyond  contradiaion,  that  there  are  feveral  of  of  the  Turks  ?  In  what  wickednefs,  ignorance,  barba- 
thofe  prophecies  which  have  been  fulfilled  fince  that  pe-  rity,  flavery,  and  mifery,  hve  moft  of  its  inhabitants? 
^,^A  ^„  .„^n  „„  u„f^„„  -  ,     •      r  ^£  ^j^^  p^^^  negroes  how  many  thoufands  are  every 

yeai-  fold  and  bought  hkc  beafts  in  the  market,  and  con- 
veyed from  one  quarter  of  the  world  to  do  the  work  of 
beafts  in  another  ;  to  the  full  accomplifliment  indeed  of 
the  prophecy,  but  to  the  lafting  difgrace  of  thofe  who 
are  from  the  love  of  gain  the  inftrmnents  of  fulfilling 
it.  Nothing  can  be  more  complete  than  the  executioa 
of  the  fentence  as  well  upon  Ham  as.upon  Canaan  \ 


^    ,   pe- 

nod  as  well  as  before  ;  nay,  that  there  are  prophecies  of 
Daniel  which  are  fulfilling  at  this  very  time  in  the 
world. 

Our  limits  will  not  permit  us  to  enter  into  the  ob- 
jedlions  which  have  been  made  to  this  prophet  by  the 
author  of  The  Literal  Scheme  of  Prophecy  confidtred ; 
nor  is  there  occafion  that  vs'e  fnould  enter  into  them. 
7'hey  liave  been  all  examined  and  completely  anfwered 
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•by  Bifiiop  Chandler  in  his  Vindtcatton  of  his  Defence  of  and  the  hardieft  infidel  will  not  dare  to  fay  that  it  was 

Chrijltanity,  by  Mr  Samuel  Chandler  in  his  Vindica-  pronounced  after  the  event. 

t'wn  of  the  Antiquity  snd  Authority  of  Daniel's  Prophecies^        The  next  ^propkecy  which  we  ftiall  notice  is  that  of 

•and  by  JBifliop  Newton  in  his  excellent  Difertations  on  Abraham  concerning  the  multitude  of  his  defcendants  ; 

the  Prophecies.    To  thefe  authors  we  refer  the  reader  ;  which  every  one  knows  is  ftill  fulfilled  in  the  Jews  even 

■and  ftiali conclude  the  prefent  article  with  a  view  of  in  their  diiperfcd  fttite,  and  therefore  cannot  have  been 

fome  prophecies  given  in  very  remote  ages,  which  are  in  given  after  the  event  of  which  it  fpeaks 


this  age  receiving  their  accomplifiiment. 

Of  thefe  the  firft  is  that  of  Noah  concerning  the  fer- 
vitude of  the  pofterity  of  Canaan.  In  the  greater  part 
of  original  manufcripts,  and  in  our  verfion  of  the  holy 
fcriptures,  this  prophecy  is  thus  exprefled :  "  Curfed 
be  Canaan;  a  fervant  of  fervants  ftiall  he-be  unto  his 
brethren  but  in  the  Arabic  verfion,  and  in  fome  co- 
pits  of  the  Septuagint,  it  is,  "  Curfed  be  Ham  the  fa- 
ther of  Canaan  ;  a  fervant  of  fervants  ftiall  he  be  to 
his  brethren."  Whether  the  curfe  was  really  pronoun- 
ced upon  Ham,  which  we  think  rhoit  probable,  or  on- 
iy  upon  his  fon  Canaan,  we  fiiall  find  the  prediction  re- 
markably fulfilled,  not  barely  ages  after  the  book  of 
Genefis  was  very  generally  known,  but  alfo  at  this  ve- 
ry day.  It  is  needlefs  to  inform  any  man  who  has  but 
looked  into  the  Old  Teftament,  that  when  the  ancient 
patriarchs  pronounced  either  a  curfe  or  a  bleffing  upon 
any  of  their  fons,  they  meant  to  declare  the  future  for- 
tunes, not  of  that  fon  individually,  but  of  his  defcen- 
-lilant*  as  a  tribe  or  a  nation.    Let  us  keep  this  in  mind, 


Of  the  fame  kind  are  the  feveral  prophecies  concern- 
ing lihmael  ;  of  which  f«me  have  been  fulfilled,  and 
others  are  at  prefent  fulfilling  in  the  moft  aftonifhing 
manner.  Of  this  fon  of  Abraham  it  was  foretold,  that 
*'  he  ftiould  be  a  wild  man  ;  that  his  hand  fhould  be 
againft  every  man,  and  every  man's  hand  againft  him  ; 
that  he  ftiould  dwell  in  the  prefence  of  all  his  brethren  ; 
that  he  fiiould  be  multiplied  exceedingly,  beget  twelve 
princes,  and  become  a  great  nation."  The  facred  hif- 
torian  who  records  thefe  prophecies  adds,  that  "  God 
was  with  the  lad,  and  he  grew,  and  dwelt  in  the  wilder- 
nefs,  and  became  an  archer." 

To  fhow  how  fuUy  and  literally  all  thefe  prophecies 
have  been  accomphfhed,  would  require  more  room  than 
we  have  to  beftow ;  and  to  the  reader  of  hiftorv  the  la-- 
hour  would  be  fuperfluous.  We  (hall  therefore  only 
lequeft  the  unbehever  to  attend  to  the  hiftory  of  the 
Arabs,  the  undoubted  defcendants  of  Ifhmael ;  and  to 
fay  how  it  comes  to  pais,  that  though  they,  have  been 
robbers  by  land  and  pirates  by  fea  for  time  ioynemo^ 
7  rial. 
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rial,  though  their  hands  have  been  againfl;  every  man, 
and  every  man's  hand  againft  them,  they  always  have 
dvpelt,  and  at  this  day  dwell,  in  the  prefence  of  their 
brethren,  a  free  and  independent  people.  It  cannot  be 
pretended  that  no  attempt  has  ever  been  made  to  con- 
quer them  ;  for  the  greateft  conquerors  in  the  world 
have  all  in  their  turns  attempted  it :  but  though  fome 
of  them  made  great  progrefs,  not  one  was  ever  crown- 
ed with  fuccefs.  It  cannet  be  pretended  that  the  in- 
acceffiblenefs  of  their  country  has  been  their  proteftion ; 
for  their  country  has  been  often  penetrated,  though  it 
never  was  entirely  fubdued.  When  in  all  human  pro- 
bability they  have  been  on  the  brink  of  ruin,  they  were 
iignally  and  providentially  delivered-  Alexander  was 
preparing  an  expedition  againft  them,  when  he  was  cut 
off  in  the  flower  of  his  age.  Pompey  was  in  the  career 
of  his  conquefts,  when  urgent  affairs  called  him  elfe- 
where.  jEHus  Gallius  had  penetrated  far  into  their 
country,  when  a  fatal  difeafe  deftroyed  great  numbers 
of  his  men,  and  obliged  him  to  return.  Trajan  befie- 
ged  their  capital  city,  but  was  defeated  by  thunder  and 
lightning  and  whirlwinds.  Severus  befieged  the  fame 
city  twice,  and  was  twice  repelled  from  before  it.  The 
Turks,  though  they  w-^re  able  to  wreft  from  them  their 
foreign  conquefts,  have  been  fo  little  able  to  fubdue  the 
Arabs  themfelves,  or  even  to  reftrain  their  depredations, 
that  they  are  obliged  to  pay  them  a  fort  of  annual  tri- 
bute for  the  fafe  paffage  of  the  pilgrims  who  go  to 
Mecca  to  pay  their  devotions.  On  thefe  fafts  we  fhall 
not  exclaim.  He  who  is  not  ftruck  upon  comparing 
the  fimple  hiftory  of  this  fingular  people  with  the  pro- 
phecies fo  long  ago  delivered  of  them  and  their  -great 
anceftor,  whofe  love  of  liberty  is  compared  to  that  of 
the  wild  afs,  would  rife  wholly  unmoved  from  our  ex- 
clamations. 

A  fourth  prophecy  of  this  kind,  which  cannot  be  al- 
leged to  have  been  uttered  after  the  event,  is  the  de- 
nunciation of  Mofes  againft  the  children  of  Ifrael  in  cafe 
of  their  difobedience  ;  which  is  fo  literally  fulfilled,  that 
even  at  this  moment  it  appears  rather  a  hiftory  of  the 
prefent  ftate  of  the  Jews,  than  a  remote  prediftion  of  their 
apoftacy  and  punifhment.  "And  the  Lord  ftiall  fcatter 
thee  among  all  people  from  the  one  end  of  the  earth^even 
unto  the  other.  And  among  thefe  nations  flialt  thou 
find  no  cafe,  neither  fliall  the  fole  of  thy  foot  have  reft ; 
but  the  Lord  ftiall  give  thee  there  a  trembling  heart,  and 
failing  of  eyes,  and  forrow  of  mind.  And  thy  life  ftiall 
hang  in  doubt  before  thee ;  and  thou  ftialt  fear  day  and 
night,  and  ftialt  have  none  affurance  of  thy  life."  (Deut. 
xxviii.  64,  65,  66.)  •*  And  thou  (halt  become  an  afto- 
nifhment,  a  proverb,  and  a  bye-word,  among  all  nations, 
whither  the  Lord  fliall  lead  you."  (Deut.  xxviii.  37.) 

Similar  to  this  denunciation,  but  attended  with  fome 
circumftances  ftill  more  wonderful,  is  the  following  pre- 
diilion  of  the  prophet  Hofea  :  "  The  children  of  Ifrael 
fliall  abide  many  days  without  a  king,  and  without  a 
prince,  and  without  a  facrifice,  and  without  an  image, 
and  without  an  ephod,  and  without  teraphim.  After- 
wards fliall  the  children  of  Ifrael  return,  and  feek  the 
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Lord  their  God,  and  David  tlieir  king ;  and  fliall  fear  Prophscy. 
the  Lord  and  his  goodnefs  in  the  latter  days  (a)"  In '— — v-~— ' 
this  paffage  we  find  the  ftate  of  the  Jews  for  the  laft 
1700  years  clearly  and  diftlnftly  defcribed  with  all  its 
circumftances.  From  the  time  that  they  rejedled  their 
Mefliah  all  things  began  to  work  towards  the  deftruc-  ■ 
tion  of  their  polities  both  civil  and  religious  ;  and  with- 
in a  few  years  from  his  death,  their  city,  temple,  and 
government,  were  utterly  ruined  ;  and  they  themfelves, 
not  carried  into  a  gentle  captivity,  to  enjoy  their  laws, 
and  live  under  governors  of  their  own  as  they  did  in 
Babylon,  but  they  were  fold  like  beafts  in  a  market, 
and  became  flaves  In  the  ftrlfteft  fenfe  ;  and  from  that 
day  to  this  have  had  neither  prince  nor  chief  among 
them.  Nor  will  any  one  of  them  ever  be  able,  after  all 
their  pretences,  to  prove  his  defcent  from  Aaron,  or  to 
fay  with  certainty  whether  he  is  of  the  tribe  of  Judah 
or  of  the  tribe  of  Levi,  till  he  ftiall  difcover  that  un- 
known country  where  never  mankind  dwelt,  and  where 
the  apocryphal  Efdras  has  placed  their  brethren  of  the 
ten  tribes.  This  being  the  cafe,  It  is  impoffible  they 
can  have  either  an  altar,  or  a  facrifice,  or  a  priefthood, 
according  to  the  inftitution  of  Mofes,  but  are  evidently 
an  outcaft  people  living  under  laws  which  cannot  be  ful- 
filled. 

The  caufe  of  this  deplorable  condition  Is  llkewlfe  af-  .\nd  the 
figned  with  the  fame  perfplculty :  They  are  fcattered  caule  of 
over  the  face  of  the  earth,  becaufe  they  do  not  acknow- 
ledge  Chrift  for  the  Mefliah  ;  becaufe  they  do  not  fub- 
mit  to  their  own  king,  the  true  David.  In  the  pro- 
phetic writings  the  name  of  David  Is  frequently  given 
to  the  Meffiah,  who  was  to  defcend  from  that  prince. 
Thus  Ezeklel,  fpeaking  of  the  kingdom  of  Chrift,  fays, 
"  I  will  fet  up  one  Shepherd  over  them,  and  he  ftiall 
feed  them,  even  my  fervant  David  ;  he  fliall  feed  them, 
and  he  fliall  be  their  ftiepherd."  And  Jeremiah  fays, 
"  They  ftiall  ferve  the  Lord  their  God,  and  David  their 
king,  whom  I  will  raife  up  unto  them." 

That  in  thefe  places,  as  well  as  in  the  paffage  under 
confideration,  the  Meffiah  Is  meant,  is  undeniable  ;  for 
David  the  fon  of  Jeffe  was  dead  long  before  any  of 
the  three  prophets  was  born  ;  and  by  none  of  them  It 
is  faid,  "  afterwards  David  their  king  fliall  come  again;" 
but  "  afterwards  the  children  of  Ifrael  ftiall  return  to 
David  their  king,"  they  ftiall  recover  from  their  blind 
infatuation,  and  feek  him  whom  they  have  not  yet 
known.  By  their  not  receiving  Jefus  for  the  Chrift, 
they  have  forfeited  all  claim  to  the  divine  favour,  and 
are,  of  confequence,  "  without  a  king,  and  without  a 
chief,  and  without  a  facrifice,  and  without  an  altar,  and 
without  a  priefthood." 

The  time,  however,  will  come,  when  they  ftiall  re-  j-^^i^.  re- 
turn and  feek  "  the  Lord  their  God  and  David  their  turn  a!fo 
king  ;"  when  they  fliall  tremble  before  him  whom  their  foretold, 
fathers  crucified,  and  honour  the  fon  even  as  they  ho- 
nour the  father.    That  this  part  of  the  prophecy  will 
in  time  be  as  completely  fulfilled  as  the  other  has  been, 
may  be  confidently  expected  from  the  wonderful  pre- 
fervation  of  the  Jews  for  fo  many  ages.    Scattered  as 
4  G  they 


(b)  Such  is  our  tranflatlon  of  this  remarkable  prophecy-,  but  the  Greek  verfion  of  the  Seventy  has  it,  perhaps 
more  properly,  thus  :  "  The  children  of  Ifrael  fliall  abide  many  days  without  a  king,  and  without  a  chief,  and 
without  facrifice,  and  without  an  altar,  and  without  a  priefthood,  and  without  prophecies.    Afterwards,"  &c. 
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Pn[<htej.  they  are  over  the  whole  earth,  and  hated  as  they  are  by 
'•"-y—^  aJl  nations,  it  might  naturally  be  thought,  that  in  pto- 
cefs  of  time  they  would  have  coalefced  with  their  con- 
querors, and  have  been  ultimately  abforbed  and  anni- 
hilated by  the  union,  fo  that  not  a  trace  of  them  fhould 
now  have  remained  ;  yet  the  facSl  is,  that,  difperfed  as 
they  have  ever  fince  been  over  the  whole  face  of  the 
globe,  they  have  never,  in  a  iingle  iiiftance  in  any  coun- 
try, loft  their  religious  or  national  diftinftions  ;  and 
they  are  now  generally  fuppofed  to  be  as  numerous  as 
they  were  under  the  reigns  of  David  and  Solomon, 
This  is  contrary  to  all  hiflory,  and  all  experience  of 
the  conrfe  of  human  affairs  in  fimilar  cafes  ;  it  has 
been  boldly  and  juftly  ftylcd  a  Handing  miracle.  With- 
in 1000  or  1200  years  back,  a  great  variety  of  extra- 
ortlinary  and  important  revolutions  have  taken  place 
among  the  nations  of  Europe.  In  the  fouthern  part  of 
this  ifland  the  Britons  were  conquered  by  the  Saxons, 
the  Saxons  by  the  Danes,  and  the  Danes  and  Saxons 
by  the  Normans  ;  but  in  a  few  centuries  thefe  oppofite 
and  hoftile  nations  were  confolidated  into  one  indiiltn- 
guilhable  mafs.  Italy,  about  the  fame  time  that  Bri- 
tain was  fubdued  by  the  Saxons,  was  conquered  by  the 
Goths  and  Vandals :  and  it  is  not  eafy  to  conceive  a 
more  ftriking  contraft  than  that  which  fubfifted  between 
the  poliflied  inhabitants  of  that  delightful  country  and 
their  favage  Invaders  ;  and  yet  how  foon  did  all  diftinc- 
tion  ceafe  between  them  !  In  France,  the  Roman  colo- 
nies gradually  affimilated  with  the  ancient  Gauls  ;  and 
in  Spain,  though  the  Moors  continued  for  feveral  ages, 
and  till  tiieir  fmal  cxpulfion,  a  diftindi  people,  yet  after 
they  were  once  reduced  to  a  ftate  of  fubjeAion,  their 
numbers  very  fenfibly  diminifhed ;  and  fuch  of  them  as 
were  fuffered  to  remain  after  their  laft  overthrow  have 
been  long  fince  fo  blended  with  the  Spaniards  that  they 
cannot  now  be  diftingulfhed.  But  with  regard  to  the 
Jews,  the  wonder  is,  that  though  they  do  not  in  any 
country  where  they  are  fettled  bear  any  proportion  to 
the  natural  inhabitants,  though  they  are  univerfally  re- 
duced to  a  Hate  of  the  loweft  fubjeftion,  and  even  ex- 
pofed  to  hatred,  contempt,  and  perfecution  ;  yet  in  no 
inftance  does  thtre  feem  to  be  the  leall  appearance  or 
probability  of  their  numbers  being  diminifhed,  in  no  in- 
Itance  do  they  difcover  any  decay  of  attachment  to  their 
religious  principles.  Whence  then  comes  it  that  this 
people  alone,  vv^ho,  having  no  form  of  government  or  a 
republic  anywhere  fubfifting,  are  without  the  means  by 
which  other  people  are  kept  united  and  diftinft,  ftiould 
ftiil  be  preferved  amongtl  fo  many  different  natiorrs|? 
How  comes  it,  when  tliey  have  been  thus  fcattered  in- 
to fo  many  diftant  corners,  hke  duft  which  cannot  be 
perceived,  that  they  fliould  ftill  fo  long  farviwe  the 
dilTolution  of  their  own  ftate,  as  well  as  that  of  fo  many 
others  ?  To  thefe  queftions  the  anfwer  is  obvious :  They 
are  preferved,  that,  as  a  nation,  "  they  may  return  and 
feek  the  Lord  their  God  and  David  their  king,  and 
fear  the  Lord  and  his  goodnefs  in  the  latter  days." 

We  might  here  fubjoin  many  prephecics  both  from 
the  Old  and  the  New  Teftament,  and  efpecially  from 
the  writings  of  St  Paul  and  St  John,  which  fo  clearly 
defcribe  the  various  fortunes  of  the  Chriftian  church, 
her  progrefs  to  that  ftate  of  general  corruption  under 
which  fhe  waa  funk  three  centuries  ago,  and  her  gra- 
dual  reft  oration  to  her  primitive  purity,  that  they  can- 
*ot  be  fuppofed  to  proceed  iiom  the  cuaning  crafi^nefs 
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of  merr,  or  to  have  been  written  after  the  events  of  Prophce 
which  they  fpeak.  To  do  juftice  to  thefe,  how-  *[™P*"^ 
ever,  would  require  a  volume,  and  many  excellent  vo-  ' 
lumes  have  been  written  upon  them.  The  reader  who 
wifhes  for  fatisfaftion  on  fo  interettlug  a  fubje6k  will  do 
well  to  confult  the  writings  of  Mr  Mede  and  Sir  Ifaac 
Newton,  together  with  Biihop  Newton's  Diffeitation*, 
and  the  Sermons  of  Hurd,  Halifax,  and  Bagot,  preach- 
ed at  Warburton's  lefture.  We  ftiall  only  obferve,  that 
one  of  the  ableft  reafoncrs  that  Great  Britain  ever  pro- 
duced,  after  having  paid  the  clofeft  attention  to  the  pre- 
diftions  of  the  New  Teftament,  hath  been  bold  enough 
to  put  the  truth  of  revealed  religion  itfelf  upon  the  rea- 
lity of  that  prophetic  fpirit  which  foretold  the  defola- 
tion  of  Chriit's  church  and  kingdom  by  antichrift.  '*  If 
(fays  he),  in  the  days  of  St  Paul  and  St  John, 
there  was  any  footftep  of  fuch  a  fort  of  power  as  this 
in  the  world  ;  or  if  there  had  been  any  fuch  power 
in  the  world;  or  if  there  was  then  any  appear- 
ance or  probability  that  could  make  it  enter  into  the 
heart  of  man  to  imagine  that  there  ever  cotrLD  be  any 
fuch  kind  of  power  in  the  world,  much  lefs  in  the 
temple  or  church  of  God ;  and  if  there  be  not  now  fuch 
a  power  adtually  and  coufplcboufly  exercifed  in  the 
world;  and  if  any  pifture  of  this  power,  drawn  af- 
ter THE  event,  can  now  defcribe  it  more  plainly  and 
exa6lly  than  it  was  originally  defcribed  in  the  words  of 
the  prophecy — then  may  it,  with  fome  degree  of  plaufi- 
bility,  be  fuggefted,  that  the  prophecies  are  nothing 
more  than  enthufiaftic  imaginations." 

Upon  the  whole,  we  conclude  with  Biftiop  Sherlock, 
that  the  various  prophecies  recorded  in  the  Holy  Scrip- 
tures were  given,  not  to  enable  man  to  forefee  with 
clearnefs  future  events,  but  to  fupport  the  feveral  dif- 
penfations  of  religion  under  which  they  were  refpe6tive- 
ly  promulgated.  The  principal  prophecies  recorded  in 
the  Old  Teftament  led  mankind  to  hope  for  a  complete 
deliverance  from  the  curfe  of  the  fall ;  and  therefore 
tended  to  fill  their  minds  with  gratitude,  and  to  enforce 
a  cheerfid  obedience  to  that  God  who  in  the  midft  of 
judgment  remembereth  mercy.  The  prophefcies,  whe- 
ther in  the  Old  or  New  Teftament,  that  pourtray  the 
prefent  ftate  of  the  Jews,  and  the  various  fortunes  of 
the  Chriftian  church,  as  they  are  daily  fulfilling  in  the 
prefence  of  all  men,  are  the  ftrongeft  polTible  proof  of 
the  divinity  of  our  holy  religion,  and  fupply  to  us  in 
the  latter  days  the  place  of  miracles,  by  which  it  wa&- 
at  firft  eftabhfhed. 

PROPHET,  in  general,  a  perfon  who  foretels  fu- 
ture events  ;  but  is  particularly  applied  to  fuch  infpired 
perfons  among  the  Jews  as  were  commiiTioned  by  God., 
to  declare  his  will  and  purpofes  to  that  people.  Among 
the  canonical  books  of  the  Old  Teftament  we  have  the 
writings  of  16  prophets,  four  of  whom  are  denominated 
the  greater  piophetsy  viz.  Ifaiah,  Jeremiah,  Ezekiel,  and 
Daniel;  fo  called  from  the  length  or  extent  of  their 
writings,  which  exceed  thofe  of  the  others,  viz.  Hofea, 
Joel,  Amos,  Obadiah,  Jonah,  Micah,  Nahum,  Habak- 
kuk,  Haggai,  Zechariah,  and  Malachi,  who  are  called 
the  Jejfer  prophdsy  from  the  fhortnefs  of  their  writings* 
The  Jews  do  not  place  Daniel  among  the  prophets,  be- 
caufe,  they  fay,  he  lived  the  life  of  a  courtier  rather 
than  that  of  a  prophet.  An  account  of  the  feveral 
writings  of  the  prophets  may  be  fcen  each  under  it» 
particular  head.    See  the  article  Isaiah*  &c. 


PRO  [ 

pM  Sons  Gfihe  pROPBBTs,  in  fcripture  liiftory,  an  appel- 
il  lation  given  to  young  men  who  were  educated  in  the 
'^'^-fchools  or  colleges  under  a  proper  mafter,  who  was 
commonly,  if  not  always,  an  infpired  prpphet,  in  the 
knowledge  of  religion  and  in  facred  mufic,  and  thus 
were  qualified  to  be  public  preachers  ;  which  feews  to 
have  been  part  of  the  bufinefs  of  the  prophets  on  the 
Sabbath-days  and  feftivals.  It,  is  probable  that  God 
generally  chofe  the  prophets,  whom  he  infpired,  out  of 
thefe  fchools.    See  Prophecy. 

PROPITIATION,  in  theology,  a  facrlfice  offered 
to  God  to  affuage  his  wrath  and  render  him  propitious. 
Among  the  Jews  there  were  both  ordinary  and  public 
facrifices,  as  holocaufts,  &c.  offered  by  way  of  thankf- 
giving  ;  and  extraordinaiy  ones,  offered  by  particular 
•  perfons  guilty  of  any  crime,  by  way  of  propitiation. 
The  Romifli  church  believe  the  mafs  to  be  a  facrifice 
of  propitiation  for  the  living  and  the  dead.  The  re- 
formed churches  allow  of  no  propitiation  but  that  one 
offered  by  Jefus  Chrift  on  the  crofs.  See  Sacrifice, 

PROPITIATORY,  any  thing  rendering  God  pro- 
pitious  ;  as  we  fay  propitiatory  facrifices,  in  contradi- 
llinftion  to  facrifices  which  were  euchariftical.  Among 
the  Jews  the  propitiatory  was  the  cover  or  lid  of  the 
ark  of  the  covenant ;  which  was  lined  both  within  and 
withoutfide  with  plates  of  gold,  infomuch  that  there  was 
no  wood  to  be  feen.  This  propitiatory  was  a  type  or 
figure  of  Chrifl,  whom  St  Paul  calls  the  propitiatory 
ordained  from  all  ages.    See  Ark  of  the  Covenant. 

PROPOLIS,  the  name  of  a  certain  fubftance  more 
tenacious  than  wax,  with  which  the  bees  flop  up  all  the 
holes  or  cracks  in  the  fides  of  their  hives.  See  Bee, 
n'  13. 

PROPONTIS,  or  Sea  of  Marmora,  a  part  of  the 
MediteiTanean,  dividing  Europe  from  Afia  ;  it  has  the 
Hellefpant  or  canal  of  the  Dardanelles  to  the  fouth- 
wefl,  whereby  it  communicates  with  the  Archipelago, 
and  the  ancient  Bofphorus  of  llirace,  or  Strait  of 
Conftantinople,  to  the  north-eaft,  communicating  with 
the  Black  or  Euxine  Sea,  It  has  two  caftles  :  that  on 
the  Afia  fide  is  on  a  cape,  where  fornierly  flood  a  tem- 
ple of  Jupiter.  The  caflle  of  Europe  is  on  an  oppo- 
fite  cape,  and  had  anciently  a  temple  of  Serapis.  It  is 
120  miles  long,  and  in  fome  places  upwards  of  40  miles 
broad. 

PROPORTION,  the  identity  or  fimilltude  of  two 
ratios.  Hence  quantities  that  have  the  fame  ratio  be- 
tween them  are  faid  to  be  proportional ;  e.  gr,  if  A  be  to 
B  as  C  to  D,  or  8  be  to  4  as  30  to  15 ;  A,  B,  C,  D, 
and  8,  4,  30,  and  15,  are  faid  to  be  in  proportion,  or 
are  fimply  called  proportionals.  Proportion  is  frequent- 
ly confounded  with  ratio  ;  yet  h*ve  the  two  in  reality 
very  different  ideas,  which  ought  by  all  means  to  be 
diftinguifhed.  Ratio  is  properly  that  relation  or  habi- 
tude of  two  things,  which  determines  the  quantity  of 
one  from  the  quantity  of  another,  without  the  interven- 
tion of  any  third  :  thus  we  fay  the  ratio  of  5  and  i  o  is 
2,  the  ratio  of  1 2  and  24  is  2.  Proportion  is  the  fame- 
nefs  or  likenefs  of  two  fuch  relations :  thus  the  relations 
between  5  and  10  and  12  and  24  being  the  fame,  or 
equal,  the  four  terms  are  faid  to  be  in  proportion. 
Hence  ratio  exifts  between  two  numbers,  but  propor- 
tion requires  at  leafl  three.  Proportion,  in  fine,  is  the 
liabitude  or  relation  of  two  ratios  when  compared  toge- 
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-tfeer  ;  as  ratio  is  of  two  quantities.  Sec  Aioebra,  A-^'^P"^*''^' 
RiTKMETic,  and  Geometry.  ^ 

Arithmetical  and  Geometrical  Proportion.    See  Pro- 
gression. 

Harmonical  or  Mufical  Proportion,  is  a  kind  of  nu- 
meral proportion  formed  tiius  :  of  three  numbers,  if  the 
firft  be  to  the  third  as  the  difference  of  the  firfl  and  fe- 
cond  to  the  difference  of  the  fccond  and  third ;  the 
three  numbers  are  in  fiarmonical  proportion. 

Thus  2,  3,  6,  are  harmonical,  becaufe  2  :  6  :  :  I  :  3. 
So  alfo  four  numbers  are  harmonical,  when  the  firfl  m 
to  the  fourth  as  the  difference  of  the  firfl  and  fecond  to 
the  difference  of  the  third  and  fourth. 

Thus  24,  16,  12,  9,  arc  harmonical,  becaufe  24:  9 
:  :  8  :  3.  By  continuing  the  proportional  terms  in  the 
firfl  cafe,  there  arifes  an  harmonical  progreffion  or  fe- 
rles. 

1.  If  three  or  four  numbers  in  harmonical  propor- 
tion be  multiplied  or  divided  by  the  fame  number  the 
produAs  or  quotients  will  alfo  be  in  harmonical  pro- 
portion :  thus,  if  6,  8,  1 2,  which  are  harmonical,  be 
divided  by  2,  the  quotients  3,  4,  6,  are  alfo  harmoni- 
cal ;  and  reciprocally  their  produdls  by  2,  viz.  6,  8, 
12. 

2.  To  find  an  harmonical  mean  between  two  num- 
bers given  ;  divide  double  the  prodiift  of  the  two  num- 
bers by  their  fum,  the  quotient  is  the  mean  required  ; 
thus  fuppofe  3  and  6  the  extremes,  the  produft  of  thefe 
is  18,  which  doubled  gives  36  ;  this  divided  by  9  (the 
fum  of  3  and  6)  gives  the  quotient  4.  Whence  3,  4, 
6,  are  harmonical. 

3.  To  find  a  third  harmonical  proportional  to  two 
numbers  given. 

Call  one  of  them  the  firfl  term,  and  the  other  the 
fecond :  multiply  them  together,  and  divide  the  pro. 
du6l  by  the  number  remaining  after  the  fecond  is  fub- 
trafted  from  double  the  firfl  j  the  quotient  is  a  third 
harmonical  proportional :  thus,  fuppofe  the'  given  terms 
3,  4,  their  produdl  12  divided  by  2  (the  remainder  af- 
ter 4  is  taken  from  6,  the  double  of  the  firfl),  the  quo- 
tient is  6,  the  harmonical  third  fought. 

4.  To  find  a  fourth  harmonical  proportion  to  three 
terms  given  :  multiply  the  firfl  into  the  third,  and  di« 
vide  the  produft  by  the  number  remaining  after  the 
middle  or  fecond  is  fubtrafted  from  double  the  firfl  j 
the  quotient  is  a  third  harmonical  proportion  ;  thus 
fuppofing  the  numbers  9,  12,  16,  a  fourth  will  be  faund 
by  the  rule  to  be  24. 

5.  If  there  be  four  numbers  difpofedln  order,  whei:?' 
of  one  extreme  and  the  two  middle  terms  are  in  arith- 
metical proportion ;  ar.d  the  fame  middle  terms  with 
the  other  extreme  are  in  harmonical  proportion,  t'ne 
four  are  In  geometrical  proportion  ;  as  here  2  :3 : 14  :6, 
which  are  geometrical ;  whereof  2,  3,  4,  are  arithmeti- 
cal, and  3,  4,  6,  harmonical. 

6.  If  betwixt  any  two  numbers  you  put  an  arlthme- 
tical  mean,  and  alfo  an  hai-monlcal  one,  the  four  will  be 
in  geometrical  proportion  :  thus  betwixt  2  and  6  aif 
arithmetical  mean  is  4,  and  an  harmonical  one  3  ;  and 
the  four  2  :  3  :  :  4  :  6,  are  geometrical. 

We  have  this  notable  difference  between  the  three 
kinds  of  proportion,  arithmetical,  harmonical,  and  gco- 
metrical ;  that  from  any  given  number  we  can  raife  a 
continued  arithmetical  ieries  Increafing  in  infinitum^  but  ^ 
4  G  2  I'l^t 
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Proportion  not  decreafing  :  the  harmonical  is  decreafable  in  injin  . 
turtle  but  not  increafable  ;  the  geometrical  is  both. 

Proportion,  or  Rule  of  Three.  See  Arithmetic, 
n';j3,i4,i5. 

Reciprocal  Proportion.     See  Reciprocal. 
Proportion  is  alfo  ufed  fof  the  relation  between 
unequal  things  of  the  fame  kind,  whereby  their  feveral 
parts  correfpond  to  each  other  with  an  equal  augmen- 
tation or  diminution. 

Thus,  in  reducing  a  figure  Into  little,  or  in  enlarging 
it,  care  is  taken  to  obferve  an  equal  diminution  or  en- 
largement, through  all  its  parts  ;  fo  that  if  one  line, 
e.  gr.  be  contrafted  by  one-third  of  its  length,  all  the 
reft  fhall  be  contrafted  in  the  fame  proportion. 

Proportion,  in  architerture,  denotes  the  juft  mag- 
nitude of  the  members  of  each  part  of  a  building,  and 
the  relation  of  the  feveral  parts  to  the  whole ;  e.  gr.  of 
the  di-  enfions  of  a  column,  &c.  with  regard  t©  the  or- 
donnance  of  a  whole  building. 

One  of  the  greateft  differences  among  architefts,  M. 
Perrault  obferves,  is  in  the  proportions  of  the  heights 
of  entablatures  with  refpedt  to  the  thicknefs  of  the 
columns,  to  which  they  are  always  to  be  accommoda- 
ted. 

In  effefk,  there  is  fcarce  any  work,  either  of  the  an- 
cients or  moderns,  whereiri  this  proportion  is  not  dif- 
ferent ;  fome  entablatures  are  even  near  twice  as  high 
as  others  : — yet  it  is  certain  this  proportion  ought  of 
all  others  to  be  moft  regulated  ;  none  being  of  greater 
importance,  as  there  is  none  wherein  a  defedt  is  fooner 
fpied,  nor  any  wherein  it  is  more  fliocking. 

Compafsof  Proportion,  a  name  by  which  the  French, 
and  after  them  fome  Englifh,  authors  call  the  Sec- 
tor. 

PROPORTIONAL,  relating  to  proportion.  Thus 
we  fay,  proportional  compaffes,  parts,  fcales,  fpirals, 
&c. 

Proportionals,  in  geometry,  are  quantities,  either 
linear  or  numeral,  which  bear  the  fame  ratio  or  rela- 
tion to  each  other. 

PROPOSITION,  in  logic,  part  of  an  argument 
wherein  fome  quality,  either  negative  or  pofitive,  is  at- 
tributed to  a  fubjedt. 

Proposition,  in  mathematics,  is  either  fome  truth 
advanced  and  (hown  to  be  fuch  by  demonftration,  or 
fome  operation  propofed  and  its  folution  fliown.  If 
the  propofition  be  deduced  from  feveral  theoretical  de- 
finitions compared  together,  it  is  called  a  theorem  ;  if 
from  a  praxis,  or  feries  of  operations,  it  is  called  a  pro- 
blem.   See  the  articles  Theorem  and  Problem. 

Proposition,  in  oratory.  See  Oratory,  n°  28. 
1 24. 

Proposition,  in  poetry,  the  firft  part  of  a  poem, 
wherein  rfie  author  propofes  briefly,  and  in  general,  what 
he  is  to  fay  in  the  body  of  his  work.  It  fhould  com- 
prehend only  the  matter  of  the  poem,  that  is,  the  ac- 
tion and  perfons  that  aft.  Horace  prefcribes  modefty 
and  fimplieity  in  the  propofition,  and  would  not  have 
the  poet  promife  too  much,  nor  raife  in  the  reader  too 
great  ideas  of  what  he  is  going  to  relate. 

PROPREFECT,  among  the  Romans,  the  prefeft's 
lieutenant,  or  an  officer  whom  the  prefeA  of  the  prer 
torium  co^omifiioucd  to  do  part  of  his  duty  in  his 
place. 
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PROPRETOR,  a  Roman  magiftrate,  who,  having  Proprel 

difcharged  the  office  of  pretor  at  home,  was  fent  into 
a  province  to  command  there  with  his  former  pretorial 
authority.  It  was  alfo  an  appellation  given  to  thofe 
who,  without  having  been  pretors  at  Rome,  were  fent 
extraordinarily  into  the  provinces  to  adminifter  jufticc 
with  the  authority  of  pretors. 

PROPRIETOR,  or  Proprietary,  is  he  who  pof- 
fefies  any  thing  as  his  own  in  the  utmoft  degree.  Such 
monks  were  called  proprietary  as  had  referved  goods  and 
effefts  to  themfelves,  notwithftanding  their  formal  re- 
nunciation of  all  at  the  time  of  their  profeffion.  They 
are  frequently  mentioned  in  the  Moncjl.  Anglic.  &c. 
and  were  to  be  very  feverely  dealt  with  ;  to  be  excom- 
municated, deprived  of  burial  &c.  Monachi  proprieta- 
ni  esccommunicentur  ab  ahbatihus  :  Jt  in  morte  proprie- 
tarius  inventus  fuent,  eccleftajlica  careat  fepultura^  8cc, 
Addit.  ad  Matt.  Par. 

PRO  RATA,  in  commerce,-a  term  fometimes  ufed 
by  merchants  for  in  proportion;  as  each  perfon  muft  reap 
the  profit  or  fuftain  the  lofs,  pro  rata  to  his  intereft» 
that  is,  in  proportion  to  his  ftock. 

PROROGATION,  the  adt  of  prolonging,  adjourn- 
ing, or  putting  off,  to  another  time.  The  difference^ 
between  a  prorogation  and  an  adjournment  of  parlia- 
ment is,  that  by  prorogation  the  feffion  is  ended,  and 
fuch  bills  as  paffed  in  either  houfe,  or  both  houfes,  and 
had  not  the  royal  affent,  muft  at  the  next  affembly  be- 
gin again. 

PROSCRIPTION,  a  publication  made  in  the  name 
of  the  chief  or  leader  of  a  party,  whereby  he  promifes 
a  reward  to  any  one  who  ftiall  bring  him  the  head  of 
one  of  his  enemies. 

Sylla  and  Marius  by  turns  profcribed  each  other's  ad- 
herents. -  Under  the  triumvirate  a  great  part  of  the  beft 
and  braveft  of  the  Romans  fell  by  profcription. 

The  term  took  its  rife  from  the  pradlice  of  writing 
down  a  lift  of  the  perfons  names,  and  pofting  it  in  pub- 
lie  ;  from  pro  and  /cribo  "  I  write" 

PROSE,  tlie  natural  language  of  mankind,  loofe  and 
unconfined  by  poetical  meafures,  rhymes,  &c.  In  which 
fenfe  it  ftands  oppofed  to  verfe. 

There  is,  however,  a  fpecies  of  profe  which  is  mea- 
fured,  fuch  as  that  In  which  epitaphs  and  other  infcrip- 
tions  are  generally  written  ;  and  indeed  every  man  who 
has  formed  for  himfelf  a  ftyle  writes  in  uniform  periods 
regularly  recurring.  It  has  been  much  difputed  whe- 
ther a  poem  can  be  written  in  profe.  We  enter  not  in- 
to that  difpute,  as  we  have  faid  enough  on  the  fubjedl 
elfe where.    See  Novel. 

The  word  profe  comes  from  the  Latin  pro/hy  which 
fome  will  have  derived  from  the  Hebrew  poras,  which 
fignifies  exf'endit:  others  deduce  it  from  the  Latin  pror- 
fa,  oiprorfus,  *'  going  forwards by  way  of  oppofi- 
tion  to  verfa,  or  '*  turning  backwards,"  as  Is  neceffary 
in  writing. 

PROSECUTION,  in  the  criminal  law.  The  next 
ftep  towards  the  punifliment  of  offenders  after  Commit- 
ment, is  their  profecution,  or  the  manner  of  their  for- 
mal accufation.  And  this,  In  the  Englifli  law.  Is  either 
upon  a  previous  finding  of  the  fad  by  aa  Inqueft  or 
grand  jury  ;  or  without  fuch  previous  findino-. 

The  former  way  is  either  by  Presentment  or  In- 
dictment.   See  thefe  artides. 

The 
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The  remaining  methods  of  profecutlon  are  without 
any  previous  finding  by  a  jury,  to  fix  the  authoritative 
ftamp  of  verlfimilitude  upon  the  accufation.  One  of 
thefe,  by  the  common  law,  was  when  a  thief  was  taken 
iv'tth  the  mainour,  that  is,  with  the  thing  ftolen  upon 
him,  in  manu.  For  he  might,  when  fo  deteded,  fla- 
grante deliae,  be  brought  into  court,  arraigned,  and 
tried,  without  indiftment  :  as  by  the  Danifh  law  he 
might  be  taken  and  hanged  upon  the  fpot  without  ac- 
cufation or  trial.  But  this  proceeding  was  taken  away 
by  feveral  ftatutes  in  the  reign  of  Edward  III.  though  in 
Scotland  a  fimilar  procefs  remains  to  this  day.  So  that 
the  only  fpecies  of  proceeding  at  the  fuit  of  the  king, 
without  a  previous  indictment  or  prefentment  by  a 
grand  jury,  now  feems  to  be  that  of  Information  ; 
which  fee. 

Thefe  are  all  the  methods  of  profecution  at  the  fuit 
of  the  king.  There  yet  remains  another,  which  is 
merely  at  the  fuit  of  the  fubjeft,  and  is  called  an  Ap- 
peal. See  that  article. 

But  of  all  the  methods  of  profecution,  that  by  indid- 
ment  is  the  moft  general.    See  Indictment. 

PROSECUTOR,  in  law,  he  that  purfues  a  caufe  in 
another's  name. 

PROSELYTE,  a  new  convert  to  fome  religion  or 
religious  feft. 

PROSERPINACA,  in  botany:  A  genus  of  the  tri- 
gynia  order,  belonging  to  the  triandria  clafs  of  plants  ; 
and  in  the  natural  method  ranking  under  the  1 5th  or- 
der, InunHata.  The  calyx  is  tripartite  fuperior ;  there 
Is  no  corolla ;  there  is  one  trilocular  feed. 

PROSERPINE,  iri  fabulous  hiftoi-y,  the  daughter 
of  Jupiter  and  Ceres,  was  earned  off  by  Pluto  as  {he 
was  gathering  flowers  with  her  companions.  Ceres, 
difconfolate  for  the  lofs  of  her  daughter,  after  having 
long  fought  her,  heard  where  ftie  was,  and  intreated 
Jupltei'  to  let  her  return  from  hell.  This  requeft  Ju- 
piter granted,  on  condition  (he  had  tafted  nothing  in 
Pluto's  dominions.  Ceres  therefore  went  to  fetch  her; 
but  when  her  daughter  was  preparing  to  return,  Afca- 
laphus  gave  information  that  he  had  feen  Proferpine  eat 
fome  grains  of  a  pomegranate  fhe  had  gathered  in  Plu- 
to's garden  ;  on  which  fhe  was  fentenced  to  continue  in 
Tartarus  in  quahty  of  Pluto's  fpoufe,  and  the  queen  of 
thofe  gloomy  regions  :  but  to  mitigate  the  grief  of  Ce- 
res  for  her  dif appointment,  Jupiter  granted  that  her 
daughter  fhould  only  fpend  fix  months  together  in  hell 
with  her  hufband,  and  the  other  fix  on  earth  with  her 
mother. 

Some  mythologifts  imagine  that  the  latter  part  of  the 
fable  alkxdes  to  the  corn,  which  muft  remain  all  the  win- 
ter hid  in  the  earth,  in  order  to  fprout  forth  in  the 
fpring,  and  produce  the  harveft. 

PROSEUCHE,  in  antiquity,  properly  fignifies 
frayer  ;  but  it  is  taken  for  the  places  of  prayer  of  the 
Jews,  and  was  pretty  near  the  fame  as  their  fynagogues. 
But  the  fynagogues  were  originally  in  the  cities,  and 
were  covered  places  :  whereas,  for  the  moft  part,  the 
profeuches  were  out  of  the  cities,  and  on  the  banks  of 
rivers ;  having  no  covering,  except  perhaps  the  fhade 
of  fome  trees  ©r  covered  galleries.  The  word  is  Greek, 
wfofEi'V  prayer. 

PROSLAMBANOMENE,  the  name  of  a  mufical 
note  in  the  Greek  fyilcm. 

As  the  two  tetraehords  of  the  Greeks  were  conjunc- 
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tive,  or,  in  other  words,  as  the  higheft  note  of  the  firft  VMy 

ferved  likewife  for  the  loweft  note  of  the  fecond,  it  is  p^^^  « 
plain  that  a  complete  oftave  could  not  be  formed.    To  _  ^,„  ,, 
remedy  this  deficiency,  therefore,  one  note  beneath  the 
loweft  tetrachord  was  added,  as  an  oftave  to  the  high- 
eft  of  the  laft  tetrachord.    Thus,  if  we  fuppofe  the 
firft  to  have  begun  on  B,  the  laft  muft  have  ended  upon 
A,  to  which  one  note  fubjoined  immediately  beneath 
the  loweft  B  in  the  diatonic  order  muft  have  formed  an 
o£lave.    This  note  was  called  ;5ro/7awz3flwflwrw<?.    But  it /9!/r«£y's 
appears  from  authors  who  have  fcrutinized  antiquity  ^Jj-  °f 
with  fome  dihgence,  and  perhaps  with  as  much  fuccefs  '  '^^'^'^^ 
as  the  data  upon  which  they  proceeded  could  produce,  §  ,^ 
that  the  names  of  the  notes  in  the  Greek  fyftem,  which 
originally  fignified  their  natural  ftatlon  in  the  fcale  of 
afcending  or  defcending  founds,  were  afterwards  ap-- 
plied  to  their  pofitions  in  the  lyre.    Hiy^bn  or  ioiver^ 
then,  according  to  this  application,  did  notfignify  their 
degrees  of  acutenefs  or  gravity,  but  their  higher  or 
lower  fituation  upon  this  inftrument. 

PROSODY,  that  part  of  grammar  which  treats  of 
the  quantities  and  accents  of  fyllables,  and  the  manner 
of  making  verfcs. 

The  Englllh  profody  turns  chiefly  on  two  things, 
numbers  and  rhyme.  See  Poetry,  n©  66 — 76.  and 
Part  III. 

PROSOPIS,  in  botany  :  A  genus  of  the  monogy- 
nia  order,  belonging  to  the  decandria  clafs  of  plants. 
The  calyx  is  hemifpherical  and  quadridentate ;  the. 
ftigma  is  fimple  ;  the  legumen  inflated  and  monofper- 
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PROSOPOPCEIA,  a  figure  in  oratory,  whereby 
we  raife  qualities  of  things  inanimate  into  perfons.  See 
Oratory,  p.  439  and  452. 

PROSTATjE,  in  anatomy,  a  gland,  generally  fup- 
pofed  to  be  two  feparate  bodies,  though  in  reality  but 
one,  fituatedjuft  before  the  neck  of  the  bladder,  and  fur- 
rounding  the  beginning  of  the  urethra.  Sec  Anatomy^ 

p.  7  :?8.  col.  2. 

PROSTYLE,  in  architefture,  a  range  of  coIumns^ 
in  the  front  of  a  temple. 

PROTAGORAS,  a  famous  Greek  philofopher,  was 
born  at  Abdera.    In  his  youth,  his  poverty  obliged  ^^^/^v 
him  to  fubmit  to  the  fervile  office  of  frequently  car-  Hijlory  of 
rying  logs  of  wood  from  the  neighbouring  fields  to  Philofil^hy^ 
Abdera.    It  happened,  that  as  he  was  one  day  going   °  '  ; 
on  brifldy  towards  the  city  under  one  of  thefe  loads, 
he  was  met  by  Democritus,  who  was  particularly  ftruck 
with  the  neatnefs  and  regularity  of  the  bundle.  De- 
firing  him  to  ftop  and  reft  himfelf,  Democritus  ex- 
amined more  clofely  the  ftrufture  of  the  load,  and 
found  that  it  was  put  together  with  mathematical  ex- 
aftnefs  ;  upon  which  he'  aflced  the  youth  whether  he 
himfelf  had  made  it  up.    Protagoras  affured  him  that 
he  had  ;  and  immediately  taking  it  to  pieces,  with  great 
eafe  replaced  every  k)g  in  the  fame  exail  order  as  be- 
fore.   Democritus  expreffed  much  admiration  of  his 
ingenuity  ;  and  faid  to  him,  "  Y^'oung  man,  follow  me,, 
and  yout  talents  ftiall  be  employed  upon  greater  and 
better  things."    The  youth  confented,  and  Democri- 
tus took  him  home,  maintained  him  at  his  own  ex- 
pence,  and  taught  him  philofophy,  which  quaUHed  him 
for  the  office  of  legiflator  of  the  Thurlans.    He  wa* 
more  fubtle  than  folid  in  his  reafonings ;  however,  he 
taught  at  Athens  with  great  reputation,  but  was  at. 

length-. 
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lengtVi  bani/hed  from  thene*?  for  the  impiety  of  !us  doc- 
trines. He  then  travelled,  and  vifited  the  iflands  in  the 
Mediterranean,  where  Tt  is  faid  that  he  was  the  firft 
philofopher  who  taught  for  money.  He  died  in  a 
voyage  to  Sicily,  in  a  very  advanced  age.  He  com- 
monly reafoned  by  dilemmas,  and  left  the  mind  in  fuf- 
pcnfe  with  refpeft  to  ail  the  queftions  he  propofed. 
His  moral  principles  were  adopted  by  Hobbes.  (See 
Moral  Philosophy).  Plato  wrote  a  dialogue  againil 
him.    He  flourifhed  400  years  B.  C. 

PROTASIS,  in  the  ancient  drama,  the  firft  part  of 
a  comic  or  tragic  piece,  wherein  the  feveral  perfons  are 
•Hiown,  their  chara(Slers  intimated,  and  the  fubjeft  of 
the  piece  propofed  and  entered  upon. 

It  might  reach  as  far  as  our  two  firft  a6ls  ;  and  where 
it  ended  the  epitafis  commenced.  See  the  article  E pi- 
ta sis. 

PROTEA,  the  Silver-tree  :  A  genus  of  the  mo- 
nogynia  order,  belonging  to  the  tetrandria  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
47th  order,  Stellatx.  There  is  one  quadrifid  petal  fur- 
rounding  the  germ  ;  there  is  n«  proper  calyx  ;  the  re- 
ceptacle is  paleaceous.  There  are  36  fpecies,  all  na- 
tives of  the  Cape  of  Good  Hope  ;  of  which  the  moft 
remarkable  are,  i.  The  conifera,  with  linear,  fpear- 
Ihaped,  entire  leaves,  grows  to  the  height  of  10  or  12 
feet,  with  a  ftraight  regular  ftem.  The  branches  na- 
turally form  a  large  regular  head.  The  leaves  are 
Jong  and  narrow,  of  a  fhining  filver  colour ;  and  as 
they  remain  the  whole  year,  make  a  fine  appearance 
in  the  greenhoyfe.  2.  The  argentea,  commonly 
tAJihet'tree,  has  a  ftrong  upright  ftem  covered  with 
purpllfh  bark,  dividing  into  feveral  branches  which  grow 
creft,  garnifhed  with  broad,  fliining,  filvery  leaves, 
which  make  a  fine  appearance  when  intermixed  with 
other  exotics.  Through  the  whole  year  it  exhibits  its 
glofty  white  or  filvery  leaves.  It  has  at  firft  a  very 
uncommon  and  beautiful  appearance,  and  fometimes  in 
the  courfe  of  12  or  15  yeais  reaches  the  height  of  20 
feet,  which  it  never  exceeds.  In  a  rich  foil  it  grows 
twice  as  quick,  and  is  by  far  the  largeft  of  the  protea 
kind.  They  are  generally  planted  near  fome  farms, 
and  very  feldom  grow  wild  ;  Mr  Sparman  *  thinks  it 
was  probably  brought  to  the  Cape  of  Good  Hope  from 
Anamaqua ;  for  he  had  travelled  over  the  whole  north-eaft 
fide  of  Hottentot's  Holland,  without  finding  it  either  in 
its  wild  ftate  or  planted.  3.  The  nitida,  or  wageboom, 
greatly  refembles  the  fecond  fort :  the  leaves  are  very 
filky  and  white,  with  ere6t  purple  branches. 

All  thefe  plants,  being  tender  exotics,  require  to  be 
continually  kept  in  the  greenhoufe  during  winter. 
The  firft  may  be  propagated  by  cuttings,  which  ftiould 
be  cut  off"  in  April,  juft  before  the  plants  begin  to 
fiioot ;  the  fecoud  and  third  forts  may  be  propagated 
by  feeds. 

PROTECTOR,  a  perfon  who  undertakes  to  ftiel- 
ter  and  defend  the  weak,  helplefs,  and  diftrefled. 

Every  Catholic  nation,  and  every  religious  order,  has 
a  protector  refiding  at  the  court  of  Rome,  who  is  a 
cardinal,  and  is  called  the  cardinal  proteiior. 

Protestor  Is  alfo  fometimes  ufed  for  a  regent  of  a 
kingd(Jin,  made  choice  of  to  govern  it  during  the  mino- 
lit)  of  a  prince. 

Cromwell  affumed  the  title  and  quality  of  lord  protec- 
tor of  ths:  -comtmn'u/eahh  of  England,  Sic, 


1  PRO 

PROTESILAI  TURRis,  the  fepulchre  of  Protefi- 
laus,  with  a  temple,  at  which  Altfxander  facrlficed, 
(Arlan)  ;  fituated  at  the  fouth  extremity  of  the  Helte- 
fpont,  next  the  Chcrfonefus  Thracia.  Protefilaus  wae 
the  firft  Greek  who  landed  on  the  coaft  of  Troy,  and 
the  firft  Greek  flain  by  the  Trojans,  (Homer,  Ovid.) 
His  wife  Laodamia,  to  afl"uage  her  grief,  begged  the 
gods  for  a  fight  of  his  ftiade  ;  and  obtaining  her  re- 
queft,  file  expired  in  his  embraces,  (Hyginus.)  Pro- 
tefilaus was  jilfo  called  Fhy/acides,  from  Phylace,'a  town 
of  ThefTaly. 

PROTEST,  in  law.  Is  a  call  of  witnefs,  or  an  open 
affirmation  that  a  perfon  does,  either  not  at  all,  or  but 
conditionally,  yield  his  confent  to  any  ail,  or  to  the 
proceeding  of  any  judge  in  a  court  in  which  his  jurif- 
dlftion  is  doubtful,  or  to  anfwer  upon  his  oath  farther 
than  he  is  bound  by  law. 

Any  of  the  lords  in  parliament  have  a  right  to  pro- 
teft  their  dilTent  to  any  bill  pafled  by  a  majority:  which 
proteft  is  entered  in  form.  1  his  is  faid  to  be  a  very 
ancient  privilege.  The  commons  have  no  right  to  pro- 
teft.   See  Parliament. 

Protest,  in  commerce,  a  fummons  written  by  a 
notary-public  to  a  merchant,  banker,  or  the  like,  to  ac- 
cept or  difcharge  a  bill  of  exchange  drawn  on  him, 
after  his  having  refufed  either  to  accept  or  pay  it.  See 
Bill  of  Exchange. 

PROTESTANT,  a  name  firft  given  in  Germany 
to  thofe  who  adhered  to  the  do£lrine  of  Luther  ;  be- 
caufe  in  1529  they  protefted  again  ft  a  decree  of  the 
Emperor  Charles  V.  and  the  diet  of  Spires ;  declaring 
that  they  appealed  to  a  general  council.  The  fame 
name  has  alfo  been  given  to  thofe  of  the  fentlments  of 
Calvin  ;  and  is  now  become  a  common  denomination 
for  all  thofe  of  the  reformed  churches. 

PROTEUS,  in  heathen  mythology.  See  Egypt, 
•  no  6. 

PROTHONOTARY,  a  term  which  properly  fig- 
nifies  firjl  notary^  and  which  was  anciently  the  title 
of  the  principal  notaries  of  the  emperors  of  Conftanti- 
nople. 

Prothonetary,  with  us,  is  ufed  for  an  officer  in  the 
court  of  king's-bench  and  common-pleas;  the  former 
of  which  courts  has  one,  and  the  latter  three.  The 
prothonotary  of  the  king's-bcnch  records  aU  civil  ac- 
tions fued  in  that  court,  as  the  clerk  of  the  crown-office 
does  all  criminal  caufes.  The  prothonotaries  of  the 
common  pleas  enter  and  enrol  all  declarations,  plead- 
ings, affizes,  judgments,  and  adions they  alfo  make 
out  all  judicial  <vrits,  except  writs  of  haleas  corpus^  and 
di/lringas  juratory  for  which  there  is  a  particular  office, 
called  the  habeas  corpora  office :  they  likewife  enter  re- 
cognizances acknowledged,  and  all  common  recoveries; 
make  exemplifications  of  records,  &c. 

In  the  court  of  Rome  there  is  a  college  of  12  pre- 
lates, called  apojloilcal prothonotarits,  empowered  to  re- 
ceive the  iaft  wills  of  cardinals,  to  make  all  informa- 
tions and  proceedings  neceffary  for  the  canonization  of 
faints,  and  all  fuch  afts  as  are  of  great  confequence  to 
the  Papacy  :  for  which  purpofe  they  have  the  right  of 
admiffion  into  all  confiftories,  whether  public  or  half 
public.  They  alfo  attend  on  the  pope,  whenever  he 
performs  any  extraordinary  ceremony  out  of  Rome. 

PROTO,  a  Greek  term,  frequently  iffed  in  com- 
pofition  of  priority  :  thus,  proto-collum,  in  the  aacient 
2  jurifprudence. 
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fignifies  the  firft  leaf  of  a  book  ;  proto-    is  to  be  laid  upon  tlie  angular  pomt,  and  o,  or  zero  onT 
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martyr,  the  firft  martyr ;  proto-plaft,  the  firft  man 
formed,  &c. 

PROTOGENE^,  a  celebrated  ancient  painter,  was 
born  at  Caunas,  a  city  of  Caria,  fubjeft  to  the  Rho- 
dians,  and  flourifhed  300  years  before  the  birth  of  our 
Sa\nour.  He  was  at  firft  obliged  to  paint  fhips  for  his 
livelihood  ;  but  afterwards  acqiured  the  higheft  repu- 
tation for  hiftory-painting  ;  though  Apelles  blamed  him 
for  finijfhing  his  pieces  too  highly,  and  not  know- 
ing when  to  have  done.  The  fineft  of  his  piftures  was 
that  of  Jalifus,  which  is  mentioned  by  feveral  ancient 
authors,  though  none  of  them  give  any  defcription  of 
it.  He  worked  feven  years  on  this  pi£iure ;  during 
which  time  he  lived  entirely  upon  lupines  and  water, 
being  of  opinion  that  this  light  and  fimple  nourifh- 
ment  left  him  greater  freedom  of  fancy.  Apelles,  on 
feeing  this  pifture,  was  ftruck  with  fuch  admiration, 
that  he  was  unable  to  fpeak,  or  to  find  words  fufficient 
to  exprefs  his  idea  of  its  beauty.  It  was  this  pifture 
that  faved  the  city  of  Rhodes  when  befieged  by  De- 
metrius king  of  Macedon  ;  foi*  being  able  to  attack  it 
only  on  that  fide  where  Protogenes  worked,  which  he 
intended  to  burn,  he  chofe  rather  to  abandon  his  de- 
fign  than  to  deftroy  fo  fine  a  piece.  Pliny  fays,  that 
Apelles  aflcing  him  what  price  he  had  for  his  pictures, 
and  Protogenes  naming  an  inconfiderable  fum,  Apelles, 
concerned  at  the  injuftice  done  to  the  beauty  of  his 
produftions,  gave  him  50  talents,  about  1 0,000 1.  for 
one  pifture  only,  declaring  publicly  that  he  would 
fell  it  for  his  own.  This  generofity  made  the  Rho- 
dians  fenfible  of  the  merit  of  Protogenes;  and  they  were 
fo  eager  ta  purchafe  the  pifture  Apelles  had  bought, 
that  they  paid  him  a  much  greater  price  for  it  than  he 
had  given. 

PROTOTYPE,  is  the  original  or  model  after  which 
a  thing  was  formed  ;  but  chiefly  ufed  for  the  patterns 
©f  things  to  be  engraved,  caft,  &;c. 

PROTRACTOR,  an  inftrument  for  laying  down 
and  meafuring  angles  upon  paper  with  accuracy  and 
difpatch ;  and  by  which  the  ufe  of  the  line  of  chords 
is  fuperfeded.  This  inftrument  is  varioufly  formed,  as 
femicircular,  reftangular,  or  circular  ;  and  conftrufted 
of  different  materials,  as  brafs,  ivory,  &c.  It  is  necef- 
fary  in  laying  down  thofe  furveys  or  other  plans  where 
angles  are  concerned.  For  the  femicircular  protra<3:or, 
and  its  ufe  in  laying  down  and  meafuring  angles^  ^  fee 
Geometry,  p.  676.  prop,  xx.  &c. 

The  reftangular  protradlor  is  conftrufted  in  form 
of  a  right-angled  parallelogram,  which,  when  apphed 
to  a  cafe  of  mathematical  inftruments,  is  fubftituted  in 
place  of  the  femicircular  protraftor  and  fcale  of  equal 
parts.  Fig.  I.  is  a  reprefentation  of  it:  the  manner  of 
ufing  it  is  exai5lly  fimilar  to  that  of  the  femicircular 
one. 

The  circular  protractor,  as  its  name  implies,  is  a 
complete  circle,  and  is  fuperior  by  far  to  either  of  the 
former,  both  in  point  of  accuracy  and  difpatch,  efpe- 
cially  when  feveral  angles  are  to  be  formed  at  the  fame 
point.  The  limb  of  this  inftrument  is  divided  into 
360  degrees,  and  each  degree  in  fome  protraftors  is 
halved :  it  has  a  fubdividing  fcale  or  vernier,  by  which 
an  angle  may  be  laid  dov/n  or  meafured  to  a  fingle  mi- 
nute. In  the  centre  of  the  protraftor  is  a  fine  mark, 
which,,  when  an  angle  is  to  be  protracted  or  meafured, 


the  limb,  upon  the  given  line  forming  one  fide  of  th* 
angle. 

Fig.  2.  reprefents  a  circuhup  protraftor  whofe  Kmb 
is  divided  as  above  defcribed,  and  the  dividing  fcale  on 
the  index,  which  m.oves  round  the  limb  of  the  protrac- 
tor on  a  conical  centre,  gives  every  minute  of  a  de- 
gree. That  part  of  the  index  beyond  the  limb  has  a 
fteel  point  fixed  at  the  end,  in  a  direft  line  with  the 
centre  of  the  protractor,  and  whofe  ufe  is  to  prick  off 
the  propofed  angles. 

Fig.  3.  is  another  circular  protraftor,  a  little  differ*, 
ently  conftrufted  from  the  former.  The  central  point 
is  formed  by  the  interfeClion  of  two  lines  croffing  each 
other  at  right  angles,  which  are  cut  on  a  piece  of  glafs. 
The  limb  is  divided  into  degrees  and  half  degrees,  ha- 
ving an  index  with  a  vernier  graduated  to  count  to  a 
fingle  minute,  and  is  furnifhed  with  a  tooth  and  pinion, 
by  means  of  which  the  index  is  moved  round  by  turn- 
ing a  fmall  nut.  It  has  two  pointers,  one  at  each  end 
of  the  index,  furniftied  with  fprings  for  keeping  them 
fufpended  while  they  are  bringing  to  any  angle  ;  and 
being  brought,  applying  a  finger  to  the  top  of  the 
pointer,  and  preffing  it  down,  pricks  off  the  angle. 
There  is  this  advantage  in  having  two  pointers,  that 
all  the  bearings  round  a  circuit  may  be  laid  or  pricked 
off,  although  the  index  traverfes  but  one  half  of  the 
protrdftor. 

Another  circular  protraftor,  different  from  either  of 
the  former,  is  reprefented  at  fig.  4.  The  centre  is  alfo 
formed  by  the  interfefition  of  two  lines  at  right  angles 
to  each  other,  which  are  cut  on  glafs,  that  all  parallax 
may  thereby  be  avoided.  The  index  is  moved  round 
by  a  tooth  and  pinion.  The  limb  is  divided  into  de- 
grees and  half  degrees,  and  fubdivided  to  every  minute 
by  the  vernier.  The  pointer  may  be  fet  at  any  conve- 
nient diftance  from  the  centre,  as  the  focket  which 
carries  it  moves  upon  the  bar  BC,  and  is  fixed 
thereto  by  the  nut  E>,  at  right  angles  to  the  bar  BC, 
and  moveable  with  it.  There  is  another  bar  EF  :  On 
this  bar  different  fcales  of  equal  parts  are  placed  ;  fo  that 
by  moving  a  fquai-e  againft  the  inner  edge  thereof, 
angles  may  be  transferred  to  any  diftance  within  the 
limits,  from  the  centre  containing  the  fame  number  of 
degrees  marked  out  by  the  index. 

It  would  indeed  be  fuperfluous  to  defcribe  any  more- 
of  thefe  circular  protradlors,  efpecially  as  the  little  al- 
terations in  them  depend  very  much  upon  the  fancy  of 
the  artift.  Suffice  it  however  to  fay,  that  we  have 
feen  others  ftill  differently  conftrufted,  one  of  which 
we  fhall  briefly  defcribe.  The  divifions  upon  the 
limb  of  this  inftrument  are  fimilar  to  thofe  already  de- 
fcribed ;  but  the  index  is  a  ftraight  bar  continued  to 
fome  Gonfiderable  diftance  each  way  beyond  the  limb 
of  the  inftrument,  and  has  a  vernier  to  fhow  minutes 
as  ufual;  a  mark  upon  one  of  the  edges  of  the  index  al- 
ways coincides  with  the  centre  of  the  inftrument.  In-' 
ftead,  therefore,  of  pricking  down  the  angle  as  in  the 
former,  part  of  the  line  containing  the  angle  may  be 
drawn,  which,  although  perhaps  not  fo  accurate  as  a 
poftit,  is  more  confpicuous,  and  the  line  is  eafily  com* 
pleted  upon  removal  of  "Jie  protrador.  The  common 
dimenfions  of  the  circular  part  of  thefe  inftruments  is 
from  fix  to  ten  inches  diameter ;  and  they  are  made  of 
brafs. 

PROTUjBERi^NCE, 
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Protubc .      PROTUBERANCE,  in  aratomy,  is  any  eminence, 
"^^^"^^^  • -.whether  natural  or  preternatural,  that  projefts  or  ad- 
Providence  vances  out  beyond  the  reft. 

«  V   PROVEDITOR,  an  officer  in  feveral  parts  of  Italy, 

particularly  at  Venice,  who  has  the  direftion  of  mat- 
ters relating  to  policy. 

PROVENCE,  a  province  or  government  of  France, 
bounded  by  Dauphine  on  the  north,  by  Piedmont  on 
the  eaft^  by  the  Mediterranean  on  the  fouth,  and  by 
the  river  Rhone,  which  feparatcs  it  from  Languedoc, 
on  the  weft  :  it  is  about  loo  miles  long,  and  near  as 
many  broad. 

PROVEND,  or  Provender,  originally  fignified  a 
kind  of  veffel  containing  the  meafure  of  corn  daily  gi- 
ven to  a  horfe,  or  other  beaft  of  labour,  for  his  fubfift- 
ence ;  but  is  now  generally  ufed  to  fignifjr  the  food  for 
cattle,  whatever  it  is. 

PROVERB,  according  to  Camden,  is  a  concife, 
witty,  and  wife  fpeech,  grounded  upon  experience,  and 
for  the  moft  part  containing  fome  ufeful  inftruftion. 

Book  of  Proverbs,  a  canonical  book  of  the  Old  Te- 
ftament,  containing  a  part  of  the  proverbs  of  Solomon 
the  fon  of  David  king  of  Ifrael.  The  firft  24  chapters 
«re  acknowledged  to  be  the  genuine  work  of  that 
prince ;  the  next  five  chapters  are  a  coUeftion  of  feve- 
ral of  his  proverbs  made  by  order  of  king  Hezekiah ; 
and  the  two  laft  feem  to  have  been  added,  though  be- 
longing to  different  and  unknown  authors,  Agur  the 
fon  of  Jakeh,  and  king  Lemtiel. 

In  this  excellent  book  are  contained  rules  for  the 
conduct  of  all  conditions  of  life  ;  for  kings,  courtiers, 
J        matters,  fervants,  fathers,  mothers,  children,  &c. 
©efinition,      PROVIDENCE,  the  fuperintendance  and  care 

4        which  God  exercifes  over  creation. 
Belief  of  a      That  there  exifts  a  divine  providence  which  attends 
providence  to  the  affairs  of  this  world,  and  direfts  their  courfe,  has 
univeifdl.   jjggjj  a  received  opinion  among  the  human  race  in  every 
country  and  in  every  period  of  hiftory.    Eveiy  altar 
^  that  is  erefted,  every  prayer  and  every  facrifice  that  is 
offered  up,  affords  a  proof  of  this  belief.    So  fully  have 
men  been  convinced  of  the  fincerity  of  each  other's  faith 
upon  this  fubjeft,  that  in  one  form,  that  of  an  appeal 
to  the  Divine  Ruler  of  the  world,  by  the  folemnity  of 
an  oath,  they  have  introduced  it  both  into  the  moft  or- 
2        dinary  and  the  moft  important  bufinefs  of  life. 
^Ixiftence       This  univerfal  conviftion  of  men  of  all  degrees  of 
t){  provi-    knowledge,  from  the  moft  profound  philofopher  to  the 
be"5roveT  ^^^^^  barbarian,  is  probably  to  be  traced  to  fome  pri- 
on fcknti-  "iseval  tradition,  never  totally  effaced  from  any  nation 
iic  princi-  under  heaven.    The  truth  itfelf,  however,  is  fufceptible 
j)le8.         of  the  moft  complete  proof  from  principles  of  fcience. 

Jf  the  world  had  a  beginning,  it  may  obvioufly  have  an 
end,  and  can  be  continued  in  exiftence  only  by  the  con- 
ftant  energy  of  that  power  by  which  it  was  at  firft  crea- 
ted. He  therefoie  who  acknowledges  a  creation  and 
denies  a  providence,  involves  himfelf  in  this  palpable 
eontradiftion— "  that  a  fyftem,  which  of  itfelf  had  not 
an  original  and  momentary  exiftence,  may  yet  of  itfelf 
have  a  perpetual  exiftence  ;  or  that  a  being  which  can- 
not of  itfelf  exift  for  a  fecond  of  time,  may  yet,  of  it- 
felf, exift  for  thoufands  of  years  !"  Or  fhould  we  be  fo 
complaifant,  as  for  a  moment  to  fuppofe,  with  certain 
theifts,  ancient  and  modern,  that  the  matter  of  the  uni- 
#erfe  is  felf-exiftent  and  eternal,  and  that  the  power  of 
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God  was  exerted,  not  in  creating  fubftancesj  but  in  rc-Pfol 
ducing  the  original  matter  from  a  ftate  of  chaos  into 
that  beautiful  order  in  which  we  fee  it  arranged  ;  the  1 
conftant  energy  of  providence  muft  ftill  be  admitted  as 
neceffary  to  preferve  the  forms  and  to  continue  the  m» 
tions  which  v/ere  originally  impreffed  upon  the  chaotic 
mafs.  From  late  experiments  it  appears  extremely 
doubtful  whether  any  two  atoms  of  the  moft  folid  body 
be  in  aftual  contaft ;  and  that  they  are  not  a/I  in  contact 
is  certain.  (See  Metaphysics,  n'  176.  and  Optics, 
n°  46,  64,  66. )  Yet  it  requires  a  very  confiderablc  de- 
gree of  force  to  carry  to  a  greater  diftance  from  one 
another  the  parts  of  a  ftone  or  of  a  bar  of  iron.  By 
what  power  then  are  thefe  parts  kept  contiguous  ?  It 
cannot  be  by  their  own;  becaufe  nothing  can  aft  where 
it  is  not  prefcnt,  and  becaufe  our  beft  philofophy  has 
long  taught  us  that  the  atoms  of  matter  are  effentlally 
inaftive.  Again,  it  requires  a  very  great  degree  of 
force  to  bring  two  bodies,  however  fmdl,  into  apparent 
contaft  (fee  Optics,  ubifupra);  and  therefore  it  follows 
that  they  muft  be  kept  afunder  by  fome  foreign  power. 
Every  attempt  to  folve  thefe  phenomena  by  the  inter- 
vention of  a  fubtle  fluid  is  vain  ;  for  the  queftion  recurs, 
what  keeps  the  parts  of  the  fluid  itfelf  contiguous,  and 
yet  feparated  from  each  other  ? 

The  cohefion  therefore  of  the  parts  of  matter,  and 
that  which  is  called  theirTepulfive  power,  demonftrate, 
through  the  whole  fyftem,  the  immediate  energy  of 
fomething  which  is  not  matter,  and  by  which  every  bo- 
dy fmall  and  great  is  preferved  in  its  proper  form.  It 
has  been  elfewhere  fhown  (fee  Metaphysics,  Part  II. 
chap.  5.  and  Motion,  n"  19,  20.),  that  the  various 
motions  which  are  regularly  carried  on  through  the  uni- 
verfe,  by  which  animals  and  vegetables  grow  and  decay, 
and  by  which  we  have  day  and  night,  fummer  and  win- 
ter, cannot  be  accounted  for  by  any  laws  of  mere  me- 
chanifm,  but  neceffarlly  imply  the  conftant  agency  of 
fomething  which  is  itfelf  diflindl  from  matter.  But 
the  forms  of  bodies  are  preferved,  and  their  natural  mo- 
tions carried  on,  for  purpofes  obvioufly  planned  by  Wif- 
dom.  The  power  therefore  which  effefts  thefe  things 
muft  be  combined  with  intelligence  :  but  power  and  in- 
teUigence  preferving  the  order  of  the  univerfe  conftitute 
all  that  is  meant  by  a  general  providence  ;  which  is  there- 
fore as  certainly  adminlftered  as  the  fun  daily  rifes  and 
fets,  or  as  bodies  are  kept  foHd  by  what  is  termed  co- 
hefion and  repulfion. 

Abftrafted  and  metaphyfical  as  this  reafoning  may 
appear,  It  is  by  no  means  peculiar  to  the  philofophers  of  of  tii 
Europe.    Its  force  has  been  felt  from  time  immemo-"^i"< 
rial  by  the  Bramins  of  Hindoftan,  w^ho,  as  Sir  William 
Jones  informs  us*,"  being  unable  to  form  a  diftinft  idea  ^ 
of  brute  matter  independent  of  mind,  or  to  conceive  ReJ. 
that  the  work  of  fupreme  goodnefs  was  left  a  moment  Vo: 
to  itfelf,  imagine  that  the  Deity  is  ever  prefent  to  his 
work,  not  in  fubftance  but  in  fpirit  and  in  energy." 
On  this  rational  and  fubhme  conception  they  have  in- 
deed built  numberlefs  abfurd  fuperftitions  ;  but  their 
holding  the  opinion  Itfelf,  fhows  that  they  believe  in  the 
reality  of  providence  upon  philofophical  principles :  and 
what  truth  Is  there  on  which  the  mind  of  man  has  not 
ingrafted  marks  of  its  own  weaknefs  ? 

Few  nations,  however,  except  the  ancient  Greeks, 
have  had  philofophers  equally  fubtile  with  the  Bramins 
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of  India  ;  a-nd  therefore  though  all  mankind  have  In  ge- 
neral agreed  in  the  belief  of  a  fuperintending  Providence, 
they  have  in  different  ages  and  countries  admitted  that 
truth  upon  different  Iclnds  ef  evidence,  and  formed  very 
different  notions  concerning  the  mode  in  which  the  Di- 
vine fuperintendence  is  exerted. 

While  focieties  are  flill  in  a  rude  and  unpolifhed  ftate, 
while  individuals  poffefs  little  fecurity  and  little  leifure  for 
the  exertion  of  their  rational  powers,  every  important  or 
fmgular  appearance  in  nature  becomes  an  objeftof  wonder 
or  of  terror.  In  this  flate  of  ignorance,  men  fee  not  the 
univerfe  as  it  is,  a  great  coUeftlon  of  connedled  parts, 
all  contributing  to  form  one  grand  a;id  beautiful  fyilem. 
Every  appearance  feems  to  Hand  alone  ;  they  know  that 
it  mufl  have  a  caufr,  but  what  that  caufe  is  they  are  ig- 
norant. The  phenomena  exhibited  by  nature  are  fo 
complicated  and  fo  various,  that  it  never  occurs  to  them 
that  it  is  poiTible  for  one  Being  to  govern  the  whole. 
Hence  arofe  the  different  fyftems  of  polythcifm  that 
have  appeared  in  the  world.  Nature  was  divided  into 
different  regions,  and  a  particular  invifible  power  was 
aiTigned  to  each  department :  one  conduced  the  flam- 
ing chariot  of  the  fun,  another  wielded  the  terrible 
thunderbolt,  and  others  were,  employed  in  difFufing 
plenty,  and  introducing  the  ufeful  arts  among  men. 
Thus,  although  the  various  fyftem.s  of  polytheifm  in 
general  acknowledged  one  Supreme  Ruler,  the  father  of 
gods  and  men,  yet  they  at  the  fame  time  peopled  not 
only  the  regions  above,  th6  air  and  the  heavens,  but 
they  alfo  filled  the  ocean  and  the  land,  every  grove,  and 
every  mountain,  with  aAIve  but  invifible  natures.  Ha- 
ving arifen  from  the  fame  caufes,  thefe  fyftems  of  poly- 
theifm, which  are  fo  many  hypothefes  concerning  Divine 
providence,  are  all  extremely  fimilar;  and  we  have  a  very 
favourable  fpeclmen  of  them  in  the  elegant  mythology 
of  Greece  ^and  Rome,  which  gave  to  every  region  of 
nature  a  guardian  genius,  and  taught  men  In  the  deep 
rcceffes  of  the  forefl,  or  in  the  windings  of  the  majeftic 
flood,  to  expect  the  prefence  of  protefting  and  friendly 
powers.    See  Polytheism. 

Notwithftanding  this  unlverfal  reception,  in  fome 
form  or  other,  of  the  doftrlne  of  a  divine  providence, 
it  has  in  every  age  met  with  fome  opponents.  The 
-mofl  ancient  of  thefe  were  Democrltus  and  Leuclppus. 
They  denied  the  exiftence  of  a  Deity — affertcd  that  all 
things  were  mechanically  neceffary,  and  that  thouglit 
and  fenfe  were  only  modifications  of  matter.  This  is 
athelfm  In  the  flrlftefl  fenfe,  and  the  only  form  of  It 
that  has  ever  been  confiflently  fupported.  Epicurus 
followed  upon  the  fame  principles ;  but  he  rendered  the 
fyftem  altogether  abfurd,  by  confeffing  the  freedom  of 
the  human  will.  To  avoid  the  imputation  of  athelfm, 
he  afferted  the  exiftence  of  God;  but  declared  that  he 
refided  above  the  heavens,  and  interfered  not  in  huriian 
affairs.  One  of  his  maxims  was,  that  "  the  blefled  and 
immortal  Being  neither  hath  any  employment  himfelf, 
nor  troubles  himfelf  with  others."  Maximus  Tyrlus  * 
juftly  obferves,  that  this  is  rather  a  defcrlptlon  of  a 
Sardanapalus  than  of  a  Deity.  And  fome  of  the  mo- 
ralifts  f  of  antiquity  remarked,  that  they  knew  many 
men  among  themfelves  poffeffed  of  aftive  and  generous 
minds,  whofe  charadtei  s  they  valued  more  , highly  than 
that  of  Epicurus's  god.  Some  of  the  ancients  alfo  ap- 
pear to  have  entertained  the  following  ftrange  notion  : 
They  acknowledged  the  exiflence  of  a  Supreme  and  of 
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many  inferior  deities ;  but  at  the  fame  time,  they  flip-  Provlflenac 
pofed  that  there  is  a  certain  fate  which  rules  over  all,  """"^  ' 
and  is  fuperlor  to  the  gods  themfelves.    See  Necessitt 
in  Mythology. 

The  providence  exarted  by  the  Author  of  nature 
over  his  works  Is  ufually  divided  Into  two  branches  :  a 
general,  referring  to  the  management  of  the  univerfe  at 
large;  and  a/)flr/z£-a/ar  providence,  chiefly  regarding  par- 
ticular men.  j 

Upon  the  firft  of  thefe.  In  The  Religion  of  Nature  de-  General 
lineated,  the  queftlon  Is  ftatcd  fomewhat  in  the  follow- 
ing  manner  :  The  world  may  be  faid  to  be  governed, 
or  at  leaft  cannot  be  faid  to  fluftuate  fortuitoufly,  if 
there  are  laws  or  rules  by  which  natural  caufes  aft;  if 
the  feveral  phenomena  In  it  fucceed  regularly,  and  in 
general  the  conftitution  of  things  is  preferved  ;  if  there 
are  rules  obferved  in  the  produftlon  of  herbs,  trees,  and 
the  like  ;  if  the  feveral  kinds  of  animals  are  furnlfhed 
with  faculties  proper  to  determine  their  adlions  in  the 
different  ftations  which  they  hold  in  the  general  econo- 
my of  the  world  ;  and,  laftly,  if  rational  beings  are  ta- 
ken care  of  in  fuch  a  manner  as  will  at  laft  agree  befl 
with  reafon.  By  the  providence  of  God  we  ought  to 
underftand  his  governing  the  world  by  fuch  laws  as  thefe 
now-^nentloned  :  fo  that  if  there  are  fuch,  there  mufl  be 
a  DIvInf  providence.  g 

With  regard  to  inanimate  oljedSf  the  cafe  agrees  pre- As  it  re- 
clfely  with  the  above  fuppofition.  The  whole  of  that  fpecfbs  ina- 
univerfe  which  we  fee  around  us  is  one  magnificent  and  '^^^^^ 
well  regulated  machine.  The  world  that  we  inhabit^  ' 
is  a  large  globe,  which,  conduced  by  an  Invifible  power, 
flies  with  a  rapidity  of  which  we  have  no  conception, 
through  an  extent  of  fpace  which  fets  at  defiance  every 
power  of  fancy  to  embody  it  into  any  difllnft  image. 
A  large  flaming  orb  ftands  immoveable  in  the  heavens ; 
around  which  this,  and  other  worlds  of  different  magnl- 
tudcs,  perform  their  perpetual  revolutions.  Hence  arife 
the  cxpefted  returns  of  day  and  night,  and  the  regular 
diverfity  of  feafons.  Upon  thefe  great  operations  a 
thoufand  other  circumftaiices  depend.  Hence,  for  ex- 
ample, the  vapours  afcend  from  the  ocean,  meet  above 
in  clouds,  and  after  being  condenfcd,  defcend  In  fliowers 
to  cover  the  earth  with  fertility  an5  beauty.  And 
thefe  appearances  are  permanent  and  regular.  During 
every  age  fince  men  have  been  placed  upon  the  earthy, 
this  aftonifhing  machine  continued  fteadily  to  perform 
its  complicated  operations.  Nothing  Is  left  to  chance. 
The  fmallefl  bodies  are  not  lefs  regular  than  the  largeff, 
and  obferve  continually  the  fame  rules  of  attraflion,  re- 
pulfion,  &c.  The  apparent  variations  of  nature  pro- 
ceedonly  from  different  circumfiances  and  combinations 
of  things,  a£llng  all  the  while  under  their  ancient  laws. 
We  ourfelves  can  calculate  the  effefts  of  the  laws  of 
gravitation  and  of  motion.  ,We  can  render  them  fub- 
fervient  to  our  own  purpofes,  with  entire  certainty  of 
fuccefs  If  we  only  adhere  to  the  rules  eflabllflied  by  na- 
ture, that  is  to  fay,  by  providence.  ^ 

V sgetables  alfo  live  and  flourlfh  according  to  prefcri-  Vegetables," 
bed  methods.  Each  fort  is  produced  from  Its  proper 
feed ;  has  the  fame  texture  of  hbres,  is  at  all  times 
neurifhed  by  the  fame  kind  of  juices,  digefted  and  pre- 
pared by  the.  fame  veffels.  Trees  and  flirubs  receive 
annually. their  peculiar  liveries,  and  bear  their  proper 
fruits  :  fo  regular  are  they  in  this  laft  refpeft,  that  every 
fpecies  may  be  faid  to  have  its  profeffion  or  trade  ap- 
-4  H  pointed  ' 
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pointed  to  it,  by  which  it  furnifhcs  a  certain  portion  of 
manufafture,  or  of  food,  to  fupply  the  wants  of  animals: 
being  created  for  the  purpofe  of  confumption,  all  ve- 
getables  produce  great  quantities  of  feed  to  fupply  the 
neceffary  wafte.  Here  too,  then,  there  is  evidently  a 
regulatio*  by  which  the  feveral  orders  are  preferved,  and 
the  ends  of  them  anfwered  according  to  their  firft  eila- 
blifhment. 

With  regard  to  onimah,  they  too,  in  ftrufture  of  their 
form,  are  fubjeft  to  laws  fimilar  to  thofe  which  govern 
the  vegetable  world.  In  the  fentient  part  of  their  con- 
ftitution  they  are  no  lefs  fubjeft  to  rule.  The  lion  is  al- 
ways fierce,  the  fox  is  crafty,  and  the  hare  is  timid. 
Every  fpecies  retains  from  age  to  age  its  appointed  place 
and  charafter  in  the  great  family  of  nature.  The 
various  tribes  are  made  and  placed  in  fuch  a  man- 
ner as  to  find  proper  means  of  fupport  and  defence. 
Beafts,  birds,  fifhes,  and  infefts,  are  all  pofTeffed  of 
organs  and  faculties  adapted  to  their  refpedlive  cir- 
cumftances,  and  opportunities  of  finding  their  proper 
food  and  prey. 

Man  is  fubjefl;  to  the  ordinary  laws  which  other  ma- 
terial and  animal  fubftances  obey  ;  but  he  is  left  more 
at  large  in  the  determination  of  his  aftions.  Yet  even 
here  things  do  not  flufluate  at  random.  Individuals  do 
indeed  rife  and  perifh  according  to  fixed  rules,  and  na- 
tions themfelves  have  only  a  temporary  endurance. 
But  the  fpecies  advances  with  a  fteady  progrefs  to  in- 
telledtual  improvement.  This  progrefs  is  often  inter- 
rupted ;  but  it  appears  not  to  be  lefs  fure  at  the  long- 
run  than  even  the  mechanical  laws  which  govern  the 
material  part  of  our  conftitution.  Amidft  the  convul- 
fion  of  ftates  and  the  ruin  of  empires,  the  ufeful  arts, 
when  once  invented,  are  never  loft.  Thefe,  in  better 
times,  render  fubfiftence  eafy,  and  give  leifure  for  reflec- 
tion and  ftudy  to  a  greater  number  of  individuals. 
Tyre  and  Sidon  liave  paffed  away,  Athens  itfelf  has  be- 
come the  prey  of  barbarians,  and  the  profperity  of 
ancient  Egypt  is  departed,  perhaps  for  ever ;  but  the 
fiiip,  the  plow,  and  the  loom,  remain,  and  have  been 
perpetually  improving.  Thus  every  new  convulfion  of 
fociety  does  lefs  mifchief  than  the  laft ;  and  it  is  hoped 
that  by  the  affiftance  of  printing  the  raoft  polifhed  arts 
and  the  moft  refined  fpeculations  have  now  become  im- 
mortal. 

The  world  is  not  then  left  in  a  ftate  of  confufion  : 
it  is  reduced  into  order,  and  methodifed  for  ages  to 
come  ;  the  feveral  fpecies  of  beings  having  their  offices 
and  provinces  afligned  them.  Plants,  animals,  men, 
and  nations,  are  in  a  ftate  of  continual  change;  but  fuc- 
ceffbrs  are  appointed  to  relieve  them,  and  to  carry  on 
the  fcheme  of  Providence. 

But  the  great  difficulty  is,  how  to  account  for  that 
'  providence  which  is  called  particular  \  For  rational  be- 
ings, and  free  agents,  are  capable  of  doing  and  deferving 
well  or  ill ;  and  the  faf^ty  or  danger,  that  happlnefs  or 
unhappinefs,  of  a  man  here,  muft  depend  upon  many 
things  that  feem  fcarcely  capable  of  being  determined 
by  Providence.  Befides  himfelf  and  his  own  condudt, 
he  depends  upon  the  conduft  of  other  men  ;  whofe 
aftions,  as  we  naturally  fuppofe,  cannot,  confiftently 
with  their  free  will,  be  controuled  for  the  advantage  of 
anoth:  "  Individual.  The  adtions  of  numbers  of  men 
proceeding  upon  their  private  freedom,  with  different 
degrees  of  ability,  as  they  crofs  and  impede,  or  diredlly 
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oppofe  each  other,  muft  produce  very  different  effects  Prov.a^ 
upon  men  of  different  charafters,  and  thus  in  a  ftrange 
manner  embarrafs-  and  entangle  the  general  plan.  And 
as  to  the  courfe  of  nature,  it  may  juftly  be  aflced,  is  the 
force  of  gravitation  to  be  fufpended  till  a  good  man 
pafs  by  an  infirm  building  ?  (See  Prayer)  Add  to 
this,  that  fome  circumftances  appear  abfolutely  irrecon- 
clleable.  The  wind  which  carries  one  Into  port  drives 
another  back  to  fea ;  and  the  rains  that  are  juft  fuffi- 
cient  upon  the  hills  may  drown  the  inhabitants  of  the 
valleys.  In  ftiort,  may  we  expeft  miracles  ?  or  can 
there  be  a  particular  Providence  that  forefees  and  pre- 
pares for  the  feveral  cafes  of  individuals,  without  force 
frequently  committed  upon  the  laws  of  nature  and  the 
freedom  of  intelligent  agents  ? 

In  whatever  way  it  is  brought  about,  there  is  little  No  got 
doubt  that  fomething  of  this  kind  mii^  take  place.  For 
as  the  Deity  does  direft,  as  already  mentioned,  the  great  exiftem 
and  general  progrefs  of  things  in  this  world,  he  muft 
alfo  manage  thofe  of  lefs  Importance.  Nations  are 
compofed  of  individuals.  The  progrefs  of  individuals 
is  the  progrefs  of  the  nation,  and  the  greateft  events 
ufually  depend  upon  the  hiftory  and  the  moft  trifling 
aftions  of  private  perf '  is.  The  difficulty  is  to  con- 
ceive how  the  fuperlntendence  and  management  of  all 
this  can  be  brought  about.  But  as  the  ways  and  the 
thoughts  of  the  Omnipotent  Spirit,  whofe  Influence  per- 
vades, and  rules,  and  animates  nature,  refemble  not  the 
limited  operations  of  men,  we  can  only  form  conjec- 
tures concerning  the  means  by  which  his  government  is 
conducted. 

1.  In  the  firft  place,  then,  it  is  not  Impoflible  that  the  The  lu 
Deity  fliould  forefee  the  future  aftions  of  intelligent  be- 
ings.    Many  of  thefe  adllons  depend  upon  the  mecha-  ^ 
nifm  of  the  material  world,  which  was  formed  by  himfelf,  of  men 
and  muft  be  entirely  known  to  him.   Many  men  among 
ourfelves  poffefs  much  fagaclty  in  difcerning  the  future 
adllons  of  others,  from  attending  to  their  known  charac- 
ters, and  the  circumftances  in  which  they  are  placed. 

If  fuperior  natures  do  exift,  and  minds  more  perfect  than 
the  human,  they  muft  poffefs  this  penetration  in  a  more 
eminent  degree  in  proportion  to  the  excellence  of  their 
intelleftual  powers.  But  if  this  difcernment  be  In  God 
proportionable  to  his  nature,  as  In  lower  beings  it  Is 
proportionable  to  theirs,  it  then  becomes  altogether 
unhmited,  and  the  future  adtlons  of  free  agents  are 
at  once  unlocked  and  expofed  to  his  view.  Add  to 
this,  that  the  Author  of  nature  is  well  acquainted 
with  the  creatures  that  he  has  made  ;  he  knows  the 
mechanifm  of  our  bodies,  the  nature  and  extent  of  our 
underftandings,  and  all  the  circumftances  by  which  we 
are  furrounded.  With  all  thefe  advantages,  it  is  making 
no  great  ftretch  to  fuppofe  him  capable  of  difcerning 
the  line  of  conduft  which  we  will  purfue  ;  and  this 
even  fetting  afide  the  infinity  of  his  nature,  to  which  a 
thoufand  years  are  as  one  day,  and  fuppofing  him  to 
reafon  from  probabilities  in  the  imperfetl  manner  that 
we  do. 

2.  There  is  no  impoffibllity  at  leaft,  that  men,  whofe  And 
charadters  and  actions  are  thus  foreknown,  may  be  in- thence 
troduced  into  the  world  in  fuch  times  and  places  as''^'^"^^'^ 
that  their  afts  ai\d  behaviour  may  not  only  coincide  ['^^.'^ 
with  the  general  plan  of  things,  but  may  alfo  anfwer  lije. 
many  private  cafes.    The  celeftial  bodies  are  fo  placed 
that  their  jarring  attradions  make  out  a  fplendid  fyftem. 

Why 
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jJence  Whjr  then  may  there  not  be  in  the  Divine  mind  fome- 

thing  like  a  projedllon  of  the  future  hiftory  of  mankind, 
as  well  as  of  the  motions  of  the  heavenly  bodies  ?  And 
why  fhould  it  not  be  thought  poflible  for  men,  as  well 
as  for  them,  by  fome  fecret  law,  or  rather  by  the  ma- 
nagement of  an  unfeen  power,  to  be  brought  into  their 
places  in  fuch  a  manner  as  that,  by  the  free  ufe  of  their 
faculties,  the  conjunftlons  and  oppofitions  of  their  in- 
terefts  and  inchnations,  the  natural  influence  of  their 
different  degrees  of  talents,  power,  and  wealth,  they 
may  confpire  to  make  out  the  great  fcheme  of  human 
affairs  ?  There  is  no  abfurdity  in  this  fuppofition  :  it  is 
not  beyond  the  power  of  an  almighty  and  perfect  Be- 
,5  ing  ;  and  it  is  worthy  of  him.  Let  us  take  from  the 
I  poffi-  Jewifli  hillory,  as  moft  generally  known,  an  example  of 
y  what  may  be  fuppofed  to  happen  daily.  It  was  the 
intention  of  providence  to  place  David  the  fon  of  Jelfe 
upon  the  throne  of  the  Hebrews.  The  country  is  in- 
vaded by  a  foreign  enemy  :  the  hoftile  armies  meet,  and 
lie  encamped  upon  oppofite  mountains.  A  man  comes 
forth  from  the  army  of  the  invaders,  as  was  extremely 
common  in  thofe  times,  and  defies  the  Hebrew  hoft  to 
fend  forth  a  champion  to  meet  him  in  fmgle  combat. 
Terrified  by  the  gigantic  bulk  and  mighty  force  of  Go- 
liah,  no  man  would  rifle  the  unequal  conflift.  David, 
who  was  t0O  young  to  carry  arms,  had  been  fent  to  the 
camp  with  provifions  for  his  brothers,  and  heard  the 
challenge.  In  defence  of  his  flock  he  had  killed  iome 
beafl;s  of  prey  in  the  wildernefs,  and  he  was  an  excellent 
markfman  with  the  fling.  He  thought  it  might  pro- 
bably be  as  eafy  to  kill  a  man  as  a  wild  beaft ;  at  all 
events,  he  knew  that  a  fl;one  well  direded  would  prove 
no  lefs  fatal  to  a  giant  than  to  a  dwarf :  he  therefore 
refolved  to  try  his  flcill ;  and  he  tried  it  v/ith  fuccefs. 
Here  no  man's  fr  ee  will  was  interrupted,  and  no  miracle 
was  accompliflied  :  Yet  by  this  ^rum  of  circumftances 
thus  brought  together,  a  foundation  was  laid  for  the  fu- 
ture fortunes  of  the  fon  of  Jefle,  for  the  greatnefs  of 
his  country,  and  for  accomplifliing  the  purpofes  of  Pro- 
vidence. According  to  Seneca,  "  Hoc  dico,  fulmina 
non  mitti  a  Jove,  fed  fic  omnia  difpofita,  ut  ea  etiam 
quae  ab  iJlo  non  fiunt,  tamen  fine  ratione  non  fiunt :  quae 
ilHus  efl:.—  Nam  etli  Jupiter  ilia  nunc  non  facit,  tecet 
ut  fierent." — /  fu)t  ibat  the  liohtn'mg  comet  nut  dircttly 
from  the  hand  of  Jove,  but  things  are  proper y  dfpofed 
for  the  indired  execution  of  his  ivtll ;  for  he  aGs  not  imme- 
diately, hut  by  the  intervention  of  means  ~ 

3.  Laftly,  it  is  not  impojfihle  that  many  things  may 
nceson  jjg  accoraphflied  by  fecret  influence,  upon  the'^^human 
mind,  cithefby  the  Deity  himfelf,  or  by  the  intervention 
of  agents  polfefied  of  powers  fuperior  to  thofe  which 
belong  to  us.  "  For  initance,  if  the  cafe  fliould  require 
that  a  particular  man  be  delivered  from  fome  threaten- 
ing rum.,  or  from  fome  misfortune,  v/hich  would  certain- 
ly befal  him  if  he  fhould  go  fuch  a  way  at  fuch  a  time, 
as  he  intended :  upon  this  occafion  fome  nenv  reafons 
may  be  prefented  to  his  mind  why  he  fhould  not  go  at 
ally  or  not  then^  or  not  by  that  road  ;  or  he  may  forget 
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to  go.    Or,  if  he  is  to  be  delivered  from  fome  danger-  Prov^denc* 

ous  enemy f  either  fome  new  turn  given  to  his  thoughts 
may  divert  him  from  going  where  the  enemy  will  be,  or 
the  enemy  may  be  after  the  fame  manner  diverted  from 
coming  where  he  fhall  be,  or  his  refentment  may  be 
qualified  ;  or  fome  proper  method  of  defence  may  be  fug- 
gelled  to  the  perfon  In  danger.  After  the  fame  man- 
ner advantages  and  fuccelTes  may  be  conferred  on  the 
deferving;  as,  on  the  other  fide,  men,  by  way  of  punifli- 
ment  for  their  crimes,  may  Incur  mifchiefs  and  calami- 
ties. Thefe  things,  and  fuch  as  thefe  (fays  Mr  WoUas- 
ton  *),  may  be.  For  fince  the  motions  and  aftlons  of*  ^'^'g^*^ 
men,  which  depend  upon  their  wills,  do  alfo  ^^^^"^^"{^jneaud 
upon  their  judgments,  as  thefe  again  do  upon  x)[i&  prejent  {^st. 
appearances  of  things  In  their  minds  ;  if  a  new  profpeft 
of  things  can  be  any  way  produced,  the  lights  by  which 
they  are  feen  altered,  new  forces  and  directions  Impreffed 
upon  the  fplrits,  paflions  exalted  or  abated,  the  power  of 
judging  enlivened  or  nebil stated y  or  the  attention  taken  off 
without  any  fufpenfion  or  alteration  of  the  Handing 
laws  of  nature, — then,  without  that,  new  volitions,  de- 
figns,  meafures,  or  a  ceflTatlon  of  thinking,  may  alfo  be 
produced  ;  and  thus  many  things  prevented  that  other- 
wife  woidd  be,  and  many  brought  about  that  would  not. 
That  there  may  poflibly  be  fuch  infplratlons  of  new 
thoughts  and  counfels  (continues  our  author),  may 
perhaps  appear  farther  from  this,  that  we  frequently 
find  thoughts  arifing  In  our  heads,  into  which  we  are 
led  by  no  difcourfe,  nothing  we  read,  no  clue  of  reafon- 
Ing,  but  they  furprlfe  and  come  upon  us  from  we  know 
not  what  quarter.  If  they  proceeded  from  the  mobility 
of  fplrlts  ftraggling  out  of  order,  and  fortuitous  affeftlons 
of  the  brain,  or  were  they  of  the  nature  of  dreams, 
why  are  they  not  as  wild,  Incoherent,  and  extravagant 
as  they  are  V  Is  It  not  much  more  reafonable  to  ima- 
gine that  they  come  by  the  order  and  direftlon  of  an 
all-feeing  and  all-gracious  God,  who  continually  watches 
over  us,  and  difpofes  every  thing  In  and  about  us  for  the 
good  of  ouifelves  or  others  ?  not  to  fpeak  of  the  agree- 
ablenefs  of  this  notion  to  the  opinions  of  the  beft  and 
wifeil  men  In  all  ages  (  a  ).  "If  this,  then,  be  the  cafe,  as 
rt  feems  to  be,  that  mens  minds  are  fufceptible  of  fuch 
irfi:uutions  and  tmprejjims^  as  frequently,  by  ways  un- 
known, do  affedl  them,  and  give  them  an  IncKnatlon 
towards  this  or  that;  how  many  things  (aflcs  our 
author)  may  be  brought  to  pafs  by  thefe  means  without 
fixing  and  r^ji  . trig  the  laws  of  nature,  any  more  than 
they  are  un:  xed  when  one  man  altei-s  the  opinion  of 
another  by  throwing  In  his  way  a  book  proper  for  that 
purpofe  ?  '  18 

All  this  may  be  effedfed  either  by  the  Immediate  in-  ^^'^  "^^V 
terpofition  of  God  himfelf,  or  by  that  of  beings  invlfihle,  j^^  ^^^^^^ 
and  in  nature  fuperior  to  us,  who  aS-as  the  mlniflersfuporinr  to 
of  his  pruvidence.    That  there  are  fuch  beings  we  cun  us,  or  by 
hardly  doubt,  as  It  Is  in  the  higheft  degree  Improbable  ^be  Deity, 
that  fuch  Imperfedf  beings  as  men  are  at  the  top  of  the 
fcale  of  created  exiftence.    And  fince  we  ourfelves,  by 
the  ufe  of  our  limited  powers,  do  often  alter  the  eourle 
4  H  2    "  of 


(a)  That  fuch  was  the  general  behef  of  the  Greeks  In  the  days  of  Homer,  Is  plain  from  that  poet's  confl:antIy 
introducing  his  deities  Into  the  narrative  of  his  poems,  and  telling  us  that  Minerva,  or  fome  other  god,  altered  the 
minds  of  his  heroes.  "  By  this,"  fays  Plutarch,  "  the  poet  does  not  mean  to  make  God  deflroy  the  will  of  man, 
but  only  move  him  to  will :  nor  does  he  miraculoufly  produce  the  appetites  themfelves  in  men,  but  only  caufes, 
iuch  imaginations  as  are  capable  of  exciting  them." 
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Providence  of  things  wklim  our  fphere  from  what  they  v/ould  be 
i_  .  ■£  |g£j,      ^j^g  ordinaiy  laws  of  motion  and  gravitation, 

withotit  being  faid  to  alter  thofe  laws;  why  may  not  fu- 
perior  beings  do  the  fame  as  inftruments  of  divine  pro- 
vidence ?  This  idea  of  the  intervention  of  fuperior  na- 
tures is  beautifully  illuftrated  by  Thomfoia  in  the  follow- 
ing paflage : 

Thefe  are  the  liaunts  of  meditatfon,  thcfe 
The  fcenes  where  ancient  bards  th'infpiring  breath, 
Ecilatic,  felt ;  and  from  this  world  retir'd, 
Conversed  with  angeb  and  immortal  forms,. 
On  gracious  errands  bent :  to  fave  the  fall 
Of  virtue  ftruggling  on  the  brink  of  vice  ; 
In  waking  whifpers,  and  repeated  dreams. 
To  hint  pure  thought,  and  warn  the  favour'd  foul 
For  future  trials  fated  to  prepare. 

We  agree,  however,  with  Mr  WoUafton,  in  thinking 
the  power  of  thefe  beings  not  fo  large  as  to  alter  or  fuf- 
pend  the  general  laws  of  nature  (fee  Miracle)  ;  for 
the  world  is  not  like  a  bungling  piece  of  clock-work, 
•which  requires  to  be  often  fet  backwards  or  forwards. 
We  are  likcwife  perfeftly  fatisfied,  that  they  cannot 
change  their  condition,  to  ape  us  or  inferior  beings; 
and  confequently  we  are  not  apt  haftily  to  credit  ftories 
of  portents  f  &c.  fuch  as  cannot  be  true,  unlefs  the  nature 
of  things  and  their  manner  of  exigence  were  occafional- 
ly  reverfed.  Yet  aa  men.  may  be  fo  placed  as  to  become, 
even  by  the  free  exercife  of  their  own  powers, 
of  God's  particular  providence  to  other  men ;  fo  may 
we  well  fuppofe  that  thefe  higher  beings  may  be  fo 
dijirihuted  through  the  univerfe,  and  fubjeft  to  fuch  an 
economy,  unknown  to  us,  as  may  render  them  alfo  in- 
ftruments of  the  fame  providence  ;  and  that  they  may, 
in  proportion  to  their  greater  abilities,  be  capable,  con- 
Jijlently  ivlth  the  laws  of  nature,  of  influencing  human  af- 
19^  fairs  in  proper  places,. 
J?ih?i-  "^^^  proceed  to.  ftate  fome  of  the  chief 

trine  of  objeftions  which  in  ancient  or  modern  times  have  been 
Frovidence  brought  againft  the  opinion,  that  the  world  is  governed 

20       by  a  Divine  providence. 
From  the       i.  The  firft  of  thefe  is  this,  that  the  fyftem  of  nature 
many  imperfefkions  which  it  ought  not  to  do 
^^J.g        '  if  it  be  the  work,  of  a  perfectly  wife  and  good  Being. 

To  avoid  the  force  of  this  objefhion,  fome  modern  wri- 
ters have  deferted  the  ground  of  fupreme  and  abfo- 
kite  goodnefs,  which  the  ancient  thei:fts  always  occu- 
pied, and  have  aflerted  that  the  divine  perfe£tion  con- 
litts  in  unlimited  power  and  imcontrouled  fupremacy 
of  will ;  that  confequently  the  Deity  does  not  always 
that  which  is  beft,  but  merely  what  he  himfelf  pleafes  ; 
and  that  for  no  other  rcafon  but  becaufe  he  ivi/ls  to 
do  fo.  But  this  is  no  better  than  atheifm  itfelf.  For 
it  is  of  no  importance  to  us  whether  the  univerfe  is  go- 
verned by.  blind  fate  or  chance,  that  is  to  fay,  by  no- 
thing at  all  ;  or  whether  it  is  governed  by  an  arbitraiy 
fovereign  will  that  is  direfted  by  chance,  or  at  ieaft  by 
/J,  no  principle  of  beneficence. 
Anlwcred.  The  true  anfwer  to 'this  cbjeftion  is,  that  no  created 
fyftem  can  have  eveiy  perfection,  becaufe  it  muit  neceifa- 
rily  be  dellitute  of  felf-exiftence  and  independence  ;  and 
therefore  if  beings  dellitute  of  fome  perfedtions  be  bet- 
ter than  nothing,  it  was  worthy  of  infinite  power  and 
perfcd  goodnefs  to  create  fuch  beings.    In  our  prefent 
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ftate,  we  mortals  ftand  upon  too  low  ground  to  take  aProv 
commanding  view  of  the  whole  frame  of  things.  We  — 
can  only  reafon  concerning  what  is  unknown  from  the 
little  that  is  within  our  reach.  In  that  little,  we  can 
fee  that  wifdom  and  goodnefs  reign ;  that  nature  al- 
ways aims  to  produce  perfeftion  ;  that  many  falutary 
effefts  refuk  even  from  the  thunder  and  the  ftorm  :  and- 
we  doubt  not  that  a  view  of  the  whole  ftrufture  of  the 
univerfe  would  afford  an  additional  triumph  to  the' 
goednefs  and  flciU  of  its  great  Architeft. 

We  fee  a  regular  afcent  in  the  fcale  of  beings  from 
mere  hfelefs  matter  up  to  man  ;  and  the  probabiEty  is, 
that  the  fcale  continues  to  afcend  as  far  above  man  in 

perfeftion  as  created  beings  can  polTibly  be  raifed.  

The  fole  purpofe  of  God  in  creating  the  world  muft 
have  been  to  produce  happlnefs  :  but  tliis  would  be  moft 
effedually  done  by  creating,  in  the  firft  place,  as  many 
of  the  moft  perfedt  clafs  of  beings  as  the  fyftem  could 
contain  ;  and  afterwards  other  claffes  lefs  and  lefs  per- 
fed,  till  the  whole  univerfe  fhould  be  completely 
full.  _  We  do  not  pofitively  affert  fuch  a  fcheme  of 
creation. 

Where  all  muft  full,  or  not  coherent  be  j 
And  all  that  rifes,  rife  in  due  degree, 

was  aftually  in  the  divine  Archite<3;*s  intention  ;  but^ 
that  it  is  poffible,  is  fufiiciently  obvious.    No.  man  wil!< 
pretend  to  fay,  that  this  earth  could  afford  a  comfort-  • 
able  fubfiftence  to  a  greater  number  of  the  human  race,, 
were  all  the  inferior  animals  annihilated,  than  it  could - 
at  prefent,  fwarming  as  every  element  is  with  life. — 
Suppofe  then,  that  as  many  men  had  been  placed  at 
firft  upon  the  earth  as  it  could  poffibly  fupport,  and= 
that  matters  had  been  fo  conftituted,  as  that  the  num-' 
ber  fhould  never  have  been  either  increafed  or  diminifh- 
ed  ;  we  beg  leave  to  afk,  whether,  iince  there  would  have 
been  evidently  room  for  inferior  animals,  it  would  have: 
been  moft  worthy  of  infinite  goodnefs  to  leave  the  whole 
globe  to  men,  or  to  introduce  into  it  different  orders  of  . 
lefs  pevfeft  beings,  which,  while  they  could  not  incom- 
mode this  principal  inhabitant,  would  each  find  plea- 
fure  in  its  own  exiftence  ?    To  this  queftion  different- 
anfwers  cannot  furely  be  given.    Let  the  reader  then 
extend  his  view,  and  confider  the  univerfe,  which,  how- 
ever vaft,  cannot  be  pofitively  infinite,  as  one  fyftem  as 
much  united  as  the  feveral  parts  of  this  globe  ;  let  him 
fuppofe  that  there  were  at  firft  created  as  many  of  the. 
higbeft  order  of  beings  as  it  could  have  contained  had 
creation  there  ftopt ;  let  him  remember  that  happinefs' 
in  many  different,  degrees  is  valuable  ; — and  he  will  not. 
furely  think  it  any  imputation  on  the  goodnefs  of  God- 
that  there  are  in  the  univerfe  many  beings  far  from  per- 
feftion.   The  moft  imperfeA  of  thefe  are  by  themfelves; 
better  than  nothing ;.  and  they  all  contribute  to  make 
up  a  fyftem  which,  confidered  as  a  whole>  we  have 
every  reafon  to  believe  to  be  as  perfed  as  any  thing  not 
felf-exiiient  can  pofGbly  be 

2.  If  the  world  is  conduced  by  a  benevolent  p«3vi^ob'<  a 
dence,  how  came  evil  to  be  introduced  into  it  ?  This  from  t 
queftion  has  perplexed  mankind  in  all  ages.    The  an-introdi. 
cient  Perfians  refolved  it,  by  afferting.  the  exiftence  of  °" 
two  gods,  Oromafdes  the  author  of  good,  and  Arima- 
nius  the  author  of  evil.    From  them  the  Chriftian  he- 
retics called  Mankhees  borrowed  their  dodrine  of  two 
$  oppofite 
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idence  oppofite  co-eternal  principles.  Both  the  Platonifts  and 
Stoics  afci  ibed  the  origin  of  evil  to  the  perverfenefs  or 
imperfeciion  of  matter,  which  they  thought  the  Deity 
could  not  alter;  and  Pytliagcras  imagined  a  ftate  of 
pre-exiftence,  in  which  the  fouls  of  men  had  committed 
offences,  for  which  they  are  here  fuffering  the  punifh- 
ment.  But  thefe  hypothefes  ai-e,,fome  of  them  impious, 
and  all  unfatisfattory. 
;red.  Taking  the  expreflion  in  its  moft  extenfive  fenfe,  the 
evils  to  which  the  human  race  are  expofed  may  be  re- 
duced to  pain,  umajinejs,  difappointmtnt  of  appetites^  and 
death  ;  of  which  not  one  could  have  been  wholly  pre- 
vented without  occafioning greater  evils,  inconfiftent  with 
the  pcrfeft  goodnefs  of  the  Creator.  As  long  as  we 
have  folid  bodies  capable  of  motion,  fupported  by  food, 
ftibjed  to  the  influence  of  the  atmofphere,  and  divifible, 
they  mull  neceffarily  be  liable  to  diffolution  or  death  : 
But  if  a  man  could  futfer  death,  or  have  his  hmbs  bro- 
ken,-without  feeling  pain,  the  human  race  had  been  long 
ago  extinft.  A  fever  is  a  ftate  of  the  body  in  which 
the  fluids  are  in  great  diforder.  Felt  we  no  uneafinefs 
from  that  diforder,  we  fhould  have  no  inducement  to 
pay  the  proper  attention  to  our  ftate,  and  fhould  cer- 
tainly die  unawares,  without  fufpefting  ourfelves  to  be 
in  danger ;  whereas,  under  the  prefent  adminiftration  of 
divine  providence,  the  pain  and  ficknefs  of  the  difeafe 
compel  us  to  have  recourfe  to  the  remedies  proper  for 
reftoring  us  to  foundncfs  and  to  health.  Of  tlie  unea- 
fmeffes  to  which  we  are  liable,  and  which  are  not  the  ef- 
feft  of  immediate  pain,  the  greateft  has  been  fometimes 
laid  to  arife  from  the  apprehenfion  of  death,  which 
conftantly  ftares  us  in  the  face,  and  frequently  embitters 
all  our  pleafures  even  in  the  hour  of  perfe£l  health. — 
But  this  dread  of  death  is  implanted  in  our  breafts  for 
the  very  beft  of  purpofes.  Had  we  no  horror  at  the 
apprehenfion  of  death,  we  ftiould  be  apt,  v/hcnever  any 
misfortune  befel  us,  to  quit  this  world  rafhly,  and  rufh 
unprepared  into  the  prefence  of  our  Judge  :  but  the 
horror  which  attends  our  reflexions  on  our  own  diffo- 
lution, arifing  not  from  any  apprehenfions  of  the  pain  of 
dying,  but  from-our  anxiety  concerning  our  future  ftate 
of  exiftence,  tends  ftrongiy  to  make  us  aft,  while  we  are 
here,  in  fuch  a  manner  as  to  enfure  our  happinefs  here- 
after. Add  to  this,  that  the  fear  of  death  is  the  great- 
eft  fupport  of  human  laws.  We  every  day  fee  perfons 
breaking  through  all  the  regulations  of  focicty.  and 
good  life,  notftathftanding  they  know  death  to  be  the 
certain  confequence,  and  feel  all  the  horrors  of  it  that 
are  natural  to  man:  and  therefore  were  death  diverted 
of  thefe  horrors,  how  infigniticant  would  capital  punifli- 
ments  be  as  guardians  of  the  law,  and  how  infecure 
would  individuals  be  in  civil  fociety  I 

With  regard  to  the  unavoidable  misfortunes  and  an- 
xieties of  our  prefent  ftate,  fo  far  from  being  truly  hurt- 
ful in  themfelves,  they  are  proofs  of  divine  beneficence. 
When  we  fee  men  difpleafed  with  their  iituation,  when 
we  hear  them  complain  of  the  difficulties,  the  miferies, 
and  the  cares  of  lite,  of  the  hardships  which  they  have 
undergone,  and  the  labours  which  ttillHe  before  them  ; 
inftead  of  accounting  them  unfortunate,  we  ought  to 
regard  them  as  aftive  beings,  placed  in  the  only  fitua- 
tion  that  is  fit  for  the  improvement  of  their  nature. 
That  difcontent,  thefe  reftlefs  wifhes  to  improve  their 
condition,  are  fo  many  fure  indications  that  their  facul- 
ties will  not  languifn.    They  who  ars  in  ■  the  laaft '  de- 
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gree  accuftemed  to  obfcrve  the  human  charafter,  know Pi-oti^knce 
well  the  influence  which  pleafure  and  repofe  have  in  en-  *— -\~^ 
feebhng  every  manly  piinciple,  and  how  capable  they 
are  of  attaching  us  even  to  a  fordid  and  difhonourable 
exiftence. 

Happy  indeed  it  is  for  the  human  race,  that  the 
number  of  thofe  m.en  is  fmall  whom  providence  has 
placed  in  fituations  in  which  perfonal  aftivity  is  unne- 
ceffary.  By  far  the  greater  number  ai-e  compelled  to 
exert  themfelves,  to  mix  and  to  contend  with  their  equals, 
in  the  race  of  fortune  and  of  honour.  It  is  thus  that 
our  powers  are  called  forth,  and  that  our  nature  reaches 
its  higheft  perfeftion.  It  is  even  perhaps  a  general, 
truth,  that  they  who  have  ftruggled  with  the  greateft  • 
variety  of  hardfliips,  as  they  always  acquire  the  higheft 
energy  of  charafter,  fo  if  they  have  retained  their  in- 
tegrity, and  have  not  funk  entirely  in  the  conteft,  fel- 
dom  fail  to  fpend  their  remaining  days  refpeftablc  and 
happy,  fuperior  to  paflion,  and  fecured  from  folly  by 
the  pofTefTion  of  a  wifdom  dearly  earned.  94 

But  the  benefits  of  phyfical  evils  have  been  fet  in  aPhyCcal* 
ftill  ftronger  light  by  a  great  mafter  of  moral  wifdom,  ^J^'^^**^^^ 
who  was  himfelf  fubjcft  to  many  of  thofe  evils.    I'hat  ^^^^^^^j 
man  is  a  moral  agent,  fent  into  this  world  to  acquire  good, 
habits  of  virtue  and  piety  to  fit  him  for  a  better  flate,  ■ 
is  a  truth  to  which  no  confiflent  theift  will  for  a  mo- 
ment refufe  his  affent.    But  almoft  all  the  moral  good  '■ 
which  is  left  among  us,  is  the  apparent  efFe6l  of  phyfical 
evil. 

"  Goodnefs  is  divided  by  divines  into  fobernefs,  x\<^-'Johnfont~ 
teoufnefs,  and  godlinefs.    Let  it  be  examined  how  each g"'''^''*  " 
.  of  thefe  duties  would  be  praftifed  if  there  were  no  phyfi- 
cal evil  to  enforce  it. 

*'  Sobriety  or  temperance  is  nothing  but  the  forbear- 
ance of  pleafure  ;  and  if  pleafure  was  not  followed  by 
pain,  who  would  forbear  it  ?  We  fee  every  hour  thofe 
in  w})om  the  defire  of  prefent  indulgence  overpowers  all  • 
fenfe  of  palt,  and  all  forefight  of  future  mifery.  In  a 
remifTion  of  the  gout,  the  drunkard  returns  to  his  wine, 
and  the  glutton  to  his  feaft  ;  and  if  neither  difeafe  nor 
poverty  were  felt  or  dreaded,  every  one  would  fmk 
down  in  idle  fenfuahty,  without  any  care  of  ethers,  or 
of  himfelf.  To  eat  and  drink,  and  lie  down  to  flecp, 
would  be  the  whole  bufinsfs  of  maiikind^ 

"  Righteoufnefs,  or  the  fyftem  of  focial  duty,  may  be 
fubdivided  into  jufticc  and  charity.  Of  juftice,  one  of 
the  heathen  fages  has  fhown,  with  great  acutenefs,  that 
it  was  imprefled  upon  mankind  only  by  the  inconveni- 
ences which  injuftice  had  produced.  '  In  the  firit 
ages  (fays  he)  men  afted  without  any  rule  but  the  im- 
pulfeof  defire;  they  praftlfed  injuftice  upon  others,  and 
fuffered  it  from  others  in  their  turn  :  but  in  time  it  vvaS' 
difcovered,  that  the  pain  of  fuffering  wrong  was  greater 
than  the  pleafm-e  of  doing  it  ;  and  mankind,  by  a  ge- 
neral compaft,  fubmitted  to  the  reflraint  of  laws,  and 
refigned  the  pleafure  to  efcape  the  pain.' 

"  Of  charity,  it  is  fuperfluous  to  obferve,  that  it  could 
have  no  place  if  there  were  no  want-;  for  of  a  virtue 
which  could  net  be  praftifed,  the  omilTion  could  net 
be  culpable.  Evil  is  not  only  the  occafional  but  th& 
efficient  caufe  of  charity  ;  we  are  incited  to  the  rehef 
of  mifery  by  the  confcioufnefs  that  we  have  the  fame 
nature  with  the  fuff'erer  ;  that  we  are  in  danger  of  the 
fame  diftrcITes,  and  may  fome  time  implore  the  fame  aL 
fiftance. . 

»^  G.odline&-- 
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"  Godlinefe  or  pkty  is  elevation  of  the  mind  towards 

tlie  Supreme  Being,  and  extenfion  of  the  thoughts  of 
another  Hfe.  The  other  hfe  is  future,  and  the  Supreme 
Being  is  invifible.  None  would  have  recourfe  to  an 
inviiible  power,  but  that  all  other  fubje£ts  had  eluded 
their  hopes.  None  would  fix  their  attention  upon  the 
future,  but  that  they  are  difcoutented  with  the  prefent. 
If  the  fenfes  were  feafted  with  perpetual  pleafure,  they 
would  always  keep  the  mind  in  fubjeftion.  Reafon 
lias  no  authority  over  us  but  by  its  power  to  warn  us 
againft  evil. 

"  In  childhood,  while  our  minds  are  yet  unoccupied, 
religion  is  impreffed  upon  them  ;  and  the  firft  years  of 
alniofl;  all  who  have  been  well  educated  are  paifed  in  a 
regular  difcliarge  of  the  duties  of  piety :  But  as  we 
advance  forward  into  the  crowds  of  life,  innumerable  de- 
lights folicit  our  inclinations,  and  innumerable  cares 
dillratt  our  attention.  The  time  of  youth  is  pafTed  in 
noify  frolics  ;  manhood  is  led  on  from  hope  to  hope, 
and  from  projeft  to  projeft  ;  the  diffolutenefs  of  plea- 
fure, the  inebriation  of  fuccefs,  the  ardour  of  expeila- 
tion,  and  the  vehemence  of  competition,  chain  down 
the  mind  alike  to  the  prefent  fcene  ;  nor  is  it  remem- 
bered how  foon  this  mift  of  trifles  muft  be  fcattered, 
and  the  bubbles  that  float  upon  the  rivulet  of  life  be 
loft  for  ever  in  the  gulph  of  eternity.  To  this  confide- 
ration  fcarce  any  man  is  awakened  but  by  fome  prefRng 
and  refilllefs  evil ;  the  death  of  thofe  from  whom  he  de- 
rived his  pieafures,  or  to  whom  he  deftined  his  pof- 
feflions,  fome  difeafe  which  {hows  him  the  vanity  of 
all  external  acquilitions,  or  the  gloom  of  age  which  in- 
tercepts his  profpefts  of  long  enjoyment,  forces  him  to 
fix  his  hopes  upon  another  Itate  ;  and  when  he  has  con- 
tended with  the  tempefts  of  life  till  his  ilrength  fails 
him,  he  flies  at  lafb  .to  the  fhelter  of  religion. 

*'  That  mifery  does  not  make  all  virtuous,  experience 
too  certainly  infornvs  us ;  but  it  is  no  lefs  certain, 
that  of  what  virtue  there  is,  mifery  produces  far  the 
greater  part.  Phyfical  evil  nray  be  therefore  endured 
with  patience,  fince  it  is  the  caufe  of  moral  good  ;  and 
patience  itfelf  is  one  virtue  by  which  we  are  prepared 
for  that  ftate  in  which  evil  (hall  be  no  more." 

The  calamities  and  the  hardftiips  of  our  prefent  ftate, 
then,  are  fo  far  from  being  real  evils,  of  which  provi- 
dence ought  to  be  accufed,  that  in  every  point  of  view 
in  which  we  can  confider  them,  they  afford  the  fureft 
proofs  of  the  wifdom  of  its  adminiftration,  and  of  its 
goodnefs  to  man. 

The  moft  ferious  difiiculty  lies  in  accounting  for  the 
permiffion  of  moral  evil  or  guilt,  in  a  fyftem  governed 
by  infinite  benevolence  and  wifdom.  1  hofe  who  in  a 
cenliftent  manner  hold  the  dodlrine  of  the  abfolute  ne- 
ceflity  of  human  acftions  in  its  full  extent,  and  acknow- 
ledge all  its  confequences,  find  it  eafy  to  elude  this  diffi- 
culty. They  very  fairly  deny  the  exiftence  of  any  fuch 
thing  as  moral  evil  in  the  abftraft;  knd  aflTert,  that  what 
we  call  a  crime,  is  nothing  more  than  an  aftion  which 
we  always  regard  with  a  painful  fenfation  :  that  thefe 
apparent  evils  endure  only  for  a  time ;  and  that  all  will 
at  laft  terminate  in  the  perfedlion  and  happinefs  of  eve- 
ry intelligent  being. 

Upon  the  fyftem  of  liberty,  the  ftiorteft  anfwer  feems 
to  be  this  :  that  fome  things  are  abfolutely  impoffible, 
not  from  any  weaknefs  in  the  Deity,  but  becaufe  they 
infer  abfurdity  or  contradidlion.    Thus  it  is  impoffible 
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for  twice  two  to  be  any  thing  elfe  than  four ;  and  thu8T*'ov!aene« 
it  is  impoffible  for  Omnipotence  itfelf  to  confer  felt-  """•V" 
approbation  upon  an  intelligent  being  who  has  never 
dcferved  it  4  that  is  to  fay,  it  is  impoffible  for  a  man  of 
fenfe  to  be  pleafed  with  himfelf  for  having  done  a  cer- 
tain adlion,  while  he  himfelf  is  confcious  that  he  never 
did  that  aftion.  But  felf-approbation  conftitutes  the 
higheft,  the  moft  unmingled,  and  permanent  felicity,  of 
which  our  nature  is  capable.  It  is  not  in  the  power 
of  Omnipotence  itfelf,  then,  to  beftow  the  higheft  and 
moft  permanent  felicity  of  ournatui-e;  it  muft  be  arned 
and  dcferved  before  it  can  be  obtained.  In  the  fame 
manner  good  defeit,  virtue  or  merit,  cannot  be  confer' 
red ;  they  muft  be  arqulred.  To  enable  us  to  acquire 
thefe,  we  muft  be  expofed  to  difficulties,  and  muft  fuf- 
fer  in  a  certain  degree.  If  thefe  difficulties  had  no  in- 
fluence upon  our  conduit  and  feehngs,  if  they  expofed 
us  to  no  real  danger,  no  fabric  of  merit  and  of  felf- 
approbation  could  be  reared  upon  them.  All  that  the 
Supreme  Being  could  do  for  us,  was  to  confer  fuch  an 
original  conftitution  and  charafter  as  would  enable  us  to 
do  well  if  we  fhould  exert  our  utmoft  powers.  The 
univerfe  is  not  ruled  by  favour,  but  by  juftice.  Com- 
plete felicity  muft  be  purchafed.  Guilt  is  an  abufe  of 
our  freedom,  a  doing  iU  where  we  could  have  done  well, 
and  is  entirely  tlie  work  of  man.  Heaven  could  not 
avoid  permitting  its  exiftence,  and  expohng  us  to  dan- 
ger ;  for  temptation  is  neccffiiry  to  virtue,  and  vutue  is 
the  perfection  of  our  nature,  our  glory,  and  our  happi- 
nefs. 

The  permiffion  of  moral  evil  has  been  fo  ably  ac-  SimpH- 
counted  for  by  Simplicius,  a  Pagas  wiiter,  and  there-""'* 
fore  not  biafled  by  any  partiality  to  the  Jewifli  or  Chri- 
ftian  Scriptm-es,  that  we  cannot  deny  ourfelves  the  plea- 
fure of  laying  his  reafoning  before  our  readers  He 
aflcs  *,  "  Whether  God  may  be  called  the  author  o(*  S'mplu, 
fin,  becaufe  he  permits  the  foul  to  ufe  her  liberty  ?  and  ^' 
aniwers  the  queftion  thus  :  ^3^' 

"  He  who  fays  that  God  fliould  not  permit  the  ex-.^i.  Salma/^ 
ercife  of  its  freedom  to  the  foul,  muft  affirm  one  of 
thefe  two  things  ;  either  that  the  foul,  though  by  na- 
ture capable  of  indifferently  choofing  good  or  ev?l,  fhould 
yet  be  conftantly  prevented  from  choofing  evil ;  or  elfe 
that  it  fliould  have  been  made  of  fuch  a  nature  as  to 
have  no  power  of  choofing  evil. 

The  former  aflertion  (continues  he)  is  irrational 
and  abfurd  ;  for  what  kind  of  liberty  would  that  be  in 
which  there  fliould  be  no  freedom  of  choice  ?  and  what 
choice  could  there  be,  if  the  mind  were  conftantly  re- 
ftrained  to  one  lide  of  every  alternative  ?  With  refpeft 
to  the  fecond  alfertion,  it  is  to  be  obferv^d  (fays  he), 
that  no  evil  is  in  itfelf  defirable,  or  can  be  chofen  as 
evil.  But  if  this  power  of  determining  itfelf  either 
way  in  any  given  cafe  muft  be  taken  from  the  foul,  it 
muft  either  be  as  fomething  not  good,  or  as  fome  great 
evil.  But  whoever  faith  fo,  does  not  confider  how  many 
things  there  are  which,  though  accounted  good  and 
defirable,  are  yet  never  put  in  competiton  with  this/ree- 
dom  of  wiU  :  fot  without  it  we  fliould  be  on  a  level  with 
the  brutes ;  and  there  is  no  perfon  who  would  rather  be 
a  brute  than  a  man.  If  God  tben  fliows  his  goodnefs 
in  giving  to  inferior  beings  fuch  perfections  as  are  far 
below  this,  is  it  incongruous  to  the  divine  nature  and 
goodnefs  to  give  man  a  felf-determining  power  over  his 
aClions,  and  to  permit  him  the  free  exercife  of  that 
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evidence  power  ?  Had  God,  to  prevent  man's  fin,  taken  away 
the  liberty  of  his  will,  he  would  likewife  have  deftroyed 
the  foundation  of  all  virtue,  and  the  very  nature  of  man ; 
for  there  could  be  no  virtue  were  there  not  a  poffibility 
of  vice  ;  and  man's  nature,  had  it  continued  rational, 
would  have  been  divine,  becaufe  impeccable.  There- 
fore (continues  he),  though  we  attribute  to  God,  as  its 
author,  this  felf-determinijig  power,  which  is  fo  necef- 
fary  in  the  order  of  the  univerfe  ;  we  have  no  reafon  to 
attribute  to  him  that  evil  which  comes  by  the  abufe  of 
liberty :  For  God  doth  not  caufe  that  averfion  from 
good  which  is  in  the  foul  when  it  fins  ;  he  only  gave  to 
the  foul  fuch  a  power  as  might  turn  itfelf  to  evil,  out 
of  which  he  produces  much  good,  which,  without  fuch 
a  power,  could  not  have  been  produced  by  Omnipotence 
itfelf."  So  confonant  to  the  doftrine  of  our  fcriptures 
18  the  reafoning  of  this  opponent  of  the  writings  of 
Mofes  !    Fas  eft  et  ab  hofte  doceri. 

The  laft  objection  to  the  belief  of  a  divine  provi- 
dence arifes  from  the  apparent  confufion  of  human  af- 
fairs, that  all  things  happen  alike  to  all,  that  bad  men 
are  profperous,  and  that  a  total  want  of  juftlce  appears 
to  attend  the  divine  adminillrations.  Even  the  beft 
men  have  at  times  been  fliaken  by  this  confideration. — 
But  there  are  many  reafons  for  rendering  this  world  a 
mixed  fcene  :  it  would  become  unfit  for  a  ftate  of  trial 
and  of  education  to  virtue  weie  it  otherwife. 

It  has  been  {hown  already,  that  phyfical  evil  is  the 
parent  of  moral  good;  and  therefore  it  would  be  abfurd 
to  expeft  that  the  virtuous  ftiould  be  entirely  exempt- 
ed from  that  evil.  For  the  occafional  profperity  of  the 
wicked,  many  reafons  have  been  affigned  even  by  thofe 
who,  in  their  difquifitions,  were  not  guided  by  that  re- 
velation which  has  brought  to  light  Hfe  and  immorta- 
lity. "  God  (fays  Plutarch)  fpares  the  wicked,  that- 
he  may  fet  to  mankind  an  example  of  forbearance,  and 
teach  them  not  to  revenge  their  injuries  too  haftily  on 
each  other.  He  fpares  fome  wicked  men  from  early 
puniftment,  in  order  to  make  them  inftruments  of  his 
jullice  in  punifhing  others.  And  he  fpares  all  for  a 
time,  that  they  may  have  leifure  for  repentance ;  for 
men  (fays  the  fame  excellent  moraliil)  look  at  nothing 
further,  in  the  punifhments  which  they  infiift,  than  to 
fatisfy  their  revenge  and  malice,  aird  therefore  they  pur- 
fue  thcfe  who  have  offended  them  with  the  utmoft  rage, 
and  eagernefs  ;  whereas  God,  aiming  at  the  cure  of 
thofe  who  are  not  utterly  incurable,  gives  them  fiilaQi\- 
Aio-6a<  xp''""',  "  time  to  be  converted." 

But  this  objedtion  receives  the  beft  folution  from  the 
doftrine  of  the  immortality  of  the  human  foul. 

 And  fee  ! 


^  31 

The  im- 
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'Tis  come,  the  glorious  morn  !  the  fecond  birth. 

Of  heav'n  and  earth  !  awakening  nature  hears 

The  netv  crenting  ivord,  and  Itarts  to  life, 

In  every  height'ned  form,  from  pain  and  death 

For  ever  free.     The  great  eternal  fchemr. 

Involving  all,  and  in  a  perfe£l  avboie 

Uniting,  as  the  profpefl  wider  fpreads. 

To  reafon's  eye  cleared  up  a-pace. 

Ye  vainly  wife  I  Ye  blind  prefumptuous !  now, 

ConfoiHided  in  the  duft,  adore  that  Pow'r 

And  Wifdom  oft  arraignM  :  fee  now  the  caufe. 

Why  unafTuming  worth  in  fecret  liv'd 

And  died  negleded  :  why  the  good  man's  {hare 
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In  life  was  gall  and  bitternefs  of  foul : 
Why  the  lone  widow  and  her  orphans  pln'5 
In  liarvlng  folitude ;  while  luxury. 
In  palaces,  lay  fl:raining  her  low  thought. 
To  form  unreal  wants  :  why  heav'n-born  truth, 
And  moderation  fair,  wore  the  red  marks 
Of  fuperftition's  fcourge  :  why  licens'd  paln^ 
That  ci-uel  fpoiler,  that  embofom'd  foe, 
Imbitter'd  all  our  blifs.    Ye  good  diftrefl ! 
Ye  noble  few  !  who  here  unbending  ftand 
Beneath  life's  preffure,  yet  bear  up  a  while. 
And  what  your  bounded  view,  which  only  fav7 
A  Httle  part,  deem'd  evil,  is  no  more  : 
The  ftorms  of  wintry  time  will  quickly  pafs. 
And  one  unbounded  fpring  encircle  all. 

Thomfon's  Winter. 

PRoyiDENCE-PlantatioTiy  a  colony  of  New-England, 
which,  with  Rhode-ifland,  formerly  conftituted  a  char- 
ter government.    Its  chief  town  is  Newport. 

pROviDENCB,  one  of  the  leaft  of  the  Bahama  iilands 
in  the  American  ocean,  but  the  beft  of  thofe  planted 
and  fortified  by  the  Englifli.  It  is  feated  on  the  eaft 
fide  of  the  gulph  of  Florida.  W.  Long.  77.  35.  N.  Lat. 
25.  o. 

PROVINCE,  in  Roman  antiquity,  a  country  of  con- 
fiderable  extent,  which,  upon  being  entirely  reduced 
under  the  Roman  dominion,  was  new-modelled  accord- 
ing to  the  pleafure  of  the  conquerors,  and  fubjefted  to 
the  command  of  annual  governors,  fent  from  Rome  ; 
being  commonly  obliged  to  pay  fuch  taxes  and  contri- 
butions as  the  fenate  thought  fit  to  demand. 

Of  thefe  countries,  that  part  of  France  next  the  Alps 
was  one,  and  ftill  retains  the  name  Frovevce. 

NIcod  derives  the  word  a  procul  invendo,  "  living 
afar  off ;"  but  it  is  better  deduced  from  pro  and  vinco 
*'  I  overcome." 

Province,  in  geography,  a  divifion  of  a  kingdom 
or  ftate,  comprifing  feveral  cities,  towns,  &c.  all  under 
the  fame  government,  and  ufually  diftinguifhed  by  the 
extent  either  of  the  civil  or  ecclefiaftical  jurlfdiftion. 

The  church  diftinguifhes  its  provinces  by  archbifhop- 
riics  ;  in  which  fenfe,  England  is  divided  into  two  pro- 
vinces, Canterbury  and  York. 

The  United  Provinces  are  feven  provinces  of  the  Ne- 
therlands,, who,  revolting  from  the  Spanifh  dominion, 
made  a  perpetual  alliance,  ofFenfive  and  defenfive,  at 
Utrecht,  anno  1579.     See  Uniiud  Provinces. 

PROVINCIAL,  fomething  relating  to  a  province.. 
It  alfo  denotes,  in  Romifh  countries,  a  perfon  who  has 
the  diredtlon  of  the  feveral  convents  of  a  province. 

PROVISIONS,  In  a  military  fenfe,  implies  all  man- 
ner of  eatables,  food  or  provender,  .ufed  in  an  army, 
both  for  man  and  beaft. 

pRovos*r  of  a  city  or  town,  is  the  chief  muni- 
cipal maglftrate  In  feveral  trading  cities,  particularly 
Edinburgh,  Paris,  &c.  being  much  the  fame  with  mayor 
in  other  places.  He  prefides  in  city-courts,  and,  to 
gether  with  the  bailies,  v^-^io  are  his  deputies,  deter 
mines  in  all  differences  that  arife  among  citizens. 

The  provoft  of  Edinburgh  is  called  lordy  and  thfc 
fame  title  is  claimed  by  the  provoiUof  Glafgow.  The 
former  calls  yearly  conventions  of  the  royal  boroughs- 
to  Edinburgh  by  his  miffives,  and  is,  ex  ojjiciof  prefider.1 
to  tht  convention  when  m&U 
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Provost,  or  Prevot-Roya/,  a  fort  of  iftferlor  judge 
formerly  eftablil'hed  throughout  France,  to  take  cog- 
nizance of  aH  civil,  perfonal,  real,  and  mixed  caufes, 
among  the  people  only. 

Grand  PRoro^T  of  France^  or  of  the  Houfehold^  had 
jurifdiftion  in  the  king's  houfe,  and  over  the  officers 
therein  ;  looked  to  the  policy  thereof,  the  regulation  of 
provifions,  &c. 

Grand  Profost  of  the  Conflabki  a  judge  who  ma- 
nages procefles  againft  the  foldiers  in  the  army  who 
have  committed  any  crime. 

He  has  four  lieutenants  diftributed  throughout  the 
■army,  called  provojls  of  the  army,  and  particularly  pro- 
vofts  in  the  feveral  regiments. 

Profost  Marjhal  of  an  Army,  is  an  «fficer  appoint- 
ed to  feize  and  fecure  deferters,  and  all  other  crimi- 
nals. He  is  to  hinder  foldiers  from  pillaging,  to  in- 
<3i£t  offenders,  and  fee  the  fentence  pafTed  on  them  ex- 
ecuted. He  alfo  regulates  the  weights  and  meafures, 
and  the  price  of  provifions,  &c.  in  the  army.  For 
■the  difcharge  of  his  office,  he  has  a  lieutenant,  a  clerk, 
and  a  troop  of  mar{hal-men  on  horfeback,  as  alfo  an 
•executioner. 

There  is  alfo  -a  provofl-marfhal  in  the  navy,  who  hath 
charge  over  prifoners,  &c. 

The  French  alfo  had  a  provoft-general  of  the  marines, 
whofe  duty  it  was  to  profecute  the  marines  when  guilty 
of  any  crime,  and  to  make  report  thereof  to  the  coun- 
cil of  war  ;  befides  a  marine  provoft  in  every  vefTel,  who 
was  a  kind  of  gaoler,  and  took  the  prifoners  into  his 
care,  and  kept  the  veiTel  clean. 

Profosts  of  the  MarJJoals,  were  a  kind  of  lieutenants 
of  the  marfhals  of  France  ;  of  thefe  there  were  1 80  feats 
in  France;  their  chief  jurifdiftion  regarded  highwaymen, 
footpads,  houfe-breakers,  &c. 

Provost  of  the  Mint,  a  particular  judge  inftituted  for 
the  apprehending  and  profecuting  of  falfe  coiners. 

Provost,  or  Prevot,  in  the  king's  ftables  ;  his  of- 
fice is  to  attend  at  court,  and  hold  the  Icing's  ftirrup 
when  he  mounts  his  horfe.  There  are  four  provofts  of 
this  kind,  each  of  whom  attends  in  his  turn,  monthly. 

PROW,  denotes  the  head  or  fore-part  of  a  fhip, 
particularly  in  a  galley  ;  being  that  which  is  oppofite 
to  the  poop  or  ftern. 

PROXIMITY,  denotes  the  relation  of  nearnefs,  ei- 
ther in  refpeft  of  place,  blood,  or  alliance. 

PRUDENCE,  in  ethics,  may  be  defined  an  ability 
of  judging  what  is  bell,  in  the  choice  both  of  ends  and 
•means.  According  to  the  definition  of  the  Roman  mo- 
ralift,  De  Oficiis,  lib.  i.  cap.  43.  prudence  is  the  know- 
ledge of  what  is  to  be  dclired  or  avoided.  According- 
ly, he  makes  prudentia  ( De  Legihus,  lib.  i.)  to  be  a  con- 
■traition  oi  providentia,oxioxt{\<^\X.  Plato  ( De  Leglbus, 
lib.  iii.)  calls  this  the  leading  virtue  ;  and  Juvenal,  Sat.  x. 
obferves, 

Nullum  numen  alejl  ft  fit  prudentia. 

The  idea  of  prudence  includes  '"fx^'a,  or  due  conful- 
tation  ;  that  is,  concerning  fuch  things  as  demand  con- 
fultation  in  a  right  manner,  and  for  a  competent  time, 
■that  the  refolution  taken  up  may  be  neither  too  preci- 
pitate nor  too-flow?  and  o-'"«<^'f,  or  a  faculty  of  difcern- 
ing  proper  means  when  they  occur ;  and  to  the  perfec- 
tion of  prudence,,th'^fe  three  things  are  farther  required, 
viz.  SiuoTHi  or  a  natural  fagacity <iyx}ibO.,  prefence  of 
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mind,  or  a  ready  turn  of  thought ;  and  ff-i  ruftc;  or  expc-  Pruae 
rience.  The  extremes  of  prudence  are  craft  or  cunning  II 
on  the  one  hand,  which  is  the  purfuit  of  an  ill  end  by  P"""" 
dired  and  proper  though  not  honeft  means  ;  and  folly 
on  the  other,  which  is  either  a  miftake,  both  as  to  the 
end  and  means,  or  profecuting  a  good  end  by  foreirn 
and  improper  means.  Grove's  Moral  Philofophy,  vol 
ii.  chap.  ii.. 

PRUDENTIUS,  orA  URELIUS  PrUDENTIUS  ClE- 
MENS,  a  famous  Chriftian  poet,  under  the  reign  of  The- 
odofius  the  Great,  who  was  born  |in  Spain  in  the  year 
348.  He  firft  followed  the  profeflien  of  an  advocate, 
was  afterwards  a  judge,  then  a  foldier,  and  at  length 
had  an  honourable  employment  at  court.  We  have  a 
great  number  of  his  poems,  which,  from  the  choice  of 
his  fubjeds,  may  be  termed  Chriflian  poems ;  but  the 
ftyle  is  barbarous,  and  very  different  from  the  purity  of 
the  Auguftan  age.  The  moft  efteemed  editions  of 
Prudentius's  works  are  that  of  Amfterdam,  in  1 667, 
with  Heinfius's  Notes,  and  that  of  Paris  in  1687,  in 
ufum  Delph'mi. 

PRUNELLA,  in  botany  :  A  genus  of  the  gymno- 
fpermia  order,  belonging  to  the  didynamia  clafs  of  plants ; 
and  in  the  natural  method  ranking  under  the  1 2th  order, 
holoracea.  The  filaments  are  bifurcated,  with  an  anthera 
only  on  one  point ;  the  ftigma  is  bifid. 

PRUNES,  are  plums  dried  in  the  funfhine,  or  in 
an  oven. 

PRUNING,  in  gardening  and  agriculture,  is  the 
lopping  off  the  fiiperfluous  "branches  of  trees,  in  order  to 
make  them  bear  better  fruit,  grow  higher,  or  appear 
more  regular. 

Pruning,  though  an  operation  of  very  general  ufe,  is 
neverthelcfs  rightly  underfi:ood  by  few  ;  nor  is  it  to  be 
learned  by  rote,  but  requires  a  ftrid  obfervation  of  the 
different  manners  of  growth  of  the  feveral  forts  of  fruit- 
trees  ;  the  proper  method  of  doing  which  cannot  be 
known  without  carefully  obferving  how  each  kind  is 
naturally  difpofed  to  produce  its  fruit :  for  fome  do  this 
on  the  fame  year's  wood,  as  vines ;  others,  for  the  moil 
part,  upon  the  former  year's  wood,  as  peaches,  necta- 
rines, &c. ;  and  others  upon  fpurs  which  are  produced 
upon  wood  of  three,  four.  Sec.  to  fifteen  or  twenty 
years  old,  as  pears,  plums,  cherries,  &c.  Therefore,  ia 
order  to  the  right  management  of  fniit-trees,  provifion 
fhould  always  be  made  to  have  a  fufficient  quantity  of 
bearing  wood  in  every  part  of  the  trees ;  and  at  the  fame 
time  there  fhould  not  be  a  fuperfluity  of  ufelefs  branches, 
which  would  exhauft  the  flrength  of  the  trees,  and  caufe 
them  to  decay  in  a  few  years. 

The  reafons  for  priming  of  fruit-trees,  are,  i.  To 
prelerve  them  longer  in  a  vigorous  bearing-flate;  2.  To 
render  them  more  beautiful ;  and,  3.  To  caufe  the  fruit 
to  be  larger  and  better  tailed. 

'i'he  general  inftrudions  for  pruning  are  as  follow. 
The  greateft  care  ought  to  be  taken  of  f^ruit-trees  in  the 
fpring,  when  they  are  in  vigorous  growth;  which  is  the 
only  proper  feafon  for  procuring  a  quantity  of  good 
wood  in  the  different  parts  of  the  tree,  and  for  difpla- 
cing  all  ufelefs  branches  as  foon  as  they  are  produced, 
in  order  that  the  vigour  of  the  tree  may  be  entirely 
dl'ftributed  to  fuch  branches  only  as  are  defigned  to  re- 
main. For  this  reafon  trees  ought  not  to  be  negleded 
in  April  and  May,  when  their  (hoots  are  produced  : 
however,  thofe  branches  which  are  intended  for  beariajr 
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the  fucceedlng  year  {hould  not  be  {Tiortened  during  the 
time  of  their  growth,  becaufe  this  would  caufe  them  to 
produce  two  lateral  fiioots,  from  the  eyes  below  the 
place  whei-e  they  were  flopped,   which  would  draw 
-much  of  thie  ftrength  from  the  buds  of  the  firfl;  flioot : 
and  if  the  two  lateral  fhoots  are  not  entirely  cut  away 
.at' the  winter-pruning,  they  will  prove  injurious  to  the 
'tree.    This  is  to  be  chiefly  underftood  of  ftone-fruit 
and  grapes ;  but  pears  and  apples,  being  much  harder, 
fuffer  not  fo  much,  though  it  is  a  great  difadvantage  to 
thofe  alfo  to  be  thus  managed.    It  muft  likewife  be  re- 
marked, that  peaches,  neftarines,  apricots,  cherries,  and 
plums,  are  always  in  the  greateft  vigour  when  they  are 
lealt  maimed  by  the  knife ;  for  where  large  branches 
are  taken  ofF,  they  are  fubjeft  to  gum  and  decay.  It 
IS  therefore  the  moft  prudent  method  to  rub  off  all  ufe- 
lefs  buds  when  they  are  firfl  produced,  and  to  pinch 
others,  where  new  flioots  are  wanted  to  fupply  the  va- 
cancies of  the  wall ;  by  which  management  they  may 
iae  fo  ordered  as  to  want  but  little  of  the  knife  in  winter- 
pruning.   The  m.anagement  of  pears  and  apples  is  much 
the  fame  with  thefe  trees  infumrner;  but  in  winter  they 
mull  be  very  differently  pruned :  for  as  peaches  and  nec- 
tarines, for  the  moH  part,  produce  their  finit  upon  the 
former  year's  wood,  and  mufl  therefore  have  their  bran- 
ches fhortened  according  to  their  flrength,  in  order  to 
produce  new  fhoots  for  the  fucceeding  year ;  fo,  on  the 
contrary,  pears,  apples,  plums,  and  cherries,  producing 
their  fruit  upon  fpurs,  which  come  out  of  the  wood  of 
five,  fix,  and  feven  years  old,  fliould  not  be  fhortened, 
becaufe  thereby  thofc  buds  which  were  naturally  difpofed 
to  form  thefe  fpurs,  would  produce  wood-branches  ;  by 
which  means  the  trees  would  be  filled  with  wood,  but 
would  never  produce  much  fruit.'     The  branches  of 
■flandard-trees  fliould  never  be  fhortened  unlefs  where 
they  are  very  luxuriant,  and,  by  growing  irregularly  on 
onesAie  of  the  trees,  attraft  the  greateft  part  of  the  fap, 
by  \viiich  means  the  other  parts  are  either  unfurnifhed 
■with  branches,  or  are  rendered  very  weak ;  in  which 
cafe  the  branch  fliould  be  fiiortened  down  as  low  as  is 
neceffaiy,  in  order  to  obtain  more  branches  to  fill  up 
the  hollow  of  the  tree:  but  this  is  only  to  be  underflood 
of  pears  and  apples,  which  will  produce  fhoots  from 
wood  of  three,  four,  or  more  years  old  ;  whereas  moft 
forts  of  ftone-fruit  will  gum  and  decay  after  fuch  ampu- 
tations :  whenever  this  happens  to  ftone- fruit,  it  fliould 
be  remedied  by  flopping  or  pinching  thofe  fhoots  in  the 
fpring,  before  they  have  obtained  too  much  vigour, 
which  will  caufe  them  to  pufh  out  fide-branches ;  but 
this  muft  be  done  with  caution.    You  muft  alfo  cut 
-out  all  dead  or  decaying  branches,  which  caufe  their 
heads  to  look  ragged,  and  alfo  attract  noxious  particles 
from  the  air :   in  doing  of  this,  you  fhould  cut  them 
clefe  down  to  the  place  where  they  were  produced, 
otherwife  that  part  of  the  branch  which  is  left  will  alfo 
decay,  and  prove  equally  hurtful  to  the  reft  of  the  tree; 
for  it  feldom  happens,  when  a  branch  begins  to  decay, 
that  It  does  not  die  quite  down  to  the  place  where  it 
was  produced,  and  if  permitted  to  remain  long  uncut, 
often  Infefts  fome  of  the  other  parts  of  the  tree.    If  the 
branches  cut  off  are  large,  it  will  be  very  proper,  after 
having  fmoothed  the  cut  part  exadlly  even  with  a  knife, 
chifTel,  or  hatchet,  to  put  on  a  plafter  of  grafting  clay, 
which  will  prevent  the  wet  from  foaking  Into  the  tree 
at  the  wounded  part.    All  fuch  branches  as  run  acrofs 
each  other,  and  occalion  a  confufion  in  the  head  of  the 
Vol.  XV.  Part  XL 
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tree,  fhoidd  be  cut  off ;  and  as  there  are  frequently  rnmlng. 
young  vigorous  flioots  on  old  trees,  which  rife  from  the;  — 
old  branches  near  the  trunk,  and  grow  upright  into 
the  head,  thefe  fhould  be  carefully  cut  out  every  year, 
left,  by  being  permitted  to  grow,  they  fill  the  tree  too 
full  of  wood. 

As  to  the  pruning  of  foreft-trees,  if  they  be  large,  It 
Is  beft  not  to  pnine  them  at  all ;  yet,  if  there  be  an  ab- 
folute  necefTity,  avoid  taking  off  large  boughs  as  much 
as  pofTible.  And,  t.  If  the  bough  be  fmall,  cut  it 
fmooth,  clofe,  and  floping.  2.  If  the  branch  be  large, 
and  the  tree  old,,  cut  it  off  at  three  or  four  feet  from 
the  ftem.  3.  If  the  tree  grow  crooked,  cut  it  off  at 
the  crook,  floping  upward,  and  nurfe  up  one  of  the  moft  4 
promlfing  flioots  for  a  new  ftem.  4.  If  the  tree  grow 
top-heavy.  Its  head  mufl  be  lightened,  and  that  by 
thinning  the  boughs  that  grow  out  of  the  main  branches. 
But  if  you  would  have  them  fpring,  rub  off  the  buds, 
and  fliroud  up  the  fide-flioots.  5.  If  the  fide -bough  ftill 
break  out,  and  the  top  be  able  to  fuftain  itfelf,  give  the 
boughs  that  put  forth  In  fpring  a  pruning  after  Midfura* 
mer,  cutting  them  clofe. 

PRIJNUS,  in  botany  :  A  genus  of  the  monogynia 
order,  belonging  to  the  icofandria  clafs  of  plants ;  and 
in  the  natural  method  ranking  under  the  36th  order, 
Pomacea.  The  calyx  Is  quinquefid.  Inferior  ;  there  are 
five  petals  ;  the  fruit  is  a  plum,  having,  a  kernel  with 
prominent  futures.  There  are  15  fpecies,  of  which  fix 
are  cultivated  in  Britain  :  they  are  originally  natives  of 
America  and  Siberia. 

I.  The  domeftica,  or  common  plum-tree,  grows  20 
or  30  feet  high,  garnlfhed  with  oval,  fpear-fhaped  leaves, 
and  with  the  peduncull  for  the  moft  part  fingle,  termi- 
nated by  flowers,  fuccecded  by  plums  of  many  different 
colours,  fizes,  and  fliapes  In  the  varieties.  2.  The  In- 
fititia,  wild-plum,  or  bullace-tree,  grows  12  or  15  feet 
high  ;  the  branches  fomewhat  fpinous  ;  the  leaves  oval, 
hairy  underneath  ;  and  the  peduncull  by  pairs,  termina- 
ted by  white  flowers  fucceeded  by  fmall,  round,  plurft- 
like,  fruit  of  different  colours  In  the  varieties.  ^.  The 
fpinofa,  black-thorn,  or  floe-tree,  grews  lo  or  12  feet 
high,  very  branchy  and  bufliy  quite  from  bottom,  arm- 
ed with  flrong,  fliarp  fpines,  fmall,  fpear-fhaped,  fmooth 
leaves,  peduncull  growing  fingiy,  terminated  by  flow^ers, 
fucceeded  by  fmall,  round,  black  cherries  in  autumn. 
It  grows  wild  everywhere  In  hedges  and  woods  ;  and 
Is  very  proper  for  planting  field  hedges,  being  of  very 
quick  and  clofe  growth.  4,  The  cerafus,  or  common 
cherry-tree,  grows  20  feet  or  more  in  height,  garnlfhed 
with  oval  clufters  of  lanceolate,  fmooth  leaves,  umbellate 
flov/crs,  fucceeded  by  clufters  of  red  roundifh  fruit  of 
different  fizes  and  properties  in  the  varieties.  Hanbury 
fays,  **  were  this  tree  fcarce,  and  with  much  difficulty 
propagated,  every  man,  though  poffeffed  of  a  fingle  tree 
only,  would  look  upon  it  as  a  treafure  ;  for  befides  the 
charming  appearance  thefe  trees  have,  when  befnowed, 
as  it  were,  all  over  with  bloom  In  the  fpring,  can  any 
tree  in  the  vegetable  tribe  be  conceived  more  beautiful, 
ftrlking,  and  grand,  than  a  well-grown  and  healthy 
cherry-tree,  at  that  period  v/hen  the  fruit  is  ripe." 

The  many  kinds  of  cherry-trees  afford  an  almoft  end- 
lefs  variety  ;  all  differing  in  fome  refpeft  in  their  man- 
ner of  fhooting,  leaves,  flowers,  or  fruit :  two  in  parti- 
cular demand  admiffion  into  the  pleafure -garden ;  the 
double-bloffomed  and  the  red-flowering.  The  pleafing 
■fhow  the  coaimon  cherry-tree  makes  when  in  blow  is 
4  I  known 
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Pruning,  ktiovn  to  all}  but  that  of  the  doubk-blofTomcd  ia  much 
'  ^  "  '  more  enchanting.  It  bloflbms  like  the  other  in  May; 
the  flowers  are  produced  in  large  and  noble  clufters ; 
for  each  feparate  flower  is  as  double  as  a  rofe,  is  very 
large,  and  placed  on  long  and  llcnder  footftalks,  fo  ag 
to  occafjon  the  branches  to  have  an  air  of  eafe  and  free- 
dom. They  are  of  a  pure  white ;  and  the  trees  will  be 
$0  profufely  covered  with  them,  as  to  charm  the  imagi- 
nation. Standards  of  thefe  trees,  when  viewed  at  a 
diftance,  have  been  compared  to  balls  of  fnow  ;  and  the 
nearer  we  approach,  the  greater  pleafure  we  receive. 
Thefe  trees  may  be  kept  as  dwarfs,  or  trained  up  to 
ftandards ;  fo  that  there  is  no  garden  or  plantation  to 
which  they  will  not  be  fuitable.  By  the  multiplicity 
of  the  petals  the  organs  of  generation  are  deftroyed  ;  fo 
that  thofe  flowers  which  are  really  full  are  never  fuc* 
ceeded  by  any  fruit. 

The  red-flowering  cherry-tree  difl'ers  in  no  refpeft 
from  the  common  cherry-tree,  only  that  the  flowers  are 
of  a  pale-red  colour,  and  by  many  are  e%emed  on  that 
account.  Befides  the  ornament  and  utility  afforded  us 
by  the  flowers  and  fruit  of  the  cherry,  its  timber  is  a 
further  inducement  for  propagating  it ;  more  efpecially 
that  of  the  fmall  black  wilding  fort ;  which  may  perhaps 
with  propriety  be  confidered  as  the  genuine  fpecies,  and 
a  native  of  this  ifland.  Be  this  as  it  may,  it  will  grow, 
in  a  foil  and  lituation  it  affefts,  to  be  a  large  timber 
tree ;  which,  if  taken  in  its  prime  before  it  become 
tainted  at  the  heart,  will  turn  out  perhaps  not  lefs  than 
a  ton  of  valuable  materials,  peculiarly  adapted  to  the 
purpofes  of  furniture.  The  grain  is  fine,  and  the  colour 
nearly  approaching  to  that  of  mahogany,  to  which  va- 
luable wood  it  comes  nearer  than  any  other  which  this 
country  produces.  5.  The  avium,  or  great  wild-cherry 
tree,  grows  40  or  50  feet  high,  having  oval,  fpear-ftia- 
ped  leaves,  downy  underneath,  with  umbellate  feflile 
clufliers  of  white  flowers,  fucceeded  by  fmall  round  fruit 
of  different  properties  in  the  varieties.  6.  The  padus, 
or  common  bird-cherry  tree,  grows  15  or  20  feet  high, 
of  a  fhrub-like  growth,  with  a  fp reading  head,  large, 
«blong,  rough,  ferrated  leaves,  having  two  glands  at  the 
back  of  the  bafe  like  the  other,  and  with  fliorter,  more 
compaft  clufl:ers  of  flowers,  fucceeded  by  large  red  fruit. 
This  grows  wild  in  hedges  in  the  north  parts  of  Eng- 
land. 7.  The  Virginiana,  or  Virginian  bird-cherry, 
grows  30  feet  high,  dividing  into  a  very  branchy  bead, 
having  a  dark  purple  bark,  oval,  flightly  ferrated,  fllining 
green  leaves,  having  two  glands  at  the  forepart  of  the 
bafe,  and  long  clafters  of  white  flowers,  fucceeded  by 
fmall,  round,  berry-like,  black  fruit.  8.  The  Canaden- 
fis,  or  Canada  dwarf  bird  cherry,  grows  but  four  ar  five 
feet  high,  branching  horizontally  near  the  ground  with 
fmooth  branches ;  broad,  fpear-flxaped,  rough  downy 
leaves  without  glands ;  and  long  clufl;ers  of  white 
flowers,  fucceeded.  by  fmall,  raui>d,  berry-like,  black 
fruit,  ripe  in  autumn.  9.  The  mahaleb,  or  perfumed 
cherry,  grows  10  or  15  feet  high,  with  fmooth  whitifil 
branches,  fmall,  oval,  fl^ining  green  leaves,  and  corymbous 
clufters  of  white  flowers,  fucceeded  by  fmall  fruit.  10. 
The  armeniaca,  or  apricot  tree,  grows  20  feet  high, 
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with  a  large  fprcading  head,  having  reddish  flioots,  PruiSi 

large  nearly  heart -fliaped  leaves,  and  clofe -fitting  pee- 
red flowers  riflng  all  along  the  fides  of  the  young  bran- 
ches ;  fucceeded  by  large,  roundifli  fruit  of  a  yellow  and 
reddi/h  colour  in  different  varieties.  The  fruit  and  the 
kernels  of  the  Prunus  S'lbertcaf  when  eaten,  excite  a 
continued  head-ach :  the  kernels,  infufed  in  brandy, 
communicate  an  agreeable  flavour. 

Culture.  All  the  different  varieties  of  plums  have  at 
firft;  been  raifed  from  the  ilones,  and  are  afterwards  pre* 
fervfd  by  budding  and  grafting  on  any  plum-ftock« 
The  fame  method  is  applicable  to  cherries  ;  only  thefe 
are  grafted  to  moft  advantage  upon  fl:ocks  of  the  wild 
black  and  red  cherry  raifed  from  the  fliones  of  the  fruity 
The  apricot-trees  are  propagated  by  budding  on  an^ 
kind  of  plum-llocks. 

PRUSA  (anc.  geog.),  a  town  fituated  at  mouat 
Olympus  in  Myfia,  built  by  Prufias,  who  waged  war 
with  Croefus,  (Strabo)  ;  with  Cyrus,  (Stephanus).  j. 
both  cotemporary  princes.  Now  called  Bur/a  or  Prufa^ 
capital  of  Bithynia,  in  Afia  Minor.'  E»  Long.  29.  5* 
N.  Lat.  39.  22. 

PRUSI  AS,  the  name  of  feveral  kings  of  Bithynia. 

Prusias,  a  town  of  Bithynia,  anciently  called  CAos^ 
from  a  cognominal  river,  and  giving  name  to  the  Sinu» 
Cianus  of  the  Propontis  ;  rebuilt  by  Prufias  the  fon  of 
Zela,  after  having  been  defl:royed  by  Philip  the  fon  of 
Demetrius:  it  flood  on  the  Sinus  Cianus,  at  the  foot  of 
mount  Arganthonius.  This  is  the  Prufias  who  harboured 
Annibal  after  the  defeat  of  Antiochus. — Of  this  place 
wasAfclepiades,  furnamedP/  ?//zm,  the  famous  phyfician. 

PRUSSIA,  a  modern,  but  defervedly  celebrated 
kingdom  of  Europe,  whofe  monarch,  along  with  Pruflia  CCCCX 
Proper,  poffefies  alfo  the  eleftorate  of  Brandenburg,  and 
fome  other  territories  of  confiderable  extent.  The  di- 
ft;ri6t  properly  called  Prnjfia  is  of  great  extent,  and  di- 
vided into  the  Ducal  and  Regal  Pruflia,  the  lattet;  be- 
longing to  the  republic  of  Poland  till  the  late  partition 
of  the  Polifli  territories.  Both  together  are  of  great 
extent ;  being  bounded  on  the  north  by  the  Baltic,  on 
the  fouth  by  Poland  and  the  duchy  of  Ma^ovia,  on  the 
weft,  by  Pomerania,  and  on  the  eafl;  by  Lithuania  and'  i 
Samogitia.  The  name  is  by  fom.e  thought  to  be  dcri-  Etymoloj 
ved  from  the  Borujfi^  a  tribe  of  the  Sarmatians,  who,  ^'^ 
migrating  from  the  foot  of  the  Riphaean  mountains, 
were  tempted  by  the  beauty  and  fertility  of  the  coun- 
try to  fettle  there.  Others  think  that  the  name  of 
this  country  is  properly  PoruJJia;  Po  iu  the  language  of 
the  natives  fignifying  near,  and  Porujfia  fignifying  near 
Rujjhi.  To  the  latter  etymology  we  find  the  king  of 
Pruifia  himfelF  aflenting  in  the  treatife  intitled  Memoirs 
of  the  Houfe  of  Brandenburg,  However,  it  muft  be 
owned,  that  thefe  or  any  other  etymologies  of  the  word 
are  very  uncertain,  and  we  find  nothing  like  it  mention- 
ed by  hifl:orians  before  the  tenth  century,  ^ 

The  ancient  fl:ate  of  Pruflia  is  almofl:  entirely  un- Extreme' 
known.    However,  the  people  are  faid  to  have  been 'barbarity 
very  favage  and  barbarous  ;  living  upon  raw  flefli,  and  '!  '^'^^'^ji^j^* 
drinking  the  blood  of  horfes  at  their  feaft:s,  according  ^-^^^^'^ 
to  Stella,  even  to- intoxication  (a).    Nay,  fo  extreme- 


P:ate 


(a)  This  aitthor  does  not  mention  any  particular  method  by  which  they  cemmunicated  an  "inebriating 
quality  to  the  blood  of  animals.  Poflibly,  however,  the  vital  fluid  may  have  a  property  of  this  kind,  though, 
unknown  in  our  days  where  fuch  barbarous  cuftoms  are  difufed.  Drunkennefs  from  drinking  blood  is  frequent- 
)y  meni^ned  in  Scnjpture,  but  wlxctbcr  literally  or  metaphoricaUy  muH  be  decided  by  the  lefirued. 
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h  favaffc  were  this  people,  that  they  were  even  unac-  HohenzoUern,  from  whqjn  the  prefent  ekaor  is  defcen- 

quamtedwhh  the  method  of  conftruaing  huts,  and  took  ded,  there  are  reckoned  eight  different  famdies,  who 

up  their  dwelling  in  caves  and  cavities  of  rocks  and  have  been  margraves  of  Bi^ndenburg  ;  namely,  the  la- 

trees,  where  they  proteded  themfclves  and  children  from  mily  of  the  Saxons,  of  Walbeck,  Staden,  Plenck,  An- 

the  Inclemencies  of  the  weather.    Among  fuch  a  people  hah,  Bavaria,  Luxemburg,  and  Mifnia.  The  margraves 

h  is  vain  to  expeft  that  any  tranfadions  would  be  re-  of  the  four  firft  races  had  continual  wars  with  the  Van- 

corded   or  Indeed  that  any  thing  worthy  of  bring  re-  dais  and  other  barbarous  people  ;  nor  could  their  ravages 


Pruffia. 


corded  would  be  tranfafted.  We  fhall  therefore  be- 
gin our  hiftory  of  Pruflia  with  the  time  when  the  Teu- 
tonic knights  firft  got  footing  in  the  country.  (See 
Teutonic  Knights  J. 

On  the  expullion  of  the  Chriftians  from  the  Holy 
Land  by  Suladin,  a  fettlement  was  given  to  the  Teu- 
tonic  knights  in  Prufiia  by  Convade  duke  of  Mazovia, 
the  competitor,  of  Boleflaus  V.  for  the  crown  of  Poland. 
Their  firft  refidence  in  this  country  was  Culm ;  to  which 
territory  they  were  confined  by  the  conditions  of  the  do- 
nation, excepting  what  they  could  conquer  from  their 
f  agan  neighbours,  all  which  the  emperor  granted  to  them 
in  perpetuity. 

Encouraged  by  this  grant,  the  knights  conquered  the 
greateft  part  of  the  country  which  now  goes  by  the 
name  of  Prujia  ;  and,  not  content  with  this,  became 
very  troublefome  to  Poland,  infomuch  that  the  monarcha 
of  that  kingdom  were  fometlmes  obliged  to  carry  on 
dangerous  and  bloody  wars  with  them  ;  for  an  account 
©f  which  we  refer  to  the  article  Poland,  n°  61.  67,  &c. 

The  Teutonic  order  continued  in  Pruflia  till  the  year 
icai.    Their  laft  grand-mafter  was  Albert  marquis  of  empire,  .  . 

Brandenburg,  and  nephew  to  Sigifmund  L  king  of  Po-  nia ;  who,  after  he  had  poflefTed  it  for  one  year,  lold 
land.  He  was  preferred  to  this  dignity  in  hopes  that  it  again  to  the  emperor  Sigifmund.  In  141 7,  Fre- 
his  affinity  to  Sigifmund  might  procure  a  reftitution  of  deric  VL  burgrave  of  Nuremberg,  received  the  invefti- 
feme  of  the  places  which  had  been  taken  from  the  order   ture  of  the  country  of  Brandenburg  at  the  diet  of  Con- 


be  ftopped  till  the  reign  of  Albert  furnamed  the  Bsar^ 
the  firft  prince  of  the  houfe  of  Anhalt.  He  was  made 
margrave  by  the  emperor  Conrad  IH.  and  afterwards 
raifed  to  the  dignity  of  eleftor  by  Frederic  Barbarofla, 
about  the  year  1 1 00.  Some  years  afterwards  th^ 
king  of  the  Vandals  dying  without  iflue,  left  the 
Middle  Marche  by  his  laft  will  to  the  eleftor,  who  was 
befides  poffefTed  of  the  old  March,  Upper  Saxony,  the 
country  of  Anhalt,  and  part  of  Luface.  In  1332  this 
line  became  extinft,  and  the  eleftorate  devolved  to  the 
empire.  It  was  then  given  by  the  emperor  Louis  of 
Bavaria  to  his  fon  Louis,  who  was  the  firft  of  the  fixth 
race.  Louis  the  Roman  fucceeded  his  brother  ;  and 
as  he  alfo  died  without  children,  he  was  fucceeded  by 
Otho,  his  third  brother,  who  fold  the  eledorate  to  the 
emperor  Charles  IV.  of  the  houfe  of  Luxemburg,  for 
200,000  florins  of  gold.  Charles  IV.  gave  the  Marche 
to  his  fon  Wineeflaus,  to  whom  Sigifmund  fucceeded. 
This  eleftor,  being  embarraffed  in  his  circumftances, 
fold  the  New  Marche  to  the  knightS  of  the  Teutonic 
order.  JofTe  fucceeded  Sigifmund ;  but  afpiring  to  the 
fold  the  eleftorate  to  William  duke  of  Mif- 


ftance  from  the  hands  of  the  emperor  Sigifmund  ;  who, 
two  years  before,  had  conferred  upon  him  the  dignity 
of  eleftor,  and  arch-chamberlain  of  the  Holy  Roman 
empire. 

This  prince,  the  firft  of  the  family  of  Hohenzol- 
lern,  found  himfelf  polTefled  of  the  Old  and  Middle 
Marche,  but  the  dukes  of  Pomerania  had  ufurped  the 
Marche  Ukraine.  Againftthem,  therefore,  the  elector 
immediately  declared  war,  and  foon  recovered  the 
refign  the  dignity  of  grand-mafter;  in  recompenfe  for  province.  As  the  New  Marche  ftill  continued  in  the 
which,  his  uncle  beftowed  on  him  that  part  of  Pruflia  hands  of  the  Teutonic  knights,  to  whom  it  had  been 
now  called  Z>«c^/,  in  quality  of  a|(ecular  duke.  It  was  fold  as  we  have  already  mentioned,  the  eleftor,  to 
now  the  intereft  of  the  houfe  of  Brandenburg  to  aflift  make  up  for  this,  took  pofl'eflion  of  Saxony,  which  at 
in  the  expulfion  of  the  fraternity  ;  and  accordingly,  be-  that  time  happened  to  be  vacant  by  the  death  of  Al 
ing  at  laft  driven  out  of  Pruflia  and  Pomerania,  they   bert  the  laft  eleftor 


during  the  former  unfuccefsful  wars  with  Poland  ;  but 
in  this  the  fraternity  were  difappointed.  Albert,  how- 
ever, was  fo  far  from  endeavouring  to  obtain  any  favour 
from  his  uncle  by  fair  means,  that  he  refufed  to  do  ho- 
piage  to  him,  and  immediately  began  to  make  prepara- 
tions for  throwing  off"  his  dependence  altogether,  and 
recovering  the  whole  of  Pruflia  and  Pomerania  by 
force  of  arms.  In  this  he  was  fo  far  from  fucceeding, 
that,  being  foiled  in  every  attempt,  he  was  forced  to 


of  the  Anhalt  line.    But  the  em- 


transferred  their  chapter  to  Mariendal  in  Franconia  ; 
but  in  that  and  other  provinces  ©f  the  empire  where 
they  fettled,  little  more  than  the  name  of  the  order 
once  fo  famous  now  remains. 

The  other  moft  confiderable  part  of  his  Prufllan  ma- 
jefty's  dominions  is  the  Eleftorate  of  Brandenburg 


■iiftory  of 

^"     Like"  Other  parts  of  Germany,  it  was  anciently  ipoT-   philofopher's  ftone  ;  fo  he  left  him  only  Voigtland. 


peror,  not  approving  of  this  ftep,  gave  the  inveftiturc 
of  Saxony  to  the  duke  of  Mifnia  ;  upon  which  Frede- 
ric voluntarily  defifted  from  his  acquifitions.  This 
eleaor  made  a  divifion  of  his  pofleflions  by  will.  His 
eldeft  fon  was  deprived  of  his  right  on  account  of  his 
having  too  clofely  applied  himfelf  to  fearch  for  the 


feffed  by  barbarians,  of  whom  no  hiftory  can  be  given. 
Thefe  were  fubdued  by  Charlemagne,  as  is  related  un- 
der the  article  France  *  ;  but  being  on  every  occafion 
ready  to  revolt,  in  927  Henry  the  Fowler  eftablifhed 
margraves,  or  governors  of  the  frontiers,  to  keep  the 
barbarians  in  awe.  The  firft  margrave  of  Brandenburg 
was  Sigefroy,  brother-in-law  to  the  above-mentioned 
tmperor  ;  under  whofe  adminiftration  the  biftioprics  of 
Brandenburg  and  Havelberg  were  eftabHflied  by  Otho  I. 
From  this  Sigefroy,  to  the  fuccefiion  of  the  houfie  of 


The  eleftorate  was  given  to  his  fecond  fon  Frederic  ; 
Albert,  furnamed  AchUks,  had  the  duchies  of  Franco- 
nia ;  and  Frederic,  furnamed  the  Fat,  had  the  Old 
Marche  ;  but  by  his  death  it  returned  to  the  eledorate 
of  Brandenburg. 

Frederic  I.  was  fucceeded  by  his  fon,  called  alfo 
Frederic,  and  furnamed  Iron-tooth  on  account  of  his 
ftrength.  He  might  with  as  great  reafon  have  been 
furnamed  the  Magnanimous,  fince  he  refufed  two 
crowns,  viz.  that  of  Bohemia,  which  was  offei-ed  him 
4  I  z  by 


Pfuffia. 


Exploits  of 
Albert  fur- 
named  A- 
chillet. 
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by  the  pope,  and  the  kingdom  of  Poland  to  which  he 
was  invited  by  the  people ;  but  Frederic  declared  he 
would  not  accept  of  it  unlefs  Cafimir  brother  to  La- 
diflaus  the  late  king  refufed  it.  Thefe  inftances  of 
magnanimity  had  fuch  an  effeft  on  the  neighbouring 
people,  that  the  ftates  of  Lower  Lufatia  made  a  vo- 
luntary furrender  of  their  country  to  him.  But  as  Lu- 
fatia was  a  fief  of  Bohemia,  the  king  of  that  country 
immediately  made  war  on  the  eledlor,  in  order  to  re- 
cover it.  However,  he  was  fo  far  from  being  fuccefs* 
ful,  that,  by  a  treaty  of  peace  concluded  in  1462,  he 
was  obliged  to  yield  the  perpetual  fovereignty  of  Cor- 
bus,  Peits,  Sommerfeld,  and  fome  other  places,  to  the 
eleclor.  Frederic  then,  having  redeemed  the  New 
Marche  from  the  Teutonic  order  for  the  fum  of 
100,000  florins,  and  ftill  further  enlarged  his  domi- 
nions, refigned  the  fovereignty  in  1469  to  his  brother 
Albert,  furnamed  Achilles. 

Albert  was  57  years  old  when  his  brother  refigned 
the  eledlorate  to  him.    Mofl  of  his  exploits,  for  which 
he  had  the  furname  of  Achillesy  had  been  performed 
while  he  was  burgrave  of  Nuremberg.    He  declared 
war  againft  Levpis  duke  of  Bavaria,  defeated,  and 
took  him  prifoner.    He  gained  eight  battles  againft 
the  Nurembergers,  who  had  rebelled  and  conteftcd 
his  rights  to  the  burgraviate.  In  one  of  thefe  he  fought 
fingly  againft  1 6  men,  till  his  people  came  up  to  his 
affiftance.    He  made  himfelf  mafter  of  the  town  of 
GreifFenburg  in  the  fame  manner  that  Alexander  the 
Great  took  the  capital  of  the  Oxydraca;,  by  leaping 
from  the  top  of  the  walls  into  the  town,  where  he  de- 
fended himfelf  fingly  againft  the  inhabitants  till  his 
men  forced  the  gates  and  refcued  him.   The  confidence 
which  the  emperor  Frederic  IIL  placed  in  him,  gain- 
ed him  the  direftion  of  almoft  the  whole  empire.  He 
commanded  the  Imperial  armies  againft  Lewis  the 
Rich  duke  of  Bavaria ;  and  againft  Charles  the  Bold 
duke  of  Burgundy,  who  had  laid  fiege  to  Nuis,  but 
concluded  a  peace  at  the  interpofition  of  Albert.  He 
gained  the  prize  at  1 7  tournaments,  and  was  never  dif- 
mounted. 

All  thefe  exploits,  however,  had  been  performed  be- 
fore Albert  obtdned  the  eleftorate.    From  that  time 
we  meet  with  no  very  important  tranfadions  till  the 
year  1594,  when  John  Sigifmund  of  Brandenburg, 
having  married  Anne  the  only  daughter  of  Albert 
duke  of  Pruflia,  this  united  that  duchy  to  the  elec- 
torate, to  which  it  has  continued  to  be  united  ever 
fince  ;  and  obtained  pretenfions  to  the  countries  of  Ju- 
liers.  Berg,  Cleves,  Marck,  Ravenfburg,  and  Ravenftein, 
to  the  fucceffion  of  which  Anne  was  heirefs. 
natercim      Sigifmund  died  in  1619,  and  was  fucceeded  by  his 
of  the  efec-       George  William  ;  during  whofe  government  the 
tor  George  eleftorate  fuffered  the  moft  miferable  calamities.  At 
"William,    this  time  it  was  that  the  war  eomir.enced  between  the 
Proteftants  and  Cathohcs,  which  lafted  30  years.  The 
former,  although  leagued  together,  were  on  the  point 
of  being  utterly  deftroyed  by  the  ImperiaHfts  under 
the  command  of  Count  Tilly  and  Wallenftein,  when 
Guftavus  Adolphus  of  Sweden  turned  the  fcale  in  their 
favour,  and  threatened  the  Catholic  party  with  utter 
*  See  5wff-deftruftion  *.    But  by  his  death  at  the  battle  of  Lut- 
zen,  the  fortune  of  war  was  once  more  chaiaged.  At 
laft,  however,  peace  was  concluded  with  the  empe- 
ror j  and,  in  1640,  the  elcdor  died,  leaving  hie  do« 
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minions  to  his  fon  Frederic  William,  furnamed  the 
Greats 

This  young  prince,  though  only  20  years  of  age  „  •  ^  ^ 
at  the  time  of  his  acceffion,  applied  himfelf  with  the^Xfi 
utmoft  diligence  .to  repair  the  loffes  and  devaftations  WiUiaii 
occafioned  by  the  dreadful  wars  which  had  preceded,  the  Grei 
He  received  the  inveftiture  of  Pruffia  pcrfonally  from 
the  king  of  Poland,  on  condition  of  paying  100,000 
florins  annually,  and  not  making  truce  or  peace  with 
the  enemies  of  that  crown.    His  envoy  likewife  recei- 
ved the  inveftiture  of  the  ekaorate  from  the  emperor 
Ferdinand  III.    The  eledor  then  thought  of  recover- 
ing his  provinces  from  thofe  who  had  ufurped  them.. 
He  concluded  a  truce  for  20  years  with  the  S«-edes, 
who  evacuated  the  greateft  part  of  his  eftates.  He 
hkewife  paid  140,000  crowns  to  the  Swedifh  garrl- 
fons,  which  ftill  poffeffed  fome  of  his  towns ;  and  he 
concluded  a  treaty  with  the  Heffians,  who  deliver- 
ed up  a  part  of  the  duchy  of  Cleves ;  and  obtained 
of  the  Hollanders  the  evacuation  of  fome  other  cities. 

In  the  mean  time,  the  powers  of  Europe  began  to 
be  weary  of  a  war  which  had  continued  for  fuch  a 
length  of  time  with  fuch  unrelenting  fury.  The  cities 
of  Ofnaburg  and  Munfter  being  chofen  as  the  moft 
proper  places  for  negociation,  the  conferences  were 
opened  in  the  year  1645  ;  but,  by  reafon  of  the  mul- 
tiplicity of  bufinefs,  they  were  not  concluded  till  two 
years  after.  France,  which  had  efpoufed  the  interefts 
of  Sweden,  demanded  that  Pomerania  ftiould  be  ceded 
to  that  kingdom  as  an  indemnification  for  the  expences 
which  the  war  had  coft  Guftavus  Adolphus  and  his 
fucceflbrs.  Although  the  empire  and  the  eleaor  refu- 
fed to  give  up  Pomerania,  it  was  at  laft  agreed  to  give 
up  to  the  Swedes  Hither  Pomerania,  with  the  ides  of 
Rugen  and  WoUin,  alfo  fome  cities  ;  in  return  for 
which  ceffion,  the  bifhoprics  of  Halberftadt,  Minden, 
and  Camin,  were  fecularized  in  favour  of  the  eleftor, 
of  which  he  was  put  in  poffeflion,  together  with  the 
lordfhips  of  Hochenftcin  and  Richenftein,  with  the  • 
reverfion  of  the  archbilhopric  of  Magdeburg.  This  was  Treaty  o 
the  treaty  of  Weftphalia  concluded  in  i '^48,  and  which  ^^^^^''^i 
ferves  as  a  bafis  to  all  the  poffeflions  and  rights  of  the  ^^^^^^^^^ 
German  princes.  The  eieftor  then  concluded  a  new 
treaty  with  the  Swedes,  for  the  regulation  of  limits, 
and  for  the  acquittal  of  fome  debts,  of  which  Sweden 
would  only  pay  a  fourth  ;  and  next  year  the  ekaorate, 
Pomerania,  and  the  duchies  of  Cleves,  were  evacuated 
by  the  Swedes. 

Notwithftanding  all  thefe  treaties,  however,  the  The  dee 
Swedes  foon  after  invaded  Pomerania,  but  were  en-  tor  fucc 
tirely  defeated  by  the  ekaor  near  the  tov/n  of  Fehr-'^^:^'"^^ 
bellin.  Three  thoufand  were  left  dead  on  the  fpot, 
among  whom  were  a  great  number  of  officers ;  and  a 
great  many  were  taken  prifoners.  The  ekaor  then 
purfued  his  viaory,  gained  many'  advantages  over  the 
Swedes,,  and  deprived  them  of  the  cities  of  Stralfund 
and  Gripfwald.  On.  this  the  Swedes,  hoping  to 
obligeUhe  ekaor  to  evacuate  Pomerania,  which  he 
had  almoft  totally  fubdued,  invaded  Pruffia,  from  Li- 
vonia, with  16,000  men;  and  advancing  into  the 
country,  they  burned  the  Aiburbs  of  Memel,  and  took 
the  cities  of  Tilfe  and  Infterburg.  The  ekaor,  to 
oppofe  the  invaders,  left  Berhn  on  the  10th  of  Ja- 
nuary 1679,  at  the  head  of  9000  men.  The  Swedes 
retired  at  his  approachj  and  were  greatly  haraffcd  by 
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ia.    the  troops  on  their  march.    So  fuccefsful  indeed  was 
'  the  eleAor  on  this  occafion,  that  the  Swedes  loft  al- 
ixioft  one  half  of  their  army  killed  or  taken  prifoners. 
At  laft,  having  croffed  the  bay  of  Frifch-hafF  and 
Courland  on  the  ice,  he  arrived  on  the  19th  of  January, 
with  his  infantry,  within  three  miles  of  I'ilfe,  where 
the  Swedes  had  their  head-quarters.    The  fame  day, 
his  general,  Trefenfeldt,  defeated  two  regiments  of 
the  enemy  near  Splitter  ;  and  the  Swedes  who  were 
in  Tilfe  abandoned  that  place,  and  retired  towards 
'        Courland.     They  were  purfued  by  General  Gortz, 
a       and  entirely  defeated  with  fuch  {laughter,  that  fcarce 
tged    3000  of  them  returned  to  Livonia.  Yet,  notwitliftand- 
"^^^'l^ing  all  thefe  viaories,  the  eledor,  being  preffed  on 
^I'f^  the  other  fide  by  the  vidorious  generals  of  France, 
M.  Turenne  and  the  prince  of  Conde,  was  obliged  to 
make  peace  'with  the  Swedes.    The  conditions  were, 
that  the  treaty  of  Weftphalia  (hould  ferve  for  a  bafis 
to  the  peace  ;  that  the  eledor  Ihould  have  the  proper- 
ty of  tjie  cuftams  in  all  the  ports  of  Further  Pomera- 
nia,  with  the  cities  of  Camin,  Gartz,  Grieffenburg, 
and  Wildenbruck:  on  his  part,  he  confented  to  give  up 
to  the*  Swedes  all  that  he  had  conquered  from  them, 
and  to  give  no  affiilance  to  the  king  of  Denmark,  up- 
on condition  that  France  delivered  up  to  him  his  pro- 
vinces in  Weftphalia,  and  paid  him  300,000  ducats, 
as  an  indemnification  for  the  damages  done  by  the 
French  to  his  ftates.    This  treaty  was  ftyled  the  peace 
«       of  St  Germain. 

ange      With  the  treaty  of  St  Germain  terminated  the  ml- 
ffy     litary  exploits  of  Frederic  William,  who  paffed  the  laft 
'^.^    years  of  his  adminiftration  in  peace.    His  great  quali- 
L  °      ties  had  rendered  him  refpefted  by  all  Europe,  and 
had  even  been  heard  of  in  Tartar)-.    He  received  an 
embalTy  from  Murad  Geray,  cham  of  the  Tartars, 
courting  his  friendlhip.     The  barbarian  ambaffador 
appeared  in  fuch  tattered  clothes  as  fcarce  covered  his 
nakednefs,  fo  that  they  were  obliged  to  furnifli  him 
with  other  clothes  before  he  could  appear  at  court. 
His  interpreter  had  a  wooden  nofe  and  no  ears.  In 
1-684,  Frederic  received  into  his  dominions  great  num- 
bers  of  Proteftants  who  fled  out  of  France  from  the 
perfecutlons  of  Louis  XIV.  after  he  had  revoked  the 
^     edia  of  Nantz.    Twenty  thaufand  of  them  are  faid 
*     to  have  fettled  at  this  time  in  the  eleftorate,  where 
they  introduced  new  arts  and  manufaftures,  that  were 
of  the  utmoft  benefit  to  the  country.    By  this,  how- 
ever, he  difobhged  Louis  XIV.  for  which  reafon  he 
concluded  an  alliance'  with  the  emperor ;  and  havmg 
furnifhed  him  with  8000  troops  agalnft  the  Turks  in 
Hungary,  the  emperor  yielded  to  him  the  circle  of 
Schwibusin  Silefia,  as  an  equivalent  for  all  his  rights 
in  that  province. 
\tr\c\U     I"  ^688,  the  eleftor  Frederic  William  died,  and 
fns"the*  was  fucceeded  by  his  fon  Frederic  III.    This  pnnce 
of      was  remarkably  fond  of  ftiow  and  ceremony,  which, 
during  the  courfe  of  his  government,  involved  him  in 
much  expence.    The  regal  dignity  feemed  to  be  the 
greateft  objeft  of  his  ambition.    To  obtain  this,  he 
joined  with  the  emperor  in  the  alliance  agalnft  France, 
in  which  he  was  engaged  by  William  III.  king  of  Bri- 
tain.    He  alfo  yielded  up  the  circle  of  Schwibus, 
which  had  been  given  to  his  predeceffor;  and,  in  1700, 
obtained  from  the  emperor  that  dignity  which  he  had 
fo  earneftly  defired.    The  terms  on  which  it  was  ob- 
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talned  were,  I.  That  Frederic  fhould  never  {eparate 

froim  the  empire  thofe  provinces  of  his  dominions 
wh;ich  depended  on  it.  2.  That  he  ftiould  not,  in  the 
emjeror's  prefence,  demand  any  other  marks  of  ho- 
nour than  thofe  which  he   had   hitherto  enjoyed. 

3.  That  his  Imperial  majefty,  when  he  wrote  to  him, 
fho'uld  only  give  him  the  title  of  Royal  Dikaion. 

4.  That  neverthelefs  the  minifters  which  he  had  at 
VI(snna  fhould  be  treated  like  thofe  of  other  crowned 
heads.  5.  That  the  eleftor  fhould  maintain  6000  men 
in  Italy  at  his  own  expence,  in  cafe  the  emperor  fhould 
be  obliged  to  make  war  on  account  of  the  fuccelTiorv 
of  the  houfe  of  Bourbon  to  the  crown  of  Spain.  6. 
That  thofe  troops  fliould  continue  there  as  long  as  the 
wa.r  lafted. 

i  bus  was  the  kingdom  of  PrufTia  eftabhfhed  through 
the  friendfliip  of  the  emperor,  with  v^  hom  Frederic  T. 
fo  called  as  being  the  firft  king  of  PrufTia,  continued  all 
his  hfe  in  ftria  alliance.  Indeed  he  was  a  pacific 
prince  ;  and  though  contemptible  in  his  perfon,  and 
incapable  of  atchieving  great  things,  had  this  merit, 
that  he  always  preferved  his  dominions  in  peace,  and 
thius  cosfuked  the  true  intereft  of  his  fubjefts  much 
more  than  thofe  monarchs  who  have  dazzled  the  eyes 
of  the  world  by  their  military  exploits.  He  was  indeed 
vailn,  and  fond  of  fliow,  as  we  have  already  obfei-ved; 
bu.t  had  a  good  heart,  and  is  faid  never  to  have  vio- 
lated his  conjugal  vow ;  though  it  dees  not  appear  that 
he  was  greatly  beloved  by  his  royal  confoils  (of  whom 
he  had  three)  on  that  or  any  other  account. 

Frederic  I.  died  in  the  beginning  of  17 13,  and  was  ^^^^"'^ 
fucceeded  by  Frederic  William.  He  was  in  a^^oftfj^^S 
every  thing  the  reverfe  of  his  father.  His  difpofitlons  prince, 
wene  altogether  martial ;  fo  that  he  applied  himfelf  en- 
tirely to  the  augmentation  of  his  army,  and  perfeaing 
them  in  their  exercife,  by  which  means  they  became  the 
moflt  expert  foldiers  in  Europe.  His  foible  was  an  am- 
bition of  having  his  army  compofed  of  men  above  the 
ordlinary  fize  ;  but  as  thefe  could  not  be  procured,  he 
comipofed  a  regiment  of  the  talleft  men  he  could  find; 
and  as  his  officers  ma-de  no  fcruple  of  picking  up  fuch 
mem  wherever  they  could  find  them  for  his  majefty's 
ufe,.  the  neighbouring  ftates  were  frequently  offended,  , 
and  a  war  was  often  likely  to  enfue  even  from  this  ridi- 
culous caufe.  However,  his  Pruffian  majefty  was  ne- 
ver eilgaged  in  any  martial  enterprife  of  confequence  : 
but  having  put  his  army  on  the  moft  refpeaable  foot- 
ing of  any  in  the  world,  and  filled  his  coffers,  for  he 
was  of  a  very  faving  difpoiUion,  he  put  it  in  the  power 
of  bis  fou  to  perform  thofe  exploits  which  have  been 
matter  of  aftonifhment  to  all  Europe.  i"?  ' 

Et  was  in  this  king's  reign  that  PruiTia  firft  per- f^^";;^^^ 
ceiv/ed  her  natural  enemy  and  rival  to  be  the  houfe  of  ^j^ullia  and 
Auiftria,  and  not  France  as-,  had  been  formerly  fuppo- Aulltia. 
fed..    Hence  frequent  bickerings  took  place  between 
the;fe  two  powers,  for  which  the  perfecutlon  of  the 
Proteftants  by  fome  of  the  Catholic  ftates  of  the  em- 
pire afforded  a  pretence  ;  and  though  a  war  never  ac- 
tuallly  toek  place,  yet  it  was  eafy  to  fee  that  both 
were  mortal  enemies  to  each  other.    But  when  Frede- 
ric William  died  in  1740,  this  enmity  broke  out  in  full 
force.     The  emprefs  queen  was  then  left  in  a  very 
difaigreeable  fituation,  as  has  been  obferved  under  the  ar- 
tick  Britain,  n'^  410,  &c.   Of  this  Frederic  II.  took  the  Frederic 
advrantage  to  do  iiimfelf  iuftice;.  Jis  he  faid,  with  regard  [eizes 
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to  SJlefia,  of  which  his  anceftors  been  unjuftly  de- 
prived. This  province  he  feized  at  that  time  :  but  it 
coll  him  dear ;  for  the  empi-efs,  having  at  laft  overcome 
all  difficulties,  formed  againft  him  the  moft  terrible  com- 
bination that  ever  was  known  in  Europe. 

The  treaty  was  hardly  concluded  with  the  king  of 
Pruffia,  by  which  flie  reluftantly  yielded  up  the  pro- 
vince of  Silefia,  and  with  it  a  clear  revenue  of 
L.  800,000  a-year,  before  fhe  entered  into  another 
with  the  court  of  PeterPourg,  which  was  concluded 
.  n  May  22.  1746.  This  treaty,  as  far  as  it  was  made 
hTm.*^'^"  public,  wa*  only  of  a  defenfive  nature ;  but  fix  fe- 
cret  and  feparate  articles  were  added  to  it.  By  one 
©f  thefe  it  was  provided,  that  in  cafe  his  Pruflian 
majcfty  fhould  attack  the  emprefs  queen,  or  the  em- 
prefs  of  Pvuffia,  or  even  the  republic  of  Poland,  it 
ihould  be  confidered  as  a  breach  of  the  treaty  of  Dref- 
den,  by  which  Silefia  was  given  up.  It  was  alfo  fti- 
pulated,  that,  notwithllanding  that  treaty  (which  in- 
deed had  been  dilated  by  the  king  of  Pruffia  hmifelf), 
the  right  of  the  emprtfs-queen  to  Silefia  ftill  conti- 
nued, and  for  the  recovery  of  that  province  the  con- 
trafting  powers  ffiould  mutually  furniffi  an  army  of 
60,000  men.  To  this  treaty,  called  the  treaty  of  Pe- 
terjhurg,  the  king  of  Poland  was  invited  to  accede  ; 
but  he,  being  in  a  manner  in  the  power  of  the  king 
of  Pruffia,  did  not  think  proper  to  fign  it :  however, 
he  verbally  acceded  to  it  in  fuch  a  manner,  that  the 
other  parties  were  fully  convinced  of  his  defign  to  co- 
operate with  all  their  meafures ;  and  in  confideration 
of  this  intention,  it  was  agreed  that  he  ffiould  have 
a  fhare  in  the  partition  of  the  king  of  Pioiffia's  do- 
minions,  in  cafe  of  a  fiiccefsful  event  of  their  enter- 
prifes. 

In  confequence  of  thefe  machinations,  every  art  was . 
ufed  to  render  the  king  of  Pruffia  perfonally  odious  to 
the  emprefs  of  Ruffia  ;  the  queen  of  Hungary  made 
vaft  preparations  in  Bohemia  and  Moravia;  and  the 
king  of  Poland,  under  pretence  of  a  military  araufement, 
drew  together  16,000  men,  wath  whom  he  occupied 
a  ftrong  poft  at  Pirna.  The  queen  of  Hungary,  ilill 
further  to  ftrengthen  herfelf,  concluded  a  treaty  with 
the  court  of  France  at  Verfailles,  dated  May  i.  1756. 
But  in  the  mean  time,  the  king  of  Pruffia  having  un- 
derftood  by  his  emiffaries  what  was  going  forward,  re- 
folved  to  be  beforehand  with  his  enemies,  and  at  leaft 
to  keep  the  war  out  of  his  own  country  5  and  therefore 
entered  Saxony  with  a  confiderable  army.  At  firft  he 
affefted  only  to  demand  a  free  palTage  for  his  troops, 
and  an  obfervance  of  the  neutrality  profeffed  by  the 
king  of  Poland  ;  but,  having  good  reafons  to  doubt 
this  neutrality,  he  demanded,  as  a  prehminary,  that 
thefe  Saxon  troops  fhould  immediately  quit  the  ftrong 
poft  they  occupied,  and  difperfe  themfelves.  'Phis  de- 
mand was  refufed ;  on  which  his  Pruffian  majefty 
blockaded  the  Saxon  camp  at  Pirna,  refolving  to  re- 
duce it  by  famine,  fince  its  ftrong  fituation  rendered  an 
attack  very  dangerous.  At  that  time  there  were  in  Bo- 
hemia two  Saxon  armies,  one  under  the  command  of 
M.  Brown,  and  the  other  under  M.  Picolomini.  To 
keep  thefe  in  awe,  the  king  had  fent  M.  Schwerin 
with  an  army  into  Bohemia  from  the  cpuntry  of 
Glatz,  and  M.  Keith  had  penetrated  into  the  fame 
kingdom  on  the  fide  of  Mifnia.  But  ftill  the  king  of 
Pruffia  did  not  entirely  confide  in  thefe  difpofitions ; 
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and  therefore  fe^rmg  left  M.  Brown  might  afowj  fome  Pfu 

affiftance  to  the  Saxons,  he  joined  his  forces  under  ^ 

Keith,  and  on  December  i.  attacked  and  defeated  the^j^^^^^y 
Auftrian  general,  fo  that  the  latter. foimd  it  impoffible  16,000  S 
to  relieve  the  Saxons,  who,  after  a  vain  attempt  to  re-oHsprift 
tire  from  their  poft,  were  all  taken  prifoners.  The^". 
king  of  Poland  quitted  his  dominions  fti  Germany, 
and  the  Pruffians  took  up  their  winter- quarters  in 
Saxony.    Here  they  feized  on  the  revenues,  levied  ex- 
orbitant contributions,  and  obHged  the  country  to  fur- 
nifli  them  wath  recruits.    The  king  of  Pruffia  at  this 
time  made  himfelf  mafter  of  the  archives  of  Drefden, 
by  which  means  he  procured  the  originals  of  thofe 
pieces  above-mentioned,  which,  when  produced  to  the 
world,  gave  a  full  proof  of  the  combination  that  had 
been  formed  againft  him,  and  confequently  juftified 
the  meafures  he  had  taken  for  his  own  defence. 

No  fooner  had  the  king  entered  Saxony,  in  the  man- He  is  pf 
ner  .already  related,  than  a  procefs  was  commenced  fecuted 
againft  him  in  the  emperor's  Aultc  council,  and  before  ^^^^ 
the  diet  of  the  empire,  where  he  was  foon  condemned  p°j""\'^ 
for  contumacy,  and  put  to  the  ban  of  the  empire.— ban  of  ti 
The  various  circles  of  the  empire  were  ordered  to  fur- empire 
nifh  their  contingents  of  men  and  money  to  put  this 
fentence  in  execution;  but  thefe  came  in  fo  flowly, 
that,  had  it  not  been  for  the  affiftance  of  the  French 
under  the  prince  de  Soubife,  the  army  would  pro- 
bably have  never  been  in  a  condition  toad.    The  »». 
Auftrians,  in  the  mean  time,  made  great  preparations,  ^'■°'J'g" 
and  raifed  100,000  men  in  Bohemia,  whom  they  com-Kra! 
mitttd  to  the  care  of  prince  Charles  of  Lorrain,  affifted^ainft  h 
by  M.  Brown.    The  Czarina  fent  a  body  of  60,000 
men  under  M.  Apraxin,  to  invade  the  Ducal  Pruffia  ; 
whilft  a  ftrong  fleet  was  equipped  in  the  Baltic,  in 
order  to  co-operate  with  that  army.    The  king  of 
Sweden  alfo  acceded  to  the  confederacy,  in  hopes  of 
recovering  the  poffeffions  in  Pomerania  which  his  an-  * 
ceftors  had  enjoyed ;  and  the  duke  of  Mecklenburg  ! 
took  the  fame  party,  promifing  to  join  the  Swedilh 
army  with  6000  men  as  foon  as  it  fhould  be  ne- 
ceffary.    On  the  king  of  Pruffia's  fide  appeared  no- 
body excepting  an  army  of  between  30,000  and  40,000 
Hanoverians  commanded  by  the  duke  of  Cumber- 
lan>i  ;  and  thefe  were  outnumbered  and  forced  to  yield 
to  a  fuperior  array  of  French  commanded  by  M.  * 
D'Etrees,  ' 

In  the  mean  time,  his  Pruffian  majefty,  finding  He  inv; 
that  he  muft  depend  for  affiftaijce  folely  on  his  own    ,  '"V 
abilities,  refolved  to  make  the  beft  ufe  of  his  time,  defeat-'^ 
Accordingly,  in  the  fpring  1757,  his  armies  poured  in- Auftri'an 
to   Bohemia  from  two  different  quarters,  while  the  army 
king  himfelf  prepared  to  enter  it  from  a  third.  M. 
Schwerin  entered  from  Silefia ;  the  prince  of  Bevern 
from  Lufatia,  where  he  defeated  an  army  of  28,000 
Auftrians  that  ©ppofcd  his  paffage.    As  the  intentions 
of  the  king  himfelf  were  not  known,  the  Auftrians  de- 
tached a  body  of  20,000  men  from  their  main  army  to 
obferve  his  motions.    This  was  no  fooner  done  than 
the  king  cut  off"  aU  communication  between  the  detach- 
ment and  the  main  body  ;  and  having  joined  his  two 
generals  with  incredible  celerity,  he  engaged  the  Au- 
ftrians near  Prague,  totally  defeated  them,  took  their 
camp,  mihtary  cheft,  and  cannon ;  but  loft  the  brave 
general  Schwerin,  who  was  killed  at  the  age  of  82, 
with  a  colonel's  ftandard  in  his  hand.  On  the  Auftriaa 
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fuk,  M.  Biown  was  wounded,  and  died  in  3  fhort 
time,  though  it  is  fuppofed  more  from  the  ch^g-rln  he 
jfuffered,  than'  from  the  dangerous  nature  of  the  wound 
itfelf. 

About  40,000  of  the  Auftrian  army  took  refuge  in 
Prague,  while  the  reft  fled  different  ways.  The  city 
was'inftantly  invefted  by  the  king,  and  aU  fuccours  were 
cut  off.  The  great  number  of  troops  which  it  contain- 
ed rendered  an  attack  unadvifable,  but  feemed  to  render 
the  reduction  of  it  by  famine  inevitable  ;  however,  the 
king,  to  accompHfh  his  purpofe  the  inore  fpeedily,  pre- 
pared to  bombard  the  town.  On  the  zgth  of  May, 
after  a  moft  dreadful  itorm  of  thunder  and  lightning, 
four  batteries  began  to  play  on  the  city.  From  thefe 
were  thrown,  every  24.  hours,  288  bombs,  befides  avaft 
number  of  red-hot  balls,  fo  that  it  was  foon  on  fire  in 
every  quarter.  The  garrlfon  made  a  vigorous  defence, 
and  one  well-conduftcd  fally  ;  but  had  the  misfortune 
to  be  repulfed  with  great  lofs.  The  mflgiftrates,  burgh- 
ers, and  clergy,  feeing  their  city  on  the  point  of  being 
reduced  to  an  heap  of  rubbifh,  fupplicated  the  command- 
er in  the  moft  earneft  manner  to  capitulate  ;  but  he  was 
deaf  to  their  intreaties,  and  drove  12,000  of  the  moft 
ufelefs  mouths  out  of  town,  who  were  quickly  driven 
in  again  by  the  Pruffians. 

Thus  the  affairs  of  the  emprefs  queen  feemed  ver- 
ging to  deftruftion,  when  Leopold  count  Daun  took 
upon  him  the  command  of  the  remains  of  M.  Brown's 
army.  This  general  had  arrived  within  a  few  miles  of 
Prague  the  day  after  the  great  battle.  He  immedi- 
ately colletled  the  fcattered  fugitives  with  the  greateft 
diligence,  and  retired  with  them  to  a  ftrong  poft  in 
the  neighbourhood,  from  whence  he  gave  the  troops 
in  Prague  hopes  of  a  fpeedy  reUef.  It  was  now  the 
king  of  PrufTia's  bufinefs,  either  to  have  attempted  to 
make  himfelf  mafter  of  the  city  by  one  defperate  effort, 
or  entirely  to  have  abandoned  the  enterprife,  and 
driven  count  Daun  from  his  poft  before  his  troops  had 
recovered  from  the  terror  of  their  late  defeat ;  but,  by 
attempting  to  do  both,  he  rendered  himfelf  incapable 
of  doing  either.  Though  the  army  of  count  Daun 
already  amounted  to  60,000  men,  and  though  they 
were  itrongly  entrenched,  and  defended  by  a  vaft  train 
of  artillery,  his  majefty  thought  proper  to  fend  no 
more  than  32,000  men.  This  body  made  the  ardu- 
ous attempt  on  the  1 8th  of  June  ;  but  though  they 
did  all  that  human  courage  and  conduft  could  do,  and 
though  the  king  himfelf  at  laft  charged  at  the  head  of 
his  cavalry,  the  Pruffians  were  driven  eut  of  the  field 
■with  great  lofs.  This  engagement  was  named  tf)e  battle 
of  Colin. 

The  firft  confequence  of  the  battle  of  Colin  was, 
tliat  the  king  of  Pruffia  was  obliged  to  raife  the  fiege 
of  Prague  ;  foon  after  which,  he  was  obliged  to  quit 
Bohemia,  and  take  refuge  in  Saxony.  The  Auftrian« 
harafled  him  as  much  as  poffible  ;  but,  notwithftand- 
ing  their  great  fuperiority,  their  armies  were  not  in  a 
condition  to  make  any  decifive  attempt  upon  him,  as 
the  frontiers  of  Saxony  abounded  with  fituations  eafily 
defended.  In  the  mean  time,  the  Ruffians,  who  had 
hitherto  been  very  dilatory  in  their  motions,  began  to 
exert  themfelvep,  and  enter  Ducal  Pruffia,  under  M. 
Apraxin  and  Fermoi-,  where  they  committed  innu- 
merable cruelties  and  exceflfes.  A  large  body  of 
Auftrians  entered  Silefia,  and  penetrated  as  far  as 


Breflau.    Then  they  mnde  a  turn  backwards,  and  be- 
fieged  Schweidnltz.    Another  body  entered  Xufatla,  '  • 

and  made  themfelves  mafters  of  Zittau.  An  army  of 
22,ooQ  Sv^'edes  entered  Pruflian  Pomcrania,  took  the 
towns  of  Anclam  and  Demmein,  and  laid  the  whole 
country  under  contribution.  The  French,  too,  being 
freed  from  all  reftraint  by  the  capitulation  of  the  duke 
of  Cumberland  at  Clofter  Seven  §,  made  their  way  in-§ 
to  Halbertftadt  and  the  Old  Marche  of  Brandenburg,  ^^^'**» ■ 
firft  exztfting  contributions,  and  then  plundering  the 
towns.  The  army  of  the  empire,  being  reinforced  by 
that  of  the  prince  de  Soubife,  after  many  delays,  wat 
on  full  march  to  enter  Saxony,  which  left  the  Au- 
ftrlans  at  liberty  to  exert  the  greateft  part  of  their 
force  in  the  reduction  of  Silelia.  General  Haddick 
peneti'ated  through  Lufatia,  pafTed  by  the  Pruflian  ar- 
mies, and  fuddealy  appeared  before  the  gates  of  Ber^ 
lin,  which  city  he  laid  under  contribution.  He  re- 
tired en  the  approach  of  a  body  of  Pruflians  ;  yet  he 
fliU  found  means  to  keep  fuch  a  poft  as  interrupted  tlie  ag 


king's  communication  with  Silefia.    -The  deftruftlon  Berlin  laid 
~     '       "  "        -  -      -          under  con. 

tnbutioi>. 


of  the  king  of  PruiTia  therefore  now  feemed  inevitable; 


Every  exertion  which  he  had  made,   though  brave 
aiid  well-condutted,  had  been  unfaccefsful.   His  general 
Lehwald,  who  oppofed  the  Rufhans,  had  orders  to 
attack  them  at  all  events.    Pie  obeyed  his  orders  ;  Lehwald  a 
and  with  30,000  men  attacked  60,000  of  the  enemy '^'""^^'a" 
ftrongly  entrenched  at  a  place  called  Nork'iitm.    The "^'^''^^^^'^f " 
Pruffians  behaved  with  the  greateft  valour  ;  but  after  ciie  Ruf5 
having  killed  five  times  more  of  the  enemy  than  theyfiana, 
themfelves  loft,  they  were  obliged  to  retire,  though 
"  more  formidable  after  their  defeat  tlian  the  Ruffians 
after  their  vlftory.    The  king,  in  the  mean  time,  ex- 
erted himfelf  on  every  fide,  and  his  enemies  fled  every- 
where before  him  ;  but  whilft  he  purfned  one  body, 
another  gained  upon  him  in  fome  other  part,  and  the 
winter  came  on  faft,  while  his  Itrength  decayed,  and 
that  of  his  adverfaries  feemed  to  increafc  on  every 
quarter. 

The  Pruffiaa  monarch,  however,  though  diftrefTed, 
did  not  abandon  himfelf  to  defpair,  or  lofe  that  won- 
derful prefence  of  mind  which  has  fo  eminently  diftin- 
guiflied  him  in  all  his  military  enterprifes.    He  indu- 
ttrioufly  delayed  a  decifive  aftion  till  the  approach  ofTfig^j, 
winter;  but  at  laft,  after  various  movements,  on  No-gai,,s  a"^ 
vember  5.  1757,  he  met  at  Rofbach  with  the  united j^rea-  vic- 
army  of  his  enemies  commanded  by  the  prince  of  Saxe  'o^y  ^'^ 
Hilburghaufen  and  the  prince  de  Soubife.    The  allied 
army  amounted  to  50,000  men  complete  ;  but  moft  of 
the  troops  of  the  Circles  were  new-ralfed,  and  many 
of  them  not  well  aifefted  to  the  caufe.    The  Pruf- 
fians did  not  exceed  25,000  men  ;  but  they  were  fu- 
perior  to  any  troops  in  the  world,  and  were  Infpired,, 
by  the  prefence  of  their  king,  with  the  moft  eiithufi- 
ailic  valour.    The  Auftrians  were  defeated  with  the 
lofs  of  3000  killed,  eight  generals,  250  officers  of  dif- 
ferent ranks,  and  6oo-:>  private  foldiers,  taken  prifon- 
ers,  while  night  alone  prevented  the  total  deftru(^ion  of 
the  army. 

By  this  battle  the  king  was  fet  free  on  one  fiie  ; 
but  this  only  gave  him  an  opportunity  of  renewing 
his  labours  on  another.  The  Auftrians  had  a  great 
force,  and  now  began  to  make  a  proportionable  pro- 
grefs  in  Silefia.  After  a  fiege  of  j  6  days,  they  had  re- 
duced the  ftrong  foitrefs  of  ScUweidiiitz,  and  obliged 
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the-Pmfuan  ganifon  of  4000  men  to  fuiTcndcr  prl- 

' — ^'         foners  of  war.    Hearing  th?n  of  the  viftory  at  Rof- 

Schwci'l-  ^^'^^^»  ^"'^  ^^^^  ^"^S  °^  Pruffia  was  in  full  march 
nitz  taken  to  reh'eve  Silefia*  they  refolved  to  attack  the  Prince 
by  the  Au-  of  Bevern  in  his  ilrong  camp  under  the  walls  of  Bref- 
«rian--.  y^^^^  -p^^^,  attacked  the  Prince's  army  on  November 
2 2d;  but  their  attack  was  fuftained  with  the  greateil 
refolution.  The  llaughtcr  of  the  Aullrians  was  pro- 
digious. A  great  part  of  the  enemy  had  retired  from 
the  field  of  battle,  and  the  reft  were  preparing  to  retire, 
when  all  at  once  the  Pruffian  generals  took  the  fame  re- 
folution. Their  army  had  fuflFered  much  in  the  engage- 
ment, and  they  became  apprehenfive  of  a  total  defeat 
in  cafe  their  intrenchments  (hould  be  forced  in  any 
part ;  for  which  reafon  they  quitted  their  ftrong  poft, 
and  retired  behind  the  Oder.  Two  days  after,  the 
prince  of  Bevern,  going  to  reconnoitre  without  efcort, 
attended  only  by  a  groom,  was  taken  prifoner  by  an 
advanced  party  of  Croats,  a  fraall  body  of  whom  had 
crofTed  the  Oder.  , 
isreuavi  va-  On  this  the  tov/n  of  Breflau  immediately  fun-r  d-.'red; 
ken  by  the  where,  as  well  as  at  Schweidnitz,  the  Auftrians  found 
^uftrians.   great  quantities  of  provifions,  ammunition,  and  money. 

All  Silefia  was  on  the  point  of  faUing  into  their  hands, 
■and  the  Pruflian  affairs  were  going  into  the  utmoft  di- 
ftraftion,  when  the  king  himfclf  by  a  moft  rapid  march 
paffed  through  Thuringia,  Mifnia,  arid  Lufatia,  in 
fpite  of  the  utmoft  efforts  of  the  generals  Haddick  and 
Marfhal,  who  were  placed  there  to  oppofe  him  ;  and, 
entering  Silefia  on  the  2d  of  December,  joined  the 
prince  of  Bevern's  corps,  who  repaffed  the  Oder  to 
meet  him.  The  garrifon  of  Schweidnitr.,  who,  as  we 
have  already  obfei-ved,  had  been  made  prifoners  of  war, 
alfo  joined  the  king's  army  unexpeftedly ;  and  their 
prefence  contributed  not  -a  Httle,  notwithftanding  the 
34  fmallnefs  of  their  number,  to  raife  the  fpirits  of  the 
Garriffi"  ^|-iole  army.  They  had  fubmitted  to  the  capitulation 
"-■■■""■"^  with  the  greateft  reluftance  .;  but  as  the  Auftrians 
were  condufting  them  to  pvifon,  they  happened  to  re- 
ceive intelligence  of  the  vi6\ory  at  Roftach  :  on  which 
they  immediately  rofe  on  the  efcort  that  conduAed 
them,  and  entirely  difperfed  it ;  and  afterwards  march- 
ing in  fuch  a  diredion  as  they  thought  might  moft 
readily  lead  them  to  their  king,  they  accidentally  fell 
in  with  his  army. 

His  PrufTun  majefty  now  approached  Breflau;  on 
which  the  Auftrians,  confiding  in  their  fuperiority, 
(for  they  exceeded  70,000,  while  the  Pruffians  fcarce 
«x  r.u.u.  amounted  to  36,0  0),  abandoned  their  ftrong  camp, 
j&t  Leuthen.  ^-^^  fame  which  the  prince  of  Bevern  had  formerly  oc- 
cupied, and  advanced  to  give  him  battle.  The  king 
did  not  intend  by  any  means  to  difappoint  them,  but 
advanced  on  his  part  with  the  greateft  celerity.  The 
two  armies  met  on  December  5th,  near  the  -village  of 
Leuthen.  Count  Daun  made  the  beft  difpofitions  pof- 
fible.  The  ground  occupied  by  his  army  was  a  plain, 
with  fmall  eminences  in  feme  parts.  Thefe  eminences 
they  furrounded  with  artillery  ;  and  as  the  ground  was 
alfo  interfperfed  with  thickets,  they  fought  to  turn 
thefe  likewife  to  their  advantage.  On  their  right  and 
left  were  hills,  on  which  they  planted  batteries  of  can- 
non. The  ground  in  their  front  was  interfefted  by 
-many  caufeways  ;  and  to  make  the  whole  more  imprac- 
-ticable,  the  Auftrians  had  felled  a  great  number  of 
^cqes,  and  fcattered  them  in  the  way.    It  was  almoft 
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impoffiblc  at  the  beginning  of  the  enga'^ement  for  the 
Pruffian  cavalry  to  aft,  on  account  of  thefe  impedi- 
ments  ;  but,  by  a  judicious  difpofition  made  by  the  king 
himfelf,  all  difficulties  wei-e  overcome.  His  majefty  had 
placed  four  battalions  behind  the  cavalry  of  his  right 
wing;  forefeeing  that  General  Nadafti,  who. was  pla- 
ced on  the  enemy's  left  with  a  corps  de  referve,  defign- 
ed  to  attack  him  in  flank.  It  happened  as  he  bad  fore- 
feen  :  that  general's  cavalry  attacked  ,  the  Pruffian  right 
wing  with  gieat  fury  ;  but  he  was  received  with  fuch  a 
fevere  fire  from  the  four  battalions,  that  he  was  obli- 
ged to  retire  in  diibrder.  The  king's  fiank  then,  well 
covered  and  fupported,  was  enabled  to  aft  with  fuch 
order  and  vigour  as  repulfed  the  enemy.  The  Auftriaa 
artillery  was  alfo  filenced  by  that  of  the  Pruffians ; 
however,  the  Auftrians  continued  to  make  a  gallant  re- 
fiftance  during  the  whole  battle.  After  having  been 
once  thrown  into  diforder,  they  rallied  all  their  forces 
about  Leuthen,  which  was  defended  on  every  ade  by 
ventrenchments  and  redoubts.  The  Pruffians  attacked 
them  with  the  utmoft  impetuofity,  and  at  laft  became 
mafters  of  the  poft  ;  on  which  the  enemy  fled  on  all 
fides,  and  a  total  rout  enfsed.  In  this  battle  the  Au- 
ftrians left  6  j  killed  on  the  fpot,  15,  ■.00  taken  pri- 
.foners,  and  upwards  of  200  pieces  of  cannon. 

The  confequences  of  this  viftory  were  very  great,  g^^^ 
Breflau  was  immediately  invefted,  and  furrendered  on  taken 
December  29^1.5  the  garrifon,  amounting  to  13,000 
men,  were  made  prifoners  of  war.    The  blockade  of 
Schweidnitz  was  formed  as  clofely  as  the  fealon  of  the 
year  would  permit ;  while  detached  Pruffian  parties 
over-ran  the  v  hole  country  of  Silefia,  and  reduced  every- 
place of  lefs  importance.    The  Ruffians,  who  had  ra- 
vaged and  deftroyed  the  country  in  fuch  a  manner  that 
they  could  not  fubfift  in  it,  thought  proper  to  retire 
©ut  of  the  Pruffian  dominions  altogether.    Thus  Ge-  ''weci 
neral  Lehwald  was  left  at  liberty  to  aft  againft  the'^"'' 
Swedes  ;  and  them  he  quickly  drove  out  of  Pruffian "  ' ' 
Pomerania,  the  whole  of  which  country  he  not  only  ' 
recovered,  but  alfo  fome  part  of  Swedifh  Poi.i'erania. 
Thus  the  duchy  of  Mecklenburg  being  left  quite  ex- 
po fed,  the  king  took  ample  vengeance  on  it  by  exaft- 
ing  the  moft  fevere  contributions  of  men  and  money. 
To  complete  this  monarch's  good  fortune  alfo,  the 
French,  who  had  retired  after  the  battle  of  Rofljach, 
were  now  oppofed  by  the  Hanoverians  under  Prince 
Ferdinand,  who  kept  them  io  well  employed,  that,  du- 
ring the  reft  of  the  war,  the  king  of  Pruffia  had  no  more 
trouble  from  them.    See  Britain,  n°  442. 

The  beginning  of  the  year  1758  was  favourable  toSch> 
the  arms  of  his  Pruffian  majefty.  On  the  3d  of  April '"-^ 
he  commenced  his  operations  againft  Schweidnitz,  and*^^^^^' 
puflied  the  fiege  fo  vigoroufly,  that  the  place  furren- 
dered in  13  days.  He  then  difpofed  his  forces  in 
■fuch  a  manner  as  might  beft  guai-d  his  dominions 
againft  his  numerous'  enemies.  For  this  purpofe  count 
Dohna  commanded  a  body  of  troops  on  the  fide  of  Po- 
-merania  ;  another  confiderable  body  was  pofted  be- 
tween Wohlau  and  Glogau,  in  order  to  cover  Silefia 
from,  the  Ruffians,  in  cafe  tliey  fhould  make  their  inr 
road  that  way.  An  army,  in  a  little  time  after,  was 
formed  in  Saxony,  commanded  by  the  king's  brother 
Prince  Henry.  This  army  confifted  of  3  battalions 
and  45  fquadrons,  and  was  defigned  to  make  head 
againft  the  army  of  the  empire ;  which,  by  great  ef- 
3  forts 
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f6rts  made  during  the  winter,  and  the  juhtJlion  of  a 
'  large  body  of  Aullrians,  was  again  in  a  condition  to 
a£l.  Between  all  thefe  armies  a  ready  communication 
was  kept  up  by  a  proper  choice  of  pods.  After  the 
redudlion  of  Schweidnitz,  the  king  having  made  a  fliow 
of  invading  Bohemia,  fuddenly  burft  into  Moravia, 
where  in  a  fliort  time  he  made  himfelf  matter  of  the 
whole  country,  and  on  the  27th  of  May  laid  fiege  to 
Olmutz  the  capital.  Of  this  M.  Daun  was  no  foonsr 
informed,  than  he  took  his  route  to  Moravia  through 
Bohemia  :  and,  though  he  was  not  in  a  condition  to 
rifle  a  battle,  nor  indeed  would  have  done  fo  unlefs  he 
had  had  a  very  confiderable  advantage ;  yet,  by  placing 
himfelf  in  a  ftrong  fituation  where  he  could  not  be  at- 
tacked, by  haraffing  the  king's  troops  and  cutting  off 
their  convoys,  he  at  laft  obliged  him  to  abandon  the  en- 
terprife.  The  king,  however,  who  frequently  owed  a 
good  part  of  his  fuccefs  to  the  impenetrable  fecrecy 
with  which  he  covered  all  his  defigns,  gave  not  the 
lead  hint  of  his  intention  to  raife  the  fiege  of  Olmutz. 
On  the  contrary,  the  very  day  before  the  fiege  was 
raifed,  the  firing  continued  as  briflc  as  ever  ;  but  in  the 
night  (July  i.)  the  whole  army  took  the  road  to  Bo- 
hemia In  two  columns,  and  gained  an  entire  march  up- 
on the  Auilrians.  Thus,  notwithftanding  the  utmofl 
efforts  of  his  enemies,  the  Prufllan  army  reached  Bo- 
hemia with  very  little  moleftatlon.  Here  he  feized 
upon  a  large  magazine  at  Lleutomiffel  ;  defeated  fome 
corps  of  Auftrians  who  had  attempted  to  interrupt  his 
progrefs  ;  and  arrived  at  Konigfgratz,  of  which  he  took 
poffefiion,  after  driving  from  it  7000  Auftrians  who 
were  intrenched  there.  This  city  and  feveral  other 
diflrlfts  he  laid  under  contribution  :  but  foon  after  en- 
tered Silelia,  and  marched  with  the  utmoft  rapidity  to 
encounter  the  Ruffians,  who  had  at  that  time  united 
their  forces  under  generals  Brown  and  Fermor,  entered 
the  New  Marche  of  Brandenburg,  and  laid  fiege  to 
Cuftrin. 

The  king  arrived  at  this  city  at  a  very  critical  period. 
The  Ruffians  had  laid  fiege  to  it  on  the  15th  of  Au- 
guil ;  and  though  they  were  not  w^ell  flcllled  in  mana- 
ging artillery,  yet,  by  furious  and  unremitting  dif- 
charges  at  random,  they  threw  in  fuch  a  number  of 
bombs  and  red-hot  balls,  that  the  town  was  foon  on 
fire  in  every  quarter.  Some  of  the  wretched  inhabi- 
tants were  burned  ;  others  buried  in  the  ruins  of  their 
boufes,  or  killed  by  the  balls  which  fell  like  hail  in  the 
flreets  ;  while  many  of  the  furvivors  abandoned  their 
habitations,  and  fled  out  of  the  town  on  that  fide  where 
it  was  not  invefted.  The  governor  did  every  thing  for 
the  defence  of  the  place  ;  but  as  the  walls  were  built 
after  the  old  manner,  it  was  impofSble  that  the  town 
could  have  made  a  defence  for  any  length  of  time, 
efpecially  as  the  principal  magazine  of  the  befieged 
had  been  blown  up.  The  avenger  of  all  thefe  injuries, 
however,  was  now  at  hand.  The  king  came  in  fight 
of  the  Ruffians  on  the  25:th  of  Auguft,  after  a  march 
of  56  days,  and  lieheld  the  country  everywhere  defo- 
lated,  and  the  villages  in  flames  by  the  depredations 
of  his  cruel  enemy,  w^ho  had  raifed  the  fiege  at  his  ap- 
proach, and  retired  towards  a  neighbouring  village  na- 
•  mod  Zorndorjf.  At  nine  o'clock  in  the  morning,  a  moll 
terrible  tire  of  cannon  and  mortars  poured  deftruftlon  on 
the  right  wing  of  the  Ruffian  army  for  two  hours  with- 
out Intermlffion.  The  flaughter  was  fuch  as  might 
V.QL.  XV,  Part  II. 


t  ] 


P   R  XT 


have  been  expefted  ;  but  the  Ruffians  kept  their  ground  Pruffia. 
with  aftonlfhing  refolution,  new  regiments  flill  preffing  — — v*"~ 
forward  to  fupply  the  places  of  thofe  that  fell.  When 
the  firft  line  had  fired  away  all  their  charges,  they  rufh- 
ed  forward  on  the  Pruffians  with  their  bayonets ;  and 
all  at  once  thefe  brave  troops,  though  encouraged  by 
the  prefence  of  their  king,  gave  way  and  fled  before  an 
enemy,  already  half  defeated.  The  Ruffian  generals 
ought  now  to  h-ave  attacked  with  their  cavalry  the  dif- 
ordered  infantry  of  their  enemies,  which  would  have 
completed  the  defeat,  and  in  all  probability  given  the 
finlfhing  llroke  to  the  king  of  Pruffia's  affairs.  This 
opportunity,  however,  they  lofl :  but  the  king  was  not 
fo  neghgent ;  for,  by  a  very  rapid  and  maflerly  mo- 
tion, he  brought  all  the  cavalry  of  his  right  wing  to 
the  centre,  and  falling  on  the  Ruffian  foot  uncovered 
by  their  horfe,  and  even  difordered  by  their  own  fuc- 
cefs, they  pufhed  them  back  with  mofl  miferable  flaugh- 
ter, at  the  fame  time  that  the  repulfed  battalions  of  in- 
fantry, returning  to  the  charge,  and  exafperated  at 
their  late  difgrace,  rendered  the  vidlory  no  longer 
doubtful.  The  Ruffians  were  now  thrown  into  the 
mofl  dreadful  confufion.  The  wind  blew  the  dull  and 
fmoke  into  their  faces,  fo  that  they  could  not  dIfUnguifli 
friends  from  foes  ;  they  fired  on  each  other,  plundered 
their  own  baggage  which  flood  between  the  lines,  and 
intoxicated  themfelves  with  brandy.:  the  ranks  fell  in 
upon  one  another  ;  and,  being  thus  crammed  together 
into  a  narrow  fpace,  the  fire  of  the  Pruffians  had  a  full 
and  dreadful  effeft,  while  their  enemies  kept  up  only  a 
fcattered  and  Ineffedlual  lire,  generally  quite  over  their 
heads.  Yet  even  in  this  difmal  fituation  the  Ruffians 
did  not  fly  ;  but  fuffered  themfelves  to  be  flaughtered 
till  feven  at  night,  when  their  generals  having  caufed 
an  attack  to  be  made  on  the  Pruffian  right  wing,  the 
attention  of  the  enemy  was  drawn  to  that  quarter,  and 
they  had  time  to  retire  a  little  from  the  field  of  battle 
to  recover  their  order. 

In  this  engagement,  which  w^as  called  the  battle  of 
Zorndorfi]  the  Ruffians  loft  21,529  men,  while  that  of 
the  Prufitans  did  not  exceed  2000.  A  vaft  train  of  ar- 
tillery was  taken,  tegetlier  with  the  military  cheft,  and 
many  officers  of  high  rank.  The  confequence  was,  that 
the  Ruffian  army  retreated  as  far  as  Landfperg  on  the, 
frontiers  of  Poland,  and  the  king  was  left  at  liberty  to 
march  with  his  ufual  expedition  to  the  relief  of  prince 
Henry  of  Saxony. 

The  Prince  was  at  this  time  forely  preffed  by  M.  Onerationa 
Daun.  As  foon  as  the  king  had  left  Bohemia  in  the  of  Count 
manner  already  related,  M.  Daun,  confidering  that  It^^""» 
would  have  been  to  no  jvurpofe  to  follow  him,  refolved 
to  turn  his  arms  towards  Saxony.  Towards  that  coun- 
try, therefore,  be  took  his  route  through  Lufatia,  by 
Zittau,  Gorlitz,  and  Bautzen.  On  the  3d  of  Septem- 
ber he  invefted  the  ftrong  fortrefs  of  Sonnellein  ;  which 
unaccountably  furrendered,  after  a  fingle  day's  refift- 
ance,  to  one  of  his  generals  named  Macgulre.  He  then 
began  to  favour  the  operations  of  General  Laudohn, 
who  had  advanced  through  the  Lower  Lufatia  to  the 
confines  of  Brandenburg  ;  and,  by  drawing  the  atten- 
tion of  the  Pruffian  forces  which  were  left  in  Silefia  to 
the  northward  of  that  duchy,  he  facilitated  the  pro- 
grefs of  the  generals  Haifch  and  De  VlUe  in  the  fouth- 
ern  parts.  He  then  propofed  that  prince  Henry  fhould 
be  attacked  by  the  'army  of  the  empire,  while  that  of 
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Pi  tinia.  -  tlie  Auftrlans  fliould  pafs  the  Elbe,  and,  falling  at  the 
fame  time  on  the  Priiflians,  fecond  the  attack  of  the 
ImperiaKfts,  and  cut  off  the  retreat  of  their  enemies 
Rendered  Drefden.    The  fudden  appearance  of  the  king  of 

abortive  hy  Pruflia,  however,  put  an  end  to  this  plan ;  general  Lau- 
the  king  of  clohn  abandoned  all  his  conquefts  in  Lower  Lufatia,  and 
Pruflia;  j-gtlred  towards  M.  Daun,  while  that  general  himfelf 
retired  from  the  neighbourhood  of  Drefden  as  far  as 
ZIttau.  The  army  of  the  empire  only  kept  its  ground; 
poffeffing  itfelf  of  the  ftrong  poll  at  Pirna,  formerly 
mentioned,  but  did  not  undertake  any  thing.  '  As  for 
the  Swedes,  who  had  direAed  their  motions  by  thofe 
of  the  Ruffians,  they  no  fooner  heard  of  the  viftory  of 
Zorndorff,  than  they  retreated  with  much  more  expedi- 
tion than  they  had  advanced. 

Thus  the  king  of  Pruffia's  affairs  feemed  to  be  pret- 
ty well  retrieved,  when  by  one  fatal  piece  of  negligence 
he  was  brought  to  the  verge  of  ruin.  M.  Daun  had 
poflefTed  himfelf  of  an  advantageous  camp  at  Stolphen, 
by  which  he  preferved  a  communication  with  the  army 
of  the  empire.  On  the  other  hand,  the  king  of  Pruflia, 
having  taken  poffeffion  of  an  important  poll  at  Baut- 
zen, extended  his  right  wing  to  the  village  of  Hoch- 
kirchen,  by  which  he  preferved  a  communication  with 
his  brother  Prince  Henry,  protefted  Brandenburg,  and 
was  better  fituated  than  he  could  be  anywhere  elfe  for 
throwing  fuccours  into  Silefia.  The  two  armies  kept  a 
watchful  eye  on  the  motions  of  each  other  ;  and  as  the 
principal  aim  of  M.  Daun  was  to  cut  off  the  king's 
communication  with  Sllefia,  an<i  of  the  king  to  cut  off 
M.  Daun's  communication  with  Bohemia,  a  battle  feem- 
ed inevitable,  though  great  danger  feemed  to  await  that 
44  party  who  fhould  begin  the  attack. 
Who  is  fur-  t|-iig  critical  polture  of  affairs,  the  Auftrian  gene- 
ral formed  a  defign  of  attacking  the  Pruflian  camp  in 
the -.night.  In  what  manner  he  came  to  furprife  fuch 
a  vigilant  enemy,  has  never  been  accounted  for ;  but 
that  fuch  a  fui-prife  was  aftually  accomplifhed  on  the 
14th  of  Oftobei-,  is  certain.  In  the  dead  of  the  pre- 
ceding night,  the  Auftrian  army  began  to  march  in 
three  columns  tovi'ards  the  camp  of  the  king  of  Pruflia: 
and  though  the  night  was  exceedingly  dark,  and  they 
had  a  confiderable  way  to  go,  they  all  arrived  at  the 
fame  time,  in  fafety,  without  being  difcovered,  and 
without  the  leaft  confuiion  ;  and  at  five  in  the  morn- 
ing began  a  regular  and  well-condufted  attack.  The 
Pruffians  were  in  a  moment  thrown  into  confufion  ; 
Marfhal  Keith,  one  of  their  beft  generals,  received  two 
mulket-balls,  and  fell  dead  on  the  fpot.  Prince  Francis 
of  Brunfwick  had  his  head  Ihot  off  by  a  cannon-ball  as 
he  was  mounting  his  horfe  ;  and  every  thing  feemed  to 
announce  the  total  deftrudion  of  the  army.  Still,  how- 
ever, the  king  preferved  his  wonderful  prefence  of  mind, 
which  indeed  he  never  appears  to  have  loft  on  any  oc- 
cafion.  He  ordered  fome  detachments  from  his  left  to 
fupport  his  right  wing  ;  but  the  moment  that  thefe  or- 
diers  were  received,  the  left  itfelf  was  furioufly  attack- 
ed. General  Ketzow,  who  commanded  in  that  quar- 
..^r,  repulfed  the  Auftrlans  with  difficulty,  and  was  not 
able  to  afford  any  confiderable  affiftance  to  the  right ; 
which  alone  was  obliged  to  fuftain  the  weight  of  the 
grand  attack.  The  Auftrlans,  in  the  beginning  of  the 
engagement,  had  driVen  the  Pruffians  out  of  the  vil- 
lage of  Hochkirchen  ;  and  as  the  fate  of  the  day  de- 
pended on  the  poffeffion  of  that  poft,  the  hotteii  dif- 
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pute  was  there.  The  Prufllans  made  three  bloody  and  Pru/Tu 
unfuccefsful  attacks  on- the  village  ;  on  the  fourth  they 
carried  it ;  but  the  Auftrlans  continually  pouring  in  frefh 
troops,  at  laft  drove  them  out  with  prodigious  flaughter 
on  all  fides.  The  king  then  ordered  a  retreat,  which 
was  conduced  in  good  order,  without  being  purfued  } 
however,  this  bloody  aflion  coft  him  7000  men,  toge- 
ther with  a  great  number  of  cannon.  The  Auftriana 
computed  their  own  lofs  at  5000. 

His  Pruflian  majefty,  having  thus  happily  efcaped 
fuch  imminent  danger,  took  every  poflible  meafurcj  to 
prevent  the  enemy  from  gaining  any  confiderable  ad- 
vantage from  his  defeat.  Perceiving  that  the  only  ad- 
vantage they  wifhed  to  derive  from  it  was  to  cover  the 
operations  of  their  armies  in  Silefia,  and  that  he  had 
now  nothing  to  fear  on  the  fide  of  Saxony,  he  largely 
reinforced  his  own  army  from  that  of  Prince  Henry, 
and  haftened  into  Silelia,  in  order  to  ralfe  the  fiege  of 
Neifs,  which  had  been  completely  Invefted  on  the  4th 
of  Oftober.  On  the  24th  of  that  month,  therefore,  he 
quitted  his  camp,  and,,  making  a  great  compafs,  to 
avoid  obftruftions  from  the  enemy,  arrived  in  the  plains 
of  Gorlitz.  A  body  of  the  Auftrlans  had  in  vain  at-  * 
tempted  to  fecure  this  poft  before  him,  and  fome  who 
arrived  after  him  were  defeated  with  the  lofs  of  800 
men.  From  this  ^lace  the  king  purfued  his  march 
with  the  utmoft  diligence  ;  but  was  followed  by  gene- 
ral Laudohn,  at  the  head  of  24,  00  men,  who  con- 
ftantly  hung  on  his  rear,  and  haraffed  his  army.  The 
king,  however,  knowing  the  importance  of  his  expe- 
dition, continued  hie  march  without  interruption,  and 
fuffered  his  antagonift  to  obtain  many  little  advantages 
without  moleftation.  Daun,  however,  not  content  with 
the  oppofition  given  by  Laudohn,  fent  a  large  body  of 
horfe  and  foot  by  another  route  to  reinforce  the  gene- 
rals Karfch  and  De  Ville,  who  had  formed  the  fiege  of 
Neifs  and  the  blockade  of  Cofel,  while  he  himfelf  pafs- 
ed  the  Elbe,  and  advanced  towards  Drefden. 

•  11  thefe  precautions,  however,  were  of  little  avalL 
The  generals  Karfch  and  De  Ville,  notvvithftanding  their 
reinforcement,  no  fooner  heard  ot  the  king  of  Pruflia's 
approach,  than  they  raifed  the  fiege  of  both  places,  and. 
retired,  leaving  behind  them  a  confiderable  quantity  of 
military  itores.  The  end  of  the  Pruflian  monarch's  march 
being  thus  accomplifhed,  he  inftantly  returned  by  the 
fame  way  he  came,  and  haftened  to  the  relief  of  Sax- 
ony, the  capital  of  which  (Drefden)  was  in  great  dan- 
ger from  Marftial  Daun.  The  place  was  but  indiffe- 
rently forti'^ed,  and  garrifoned  only  by  12,000  men;, 
fo  that  it  could  not  promife  to  hold  out  long  againft  a 
numerous  and  well-appointed  army.  It  was  befides 
commanded  by  a  large  fuburb,  of  which,  if  once  the 
enemy  got  polfefiion,  all  defence  of  the  city  muft  then  4< 
be  vain.  Yor  this  reafon  M.  Schmettau,  the  Pruflian  Suburbs 
governor,  determined  to  fet  thefe  fuburbs  on  fire,  ^^^"^^^^"^ 
which  was  a£fually  done  November  lOth,  with  an  in-  '  "  , 
credible  lots  to  the  inhabitants,  as  In  the  fuburbs  were 
carried  on  moil  of  thofe  valuable  manufaftures  which 
render  the  city  of  Drefden  remarkable.  This  difap- 
pointed  the  deligns  ©f  M.  Daun  ;  but,  though  the  ac- 
tion was  agreeable  to  the  laws  of  war,  and  had  been 
executed  with  all  the  caution  and  humanity  of  which- 
fuch  an  aftlon  was  capable,  yet  the  Auftrlans  exclaim- 
ed  againft  it  aa.  a  piece  of  the  moli  unprovoked  and 
wanton  cruelty  recorded  in  hiilory^ 
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After  the  king  of  Piuflia  had  approaclied  Drefden,- 
all  the  Auftrian  armies  retired  mto  Bohemia,  where 
they  "took  up  their  winter-c|uarters,  as  the  king  of 
Pruffia  did  in  Saxony.  1'his  unhappy  country  he  faid 
he  would  now  confider  as  his  own  by  right  of  conqueft. 
But  inftead  of  treating  the  conquered  people  as  his 
iawFiil  fubjefts,  he  opprefled  them  in  all  poffible  ways, 
by  levying  the  moli  fevere  and  exorbitant  contribu- 
tions, furrounding  the  exchange  with  foldiers,  and  con- 
fining the  merchants  in  narrow  lodgings  on  Itraw-beds, 
till  they  drew  upon  their  correfpondents  for  fuch  fums 
as  he  wanted. 

,  In  1759,  as  early  as  the  23d  of  February,  the  Pruf- 
fians  comm'inced  their  military  operations.  General 
Wobetibw  marched  with  a  body  of  troops  into  Poland, 
\vhe)-e  he  deftroyed  feveral  very  large  magazines  be- 
lonoing  to  the  Ruffians,  and  returned  into  Silefia 
without  any  lofs  on  the  1 8th  of  April.  In  the  mean 
time,  by  fome  movements  of  the  king  of  Pruffia  him- 
felf,  the  greateft  part  of  th'e  Auftrian  troops  had  been 
drawn  towards  the  frontiers  of  Silefia.  Prince  Henry 
immediately  took  advantage  of  this  opening,  and  on 
the  J5th  of  April  entered  Bohemia  with  his  army  di- 
vided into  two  columns.  One,  commanded  by  him- 
felf,  marched  towards  Peterfwade  ;  the  other,  under 
general  Hulfen,  palTed  by  the  towns  of  Paffierg  and 
Coramottau.  O^hat  commanded  by  Prince  Henry 
himfelf  penetrated  as  far  as  Lobofchutz  and  Leitme- 
ritz  ;  the  enemy  flying  everywhere  before  them,  and 
burning  or  abandoning  the  vail  magazines  which  they 
had  amafied  in  theie  parts.  The  body  under  general 
Hulfen  had  a  more  aftive  employment.  A  ftrong  pafs 
at  Pafeerg  was  defended  by  a  coniiderable  body  of 
Auttrians.  General  Hulfen,  having  condufted  his  ca- 
valry by  another  way  in  fuch  a  manner  as  to  fall  di- 
re£lly  on  their  rear,  attacked  them  in  front  with  his  in- 
fantiy,  drove  them  out  of  their  intrenchments,  and  to- 
tally defeated  them  with  the  lofs  of  a  great  number  kill- 
ed, and  2000  taken  prifoners,  while  that  of  the  Pruf- 
lians  did  not  exceed  in -killed  and  wounded.  After 
this  exploit  they  returned  into  Saxony,  with  hoftages 
for  the  contributions  which  they  had  largely  exadled 
during  the  courfe  of  their  expedition. 

Some  other  fucceffes  obtained  by  Prince  Henry, 
cleared  the  country  of  Franconia  of  his  enemies  ;  but 
HOW  the  approach  of  the  Ruffians  feemed  once  more  to 
bring  the  affairs  of  the  king  of  Pruffia  to  a  crifis.  Not- 
withilanding  the  deftruftion  of  their  magazines,  they 
had  continued  to  advance  into  Silefia,  where  they  were 
oppofed  by  Count  Dohna  ;  but  as  the  troops  he  had 
with  him  were  very  far  inferior  to  his  enemies,  he 
found  it  impoffible  to  do  more,  at  leail  with  any  ap- 
pearance of  fuccefj,  than  to  obferve  their  motions  and 
harafs  them  on  their  march.  But  this  was  fo  difplea- 
ling  to  the  king,  that  he  difgraced  this  general,  and 
appointed  Wedel  to  fucceed  him,  with  orders  to  at- 
tack the  Ruffians  at  all  events.  To  enable  him,  how- 
ever, in  fome  meafure  to  comply  with  this  defperate 
order,  he  lent  him  fome  reinforcements,  which  brought 
his  army  up  to  near  30,00  ..  With  thefe,  on  the  23d 
of  July  1759,  General  Wedel  attacked  71,000  Ruf- 
fians polled  in  the  moft  advantageous  manner  at  Zuli- 
chau,  and  defended  by  a  numerous  artillery.  Though 
the  Pniffians  marched  on  to  certain  deftrutlion  and  dif- 
grace,  they  riUaiued  the  attack  for  a  long  time  wit^ 
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unparalleled  rcfolutlon*  At  laft,  however,  they  gave  Prnflla, 
way,  and  were  obliged  to  retire  with  the  lofs  of  4700  -— -v— — 
killed  or  taken  prifoners,  and  3000  wounded.  to 

The  confequences  of  this  victory  were,  that  the  Ruf-  pie  Ruf- 
fians penetrated  into  the  king's  territories,  and  took  ^^"Jj:'^j''^an4 
poffi;ffion  of  the  towns  of  Croflen  and  Frankfort  on  the  rrlnlcfcTt 
Oder,  which  made  it  abfolutely  necelfary  for  the  king  or.  the  Q- 
to  come  in  perfon  to  oppoie  them.    Accordingly,  oa  ^cr. 
the  4th  of  Augutt,  he  joined  Wedel. with  a.coufideiabltj 
body  of  forces,  having  left  the  greatelt  part  ot  his  army, 
in  Saxony  under  Prince 'Henry.    But  as  MarfhalDaun 
had  fent  a  body  of  12,000  horfe  and  8000  foot  under 
General  Laudohn  to  the  affiftauce  of  the  Ruffians,  the 
king  ftill  found  himfelf  unable  to  right  them  ;  as,  with 
this  and  fome  other  reintorcements,  their  army  now. 
amounted  to  upwards  of  90,00c.    He  therefore  re- 
Called  General  Finck,  whom  he  had  lent  into  Saxony, 
with  9000  men  ;  but,  with  all  his  reinforcements,  it 
was  found  impoffible  to  augment  his  army  to  50,000: 
complete.    His  fituation,  however,  was  now  fo  critical, 
that  a  battle  was  unavoidable  ;  aud  therefore,  on  the 
izthof  Auguft,  with  this  inferiority  of  number,  the 
king  attacked  his  enemies  ftrongly  intrenched,  and  de- 
fended by  a  prodigious  number  ot  cannon.     In  this  ac- 
tion, his  principal  effort  was  againft  the  left  wing  of  the 
Ruffiian  army.    He  began  the  attack,  according  to  cu- 
ftom,  with  a  heavy  cannonade  ;  which  having  produced 
the  defired  effed,  he  attacked  that  wing  with  feveral  s* 
battalions  dilpofed  in  columns.    The  Ruffian  intrench- 
ments  were  forced  with  great  flaughter,  and  72  pieces  ^^"^^^^j^^" 
of  cannon  were  taken.    But  ftill  there  was  a  defile  to  t)^j,  i^yf. 
be  paffed,  and  feveral  redoubts  which  covered  the  village  fians  at 
of  Cunnerfdorf  to  bemaftered.    Thefe  were  attacked  •""'^''s- 
with  the  fame  refolution,  and  taken  one  after  another. 
The  enemy  made  another  ftand  at  the  village,  and  en- 
deavoured to  preferve  their  ground  there  by  pufhing 
forward  feveral  battahons  of  horfe  and.  foot  :  but  this 
(dio  proved  unfuccefsful  ;  they  were  driven  from  poft 
to  poft  quite  to  the  laft  redoubts.    For  upwards  of  lix 
hours  the  PruftidHs  were  iuccefsful,  and  everywlierc 
broke  the  enemy  with  prodigious  flaughter ;  drove 
them  from  almoft  all  the  ground  they  had  occupied  be- 
fore the  battle,  took  more  than  half  their  artillery,  and 
fcarce  any  thing  feemed  wanting  to  make  the  victory 
complete.    In  thefe  circumftances,  the  king  wrote  the 
foUowing  biUet  to  the  queen  :   "  Madam,  we  have 
beat  the  Ruffians  from  their  intrenchments.     In  two 
hgurs  expeft  to  hear  of  a  glorious  vidlory."  Of  this  vic- 
tory, however,  he  deprived  himfelf,  by  an  exceffivc. 
eagernefs  for  conqueft.    The  enemy,  defeated  almoft 
in  every  quarter,  found  their  left  wing,  {battered  as  it 
was,  to  be  more  entire  than  any  other  part  of  their 
army.    Count  Soltikoff,  the  Ruffian  general,  therefore 
aflembled  the  remains  of  his  right  wing,  and,  gathering 
as  many  as  he  could  from  his  centre,  reinforced  the  left, 
and  made  a  ftand  at  a  redoubt  which  had  been  erected' 
on  an  advantageous  eminence  in  a  place  called  ^/6^  jews 
burying-ground.    AU  the  king's  generals  are  faid  to 
have  been  of  opinion,  that  he  ought  to  allow  the  Ruf- 
fians the  peaceable  poffeffion  of  this  poft.    Their  army 
had  already  fuffered  fo  much,  that  it  would  have  been- 
impoffible  for  -them  to  have  attempted  any  enterprife 
of  conlequence  after  the  battle  ;  but  their  artillery  was 
ftill  numerous,  the  poft  very  ftrong,  and  the  Pruffian 
troops  greatly  fatigued,    I'hele  reafons  for  a  few  mo-  ' 
4  K  2  meats 
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meats  had  fome  weight  with  the  king :  but  the  natu- 
ral impctuofity  of  his  temper  getting  the  better  of 
his  reafon,  he  led  on  his  wearied  troops  again  and 
again ;  till  at  laft,  when  their  ftrength  was  in  a  man- 
ner totally  exhaufted,  they  were  attacked  and  utterly 
routed  by  the  Auftrian  and  Ruffian  cavalrj^,  the  former 
of  which  had  hitherto  remained  quite  inactive,  and  were 
tiierefore  quite  frefli,  and  irrefiftible  by  the  enfeebled 
Pruffians.  The  night,  and  the  prudent  ufe  of  fome 
eminences,  prevented  the  total  deftruftion  of  the  ar- 
my ;  however,  their  lofs  amounted  to  20,coo  men 
killed  and  woimded.  The  king,  when  he  found  the 
viAory  totally  loft,  fent  another  billet  to  the  queen, 
cxprelfed  in  the  following  manners  "  Remove  from 
Devlin  with  the  royal  family  ;  let  the  archives  be  cai'- 
Kicd  to  Potfdam  ;  the  town  may  make  conditions  with 
the  enemy." 

Immediately  after  this  defeat,  the  king  fet  himfelf 
about  repairing  his  lofles  with  the  utmoft  diligence.  In  a 
few  days  every  thing  was  again  piit  in  order  in  his  camp. 
He  replaced  his  artillery  from  Berlin  ;  recalled  Gene- 
ral IClieft  with  5000  men  from  Pomerania  ;  detached 
6000  from  his  own  army  to  the  defence  of  Saxony  ; 
and  with  the  remainder  put  himfelf  between  the  Ruf- 
fians and  Great  Glogau,  covering  that  city  which  had 
been  the  chief  objeft  of  their  defigns  ;  and  in  fhort,  not- 
vrithftanding  tiieir  \'iftory,  obliged  them  to  return  to  Po- 
land without  accomplifhing  any  thing  befides  the  car- 
nage at  Cunnerfdorff. 

The  misfortunes  of  the  Pruffian  monarch,  however, 
were  not  at  an  end.  Prince  Heniy  indeed,  by  a  moll 
extraordinary  and  well-condufted  march,  entered  Sax- 
ony, which  was  now  totally  over-run  by  the  armies  of 
the  enemy.  At  the  fame  time,  ftrong  detachments  ha- 
ving been  feat  into  that  country  imder  generals  Finck 
and  Wunfch,  the  whole  was  in  a  Ihort  time  recovered 
except  Drefden.  Towards  this  place  Marfhal  Daun 
retired,  and  in  all  probability  would  foon  have  been 
obliged  to  leave  Saxony  entirely.  But  the  king's  im- 
patience could  not  be  fatisfied  without  cutting  off  his 
retreat,  and  forcing  him  to  a  battle  ;  for  which  purpofe 
he  fent  General  Finck  with  upwards  of  12,000  men 
according  to  the  Pruffian  account,  but  2r,ooo  accord- 
ing to  the  Auftrians,  to  feize  fomepalTes  through  which 
M.  Daun  could  only  take  his  route  towards  Bohemia. 
This  commiffion  was  executed  with  great  exaftnefs  ; 
but  the  Pruffian  general,  having  probably  advanced  too 
far  into  thefe  defiles,  and  neglefted  to  preferve  a  com- 
munication with  the  main  army,  gave  his  enemy  an  op- 
portunity of  furrounding  him,  and  at  laft  forcing  him 
and  his  whole  army  to  furrender  prifoners  of  war.  This 
difafter  was  foon  after  followed  by  another.  General 
Durceke  was  pofted  at  the  right  of  the  Elbe,  oppofite 
to  Meifen  ;  but  on  the  approach  of  a  large  body  ot  Au- 
ftrians, they  prepared  to  retreat  over  the  river  into  a 
place  where  they  hoped  to  be  more  fecure.  But  having 
been  obliged  by  an  hard  froft  to  withdraw  their  bridge 
of  boats,  a.thaw  fuperveoed,  when  they  attempted  to 
lay  a  bridge  of  pontoons,  fo  that  they  were  again  obli- 
ged to  have  recourfe  to  their  boats.  In  this  fituation, 
their  rear-guard  was  attacked  with  great  fury  by  the 
Auftrians,  and  all  the  foldiers  who  compofed  it  killed  or 
taken.  The  lofs  of  the  Pruffians  on  this  occafion  was 
computed  at  3000  men. 

The  year  1 760  ftiowed  the  Pruffian  monarch  in  a  more 
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dangerous  fituation  than  he  had  ever  yet  experienced.  Pr-if!!;;, 
Indeed  his  affairs  now  feemed  to  be  altogether  defperate.  — v- 
His  loffes  were  not  to  be  meafured  by  the  number  of  Qcfytrat^ 
the  killed  or  prifoners,  but  by  armies  deflroyed  or  ta-fituatiom 
ken.    Forty  generals  had  died  or  been  killed  In  his  the  king 
fervlce  fince  the  beginning  of  Oftober  1756,  exclufive 
of  thofe  who  were  wounded  or  taken  prifoners.  This 
of  itfelf  would  have  been  an  irreparable  lofs,  had  not 
the  very  wars  which  deftroyed  thefe  furnifhed  others 
equally  capable  of  filling  their  places.    But  another  de- 
ficiency, which  could  riot  be  remedied,  ftill  remained. — 
The  king  had,  by  his  indefatigable  induftry  and  exer- 
tions, fupplied  all  the  deficiencies  of  men  in  his  armies, 
but  they  were  not  the  fame  men  as  before.  The 
hardy  veterans,  with  whom  he  had  originally  taken 
the  field,  were  now  no  more,  and  their  places  were 
fupplied  by  others  who  had  neither  the  fame  experience 
nor  difcipline  ;  fo  that  now  he  was  obliged  to  fupply 
this  deficiency  by  his  own  genius  and  heroifm. 

But  whatever  abilities  the  Pruffian  monarch  might 
poffefs,  and  though  he  undoubtedly  exerted  them  to  the 
utmoft,  it  feemed  only  to  be  contending  againft  fate, 
and  his  enemies  gained  ftill  greater  and  greater  advan-  54. 
tages.  General  Laudohn,  with  whom  none  but  ^^^j'^^^^^j' 
king  himfelf  feems  to  have  been  able  to  cope,  by  a  f^- L^udjijui 
ries  of  Artful  movements,  drew  into  a  difadvantageous 
fituation  M.  Fouquet,  one  of  the  Pruffian  generals,, 
with  a  ftrong  body  of  forces.  Perceiving  it  impolfible 
for  them  to  efcape,  Laudohn  then  made  a  violent  at- 
tack on  their  intrenchments  in  the  dead  of  the  night 
of  June  23d.  The  Pruffians  made  a  gallant  defence, 
but  at  laft  were  all  killed  or  taken  prifoners  except 
about  300.  Of  the  Pruffians  were  killed  4000,  and. 
700c  taken  prifoners  ;  58  pieces  of  cannon,  and  a  great 
number  of  colours,  were  alfo  loft.  The  vi<Story,  how- 
ever, was  dear  bought ;  for  the  Auftrians  loft  above 
12,000  men  in  killed  and  wounded  ;  whom,  however,, 
they  could  better  fpare  than  the  Pruffians,  on  account 
of  their  numbers.— This  aftion  was  called  the  buttle  of 
Lancljhut.  5  J 

Baron  Laudohn  failed  not  to  improve  this  vi£lor)'p'^fz  ta- 
to  the  utmoft.    He  inftantly  turned  back  from  Land- ^^^[^^^^ 
ftiut,  and  fell  upon  the  city  of  Glatz  ;  which  he  took, 
in  a  very  fhort  time,  with  the  garrifbn  who  defended 
it,  confining  of  2000  men.    In  this  place  were  found 
1 01  pieces  of  brafs  cannon,  with  immenfe  quantities, 
of  provifions  and  military  ftores.    From  thence  he, 
marched  againft  Breflau,  and  immediately  invefted  it.. 
But,  in  the  mean  time,  the  king  of  Pruffia,  whofe,  mo- 
tions had  been  all  this  time  counterafted  by  M.  Daun. 
in  Saxony,  marched  with  his  ufual  rapidity  towards, 
Silefia.     By  this  means  he  drew  M.  Daun  out  of  Sax- 
ony ;  and  indeed  the  Auftrian  general  ufed  fuch  ex- 
pedition, that  he  gained  two  full  days  on  the  king.. 
This  was  no  fooner  known  to  his  Pruffian  majefty, 
than  he  returned  with  the  fame  expedition  that  he  56 
had  advanced,  and  fat  down  before  Drefden.  Of^^'^^J^'^;;^^ 
this  M.  Daun  foon  received  intelligence,  and  returned. ^jth^m 
alfo.    In  the  mean  time,  however,  the  buildings  of  fuccefs  by 
the  city  were  terribly  ftiattered  by  the  king's  cannon  the  king  1 
UmI  bombs  which  continually  played  on  It.    His  en-^''^'^^^* 
deavours,  however,  proved  ine£Fe£tual  to  reduce  it 
before  the  arrival  of  M.  Daun.     The  fiege  had 
been  begun  on  the  J3th  of  July,  and  on  the  19th 
M.  Daun  appeared  within  ,  a  league  0/ Drefden.  The 
8:  Pruffians 
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Pruffians  then  redoubled  their  efforts.  They  had  that  the  declfive  attack  on  his  camp,  he  quitted  it  with  ^J™;; 
day  received  reinforcements  of  heavy  cannon  and  mor-  the  utmoil  privacy,  aad  took  an  advantageous  poll 
tars,  with  which  tliey  battered  the  place  inceffantly.  on  the  road  through  which  General  Laudohn  was  to 
The  cathedral  church,  New  Square,  feveral  principal  pafs.  The  nature  of  this  poll  wa|^fuch,  that  at  the 
ftreets,  and  feme  palaces,  and  the  noble  manufadory  fame  time  that  it  flopped  the  pro^refs  of  Laudohn  m 
of  porcelain,  were  entirely  deftroyed.    The  fiege  was    front,  Daun  Would  lie  under  great  difficulties  if  he 

"        ^   fhould  attempt  his  rear  ;  at  the  fame  time  that,  for  his 

further  fecurity,  .the  king  ftren<!thened  the  rear  with 
As  foon  as  his  army  was  drawn  up, 


Au. 
ee- 


continued  till  the  2  2d  :  but,  on  the  night  of  the  2ift, 
M.  Daun  had  thrown  16  battalions  into  the  city; 
which  rendered  it  impoffible  for  the  king  to  continue 
longer  before  it  with  any  profpeft  of  fuccefs.  He 
therefore  raifed  the  fiege,  and  retired  without  molefta- 
tion,  though  there  were  three  confiderable  armies  of 
tlie  enemy  in  the  neighbouihood.  Breflau  was  fiercely 
bombarded  by  Laudohn-,  but  the  approach  of  Prince 
Henry  obliged  him  to  defiH  from  his  enterprife  on  the 
5th  of  Auguft. 

But,  in  the  mean  time,  the  fortune  of  the  king  feem- 
ed  likely  to  be  terminated  by  one  fatal  ftroke.  Find- 
ing it  impoffible  for  him  to  cany  on  a  defenfive  war, 
he  marched  towards  Silefia  with  fuch  aftonifhing  ra- 
pidity, that  before  the  middle  of  Auguft  he  had  ad- 
vanced 200  miles,  leaving  Marflial  Daun  with  his  army 
'  far  behind  him.    This  expedition  he  undertook  in 
^^j^  order  to  engage  General  Laudohn  before  he  could 
forces  have  time  to  effeft  a  jundlion  with  Daun  and  Lacy, 
II       another  Auftrian  genera-  ;  which  triple  union  feemed 
to  threaten  him  with  unavoidable  deftruftion  at  once. 
This,  however,  he  found  it  impoffible  to  prevent  :  and 
the  three  armies,  when  joined,  formed  a  moft  tre- 
mendous line  of  encampments,  extending  no  lefs  than 
30  Engllfh  miles  ;  at  the  fame  time  that  every  one  of 
their  pofts  was  ftrong,  and  the  communication  be- 
tween them  eafy.    The  king  was  ftrongly  encamped 
at  Lignitz  ;  and  for  feveral  days  employed  all  his  mi- 
litary fkill  in  attempting  to  induce  one  of  the  bodies 
to  detach  itfelf  from  the  reft,  or  to  attack  them  at 
fbme  difadvantage  ;  but  without  eff"e£l.    At  laft,  the 
Auftrian  generals,  having  maturely  weighed  all  circum- 
ftances,  refolved  to  attack  the   king's  camp  itfelf, 
ftrong  as  it  was  ;  and  Marftial  Daun,  remembering  the 
advantage  he  had  gained  at  Hochkirchen  by  an  at- 
tack in  the  night-time,  refolved  to  follow  the  fame 
plan  now.    The  plan  therefore  was  laid  in  the  follow- 
ing manner.    The  whole  army,  as  foon  as  it  ftiould 
begin  to  grow  dark,  was  to  march  from  their  feveral 
polls  to  fuch  fituations  as  were  marked  out  for  each 
corps  :  they  were  to  ftrike  their  tents,  but  yet  to  keep 
up  the  fires  in  their  camps,  and  to  have  the  drums 
beat  the  tattoo  as  ufual,  by  which  means  they  had 
a  probability  of  furprifing  the  enemy  ;  or  if  not,  they 
judged  it  abfolutely  impoffible  for  him  to  efcape  thom, 


feveral  batteries 

he  divided  it  ;  leaving  his  ri^ht  on  the  ground  where 
it  had  been  formed,  to  obferve  Marfhal  Daun,  and  to 
maintain  that  poft  ;  whilft  with  his  left  he  turned  in  or- 
der to  fall  on  the  corps  under  General  Laudohn.  In 
the  mean  time,  that  commander,  ignorant  of  the  fate 
which  was  awaiting  him,  advanced  with  the  utmoft  ex- 
pedition towards  the  place  which  had  been  affigned  him, 
in  order  to  ftiare  in  the  glory  of  deftroying  the  Pruf- 
fian  monarch  ;  when,  at  three  in  the  morning,  on  the 
1 5th  of  Auguft,  a  thick  fog  which  covered  the  ground, 
fuddeiily  clearing  up,  difcovered,  like  the  opening  of 
a  great  fcene,  the  dreadful  front  of  the  Pruffian  army  58 
regularly  embattled,  and  advantageoufly  pofted.    Lau- ^^^'^^^^'^j^** 
dohn,  though  furprifed,  made  the  beft  difpofitions  that^^^^pj^^^ 
circumftances  would  admit  of,  and  an  obftinate  engage- and  intimi- 
ment  enfued  ;  in  which,  however,  he  was  at  laft  obliged  dates  the 
to  yield  to  the  fuperior  fkill  of  his  adverfaiy,  with  the^^""'^'*- 
lofs  of  1 0,000  killed,  wounded,  and  prifoners,  82  pieces 
'  of  cannon,  and  23  pair  of  colours. 

The  victory,  though  complete,  gave  but  a  partial  re- 
hef  to  the  king  of  Pruffia.  The  moft  eftential  fervice 
it  did  was  the  preventing  of  the  Ruffians  from  joining 
thofe  enemies  which  he  already  had.  Count  Czerni- 
chew  had  been  advancing  with  24,0c o  men,  and  had 
even  paffed  the  Oder ;  but  was  fo  intimidated  by  this 
news,  that  he  inftantly  repaffed  that  river  on  the  lame 
bridges  which  he  had  lately  built,  even  though  M.  Daun 
fent  him  a  ftrong-  body  of  troops  in  order  to  encourage 
him  to  advance.  Soon  after  this  battle,  the  king  join- 
ed his  brother  Prince  Henry  at  New  Marche  ;  and 
marched  againft  Daun,  who  had  begun  to  form  the 
blockade  of  Schweidnitz,  fell  upon  a  corps  under  Ge- 
neral Beck,  made  two  battalions  of  Croats  prifoners, 
and  difperfed  the  reft,  which  obliged  the  enemy  to 
abandon  the  enterprife  they  had  juft  undertaken.  A- 
bout  the  fame  time.  General  Hulfen  gained  a  confide- 
rable  advantage  over  the  Imperial  army  in  Saxony,  with 
very  trifling  lofs  on  his  part,  by  which  he  effeftually 
prevented  them  from  cutting  off  his  communication 
with  the  city  of  Torgau. 

By  thefe  fucceffes  the  affairs  of  his  Pruffian  majefty 
feemed  to  revive  :  btit  there  was  no  end  of  his  enemies. 


though  he  fhould  be  eyer  fo  much  on  his  guard.    In    The  late  manoeuvres  had  drawn  him  fo  far  intp  Silefia, 


what  manner  the  king  of  Pruffia  became  acquainted 
with  this  plan,  is  not  known.  His  friends  attributed 
it  to  his  own  penetration  and  knowledge  of  the  ftra- 
tagems  of  war ;  the  Auftrians,  to  intelligence  given 
him  by  deferters.   But,  in  whatever  way  he  became  ac^ 


that  his  communication  with  Brandenburg  was  almoft- 
whoUy  cut  off.  The  Ruffian  army,  which  after  it  had  - 
repafled  the  Oder  began  to  move  out  of  Silefia,  fent 
forward  a  powerful  detachment  under  Count  Czerni- 
chew  towards  the  march  of  Brandenburg.    A  body 


quainted  with  this  defign,  it  is  certain  that  he  took   of  15,000  Auftrians,  under  the  generals  Lacy  and- 


Brentano,  and  the  whole  united  body  of  Auftrians  and" 
Imperialifts  which  afted  in  Saxony,  began  their  marclv 
in  concert  with  the  Ruffians,  and  propofed  to  unite  at 
the  gates  of  Berlin.  Thefe  armies  amounted  to 
40,000  men.  To  oppofe  this  formidable  power,  ge- 
neral Hulfen  called  to  his  affiftance  general  Werner, 
Therefore,  in  the  very  evening  calculated  for   who  had  been  fent  with  a  body  of  troops  into  Pome* 

ranlaj . 


the  moft  effeftual  methods  of  preventing  it.  As  the 
Auftrian  plan  was  to  furround  his  camp,  and  this 
could  not  be  done  without  the  divifion  of  their  army 
which  he  had  fo  long  deftred,  he  refolved  to  intercept 
one  of  the  parties  ;  and  if  that  fhould  be  difabled  from 
afting,  he  could  then  more  eafily  deal  with  the  other 
two.     —      -       -  - 
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Taniaj  but,  after  being-  joined  by  bim,  tbeir  united  forces 
were  fuujid  not  to  exceed  15,000  or  i6,®oo  men.  To 
attempt  a  defence  of  tb«  capital  with  this  force  woidd 
have  been  little  fliort  of  madnefs  :  and  therefore  thefe 
commanders  were  obliged  to  leave  Berlin  to  its  fate  ; 
which  indeed,  confidering  the  barbarity  of  the  RufQaiis 
and  the  animofity  of  the  Auftrians,  feemed  to  be  a 
dreadful  one.  However,  by  the  powerful  mediation 
of  feveral  foreign  minillers,  the  town  obtained  terms 
which  were  not  altogether  intolerable  ;  but  the  maga- 
zines, arfenals,  and  founderies  were  dcftroyed,  and  an 
immenfe  quantity  of  military  ilores  feized,  with  a  num- 
ber ot  cannon  and  other  arms.  The  city  was  firll  obli- 
ged to  pay  800,000  guilders,  after  which  a  contribution 
of  1,900,000  crowns  was  laid  on:  yet,  notwithllanding 
this,  many  violences  were  committed,  and  the  king's 
palace  was  plundered  and  the  furniture  abufed  in  a 
Icandalous  manner. 

The  combined  armies  flaid  in  Berlin  only  four  days  ; 
dreading  the  feverc  vengeance  of  the  king  of  Pi-ulFia, 
who  they  heard  was  advancing  towards  that  place  with 
great  expedition.    But  fo  great  were  the  embanals- 
rnibarrjiff.  ments  which  now  attended  that  monarch,  that  it  feem- 
meni  of  abfolutely  beyond  human  power  to  retrieve  his  af- 

fairs. The  Imperialiits,  on  their  return  from  Berlin, 
haviiig.no  army  to  oppofe  them,  made  themfelves  ma- 
ilers of  Leipfic,  Torgau,  MeilTen,  and  Wirtemberg  ; 
in  which  laft  city  they  found  the  grand  magazine  of 
the  Pruffians  immenfely  flored  with  provifions,  ammu- 
nition, &c.  M.  Stainville  alfo,  with  a  detachment  from 
Broglio  the  French  general's  army,  laid  the  city  and 
duchy  of  Halberftadt  under  contribution.  In  Eaftern 
Pomerania,  the  Ruffians  had  befieged  Colberg  by  fea 
and  land.  In  the  Weftem  Pomerania,  the  Swedes  ad- 
vanced with  great  celerity,  hoping  to  (hare  in  the  plun- 
<ler  of  Berlin.  In  Silelia,  the  king  no  fooner  began 
bis  march  to  the  rw)rthward,  than  Laudohn  advanced, 
and  laid  fiege  to  the  important  fortrefs  of  Cofel ;  and, 
to  complete  this  diftrefs  and  embarralfment,  the  king 
himfelf  was  attended  at  every  Itep  by  Count  Daun  with 
a  fuperior  army  well  prepared  to  take  every  advantage. 

In  this  defperate  iituation  the  king,  being  joined  by 
his  generals  Hulfen  and  prince  Eugene  of  Wittemberg 
with  the  corps  under  their  command,  advanced  up  the 
Elbe,  while  M.  Daun  fell  back  to  cover  Leiplic  and 
Torgau;  but  the  latter,  finding  that  the  Pruffians  direc- 
ted their  march  towards  the  Elbe,  encamped  within 
reach  of  Torgau ;  one  part  of  his  army  extending  co 
the  Elbe,  by  which  he  was  covered  on  that  fide,  whilft 
on  the  other  he  was  covered  by  hills  and  woods,  fo 
that  it  was  impoffible  to  choofe  a  more  advantageous 
fituation.  The  Pruffian  army  did  not  amount  to  50,000 
men,  whilil  that  of  the  Aultrians  exceeded  86,000:  yet 
fuch  were  the  unfortunate  circumftances  of  the  king, 
that  he  was  obliged  to  fight  under  all  thefe  difadvanta- 
ges  ;  and  thei-efore  he  caufed  his  army  to  be  informed, 
that  he  was  now  to  lead  them  to  a  moil  defperate  at- 
tempt, that  his  affairs  required  it,  and  that  he  was  de- 
termined to  conquer  or  die.  His  foldiers  unanimoully 
declared  that  they  would  die  with  him. 

The  3d  of  November  1760  was  the  day  on  which 
this  important  affair  was  decided.  The  king  divided 
his  forces  into  three  columns.  General  Hulfen  was  to 
take  poft  with  one  in  a  wood  that  lay  on  the  left  of 
the  Auilrian  army,  and  had  orders  not  to  move  until  lie 
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found  the  vcfl  of  the  PrulHans  engaged.  Goncral  Ziothon 
vv^as  to  charge  on  the  right ;  and  tlie  great  attack  iij 
front  was  to  be  conduced  by  the  king  in  perfon.  His 
forces  were  diipoied  in  inch  a  manner,  that  either  his 
right  or  left  mull  take  the  en^my  in  rear  and  cloft-  them 
in,  fo  as  to  difable  them  from  undertaking  any  thing 
againlt  the  part  where  he  intended  to  effeft  his  principal 
attack.    On  the  other  hand,  M.  Daun  perceiving  tlic 
king,  to  be  ferious  in  his  defign  of  figliting,  to  prevent 
confuiion,  fent  all  his  baggage  over  the  Elbe,  acrofs 
which  he  threw  three  bridges  in  cafe  a  retreat  fhould 
be  neceffary.    At  the  fame  time  he  caufed   Torgau  to 
be  evacuated ;  and  then,  extending  his  firft  line  to  a 
village  called  Zinne  on  the  left,  he  ftretched  it  to  ano- 
ther called  CroJ-witz  on  the  right ;  fupporting  tlie  right 
ot  his  fecond  Hne  upon  the  Elbe.    In  this- difpofitioa 
he  was  found,  wlien,  abont  two  o'clock  in  the  afternoon, 
the  king  began  his  attack.    Pie  was  received  by  the 
fire  of  200  pieces  of  cannon,  which  were  difpofed  along 
the  Auilrian  front.     The  Pruffians  were  thrice  led  011 
to  the  attack;  but  were  evciytime  rcpulfed  and  broken 
With  terrible  llaughter.    The  king  at  length  command- 
ed a  frefli  body  of  cavalry  to  advance,  which  at  firil 
compelled  the  Auftrians  to  retire  ;  but  new  reinforce- 
ments continually  coining  in,  this;  cavalry  was  in  its 
turn  obliged  to  fall  back'i'  and  the  Pruffians  maintained 
themfelves  with  extreme  difficulty,  until  General  Zic-. 
then,  with  the  right  wing,  attacked  the  enemy  in  the 
rear,  repulfed  them,  and  poffeffed  himfelf  of  fome  emi- 
nences which  commanded  the  whole  Auftrian  army. 
Encouraged  by  this  fuccefs,  the  Pruffian  infantry  once 
more  advanced,  maftered  feveral  of  the  enemy's  intrench- 
ments,  and  made  way  for  a  new  attack  of  their  cavalry, 
which  broke  in  with  irrefiftible  fury  on  the  Auftrians, 
and  threw  feveral  bodies  of  them  into  irreparable  difor- 
der.    It  was  now  about  9  o'clock,  and  of  confequencc 
both  armies  were  involved  in  thick  darknefs ;  yet  the 
fire  continued  without  intermiffion,  and  the  battalions 
with  a  blind  rage  difcharged  at  one  another  without 
diftinguilhing  friend  from  foe.     M.  Daun  received  a 
dangerous  \vound  in  the  thigh,  and  was  carried  from 
the  field,  which  probably  hailened  the  defeat  of  his 
troops.  The  command  then  devolved  on  Count  O'Don- 
nell ;  who,  finding  the  greateft  part  of  his  troops  in  dif- 
order,  the  night  advanced,  and  the  enemy  poffeffed  of 
fome  eminences  which  commanded  his  camp,  and  froni 
which  it  was  in  vain  to  think  of  driving  them,  ordered 
a  retreat,  which  was  conduced  with  wonderful  order 
and  exaduefs ;  none  were  loft  in  paffmg  the  .bridges, 
and  by  far  the  greater  part  of  their  artillery  was  prefcr- 
ved.    The  lofs  of  the  Pruffians  was  eftimated  at  10,000 
killed  and  wounded,  and  3000  taken  prifoners.  That 
of  the  Auftrians  in  killed  and  wounded  is  not  known  ; 
but  8000  were  taken  prifoners,  with  216  officers,  among 
whom  were  four  generals. 

The  confequence  of  the  viftory  of  Torgau  was,  that  Ai 
the  king  recovered  all  Saxony  except  Drefden  ;  and  In"' 7 
the  mean  time  General  Werner  having  marched  into.'^/''^ ''^ 
Pomerdula,"  the  Ruffians  raifed  tlie  fiege  of  Colberg, 
and  retired  into  Poland,  without  having  effetled  any 
thing  further  than  walling  the  open  country.  Werner 
then  flew  to  the  affiftance  of  Weilern  Pomerania,  where 
he  defeated  a  body  of  Swedes,  and  at  laft  drove  them 
totally  out  of  the  countiy.  General  Laudohn  too  ab- 
ruptly raifed  the  blockade  of  Cofel ;  and  fifterwards,- 
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abandoning  LandHiut,  he  retired  into  the  Auftriaa  Si- 
lefia,  leaving  the  PritfTian  part  entirely  in  quiet,  M. 
Daun  placed  one  part  of  his  army  in  Drefden,  and  the 
other  in  fome  ftrong  pofts  which  lie  to  the  fouth  and 
weft  of  it,  by  which  he  comi\janded  the  Elbe,  and  pre- 
ferved  his  communication  with  Bohenna.  The  army  of 
the  empire  retired  into  Franconia,  and  placed  its  head- 
quarters at  Bamberg. 

Though  thefe  fuccefTes  had,  to  appearance,  retrieved 
the  king's  affairs  in  fome  meafure,  yet  his  ilrength 
feemed  now  to  be  wholly  exhaufted  ;  and  in  the  cam- 
paign of  1 76 1,  he  made  no  fnch  vigorous  efforts  as  he 
had  formerly  done.  The  Ruffians,  dividing  themfelves 
into  two  bodies,  invaded  Silefia  and  Pomerania.  In 
the  former  country  they  laid  fiege  to  Breflau,  and  in 
the  latter  to  Colberg.  Tottleben  alfo,  who  had  com- 
jnanded  the  Ruffian  armies,  was  now  removed  on  a  fu- 
fpicion  that  he  had  correfponded  with  the  king  of  Pruf- 
fia,  and  general  Romanzow  put  in  liis  place  ;  by  which 
It  was  expefted  that  the  Ruffian  operations  would  be 
more  briflc  this  year  than  formerly. 

'J'he  king  continued  ftrongly  encamped  near  Schweid- 
nitz ;  where  he  was  fo  clofely  watched  by  generals  Daun 
and  Laudohn,  that  he  could  attempt  nothing.  _  How- 
ever, he  defeated  the  defigns  of  the  Ruffians  a  j,amft  Bre- 
flau, by  fending  general  Platen  to  deftroy  their  maga- 
;  which  he  accomplifhed  with  great  fucccfs,  at  the 
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for  their  own  intercfl ;  but  they  reccommended  to  his 
attention  fidelity  to  treaties,  which  conftitutes  a  no  lefs 
valuable  part  of  the  royal  charader,  than  humanity  and 
dil^ntereftednefs.    This  anfwer  made  no  impreffion  on 
the  czar;  a  fufpenfion  of  hoftilities  took  place  on  the 
1 6th  of  March,  which  was  followed  by  a  treay  of  ^l^''"  f^^^^  ^J^f^ 
ance  on  the  5th  of  May.    In  this  treaty  the  czar  ftipu- * 
lated  nothing  in  favour  of  his  former  confederates  ;  on  den,  and 
the  contrary',  he  agreed  to  join  his  troops  to  thofe  of  i'ruflia. 
the  king  of  Pruffia,  in  order  to  aft  againft  them.  Swe- 
den, which  had  for  a  long  time  acted  under  the  direc- 
tion of  Ruffian  counfels,  now  followed  the  example  af 
her  miftrefs,  and  concluded  a  peace  with  Pruffia  on  the 
2 2d  of  May.  66 

It  is  not  io  be  fuppofed  that  the  king  of  Pruffia  ^^^"j^^'j, 
would  remain  long  inaftive  after  fuch  an  unexpefted  °£ 
turn  in  his  favour.  His  arms  were  now  everywhere 
attended  with  fuccefs.  Prince  Henry  drove  the  Impe- 
rialifts  from  fom^  important  pofts  in  Saxony,  by  which 
he  fecured  all  that  part  which  the  Pruffians  poffiiffi:d ; 
and  though  the  iVuftrians  frequently  attempted  to  re- 
cover thefe  pofts,  they  were  conftaiitly  repulfed  with 
great  daughter.  The  king  was  not  joined  by  his  new 
allies  till  the  latter  end  of  June  ;  after  which  he  drove. 
M.  Daun  before  him  to  the  extremity  of  Silefia,  leaving 
the  town  of  Schweidnltz  entirely  uncovered,  and  which, 
the  king  immediately  prepared  to  invert.  In  the  mean 
time  different  detachments  of  Pruffians,  fome  on  the 
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fame  time  cutting  off  a  body  of  4000  of  their  troops.  .   f  cm  r  .a 

But  this  only  brought  the  more  fure  deltruaion  upon  fide  of  Saxony,  and  others  on  that.ot  Silefia,  penetrated 
Colber^r  •  to  which  place  that  body  of  Rdfians  imme-  deep  into  Bohemia,  laid  many  parts  of  the  country  un- 
diately  marched,  criieUy -wafting  the  countiy  as  they  der  contribution,  and  fpread  an  umverfal  alarm.  Aeon, 
went  alon?  The  king  of  Pruffia  could  do  nothing  but  fiderable  body  of  Ruflian  irregulars  alfo  made  an  irrup- 
fend  detachments  of  fmaU  parties,  which,  though  they  tion  into  Bohemia,  where  they  praaifed  on  the  Auftri- 
could  not  oppofe  their  enemies  in  the  field,  yet  he  ho-  ans  the  fame  cruelties  which  they  had  long  been  accuf- 
ped,  by  cutting  off  the  convoys  of  the  enemy,  might    tomed  to  praftife  on  the  Pruftians.  ,    ,  ^    .     _  . 

diftrefs  them  to  fuch  a  degree  as  to  oblige  them  to        But  while  the  king  was  thus  making  the  beft  ufe  of  A  new^re. 

- '  ■  his  time,  he  was  all  at  once  threatened  with  a  iatal  re-  y^^gja^ 
verfe  of  fortune  by  a  new  revolution  in  Ruffia.  The 
emperor  was  depofed,  and  hk  depofitlon  was  foon  after 
followed  by  his  death.  The  emprefs,  who  focceeded 
him,  fufpefted  that  her  huft)and  had  been  mifled  by  the 
counfels  of  his  Pruffian  majefty,  againft  whom,  there- 
fore, fhe  entertained  a  mortal  enmity.  She  could  not, 
however,  in  the  very  beginning  of  her  reign,  undertake 
again  a  war  of  fo  much  Importance  as  that  which  had 
been  juft  concluded.  She  therefore  declared  her  inten- 
tion of  obferving  the  peace  concluded  by  the  late  em- 
peror;  but,  at  the  fame  time,  of  recalling  her  armies 
from  Silefia,  Prwffia,  and  Pomerania  ;  which  indeed  the 
unfettled  ftate  of  the  kingdom  now  made  in  fome  degree 
neceffary.  At  the  fame  time  a  difcovery  was  made 
with  regard  to  the  king  of  Pruffia  himfelf,  which  turn- 
ed the  icale  greatly  in  his  favour.  I'he  Ruffian  fenate, 
flaming  with  refentment  againft  this  monarch,  and 


abandon  the  fiege,  or  at  leaft  protraft  It  till  the  feverity 
of  the  winter  ffiould  render  it  impoffible  for  them  to 
carry  on  their  operations.  Thus  he  weakened  his  own 
army  fo  much,  that  it  was  found  requlfite  to  draw  4000 
^J^''^''^' men  out  of  Schweidnltz  in  order  to  reinforce  it;  and 
no  fooner  was  this  done,  than  general  Lawdohn  fudden- 
Iv  attacked  and  took  that  fortrefs  by  a  coup  de  main. 
Colberg  made  a  brave  defence  ;  bnt  the  troops  fcnt  to 
its  relief  baing  totally  unable  to  cope  with  the  Ruffian 
army  confifting  of  50,000  men,  it  was  obliged  to  fur- 
render  on  the  3d  of  December ;  and  thus  the  fate  of 
the  Pruliian  monarch  feemed  to  be  decided,  and  almoft 
every  part  of  his  dominions  lay  open  to  the  Invaders. 

In  the  midft  of  thefe  gloomy  appearances  the  em- 
prefs of  Ruffia,  the  king's  moft  inveterate  and  inflex- 
ible enemy,  died  on  the  2d  of  January  1 762.  Her  fuc- 
ceffor,  Peter  III.  inftead  of  being  the  king's  enemy, 
was  his  moft  fanguine  friend.    As  early  as  the  23d  of 


February,  In  a  memorial  delivered  to  the  minlfters  of  againft  their  late  unfoitunate  fovereign  ;  and  the  em- 

the  allied  courts,  he  declared,  that.  "  in  order  to  the  prefs,  full  of  fufpicion  that  the  conduft  of  the  latter 

eftabUHiment  of  peace,  he  was  ready  to  facrlfice  all  the  might  have  been  mfluenced  by  the  councds  of  the  for- 

conqukls  made  in  this  war  by  the  arms  of  Ruffia,  in  mer,  fearched  eagerly  amongft  the  papers  of  the  late 

hopes  that  the  allied  courts  will  on  their  parts  equally  emperor  for  an  elucidation  or  proofs  of  this  point, 

prefer  the  reftoration  of  peace  and  tranquillity,  to  the  They  found  indeed  many  letters  from  the  Pruffian  mo- 

advantagcs  which  they  might  expeft  from  the  contlnu-  narch ;  but  in  a  ftrain  abfolutely  different  from  what 


advantages  ,      ^  . 

ance  of  the  war,  but  which  they  cannot  obtain  but  by 
a  continuance  of  the  effufion  of  human  blood." — This 
:i/.ldrefs  was  not  fo  well  reliftied  by  the  allies  :  however, 
tiiey  were  very  willing  to  make  peace,  provided  it  was 

7 


they  had  expefted.  The  king  had,  as  far  as  prudence 
would  permit,  kept  a  refcrve  and  diftanec  with  regard* 
to  the  too  rafli  advances  of  this  unhappy  ally  ;  and,  in 
particular,  counfeiled  him  to  undertake  nothing  againl^. 
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{tie  cmprefs  his  confort.  The  hearing  of  thefe  letters 
read  is  faid  to  have  had  fuch  an  effeft  upon  the  emprefs, 
that  fhe.  burft  into  tears,  and  expreffed  her  gratitude 
towards  the  Pruffian  monarch  in  the  warmeft  terms. 
Still,  however,  the  Ruffian  army  was  ordered  to  feparate 
from  the  Pruffians  ;  but  all  the  important  places  which 
the  former  had  taken  during  the  whole  war  were  faith- 
fully reftored. 

The  king,  finding  that  the  Ruffians  were  no  more  to 
take  an  aftive  part  in  his  favour,  refolved  to  profit  by 
their  appearance  in  his  camp  ;  and  therefore,  the  very 
day  after  the  order  for  their  return  had  arrived,  he  at- 
tacked the  Auftrian  army,  and  drove  their  right  wing 
from  fome  eminences  and  villages  where  they  were  ad- 
vantageoufly  pofted ;  by  which  means  he  entirely  cut 
off  their  communication  with  Schweidnitz,  fo  that  no- 
thing coidd  be  attempted  for  its  relief.    Prince  Henry 
kep.t  them  in  continual  alarms  for  Bohemia ;  and  a 
great  partx>f  their  attention,  and  no  fmall  part  of  their 
forces,  were  engaged  on  that  fide.    MarfhalDaUn,  now 
finding  himfelf  rendered  almoft  incapable  of  underta- 
king any  thing,  detached  general  Laudohn,  with  a 
_  force  very  much  fuperior,  to  attack  the  prince  ©f  Be- 
vern,  and  drive  him  from  the  advantageous  poft  he  oc- 
cupied.   But  the  prince  defended  himfelf  with  fuch  re- 
folution,  that  all  the  efforts  of  Laudohn  could  not  fuc- 
ceed  before  the  king  had  time  to  come  to  his  affiftance. 
The  Auftrians,  being  then  put  between  two  fires,  were 
routed  andpurfued  with  terrible  flaughter;  after  which, 
the  king  met  Avith  ho  more  difturbance  in  his  prepara- 
tions for  the  fiege,  and  the  trenches  were  opened  on 
the  1 8th  of  July.    Marfhal  Daun  made  no  attempts 
to  relieve  the  place;  but  the  garrifon  being  very  ftrong, 
it  held  out  for  near  two  months .  from  the  opening  of 
the  trenches.    It  is  faid  that  the  attack  was  conduced, 
and  the  defence  made,   by  two  engineers  who  had 
written  on  the  fubjeft  of  the  attack  and  defence  of 
fortified  places;  and  they  were  now  pradlically  engaged 
to  prove  the  fuperiority  of  their  fyftems.    At  laft,  how- 
ever, the  garrifon,  to  the  number  of  8000  men,  furren- 
dered  prifoners  of  war  ;  and  the  whole  body,  except 
nine,  were  foon  after  drowned  at  the  mouth  of  the  O- 
der,  on  their  paffage  to  their  intended  confinement  at 
Konigfberg. 

^  The  king  of  Pruffia,  now  become  mafter  of  Schweid- 
nitz, turned  his  attention  towards  Saxony,  where  he 
confiderably  reinforced  his  brother's  army,  and  made 
preparations  for  laying  fiege  to  Drefden.  In  this  coun- 
try the  Auftrians  had  lately  met  with  fome  fuccefs,  and 
driven  Prince  Henry  back  as  far  as  Freyberg ;  but  on 
the, 29th  of  Odtober,  they  were  attacked  by  the  Pruf- 
fian army  thus  reinforced,  and  totally  routed.  Great 
numbers  were  fiain,  and  near  6000  taken  prifoners. 
This  viftory  proved  decifive :  and  the  emprefs-queen, 
finding  herfelf  deferted  by  all  her  allies,  was  glad  to 
conclude  a  treaty ;  the  fubftance  of  which  was,  that  a 
mutual  reftitution  and  oblivion  Ihould  take  place,  and 
both  parties  fit  down  at  the  end  of  the  war  in  the  fame 
fituation  in  which  they  began  it.  This  treaty  is  called 
the  peace  of  Hubertjburg. 

The  war  was  no  fooner  concluded  than  the  king  of 
Pruffia  turned  his  attention  to  domeftic  policy,  and  the 
recovery  of  his  dominions  from  thofe  innumerable  ca- 
lamities which  had  befallen  them  during  the  v/ar.  He 
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immediately  dIftribuEed  lands  to  his  difbanded  foldiers,  P  ' 
and  gave  them  the  horfes  of  his  artillery  to  affift  them  v 
in  their  cultivation.  By  his  wife  and  prudent  manage- 
ment, the  Jiorrors  of  war  were  foon  forgot ;  and  the 
country  was  quickly  in  as  flourifhing  a  ft.ate  as  ever. 
Notwithftanding  this  pacific  difpofition,  however,  the 
king  never  fiackened  his  endeavours  for  the  defence  of 
his  country,  by  keeping  a  refpeaable  army  on  foot; 
which  might  be  able  to  aft  on  the  leaft  emergency. 

In  the  year  1778,  a  new  difference  with  the  houfe  of  A  n. . 
Auftria  took  place,  concerning  the  duchy  of  Bavaria,  '^"'""i 
But  though  the  moft  enormous  warlike  preparadons"^^''/''' 
were  made  on  both  fides,  and  immenfe  armies  brought  meT  ' 
into  the  field,   nothing  of  confequence  was  effeded-evei 
What  little  advantage  there  was,  feems  to  have  been 
On  the  Pruffian  fide,  fince  they  made  themfelves  mafters 
of  feveral  towns,  and  kept  the  war  in  the  enemy's  coun- 
try.  However,  the  emperor  afted  with  fo  much  caution, 
and  fliowed  fo  mwch  flciUJn  a  defenfive  war,  that  all  the 
manoeuvres  of  his  Pruffian  majefty  could  gain  no  mate- 
rial advantage ;  as,  on  the  other  hand,  his  adverfaiy  was 
too  wife  to  venture  an  engagement.    A  peace  therefore 
was  very  foon  concluded,  and  fince  that  time  the  hiftory 
of  Pruffia,  during  the  remainder  of  the  great  Frederic'3 
reign,  affords  no  remarkable  event  which  we  have  not 
menrioned  in  the  life  of  that  hero,  and  in  the  article  jt 
Poland.    He  left  his  crown  to  his  nephew,  whofeThegr< 
charafter  was  not  then  much  developed ;  and  it  was  ea- 
fily  {tin  that  a  new  kingdom,  which  had  rifen  fuddenly  ^"'hT'^' 
to  fuch  unexampled  power  and  greatnefs  as  to  excite  phew, 
the  jealoufy  or  apprehenfion  of  all  its  neighbours,  would 
require  great  abilities  to  preferve  it  from  difmemberment. 

The  late  king  had  indeed  bequeathed  the  moft  effec- state'* 
tual  fecurities  to  his  fucceffor  for  the  prcfervation  of  nation, 
his  dominions,  that  human  wifdom  could  provide  or  de-^^''^^" 
vife  ;  by  leaving  him  a  full  treafury,  the  fineft  army  in^^'^^ ' 
the  world,  and  a  people  enthufiaftically  attached  to  his 
memory  and  government.  The  new  monarch,  with 
thefe  advantages,  was  not  wanting  to  himfelf.  The 
late  king^s  predileftion  for  the  Franch  language  and 
French  Hterature  were  not  gratefll  to  his  fubjefts. 
The  present  fovereign  began  his  reign  with  declaring- 
in  council,  "  Germans  we  are,  and  Germans  I  mean  we 
ftiall  continue;"  giving  direftions  at  the  fame  time,  that 
their  native  language  ftiould  refume  its  natural  rank  and 
ftation,  from  which  for  near  half  a  century  it  had  been 
degraded  by  the  French.  This  was  a  very  popular 
meafure,  and  it  was  followed  by  another  ftiU  more  fo. 
Obferving  that  he  had  marked  with  great  concern  the 
progrefs  of  impiety  and  profanenefs  on  the  one  hand^ 
and  of  enthufiafm  on  the  other,  he  declared,  that  he 
M-'ould  not  have  his  fubjefts  corrupted  either  by  fanatics 
or  atheifts,  and  ftriftly  prohibited  all  publications  tend- 
ing to  excite  a  contempt  or  indifference  for  religion. 

Such,  on  his  immediate  acceffion  to  the  throne,  was 
the  pacific  conduft  of  the  monarch,  which  endeared 
him  to  his  fubjefts,  and  commanded  the  approbation 
of  all  good  men.    An  opportunity  foon  occurred,  in  ''L 
which  he  was  thought^  to  have  difplayed  fuch  talents  the  Ld 
in  negotiation  and  in  military  arrangements,  as  proclaim- tholder 
ed  him  in  every  refpeft  a  worthy  fucceffor  of  his  uncle.  S^'"^  t 
The  States  of  Holland,  who  had  long  been  jealous  of  hh'' °' 
the  power  of  the  Stadtholder,  and  inclined  to  a  republi-  ° 
can  government  without  any  permanent  chief,  had  gain- 
ed 
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ed  fuch  an  afcendancy  in  the  Hates  general,  that  in 
1786  and  1707  they  in  efFeft  divefted  the  prince  of  O- 
raage  of  all  his  prerogatives  (fee  Unitsd  Provinces). 
They  proceeded  even  to  the  feizure  and  imprifonment 
of  the  princefs,  fitter  to  the  king  of  Pruflia ;  and  de- 
pending upon  fupport  from  France,  treated  with  info- 
lence  every  power  connefted  w^ith  them  in  Europe. 
The  court  of  Berlin  did  not  witnefs  thefe  proceedings 
without  indignation  ;  and  the  king  formed  his  plan  for 
reftoring  the  power  of  the  Stadtholder  with  fuch  fecrecy 
and  prudence,  that  perhaps  nothing  could  furpafs  it  but 
the  bravery  and  military  fkill  of  the  duke  of  Brunfwick, 
by  whom  it  was  carried  into  execution.  In  the  lliort 
fpace  of  one  month,  that  accomplifhed  general  led 
1 8,000  Pruffians  to  Amflerdam,  and  rellored  the  juft 
prerogatives  of  the  prince  of  Orange.  And  here,  we 
believe,  the  friends  of  the  houfe  of  Brandenburg  will 
agree  with  us,  that  our  hiftory  of  Pruffia  fhould  con- 
clude. The  monarch's  fubfequent  conduct  has  not 
been  fuch  as  the  beginning  of  his  reign  gave  reafon  to 
cxpeft.  Something  of  it  will  be  feen  under  the  artlclq 
Poland,  and  more  under  Revolution  and  United 
Provinces  ;  and  it  is  not  a  fubjeft  upon  which  we  de- 
light to  dwell. 

The  air  of  Pruffia  is  wholefome,  and  the  foil  fruitful 
in  grain ;  affording,  beiides,  plenty  of  pitcoal  and 
other  fuel.  The  rivers  and  lakes  are  well  Itored  with 
fi(h  ;  and  amber  is  found  on  its  coafl;  towards  the  Bal- 
tic. The  pi-incipal  rivers  are  the  Viftula,  Bregel,  Me- 
mel,  the  PafTarge,  and  the  Flbe  ;  all  of  which  frequent- 
ly do  damage  by  their  inundations. 

The  inhabitants  of  this  country  were,  by  Dr  Buf- 
ching,  computed  at'  635,998  perfons  capable  of  bear- 
ing arms  ;  and  by  another  German  author,  at  450,000. 
Since  the  year  17 19  it  is  computed  that  about  34,000 
colonifts  have  removed  hither  from  France,  Switzerland, 
and  Germany ;  of  which  number  one  half  were  Saltz- 
burgers.  Thefe  emigrants  have  built  400  fmall  villages, 
II  towns,  50  new  churches,  and  founded  1000  village- 
fchools.  The  manners  of  the  people  differ  but  little 
from  thofe  of  the  Germans.  The  eftablifhed  religions 
arc  thofe  of  Luther  and  Calvin,  but  chiefly  the  former ; 
though  almoft  all  other  feAs  are  tolerated. 

The  late  king  of  Pruflia,  by  the  afliftance  of  an  ex- 
cellent police,  brought  the  commerce  and  manufafturcs 
of  this  country  to  a  very  flourifliing  flate,  which  during 
his  life  were  daily  improving.  The  manufactures  of 
Pruflia  confifl:  in  glafs,  iron-work,  paper,  gunpowder, 
copper,  and  brafs-mills;  manufaftures  of  cloth,  camblet, 
linen,  filk,  gold  and  filver  lace,  ftockings,  and  other  ar- 
ticles. The  inhabitants  export  variety  of  naval  fliores  ; 
amber,  lint-feed  and  hemp-feed,  oat-meal,  fifh,  mead, 
tallow,  and  caviar ;  and  it  is  faid  that  500  fliips  are 
loaded  with  thofe  commodities  every  year,  chiefly  from 
Koningfbcrg. 

His  Pruflian  majefl;y  is  abfolute  through  all  his  do- 
minions ;  but  the  late  king  was  too  wife  to  opprefs  his 
fubjefts,  though  he  availed  himfelf  to  the  full  of  his 
power.  How  the  prefent  fovereign  treats  them  we 
know  not,  as  the  whole  of  his  conduct  for  fome  time 
pafl;  has  related  to  the  Polifli  and  French  revolutions. 
The  government  of  this  kingdom  is  by  a  regency  of 
four  chancellors  of  fl;ate,  viz.  i.  The  great-mafter ;  2. 
The  great  burgrave  ;  3.  The  great-chancellor;  and,  4. 
The  great-marfhal.    There  are  alfo  fome  other  cous- 
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cils,  and  37  bailiwicks.    The  fl:ate  confifts,  i.  Ofcoun-  PrufTia 
fellors  of  ftate  ;  2.  Of  deputies  from  the  nobility  ;  and,   ^  ii 
3.  From  the  commons.    Befidcs  thefe  inftitutlcns,  the  ,  ,  ^'/•'"^■-  ^ 
late  king  erected  a  board  for  commerce  and  naviga- 
tion. 77 

His  Pruflian  majefl;y,  by  means  of  the  happy  fitua-^s'''«="'^cS' 
tion  of  his  cotmtry,  its  inland  navigation,  and  the  ex- 
cellent regulations  of  his  predeceflbr,  derives  an  amazing 
revenue  from  this  country,  which,  about  a  century  and 
a  half  ago,  was  the  feat  of  boors  and  barbarifm.  It  is 
faid,  that  amber  alone  brings  him  in  26,000  dollars  an- 
nually. His  other  revenues  arife  from  his  demefnes,  his 
duties  of  cuftoms  and  tolls,  and  the  fubfidies  yearly 
granted  by  the  fevcral  ftates ;  but  the  exa£t  fum  is  not 
known,  though  we  may  conclude  that  it  is  very  confider- 
able,  from  the  immenfe  charges  of  the  late  war. 

I'he  military  regulat-ions  introduced  by  the  late  kingMilit  i  y 
had  a  wonderfully  qu'ck  operation  in  forming  his  troops  ^^'^"g'^^* 
and  recruiting  his  armies.    Every  regiment  has  a  par- 
ticular diftrift  afiigned  it,  where  the  young  men  proper 
for  bearing  arms  are  regiftered  ;  and  when  occafion  of- 
fers, they  join  their  regiment,  and  being  incorporated 
with  veterans  they  foon  become  well  difciplined  troops. 
The   Pruflian   army,   in  time  of  peace,   confifts  of 
1 75,000  of  the  beft  difciplined  troops  in  th?  world;  ' 
and  during  the  laft  war,  that  force  was  augmented  to 
300,000  men.  y(j 

The  royal  arms  of  Pruflia  are  argent,  an  eagle  dif-R'  yal 
played  fable,  crowned,  or,  for  Pruflia:  azure,  tiie  Im-^'^"^'> 
perial  fceptre,  or,  for  Courland :  argent,  an  eagle  dif- 
played,  gules,  with  femiclrcular  wreaths,  for  the  mar- 
quifate  of  Br-andenburg :  to  thefe  are  added  the  refpcc- 
tive  arms  of  the  feveral  provinces  fubjeft  to  the  Pruf- 
fian crown. 

There  are  two  orders  of  knighthood  ;  the  firft,  that 
of  the  Black  Eagle,  inftituted  by  Frederic  I.  on  the 
4ay  of  his  coronation  at  Koningfberg,  with  this  motto, 
Sutttn  cuique.  The  fovereign  is  always  grand-matter ; 
and  the  number  of  knights,  exclufive  of  the  royal  fami- 
ly, is  limited  to  30.  Next  to  this  is  the  order  of  Me- 
rit, inttituted  by  his  late  majetty ;  the  motto  is.  Pour 
le  merite. 

PRUSSIAN    BLtJEo       Sec   CHEMISTRY-Zn^/^.r,  at 

Colouring  Matter  and  Pruffian  Blue. 

■  PRUSSIC  ACID,  according  to  M.  BerthoUet,  is  ^.C'hemical 
combination  of  azot  of  hydrogene  and  carbon.  It  appears  f^"'"'''^' 
much  Icfs  akin  to  acids  than  to  ammoniac;  it  has,  how-'^^^* 
ever,  too  many  properties  in  common  with  other  acids 
not  to  place  it  in  the  fame  clafs,  the  rather  becaufe  our 
clafiifications  are  alwap  in  a  degree  arbitrary,  and  ou^ht 
to  be  confidered  rather  as  ufeful  methods,  than  as  divi- 
fions  fonned  by  nature.  When  the  Pruflic  acid  is  com- 
bined with  alkali  and  oxyd  of  iron,  it  cannot  be  fepara- 
ted  by  any  other  acid,  unlefs  heat  be  employed,  or  it 
be  expofed  to  light ;  and  neverthelefs,  when  it  is  difen- 
gaged  by  one  of  thefe  means,  it  cannot  feparate  iron, 
even  from  the  weakeft  acid,  unlefs  it  be  by  a  double  af- 
finity. It  appears  that  this  property  is  connefted  with 
the  elaftic  ftate,  which  is  unfavourable  to  thefe  combi- 
nations :  it  muft  have  loft  this  ftate,  in  other  words  its 
fpecific  heat  muft  be  diminiftied,  in  order  that  it  may 
poflefs  its  affinities  with  metallic  oxyds  and  alkalis. 
Nitrous  gas,  oxygenated  muriatic  acid,  and  fulphureous 
acid,  prefent  analogous  phenomena. 

PRYNNE  (William),  an  Englilh  lawyer,  much 
4  L  diftinguiflicd 
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Prynne  dlfllna^uinied  in  the  civil  commotions  under  Charles  I. 
II  was  born  at  Swainfwick  in  Somerfetfliire  in  1 600.  His 
Hijiriomajix,  written  againll  ftage-plays  in  1632,  con- 
^ '  _,  taining  fome  refledtions  that  offended  the  court,  he  was 
fentenced  by  the  ftar-chamber  to  pay  a  fine  of  5000  1. 
to  ttand  in  the  pillory,  to  iofe  his  ears,  and  to  perpe- 
tual imprifonment.  During  his  confinement,  he  wrote 
feveral  more  books ;  particularly,  in  1637,  one  entitled 
Neivs  from  Ipf-wkh,  which  reflecting  feverely  on  the 
bifhops,  he  was  again  fentenced  by  the  ftar-chamber  to 
another  fine  of  5000  h  to  lofe  the  remainder  of  his  ears 
in  the  pillory,  to  be  branded  on  both  cheeks  with  S.  L. 
for  feditious  libeller,  and  to  be  pei-petually  iraprifoned 
in  Caernarvon  caftle.  Nothing  but  cutting  oft'  his  hands 
could  have  prevented  Prynne  from  writing :  he  wrote 
fliil ;  and  in  1640,  being  fet  at  hberty  by  the  houfe  of 
commons,  he  entered  London  in  a  kind  of  triumpli, 
WHS  elttted  into  parliament  for  Newport  in  Cornwall, 
and  oppofed  the  bifhops  with  great  vigour,  being  the 
chief  manager  of  archbifliop  Laud's  trial.  In  the  long 
parliament  he  was  zealous  in  the  PrePoyterian  caufe  ; 
but  when  the  Independents  gained  the  afcendency,  he 
oppofed  them  warmly,  and  promoted  an  agreement 
with  the  king.  When  the  army  garbled  the  houfe 
and  refufed  him  entrance,  he  became  a  bitter  enemy  to 
them  and  their  leader  Cromwell,  and  attacked  them  with 
his  pen  fo  feverely,  that  he  was  again  imprifoned :  but 
he  pleaded  the  liberty  of  the  fubjeft  fo  fuccefsfully, 
that  he  was  enlarged,  to  write  more  controverfial  books. 
Being  leftored  to  his  feat  after  Cromwell's  death,  with 
tiie  other  fecluded  members,  he  alTifted  in  promoting 
X\\c  rrrtoralion,  and  was  appointed  keeper  of  the  Tower 
records  j  a  place  excellently  well  calculated  for  him, 
and  where  he  was  very  ufeful  by  the  coUeftions  he  pub- 
liflied  from  them.  He  prefented  40  volumes  of  his 
works,  in  folio  and  4to,  to  Lincoln'e-inn  library,  of 
v.hic  h  fociety  he  was  a  member  ;  and,  dying  in  1669, 
was  buried  under  the  chapel. 

PRYTANES,  in  Grecian  antiquity,  were  the  pre- 
fidents  of  the  fenate,  whofe  authority  confilted  chiefly 
in  airembllng  the  fenate  ;  which,  for  the  moft  part,  was 
done  once  every  day. 

The  fenate  confilled  of  500,  50  fenators  being  elefted 
out  of'  each  tribe  :  after  which,  lots  were  caft,  to  de- 
termine in  Avhat  order  the  fenators  of  each  tribe  lliould 
prelide  ;  which  they  did  by  turns,  and  during  their  pre- 
iidentfhip  were  called  prytanes.  However,  all  the  50 
prytanes-of  tlie  tribes  did  not  govern  at  once,  but  one 
at  a  time,  viz.  for  feven  days  ;  and  after  35  days,  ano- 
ther tribe  came  into  play,  and  prefided  for  other  five 
weeks  ;  and  fo  of  the  reft. 

PSALM,  a  divine  fong  or  hymn;  but  chiefly  appro- 
priated to  the  150  Pfalms  of  David,  a  canonical  book 
of  the  Old  Teftament. 

Moft  of  the  pfahns  have  a  particular  title,  fignifylng 
cither  the  name  of  the  a'.nhor,  the  perfon  who  was  to 
■  fet  it  to  mufic  or  iing  it,  the  inftrument  that  was  to  be 
ufed,  or  the  fubjeft  and  occafion  of  it.  Some  have  iraa- 
jxined  that  David  was  the  fole  author  of  the  Book  of 
Pfalms ;  but  the  titles  of  many  of  them  prove  tlie  con- 
traiy,  as  pfalm  xix.  which  appears  to  have  been  written 
by  Mofes.  Many  of  the  pfalms  are  infcribad  with  the 
names  Korah,  Jeduthim,  &c.  from  the  perfons  who  were 
to  fmg  them. 

PS  ALMANAC  AR  (George),  the  fiditious  name 


of  a  pretended  Formofan,  a  perfon  of  learning  and  in-  l^i^ 
genuity.  Pie  was  born  in  ^-France,  and  "educated  in  a 
free-fchool,  and  afterwards  in  a  college  of  Jefuits,,  In 
an  archlepifcopal  city,  the  name  of  which,  as  likewlfe 
thofe  of  his  birth-place  and  of  his  parents,  are  unknown. 
Upon  leaving  the  college,  he  was  recommended  as  a 
tutor  to  a  young  gentleman  ;  but  foon  fell  into  a  mean 
rambling  life,  that  involved  him  in  difappointments  and 
misfortunes.  His  firft  pretence  was  that  of  being  a 
fufTerer  for  religion.  He  procured  a  certificate  that  he 
was  of  Irifti  extraftion,  that  he  left  that  country  for  the 
fake  of  the  Catholic  faith,  and  was  going  on  a  pilgri- 
mage to  Rome.  Being  unable  to  purchafe  a  pilgrim's 
garb,  and  obferving  one  in  a  chapel,  dedicated  to  a  rm"- 
raculous  faint,  which  had  been  fet  up  as  a  monument 
of  gratitude  by  fome  wandering  pilgrim,  he  contrived 
to  take  both  the  ftaff  and  cloak  away  ;  and,  being  thus 
accoutred,  begged  his  way  in  fluent  Latin,  accofting 
only  clergymen  or  perfons  of  figure;  whom  he  found  £0 
generous  and  credulous,  that,  before  he  had  gone  20 
miles,  he  might  eafily  have  faved  money,  and  put  him- 
felf  in  a  much  better  drefs  :  but  as  foon  as  he  had  got 
what  he  thought  was  fufficient,  he  begged  no  more ; 
but  viewed  every  thing  worth  feeing,  and  then  retired 
to  fome  inn,  where  he  fpent  his  m.oney  as  freely  as  he 
had  obtained  it.  Having  heard  the  Jefuits  fpeak  much 
of  China  and  Japan,  he  ftarted  the  wild  fcheme,  when 
he  was  in  Germany,  of  pafiing  for  a  native  of  the 
ifland  of  Formofa  ;  and  what  he  wanted  in  knowledge, 
he  fuppHed  by  a  pregnant  invention.  He  formed  a 
new  character  and  language  on  grammatical  pi-lnciples, 
which,  like  other  oriental  languages,  he  wrote  from 
right  to  left  with  great  readinefs ;  ''and  planned  a  new 
religion,  and  a  divifion  of  the  year  into  20  months, 
with  other  novelties,  to  credit  his  pretenfions.  He  was 
now  a  Japanefe  convert  to  Chrittianlty,  travelling  for 
inftruftion,  with  an  appearance  more  wretched,  than 
even  that  of  common  beggars.  He  then  entered  as  a 
foldier  in  the  Dutch  fervice:  but,  ftOl  defirous  of  pafiing 
for  a  Japanefe,  he  altered  his  plan  to  that  of  being  rai 
unconverted  heathen  ;  and  at  Sluys,  brigadier  Lauder, 
a  Scots  colonel,  introduced  him  to  the  chaplain,  who, 
with  a  view  of  recommending  himftlf  to  the  biflrop  of 
London,  refolvcd  to  carry  him  over  to  England.  At 
Rotterdam,  fome  perfons  having  put  fiirewd  qucftlons- 
to  him,  that  carried  the  air  of  doubt,  he  took  one 
more  whimfical  ftep,  which  was  to  live  upon  i-aw  flefli, 
roots,  and  herbs ;  which  ftrange  food  he  thought 
would  remo"ve  all  fcruples.  The  bifliop  of  London  pa- 
tronized him  with  credulous  himianity ;  and  Pfalma- 
nazar  found  a  large  circle  of  friends,  who  extolled  him 
as  a  prodigy.  Yet  were  there  fome  who  entertained  a 
juft  opinion  of  him,  particularly  the  Drs  Plalley,  Mead, 
and  Woodwai-d  ;  but  their  endeavours  to  expolc  him  as 
a  cheat  only  made  others  think  the  better  of  him,  efpe- 
cially  as  thofe  gentlemen  were  efteemed  no  great  admi- 
rers of  revelation.  But  in  this  inftance  at  leaft,  eafinefs 
of  behef  was  no  great  evidence  of  penetration.  K« 
was  employed  to  tranflate  the  church-catechifm  into 
the  Formofan  language,  which  was  examined,  approved, 
and  laid  up  as  a  valuable  MS  ;  and  the  author,  after 
writing  his  well-known  Hijlory  of  Formofa,  was  reward- 
ed and  fent  to  Oxford  to  ftudy  what  he  liked,  while 
his  patrons  and  opponents  were  learnedly  difputing  at 
London  on  the  merits  of  his  work.     The  learned 
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ft  members  of  the  univcifity  were  no  bettir  agreed  in 
their  opinions  than  thofc  at  London  ;  but  at  length" 
tke  fceptics  triumphed.  Some  abfurditles  w^-e  difco- 
vered  in  his  hiftoiy,  of  fiich  a  nature  as  to  diferedit 
the  whole  narration,  and  faved  him  the  trouble  of  an 
open  declaration  of  his  impofture  ;  which  however  he 
owned  at  length  to  his  private  friends.  For  the  remaln- 
<  der  of  his  life,  his  learning  and  ingenuity  enabled  him  to 
■  procure  a  comfortable  fupport  by  his  pen;  he  being  con- 
cerned in  feveral  works  of  credit,  particularly  The  Uni- 
merfal  Hijiory.  He  lived  irreproachably  for  many  years, 
and  died  in  1763. 

PSALMISl',  in  the  chur^  of  Rome,  one  of  the 
leffer  ecclefiallical  orders  ;  the  fame  with  what  among 
us  is  called  clerk,  precentor,  or Jinger. 

PSALMODY,  the  art  or  ad  of  fmging  pfalms. 
See  Psalm. 

Pfalmody  was  always  efteemed  a  confiderable  part  of 
devotion,  and  ufually  performed  in  the  Handing  pofture : 
and  as  to  the  manner  of  pronunciation,  the  plain  fong 
was  fometimes  ufed,  being  a  gentle  inflexion  of  the 
voice,  not  much  different  from  reading,  like  the  chant 
in  cathedrals ;  at  other  times  more  artificial  compofitions 
were  ufed,  like  our  anthems. 

As  to  the  perfons  concerned  in  finging,  fometimes  a 
fuigle  perfon  fung  alone  ;  fometimes  the  whole  afl'embly 
joined  together,  which  was  the  molt  ancient  and  general 
practice.  At  other  times,  the  pfalms  were  fung  altei-- 
nately,  the  congregation  dividing  themfelves  into  two 
parts,  and  finging  verfe  about,  in  their  turns.  There 
was  alfo  a  fourth  way  of  finging,  pretty  common  in  the 
fourth  century,  which  was,  when  a  fingie  perfon  began 
the  verfe,  and  the  people  joined  with  him  in  the  clofe  : 
this  was  often  ufed  for  variety,  in  the  fame  fervice  with 
alternate  pfalmody. 

The  ufe  of  mufical  inftruments,  in  the  lingiag  of 
pfalms,  feems  to  be  as  ancient  as  pfalmody  itfelf ;  the 
firil  pfalm  we  read  of  being  fung  to  the  timbrel,  viz. 
that  of  Mofes  and  Miriam,  after  the  deliverance  of  the 
Ifraelites  from  Egypt :  and  afterwards,  mufical  inftru- 
ments were  in  conftant  ufe  in  the  temple  of  Jerufalem. 
See  Organ. 

PSALTER,  the  fame  with  the  book  of  jffalms.  See 
the  article  Psalm. 

Among  the  religious  in  the  Popifh  countries,  the 
term  pfalter  is  alfo  given  to  a  large  chaplet  or  rofary, 
coiifilling  of  150  beads,  according  to  the  number  of 
pfalms  in  the  pfalter. 

PSALTERY,  a  mufical  inftrument,  much  in  ufe 
among  the  ancient  Hebrews,  who  called  it  nebsl. 

We  know  little  or  nothing  of  the  precife  form  of  the 
ancient  pfaltery.  That  now  in  ufe  is  a  flat  inftrument, 
in  form  of  a  trapezium  or  triangle  truncated  at  top  :  it 
is  ftrung  with  1 3  wire-chords,  fet  to  unifon  or  ottave, 
and  mounted  on  two  bridges,  on  the  two  fides  :  it  is 
ftruck  with  a  pleftrum,  or  little  iron  rod,  and  fometimes 
with  a  crooked  ftick.  Its  cheft  or  body  rcfembles  that 
of  a  fpinet.     See  Nablum  and  Plate  CCCXLIV. 

PSAMMETICUS,  or  Psammitichus,  a  renown- 
ed conqueror,  who,  fubduing  1 1  other  petty  kings  of 
Egypt,  became  the  founder  of  the  kingdom  of  Egypt, 
about  670  B.  C.  He  is  memorable  likewife  for  taking 
the  city  of  Azot,  after  a  fiege  of  29  years  ;  and  for  difco- 
x'ering  the  fources  of  the  river  Nile.  See  Egypt,  n''  10. 

PSATYRLVNS,  ii  fed  of  Arians,  who,  in  the 
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council  of  Antlocb,  held  in  the  year  360,'  maintained,  Prei'iug^ 
that  the  Son  was  not  like  the  Father  as  to  will ;  that  '"'fei'^^^J 
he  was  tSken  from  nothing,  or  made  of  nothing ;  and 
that  in  God,  generation  was  not  to  be  diftinguiftied 
from  creation. 

PSELLUS  (Michael),  a  learned  Chriftlan  of  the  E/./^^'''-' 
nth  century,  was,  by  birth,  a  Conftantinopohtan  of  ^i^" J 
confular  rank,  and  flourifhed  under  the  emperor  Con- 
ftantine  Monomachus.  His  genius  and  induftry  raifed 
him  far  above  the  level  of  his  cotemporarles  ;  and  the 
female  hiftorian  Anna  Comnena  fpeaks  of  him  as  one 
who  had  been  more  indebted  for  his  attainments  toohis 
own  excellent  talent  than  to  the  inftruftions  of  his  pre- 
ceptors ;  adding,  that  having  made  himfelf  mafter  of  all 
the  wifdom  of  the  Greeks  and  the  Chaldeans,  he  was 
juftly  efteemed  the  moft  learned  man  of  the  age.  Thus 
furni-ftied,  he  became  the  chief  inftruftor  of  the  Con- 
ftantinopohtan youth.  He  was  at  the  fame  time  the 
csmpanion  and  the  preceptor  of  the  emperor,  who  was  fo 
captivated  by  the  ftudies  and  amufements  in  which  Pfel- 
lus  engaged  him,  that,  according  to  Zonaras,  he  ne- 
glefted  the  concerns  of  the  empire.  The  Byzantine 
hlftorians  complain,  that  the  emperoi",  deluded  by  the 
head  of  the  philofophers  (the  title  with  which  Pfellus 
was  honoured),  loft  the  world.  Meeting,  towards  the 
clofe  of  his  hfe,  with  fome  difappointment,  Pfellus  re- 
tired into  a  monaftery,  and  foon  afterwards  died  ;  the 
time  of  his  death  is  uncertain.  His  works,  which  have 
been  much  celebrated,  are,  Commentaries  upon  Arifto- 
tle's  Logic  and  Phyfics  ;  a  Compendium  of  Queftions 
and  Anfwers ;  and  an  Explanation  of  the  Chaldean 
Oracles.  The  two  latter  works  prove  him  to  have 
been  converfant,  not  only  with  Grecian,  but  with  Ori- 
ental, philofophy. 

PSEUDO,  from  '^£u^(^,  a  Greek  term  ufed  in  the 
compofition  of  many  words,  to  denote  falfe  ox  Jpurious  : 
as  the  pfeudo-acacia,  or  baftard  acacia  ;  pfeudo-fumaria, 
or  baftard-fumitory ;  pfeudo-ruta,  or  baftard-rue,  &Cw 

We  alfo  fay,  a  pfeudo-apoftle,  or  falfe  apoftle ;  a 
pfeudo-prophet,  or  falfe  prophet,  &c. 

FsRUDo-China.    See  Smilax. 

PsEUDO-Galena,  or  Black- Jack.  See  Zinc,  and 
Mineralogy,  p.  62. 

PsEUDo-Tinea,  in  natural  hiftory,  the  name  of  a  very 
remarkable  fpecies  of  infeft  defcnbed  by  M.  Reaumur, 
approaching  to  the  nature  of  the  tinea,  or  clothes-moth 
while  in  the  worm-ftate,  but  not  making  themfelves 
coats  of  the  fubftance  of  leaves,  cloth,  &c.  though  they 
form  a  fort  of  cafes  for  their  defence  againft  a  lery  ter- 
rible enemy. 

Thefe  creatures  are  of  the  caterpillar  kind,  and  ha.-tv 
In  the  manner  of  many  of  thefe  infecls,  16  legs.  The  v 
feed  on  wax,  and  for  food  enter  the  bee-hlvcs  ;  where 
they  boldly  engage  the  bees,  and  are  not  to  be  pre- 
vented by  them  from  feeding,  though  at  the  expence  of 
their  habitations  and  the  cells  of  their  refervoirs  of  ho- 
ney :  fo  that  it  is  no  uncommon  thing  for  a  fwarm  of 
bees  to  be  forced  to  change  their  place  of  habitation, 
ajid  make  new  combs  elfewhere  ;  leaving  the  old  ones 
to  this  contemptible  vi£lor,  whom  they  know  not  how 
to  drive  out  or  difpoiTefs. 

Virgil  and  Ajiftotle,  and  all  the  authors  who  have 
written  on  bees,  have  complained  of  this  deftrutlive 
animal.  It  never  eats  the  honey,  but  feeds  only  on 
the  wax  j  attacking  principally  thofe  waxy  cells  where 
4  L  2  the 
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the  female  bee  depcfites  her  eggs  for  the  future  pro- 
'  geny. 

The  bees,  who  are  a  match  for  moft  other  creatures 
by  means  of  their  flings,  would  cafily  deftroy  thefe 
weak  creatures,  were  it  not  for  the  impervious  armour 
they  are  covered  with.  They  form  themfelves  a  coat 
of  armour  of  a  double  matter.  The  firit,  which  imme- 
diately covers  the  body,  is  of  a  kind  of  filk  of  their  own 
fpinning  ;  and  the  outer  covering  over  this  is  of  the 
bees-wax  :  this  is  laid  confiderably  thick  ;  and  the  crea- 
ture, juft  thiuiling  out  its  head  to  feed,  goes  on  devoixr- 
ing»the  cells  uadifturbed,  while  a  whole  army  01  the 
inhabitants  are  in  vain  buzzing  about  him,  and  attempt- 
ing to  pierce  him  with  their  flings.  He  never  forfakes 
Iiis  covering,  but  lengthens  and  enlarges  it  as  he  goes  ; 
and  gnawing  down  the  fides  of  the  cells  in  his  march, 
without  flaying  to  eat  them  one  by  one,  the  havock 
and  deftruftion  he  occafions  are  fcarce  to  be  conceived. 
When  the  time  of  the  change  of  this  creature  approach- 
es, it  contradts  its  body  within  its  double  covering,  and 
there  changes  into  the  nymph  ttate ;  whence,  after  a 
proper  tim^,  it  comes  foith  in  form  of  a  moth,  with 
^  granulated  horns  and  a  crooked  probofcis. 

The  beei#-liave  cunning  enough  to  know  their  de- 
ftruftive  enemy  in  this  new  form;  and  as  this  is  a  weak 
and  defencelefs  ftate,  they  attack  and  deftroy  all  the 
moths  of  this  fpecies  they  can  meet  with.  They  fel- 
dom  are  fo  fortunate,  however,  as  to  kill  the  whole 
*  race  as  foon  as  produced ;  and  if  only  one  efcapes,  it 
is  able  to  lay  a  foundation  of  revenge  for  the  death  of 
its  brethren.  All  the  flies  of  the  moth  kind  lay  a  vaft 
number  of  eggs,  and  this  is  behind  hand  with  none  of 
them  in  that  particular:  the  young  ones  produced  from 
the  eggs  of  one  furviving  female  of  this  fpecies  are  fuf- 
ficient  to  deflroy  many  honey-combs ;  nay,,  many  hives 
of  them.  The  moth  produced  by  this  caterpillar  flies 
but  little  ;  yet  it  is  very  nimble  in  avoiding  danger,  by 
running,  which  it  does  with  great  fwiftnefs. 

There  is  a  fpecies  of  thefe  pfeudo-tineae,  or  wax-eat- 
ing caterpillars,  which  infefl  the  fubterraneous  hives  of 
wafps  and  other  creatures  which  make  wax  :  the  man- 
ner of  living,  feeding,  and  defending  themfelves  from 
their  enemies,  is  the  fame  in  all  the  fpecies.  ^fhefe 
laft,  if  they  are  at  any  time  diflreffed  for  food,  will  eat 
iheir  own  dung  ;  the  wax  having  pafied  almoft  unalter- 
ed through  their  bodies,  and  being  ftill  wax,  and  capa- 
ble of  aff"ording  them  more  nourifliment  on  a  fecond  di- 
geftion.  Thefe  fpecies,  though  they  naturally  live  on 
this  foft  food,  yet  if  by  any  accident  they  meet  with 
harder  only,  they  know  how  to  live  upon  it  ;  and  can 
eat  a  way  into  the  covers  and  leaves  of  books,  and  make 
themfelves  cafes  and  coverings  of  the  fragments  of  thefe 
t  -^'''"""«j'''fubflances.  The  accurate  author  -f  of  thefe  obferva- 
i^^ifiory  oj  |.jQjjg  defcribes  alfo  a  kind  of  pfeudo-t'mea  which  feeds 
on  wool,  and  another  that  eats  leather  ;  both  making 
themfelves  houles  alfo  of  the  materials  they  feed  on. 

There  is  alfo  another  kind  very  deftruftive  to  corn  : 
thefe  make  themfelves  a  covering  by  faftening  together 
a  great  number  of  the  grains,  and  there  living  and  eat- 
ing in  fecret,  AH  thefe  creatures,  whatever  be  their 
food  or' habitation,  finally  become  phakfia^  or  moths  ; 
and  may  be  diflinguifhed,  even  in  this  ftate,  from  the 
other  fpecies,  by  having  granulated  horns  of  a  remark- 
able ftrufture,  and  all  of  them  a  probofcis,  or  trunk, 
rr\ore  or  lefa  incurvated. 
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PSEUDONYMUS,  among  critics,  an  author  who 

pubhfhes  a  book  under  a  falfe  or  feigned  name;  as  cryp- 
tonymus  is  given  to  him  who  publifties  one  under  a  dif- 
guifed  name,  and  anonymous  to  him  who  publifties  with- 
out any  name  at  all. 

PSIDIUM,  the  GUAVA  :  A  genus  of  the  monogy- 
nia  order,  belonging  to  the  icofandria  clafs  of  plants ; 
and  in  the  natural  method  ranking  under  the  19th  or- 
der, HefperidetB.  The  calyx  is  qitinquefid,  fuperior ; 
there  are  five  petals ;  the  berry  is  unilocular  and  mono- 
fpermous.  '1  here  are  two  fpecies:  i.  The  pyriferum, 
or  white  guava;  2.  The  pomiferum,  or  red  guava.  Both 
thefe  are  thought  to  be  tAjly  varieties  of  the  fame  plant. 
The  red  guava  rifes  to  the  height  of  20  feet,  and  is  co- 
vered with  a  fmooth  bark ;  the  branches  are  angular, 
covered  with  oval  leaves,  having  a  ftrong  midrib,  and 
many  veins  running  towards  the  fides,  of  a  hglit  green 
colour,  ftanding  oppofite  upon  very  fliort  footftalks. 
From  the  wings  of  the  leaves  the  flowers  come  out  up- 
on footftalks  an  inch  and  an  half  long :  they  are  com- 
pofed  of  five  large  roundifli  concave  petals,  within 
which  are  a  great  number  of  ftamina  fiiorter  than  the 
petals,  and  tipped  with  pale  yellow  tops.  After  the 
flower  ig  pafl,  the  germen  becomes  a  large  oval  fruit 
fliaped  like  a  pomegranate. 

A  decoftion  of  the  roots  of  guava  is  employed  with 
fuccefs  in  dyfenteries :  a  bath  of  a  decoAion  of  the 
leaves  is  faid  to  cure  the  itch  and  other  cutaneous  erup- 
tions. Guayava,  or  guava,  is  diftinguilheu  from  the 
colour  of  the  pulp,  into  the  two  fpecies  above-mention- 
ed, the  white  and  the  red  ;  and,  from  the  figure  of  the 
fruit,  into  the  round,  and  the  pear-fafliioned  or  perfumed 
guava.  The  latter  has  a  thicker  rind,  and  a  more  deli- 
cate tafte  than  the  other.  The  fruit  is  about  the  big- 
nefs  of  a  large  tennis-ball ;  the  rind  or  flcin  generally  of 
a  ruffet  ftained  with  red.  The  pulp  within  the  thick 
rind  is  of  an  agreeable  flavour,  and  interfperfed  with  a 
number  of  fmall  white  feeds.  The  rind,  when  flewed, 
is  eaten  with  milk,  and  preferred  to  any  other  ftewed 
fruit.  From  the  fame  part  is  made  marmalade  ;  and 
from  the  whole  fruit  is  prepared  the  fineft  jelly  in  the 
world.  The  fruit  is  very  alhingent,  and  nearly  of  the 
fame  quality  with  the  pomegranate  ;  fo  fiiould  be 
avoided  by  all  who  are  fubjecR:  to  coftivenefs.  The 
feeds  are  fo  hard  as  not  to  be  afFe<fted  by  the  fermenta- 
tion in  the  ftomachs  of  animals  ;  fo  that  when  voided 
with  the  excrements,  they  take  root,  germinate,  and 
produce  thriving  trees.  Whole  meadows  in  the  Weft 
Indies  are  covered  with  guavas,  which  have  been  pro- 
pagated in  this  manner.  The  buds  of  guava,  boiled 
with  barley  and  liquorice,  produce  an  excellent  ptifan 
for  diarrhoeas,  and  even  the  bloody  flux,  when  not  too 
inveterate.  The  wood  of  the  tree,  employed  as  fuel> 
makes  a  lively,  ardent,'  and  lafting  fire. 

PSI  TTACUS,  or  Parrot,  in  ornithology  ;  a  ge- 
nus belonging  to  the  order  of  picte.  The  bill  in  this 
genus  is  hooked  from  the  bafe  ;  and  the  upper  man- 
dible is  moveable  :  the  noftrils  axe  round,  placed  in  the 
bafe  of  the  bill,  which  in  fome  fpecies  is  furniflied  with 
a  kind  of  cere :  the  tongue  is  broad,  and  blunt  at  one 
eird :  the  head  is  large,  and  tlie  crown  flat :  the  legs 
are  ftiort,  the  toes  placed  two  before  and  two  beTiihd. 
It  might  feem  a  wonder  why  nature  has  deftined  to 
this,  which  is  not  naturally  a  bird  of  prey,  but  feeds 
on  fruits  and  vegetable  fubftances,  the  crooked  beak 
I  '  allotted 
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ICUS.  allotted  to  th^  hawk  and  other'  carnivorous  birds :  but 
the  reafon  feems  to  be,  that  the  parrot  being  a  heavy 
bird,  and  its  legs  not  very  fit  for  fen'icc,  it  climbs 
lip  and  down  trees  by  the  help  of  this,  fliarp  and  hook- 
ed bill,  with  which  it  lays  hold  of  any  thing  and  fe- 
cures  itfelf  before  it  ftirs  a  foot ;  and  befides  this,  it 
lielps  itfelf  forward  very  much,  by  pulling  its  body  on 
with  this  hold. 

Of  all  animals,  the  parrot  and  crocodile  are  the 
only  ones  which  move  the  upper  jaw  ;  all  creatures  elfe 
moving  the  lower  only.  As  fome  particular  animals 
befide  are  fond  of  particular  foods,  fo  the  parrot  loves 
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fuch  as  are  planted  with^  particular  kind  of  palm,  per- 
haps what  is  called  ih^riacazu  tree.  It  does  not  in 
general  learn  to  fpeak,  and  its  voice  is  particularly 
rough  and  difagreeable.  The  flefli  is  hard,  black, 
and  unfavoury,  but  makes  good  foup,  and  is  much 
ufed  by  the  inhabitants  of  Cayenne  and  other  places. 
This  fpecies,  in  common  with  other  parrots,  is  fubjeft 
to  fits  when  tamed  ;  and  though  it  will  live  for  many 
years  though  the  returns  be  pretty  frequent,  it  gene- 
rally falls  a  viAim  to  that  difeafe  at  laft.  The  Ameri- 
cans call  it  gonza/o.  2.  The  pfittacus  ararauna,  or  blue 
■and  yellow  macaw,  13  blue  above,  and  yellow  below. 

It  ■ 


Pfittaci.* 

II 

lM(.phIa. 


nothing  fo  much  as  the  feeds  of  the  carthamus,  or  ba-  and  the  cheeks  are  naked,  with  feathery  lines,  it  is 
ftard-faffron  ;  and  eats  them  without  any  hurt,  though  about  the  fame  fize  with  the  laft,  and  inhabits  Jamaica, 
they  are  a  purge  Vv'hen  given  to  other  creatures.  Guiana,  Brafil,  and  Surinam.    3.  The  .pfitttacus  fev 

Parrots  are  found  almoft  everywhere  within  the. tro- 
pics ;  and  in  their  natural  ftate  they  live  on  fruits  and 
feeds,  though,  when  tame,they  will  eat  flefh,and  evenfifh. 

In  the  Eaft  and  Weft  Indies  they  are  very  common, 
and  in  fuch  v/arm  climates  are  very  brific  and  lively  ; 
here,  however,  they  lofe  much  of  their  vigoiir.  They 
feldom  make  nefts,  but  breed  like  owls  in  hollow  trees ; 
they  lay  two  egj|fe.  At  particular  times  they  fly  in 
very  large  troops,  but  ilill  they  keep  two  and  two  to- 
gether. This  genus  confifts  of  infinite  variety,  not  fo 
much  owing  to  mixture  of  fpecies,  however,  as  might 
be  fuppofcd.  They  feem  to  run  vaftly  into  one  ano- 
ther, fo  as  to  appear  to  be  related,  though  received 
from  different  parts  of  the  world  ;  this,  however,  may 
poffibly  be  occafioned  by  their  being  carried  from  one 
place  to  another  for  the  fake  of  fale.  This  uncertainty 
of  native  place  has  prevented  Mr  Latham  from  follow- 
ing Buffon's  plan,  and  ranging  them  according  to  the 
places  they  are  fuppofed  to  inhabit  ;  he  divides  them 
therefore  into  thofe  with  uneven  and  thofe  with  even 
tails. 

Buffon  ranges  the  parrots  in  two  great  claffes :  the 
firft  of  which  comprehends  thofe  of  the  Old  Con- 
tinent, and  the  fecond  thofe  of  the  New,  The  former 
he  fubdivides  into  five  families,  the  Cockatoos,  the  Par- 
rots, properly  fo  called,  the  Lories,  the  long-tailed  Paro- 
quets, and  the  fnort-tailed  ones ;  and  the  latter  into  fix, 
viz.  the  Macaos,  the  Amazonians,  the  Creeks,  the  Po- 
pinjays, the  long-tailed  Paroquets,  and  the  fhort-tailed 
ones. 

Mr  Latham  has  increafed  the  genus  from  47  to  163 ; 
and  fince  the  time  he  wrote,  his  Index  at  leaft  20  mare 
have  been  difcovered.  They  are  very  generally  divided 
into  three  kinds  :  i .  The  larger,  which  are  as  big  as  a 
moderate  fowl,  called  macaos  and  cocketoons  ;  thefe  have 
very  long  tails.  2.  The  middle-fized  ones,  commonly^ 
called  parrots,  which  have  ftiort  tails,  and  are  a  little 
larger  than  a  pigeon.  And,  3.  The  frnall  ones,  which 
are  called  paroquets,  and  have  long  tails,  and  are  not 
larger  than  a  lark  or  blackbird. 

1.  The  pfittacus  macao,  or  red  and  blue  macao,  is  red, 
except  the  wing  quillg,  which  above  are  blue,  below  ru- 
fous :  the  fcapular  feathers  are  variegated  with  blue  and 
gi-een  :  the  cheeks  are  naked  and  wrinkled.    It  is  about 

tv,'o  feet  feven  inches  and  a  half  long,  and  about  as  big 

as  a  capon.  Edwards  fays,  when  perfe£l,  it  will  meafure 

a  full  yard  from  bill  to  tail.   It  inliabits  Brafil,  Guiana, 

and  other  parts  ot  South  America.     It  was  formerly 

very  common  in  St  Domingo,  but  is  now  rarely  found 

there.     It  generally  lives  in  moift  woods,  efpecially 


ru3,  or  Brafilian  green  macaw,  is  black,  v/ith  a  ^reenilh 
fplendor  ;  the  bill  and  eyes  are  reddifa,  and  the  legs  are 
yellow.  It  is  about  one  foot  and  Jive  inches  long,  and 
is  common  in  Jamaica,  Guiana,  and  Brafil.  It  is  how- 
ever comparatively  rare  ;  but  it  is  extremely  beautiful, 
and  of  a  very  amiable  and  foCiable  temper  when  familiar 
and  acquainted ;  but  it  can  neither  bear  ftrangers  nor 
rivals  :  its  voice  Is  not  ft:rong,  nor  does  it  articulate  very 
diftinaiy  the  word  am.    See  Plate  CCCCXVI. 

4.  The  pfittacus  aurora,  or  yellow  amazon,  is  about 
12  inches  long,  of  a  green  colour,  with  blue  wing  quills, 
and  a  white  front ;  its  orbits  are  fnowy.  It  inhabits 
Mexico  or  Brafil;  but  in  all  probability  the  latter,  from 
the  one  which  Salerne  faw,-  and  which  pronounced 
Portuguefe  words.  The  pfittacus  guineenfis,  ©r  yel- 
low lory,  is  about  ten  inches  long-,  and  is  an  inhabitant 
of  Guinea.  The  bill  is  of  a  black  colour  ;  the  cere,  the 
throat,  and  fpace  about  the  eyes,  are  white  ;  above  the 
eye  there  is  a  patch  of  yellow,  and  the  reft  of  the  head 
and  neck  is  crimfon.  The  breaft  is  yellow,  wing  co- 
verts green,  and  the  quills  are  blue,  edged  with  yellow. 
LTnder  the  wings,  belly,  thighs,  vent,  and  to  the  under 
part  of  the  tail,  the  colour  is  white,  which  laft  is  tip- 
ped with  red  ;  the  legs  are  duficA',  and  the  claws  black.- 
See  Plate  CCCCXVL 

5.  The  pfittacus  puUarius,  red-headedGuinea  parraket, 
or  Guinea  fparrow,  is  about  five  inches  and  a  half  long. 
It  inhabits  Guinea,  and  is  found  in  Ethiopia,  the  Eall 
Indies,  and  the  ifiand  of  Java,  and  fometimes  in  Suri- 
nam. It  is  green,  with  a  red  front,  fulvous  tall,  black 
bar,  and  cinereous  orbits.  The  male  of  this  fpe- 
cies is  peculiarly  affeftionate  to  the  female.  See 
Plate  CCCCXVI. 

In  Mr  White's  Journal  of  a  Voyage  to  New  Sout/j- 
Wales,  we  find  a  defcription,  with  excelleHt  engra- 
vings, of  feveral  fpecies  of  this  extenfive  genus  ;  and  in 
Governor  Phihp's  Voyage  to  the  fame  place,  we  find 
defcriptions  and  prists  of  feveral  of  the  fame  fpecies. 
But  the  moft  particular  of  the  later  authors  are  Buffon 
and  Latham,  efpecially  the  laft;  to  whofe  extenfive  and 
accurate  work  we  therefore  refer  our  readers  for  that 
information  which  oar  limits  permit  us  not  to  give.  See 
his  Synopfis,  \q\.  i.  p.  194 — 323.  See  alio  Bujhn, 
voh  vi.  p.  63 — 245. 

PSOAS,  in  anatomy.  See  there,  Table  of  the 
Mvfcies. 

PSOPIilA,  in  ornithology  ;  a  genus  belonging  to 
the  order  galline.  The  bill  is  moderate  ;  the  upjK'r 
mandible  is  convex  ;  the  noftrils  are  oblong,  funk,  and 
pervious  ;  the  tongue  is  cartilaginous,  flat^  and  h  iaged' 
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at  the  end  ;  and  the  legg  are  naked  a  little  above  the 
knees.    The  toes  are  three  hdlre  and  one  behind  ;  the 
laft  of  which  is  tmall,  with  a  round  protuberance  be- 
neath it,  which  is  at  a  iittle  diltance  from  the  ground. 
^  Mr  Latham  only  enumerates  two  rpecics  :  i.  Pfophia 
crepitans,  or  gold-breafted  trumpeter.    Its  head  and 
breall  are  fmooth  and  fliining  green.    By  the  Spani- 
ards of  Maynas  it  is  caUed  trompdero,  and  by  the  French 
at  Cayenne  agami,  under  which  laft  Bu,tfon  defcribes  it. 
It  inhabits  various  parts  of  South  America,  Brafil, 
Guiana,  Surinam,  &c.  but  it  is  moit  plenty  in  the  A- 
mazons  country.     It  is  about  20  inches  long,  being 
about  the  fize  of  a  large  fowl,  and  lays  eggs  rather  lar- 
ger, of  a  blue  green  colour.    It  is  m.et  with  in  the  Car- 
ribee  iflands,  where  it  is  called  a  pheafant,  and  its  flefli 
is  reckoHed  as  good  as  that  of  a  pheafant.    The  moil 
charafterlllic  and  remarkable  property  of  thefe  birds 
CDnfilts  in  the  wonderful  noife  they  make  either  of 
themfelves,  or  when  urged  by  the  keepers  of  the  mena- 
gerie.   Some  have  fuppofed  it  to  proceed  from  the 
anus,  and  fome  from  the  belly.   It  is  now  certain,  how- 
ever, that  this  noife  proceeds  from  .the  lungs.  Sec 
Buffon,  vol.  Iv.  p.  390,  &c.    Another  very  remarkable 
circumftance  is,  that  they  follow  people  through  the 
ilreets,  and  out  of  town,  and  that  too  even  perfeft 
Grangers.    It  is  difficult  to  get  rid  of  them  ;  for  if  you 
enter  a  houfe,  they  will  wait  your  return,  and  again 
join  you,  though  often  after  an  interval  of  three  hours. 
"  I  have  fometimes,  (fays  M.  de  la  Borde)  betaken 
myfelf  to  my  heels;  bat  they  ran  fafter,  and  always  got 

before  me  ;  and  when  I  flopped,  they  flopped  alfo.  

I  know  one  (continues  he)  which  invariably  follows  all 
the  Grangers  who  enter  his  matter's  houfe,  accompa-' 
nics  them  into  the  garden,  takes  as  many  turns  as  they 
do,  and  attends  them  back  again."  2.  Pfophia  undu- 
lata,  or  undulated  trumpeter,  is  about  the  fize  of  a 
goofe.  The  upper  part  of  the  body  is  of  a  pale  red- 
dilh  brown  colour,  beautifully  undulated  with  black. 
The  head  is  adorned  with  a  dependent  creft.  On  each 
fide  of  the  n'eck,  beneath  the  ears,  begins  a  lift  of 
black,  widening  as  it  defcends,  and  meeting  on  the  lower 
part  before,  where  the  feathers  become  greatly  elon- 
gated,  and  hang  loofely  down.  I'he  under  parts  are 
generally  white,  the  legs  are.  of  a  dufky  blue  co- 
lour, like  the  bill.  It  is  a  native  of  Africa  :  Mr  La- 
tham's fpecimen  came  from  Tripoli. 

PSORALEA,  in  botany:  A  genus  of  the  decan- 
dria  order,  belonging  to  the  diadelphia  clafs  of  plants ; 
and  in  the  natural  method  ranking  under  the  cjid  or- 
der, PapUionacea.  The  calyx  is  powdered,  with  cal- 
lous  points,  and  as  long  as  the  monofpermous  legumen.'' 
The  moft  remarkable  fpecies  are,  i.  The  primata,  or 
pinnated  pforalea,  rifes  with  a  woody  f jft  ftem,  branch- 
ing five  or  fix  feet  high,  pinnated  leaves  of  three  or 
four  pair  of  narrow  lobes  terminated  by  an  odd  one, 
and  at  the  axillas  clofe-fittiug  blue  flowers  with  white 
keels.  It  is  a  native  of  Ethiopia.  2.  The  bituminofa, 
or  bituminous  trifohate  pforalea,  rifes  with  a  flirubby 
flalk,  branching  fparingly  abeut  two  or  three  feet  high, 
with  ternate  or  three-lobed  leaves  of  a  bituminous 
fcent,  and  blue  flowers  in  clofe  heads ;  it  grows  in  I- 
taly  and  in  France.  3.  The  aculeata,  oraculeated  prick- 
ly pforalea,  riles  with  a  fhrubby  branching  ftem  three 
or  four  feet  high,  witli  ternate  leaves,  having  wedo-e- 
ihaped  lobes,  terminating  in  a  recurved  iharp  point, 
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and  the  branches  teixainated  by  roundiOi  Iieads  of  blue  ^O'c'ic 
flowers  ;  it  grows  in  Ethiopia.    Thefe  plants  flower  ^'^>' 
here  every  fummer  ;  the  firft  fort  greateft  part  of  that  ' 
feafon,  and  the  others  in  July  and  Auguft  ;  all  of 
which  arc  fucceeded  by  feeds  in  autumn.  "^Keep  them 
m  pots  in  order  for  removing  into  the  green-houfe  in 
winter.    They  are  propagated  by  feeds",  fown  in  a 
hot-bed  in  the  fpring  ;  and  when  the  plants  are  two 
or  three  inches  high,  prick  them  in  feparate  fmaU  pots, 
and  gradually  harden  them  to  the  open  air,  fo  as  to 
bear  it  fuUy  by  the  end  of  May  or  beginning  ef  June. 
They  may  alfo  be  propagated  by  cuttings  any  time  in 
fummer,  planted  in  pots,  and  plunged  in  a  little  heat^ 
or  covered  clofe  with  hand-glafl"es,  fliaded  from  the  fun* 
.  and  watered.  * 
PSYCHOTRIA,  in  botany  :  A  genus  of  the  mo- 
nogynia  order,  belonging  to  the  pentandria  clafs  of 
plants  ;  and  in  the  natural  method  rankino-  under  the 
47th  order,  Stetlata.    The  calyx  is  quinquedentate, 
perfifting,  and  crowning  the  fruit ;  the  corolla  -is  tubu- 
lated ;  the  berry  globofe  ;  with  two  hemifpherical  ful- 
cated  feeds. 

The  l^ecies  are  four,  viz.  i.  Afpalaca  ;  2.  Serpens  ; 
3._  Herbacea ;  and,  4.  Emetica.  They  are  all  natives 
of  Jamaica.    See  Ipecacuanha. 

PSYLLI,  (Strabo,  Ptolemy):  a  people  in  the 
fouth  of  Cyrenaica,  fo  called  from  king  Pfyllus,  (Aga- 
thargides,  quoted  by  Pliny)  :  almoft  all  overwhelmed 
by  fand  driven  by  a  fouth  wind  (Herodotus).  They 
had  fomcthing  in  their  bodies  fatal  to  ferpents,  and 
their  very  fmell  proved  a  charm  againft  them,  accord- 
ing  to  Phny,  Lucan,  &c. 

Thougli  we  may  juftly  look  upon  it  as  fabulous, 
that  thefe  people  had  any  thing  in  their  bodies  diff"e- 
rent  from  others  ;  it  is,  however,  certain  that  there  are 
jn  Egypt  at  this  day  fome  perfons  who  have  a  me- 
thod of  handling  the  moft  poifonous  ferpents  without 
any  hurt.  Of  thefe  Mr  Haflelquift  gives  the  following 
account : 

"  They  take  the  moft  poifonous  vipers  with  their 
bare  hands,  p)ay  with  them,  put  them  in  their  bo. 
foms,  and  ufe  a  great  many  more  tricks  with  them, 
as  I  have  often  feen.  I  have  frequently  feen  them 
handle  thofe  that  were  three  or  four  feet  long,  and  of 
the  moft  horrid  fort.  I  inquired  and  examined  whe- 
ther they  had  cut  out  the  vipers  poifonous  teeth  ;  but 
I  have  with  my  own  eyes  feen  they  do  not.  We  may; 
therefore  conclude,  that  there  are  to  this  day  Pfylli  In 
Egypt  ;  but  what  art  they  ufe  is  not  eafily  known. 
Some  people  are  very  fuperttitious,  and  the  generality 
beheve  this  to  be  done  by  fome  fupernatural  art  which 
Ihey  obtain  from  invifible  beings.  I  do  not  know 
whether  their  power  is  to  be  afcribed  to  good  or  evil  ; 
but  I  am  perfuaded  that  thofe  who  undertake  it  ufe 
many  fuperftitions. 

"  The  art  of  fafcinating  ferpents  is  a  fecret  amono-ft 
the  Egyptians.  It  is  worthy  the  endeavours  of  all  nahi- 
ralifts,  and  the  attention  of  every  traveller,  to  learn  fome- 
thing  decifive  as  to  this  affair.  How  ancient,  this  art 
is  among  the  Africans,  may  be  concluded  from  the  an- 
cient Mani  and  Pfylli,  who  were  from  Africa,  and  daily 
fliowed  proofs  of  it  at  Rome.  It  is  very  remarkable 
that  this  fliould  be  kept  a  fecret  for  more  than  2000 
years,  being  known  only  to  a  few,  when  we  have  feen 
how  many  other  fecrets  have  within  that  time  been  re- 
vealed. 
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vealed.  The  circumftances  relating  to  the  fafcination 
of  ferpents  h\  Egypt,  related  to  me,  were  principally, 
I.  That  the  art  is  only  known  to  certain  families,  who 
propagate  it  to  their  offspring.  2.  The  perfon  who 
knows  how  to  fafcinate  ferpents,  never  meddles  with 
other  poifonous  animals,  fuch  as  fcorpions,  lizards, 
&c.  There  are  different  perfons  who  know  how  to 
fafcinate  thefe  animals  ;  awd  they  again  never  meddle 
with  ferpents.  3.  Thofe  that  fafcinate  ferpents,  eat 
them  both  raw  and  boiled,  and  even  make  broth  of 
them,  which  they  eat  very  commonly  amongfl  them ; 
.  but  in  particular,  tl#y  eat  fuch  a  difh  when  they  go 
out  to  catch  them.  I  have  been  told,  that^  ferpents 
fried  or  boiled  are  frequently  eat  by  the  Arabians  both 
in  Egypt  and  Arabia,  though  they  know  not  how  to 
•fafcinate  them,  but  catch  them  either  alive  or  dead. 
4.  After  they  have  eat  their  foup,  they  procure  a  blef- 
iing  from  their  fcheik  (prieft  or  lawyer),  who  ufes  fome 
fuperftitious  ceremonies,  and  amongft  others,  fplts  on 
■  them  feveral  times  with  certain  geftures.  This  man- 
,ner  of  getting  a  blefTmg  from  the  prieft  is  pure  fupcr- 
.  ftition,  and  certainly  cannot  in  the  leaft  help  to  fafcinate 
ferpents;  but  they  believe,  or  will  at  leaft  perfuade 

others,  that  the  power  of  fafcinating  ferpents  depends 

upon  this  circumftance." 

Notwithftanding  this  teftimony  of  Haflelquift,  the 

ftory  of  the  incantation  of  ferpents,  though  frequently 

alluded  to  in  Scripture,  has  been  generally  treated  as 

a  fable.    It  is,  however,  affirmed  as  a  certain  truth, 

both  by  Mr  Bruce  and  M.  Savary.    "  There  is  no 

doubt  (fays  the  former  of  thefe  travellers)  of  its  reali- 
ty.   The  Scriptures  are  full  of  it.    All  that  have  been 

in  Egypt  have  feen  as  many  different  inftances  as  they 

chofe.    Some  have  doubted  that  it  was  a  trick  ;  and 

that  the  animals  thus  handled  had  been  firft  trained, 

and  then  deprived  of  their  power  ©f  hurting  ;  and  fond 

of  the  difcovery,  they  have  refted  themfelves  upon  it,    did  not  attempi 

without  experiment,  in  the  face  of  all  antiquity.    But    fome  of  the  brute  creatures,  of  the  lives  of  which  he 


of  thefe  animals,  by  chewing  a  certain  root,  and  wash- 
ing themfelves  (it  is  not  anointing)  with  an  infufion  of 
certain  plants  in  water." 

From  this  account  we  fhoald  be  apt  to  think,  that  ' 
thefe  vipers  really  ivou/cl  not  bite  any  who  were  thus 
armed  againft  their  poifon  ;  efpecially  as  he  adds,  that 
he  "  conilantly  obferved,  that-  the  vipet,  however 
lively  before,  upon  being  feized  by  any  of  thefe  barba- 
rians, feemed  as  if  taken  with  ficknefs  and  feeblenefs, 
frequently  fhut  his  eyes,  and  never  turned  his  mouth 
towards  the  arm  of  the  perfon  who  held  him."  Yet 
in  another  place,  fpeaking  of  the  aftivity  of  the  cera- 
ftes,  he  fays,  "  I  faw  one  of  them  at  Cairo,  in  the 
houfe  of  Julian  and  Rofa,  crawl  up  the  fide  of  a  box  in 
which  there  were  many,  and  there  lie  ftill,  as  if  hiding 
himfelf,  till  one  of  the  people  who  brought  them  to  us 
,came  near  him  ;  and  though  in  a  very  difadvantageoas 
pofture,  fticking  as  it  were  perpendicularly  to  the  fide 
of  the  box,  he  leaped  near  the  dirtance  of  three  feet, 
and  faftened  between  the  man's  forefinger  and  thum.b, 
fo  as  to  bring  the  blood.  Tiie  fellow  fhowed  no  figns 
of  either  pain  or  fear,  and  even  kept  him  with  us  full 
four  hours,  without  his  applying  any  fort  of  remedy,  or 
'eeming  inclined  to  do  fo." 

It  is  difficult  to  fee  how  thefe  two  accounts  can  be 
reconciled.  If  thofe  who  catch  vipers  ate  in  danger  of 
being  bit  by  them  afler  they  are  catched;  certainly  they 
muit  be  fo  before,  and  then  the  whole  relation  becomes 
contradiftory.  Our  author  tells  us,  that  thefe  feats 
were  performed  for  a  feafon,  by  thofe  who  were  artifi- 
cially armed  againft  the  viper's  poifon,  as  well  as  thofe 
who  had  the  exemption  naturally  ;  but  though  put  in 
poffefTion  of  the  drugs,  he  never  had  the  courage  to 
make  the  experiment.  That  he  fhould  have  made  fuch 
a  dreadful  experiment  on  htmfelf  no  perfon  in  his  fenles 
would  expedl ;  but  it  is  indeed  very  furprliing,  that  he 
did  not  attempt  by  means  of  thei^  medicines  to  arm 


Pfylli 


Ptrlea. 


.1  will  not  heiitate  to  aver,  that  I  have  feen  at  Cairo 
(and  this  may  be  feen  daily  without  any  trouble  or  cx- 
peuce),  a  man  who  came  from  the  catacombs,  where 
the  pits  of  the  mummy  birds  are  kept,  who  has  taken 
a  ceraftes  with  his  nakfed  hand  from  a  number  of  others 
lying  at  the  bottom  of  a  tub,  has  put  it  upon  his  bare 
licad,  covered  it  with  tlie  common  red  cap  he  wears, 
then  taken  it  out,  put  it  in  his  breaft,  and  tied  it  about 
his  neck  like  a  necklace  ;  after  which  it  has  been  ap- 
plied to  a  hen,  and  bit  it,  which  died  in  a  few  minutes; 
and,  to  complete  the  experiment,  the  man  has  taken  it 
by  the  neck,  and  beginning  at  his  tail,  has  ate  it  as  one 
would  do  a  carrot  or  ftock  of  celery,  without  any  feem- 
jng  repugnance. 

%t  know,  from  hiftory,  that  where  any  countrv'  has 
breu  remarkably  infefted  with  ferpents,  there  the  people 
have  been  fcreened  by  this  fecret. 
■  "  To  leave  ancient  hiftory,  I  can  m^elf  vouch,  that 
all  the  black  people  in  the  kingdom  of  Sennaar,  whe- 
ther  Funge  or  Nuba,  are  perfeAly  armed  againft  the 
bite  of  either  fcorpion  or  viper.  They  take  the  cera- 
ftes in  their  hands  at  all  times,  put  them  in  their  bofom.s, 
and  throw  them  to  one  another  as  children  do  apples  or 
balls,  without  having  irritated  them  by  this  ufage  fo 
much  as  to  bite.  The  Arabs  have  not  this  fecret  na- 
turally, but  from  their  infancy  they  acquire  an  exemp- 
tion from  the  mortal  coufequences  attending  the  bite 


was  fufficiently  prodigal,  againft  the  eiTefts  of  that' 
deadly  poifon  by  which  fo  many  of  them  perlfhed. — 
As  furprlfing  it  "is,  that  he  did  not  try  what  effeft  the 
root  or  its  decoftion  v;ould  have  upon  the  ferpentsJ 
themfelves ;  or  that-  though  he  fays  he  had  a  fmall 
quantity  of  this  extraordinary  root  by  him,  he  gave 
neither  drawing  nor  defcription  of  it. 

Though  it  is  impoffible  to  reconcile  the  particulars 
of  this  account  to  one  another,'  the  general  fad  of 
the  incantation  is  couiirmed  by  the  teftimony  of  M. 
Savaiy.  This  writer  tells  us,  that  he  faw  at  the  feaft 
of  Sidi  Ibrahim,  a  troop  of  people,  feemingly  poffeffed, 
with  naked  arms  and  a  fierce  look,  holding  in  their 
hands  enormous  ferpents,  which  twined  round  their 
body,  and  endeavoured  to  efcape.  Thefe  Pfylli,  grafp- 
ing  tlrem  ftrongly  by  the  neck,  avoided  the  bite  ;  and 
notwithftanding  their  hllTing,  tore  them  with  their 
teeth,  and  ate  them  alive,  while  the  blood  ftreamedfrom 
their  mouth. 

PTARMIGAN,  in  ornithology.    See  Tetrao. 

PTELEA,  SHRUB-TREFOIL  :  A  gcnus  of  the  mo-* 
nogynia  order,  belonging  to  the  tetrandria  clafs  of 
plants;  and  In  the  natural  method  ranking  with  thofe 
of  which  the  order  is  doubtful.  The  corolla  is  tetra-^ 
petalous ;  the  calyx  quadripartite  inferior ;  the  fruit  i» 
monofpermou?,  '.vith  a  ruiindi!!;  membrane  iu  the 
middle. 
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The  fpecles  are,  i .  The  trifoliata,  or  Carohna  flirub- 
trefoil,  hath  a  (hrubby  upright  ftem,  dividing  into  a 
branchy  head  eight  or  ten  feet  high,  covered  with  a 
fmooth  purpHfh  bark,  trifoliate  leaves,  formed  of  oval 
fpear-fhapcd  folioles,  and  the  branches  terminated  by 
large  bunches  of  greeniih-white  flovi^ers,  fucceeded  by 
roundifh,  bordered  capfules.  2.  The  vifcofa,  or  vifcous 
Indian  ptelea,,  rifes  with  feveral  ftrong  fhrubby  Hems, 
branching  ereilly  12  or  15  feet  high,  having  ^  light 
brown  bark,  fpear-fhaped,  ftifF,  limple  leaves,  and  "the 
branches  tenninated  by  clufters  of  greenifh  flowers. 

The  firft  fpecies  is  a  hardy  deciduous  flirub,  and  a 
proper  plant  for  the  fhrubbery  and  other  ornamental 
plantations  to  increafe  the  variety.  It  is  propagated 
by  feeds,  layers,  and  cuttings. 

The  fecond  fpecies  is  a  ftove-plant,  and  is  propaga- 
ted commonly  by  feeds. 

PTERIS,  in  botany;  a  genus  of  the  order  of 
fillces,  belonging  to  the  cryptogamia  clafs  of  plants. 
The  fruftifications  are  in  lines  under  the  margin. 
There  are  19  fpecies;  the  moll  remarkable  is  the 
aquilina,  or  common  female  fern.    The  root  of  this 
is  vlfcid,  naufeous,  and  bitterifli ;  and  hke  all  the  reft  of 
the  fern  tribe,  has  a  fait,  mucilaginous  tafte.    It  creeps 
imder  the  ground  in  fome  rich  foils  to  the  depth  of 
five  or  fix  feet,  and  ia  very  difficult  to  be  deftroyed. 
Frequent  mowing  in  pafture-grounds,  plentiful  dung- 
ing in  arable  lands,  but,  above  all,  pouring  urine  up- 
on it,  are  the  moft  approved  methods  of  killing  it.  It 
has,  however,  many  good  qualities  to  counterbalance 
the  few  bad  ones.    Fern  cut  while  green,  and  left  to 
rot  upon  the  ground,  is  a  good  improver  of  land  ;  for 
its  allies,  if  burnt,  will  yield  the  double  quantity  of 
fait  that  moft  other  vegetables  will. — Fern  is  alio  an 
excellent  manure  for  potatoes  ;  for  if  buried  beneath 
their  yoots,  it  never  fails  to  produce  a  good  crop. — 
Its  aftringency  is  fo  great,  that  it  is  ufed  in  many  places 
abroad  in  dreffing  and  preparing  kid  and  chamois  lea- 
ther.—-In  feveral  places  in  the  north,  the  inhabitants 
mow  it  green,  and,  burning  it  to  afhes,  make  thofe 
afhes  up  into  balls,  with  a  little  water,  which  they  dry 
in  the  fun,  and  make  ufe  of  them  to  wafh  their  linen 
with  inftead  of  foap.   In  many  ©f  the  Weftern  Ifles  the 
people  gain  a  very  confiderable  profit  from  the  fale  of 
the  aflies  to  foap  and  glafs  makers. — In  Glen  Elg  in 
Invernefsfliire,  and  other  places,  the   people  thatch 
their  houfes  with  the  ilalks  of  this  fern,  and  faften 
them  down  with  ropes  made  either  of  birk-bark  or 
heath.    Sometimes  they  ufe  the  whole  plant  for  the 
fame  purpofe,  but  that  does  not  make  fo  durable  a  co- 
vering.—Swine  are  fond  of  the  roots,  efpecially  if 
boiled  in  their  wafh. — In  fome  parts  of  Normandy  we 
read  that  the  poor  have  been  reduced  to  the  miferable 
neceffity  of  mixing  them  with  their  bread.    And  in 
Siberia,  and  fome  other  northern  countries,  the  inha- 
bitants brew  them  in  their  ale,  mixing  one-third  of  the 
roots  to  two-thirds  of  malt. — The  ancients  ufed  the 
root  of  this  fern,  and  the  whole  plant,  in  decoftions 
and  diet-drinks,  in  chronic  diforders  of  all  kinds,  ari- 
fing  from  obftruftions  of  the  vifcera  and  the  fpleen. 
Some  of  the  moderns  have  given  it  a  high  charadler  in 
the  fame  intentions,  but  it  is  rarely  ufed  in  the  prefent 
praftice.    The  country  people,  however,  ftiU  conti- 
nue to  retain  fome  of  its  ancient  ufes  ;  for  they  give  the 
powder  of  it  to  deftroy  worms,  and  look  upon  a  bed 
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.  of  the  green  plant  as  a  fovereign  cure  for  the  rickets  In  Pt 
children. 

PTEROCARPUS,  in  botany  :  A  genus  of  the  de- 
candria  order,  belonging  to  the  diadelphia  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
3  2d  order,  PapUloruicea.  The  calyx  is  quinquedentate, 
the  capfule  falcated,  fihaceous,  varicofe.  The  feeds  are 
few  and  folitaiy.  There  are  four  fpecies,  viz.'  i.  Bra- 
%x''^\  ^'^Mh'l^""^;  3.  Lunatus;  and,  4.  Santa/ima. 
i  his  laft  IS  by  fome  referred  to  the  genus  Santalum.  It 
IS  called  red  faunders  ;  and  the  wood  is  brought  from 
the  Eaft  Indies  in  large  billets,  of  a  compaft  texture,  a 
dull  red,  almoft  blackifh  colour  on  the  outfide,  and  a  deep 
brighter  red  within.  This  wood  has  no  manifeft  fmell, 
and  httle  or  no  tafte.  It  has  been  commended  as  a 
mild  aftnngent,  and  a  corroborant  of  the  nervous  fyf- 
tem ;  but  thefe  are  qualities  that  belong  only  to  the 
yellow  fort. 

The  princip?.!  ufe  of  red  faunders  is  as  a  colourincr 
drug  ;  with  which  intention  it  is  employed  in  fome  for- 
muliB,  particularly  in  the  fwSlura  /avenduU  compqfila. 
It  communicates  a  deep  red  to  reftified  fplrit,  but  gives 
no  tinge  to  aqueous  hquors ;  a  fmall  quantity  of  the 
relin,  extraded  by  means  of  fpirit,  tinges  a  large  one  of 
frefh  fpirit  of  an  elegant  blood-red.  There  is  fcarccly 
any  oil,  that  of  laveader  excepted,  to  which  it  com- 
municates its  colour.  GeofFroy  and  others  take  notice, 
that  the  Brazil  woods  are  fometimes  fubftituted  for  red 
faunders  ;  and  the  college  of  Bruffels  are  in  doubt  whe- 
ther all  that  is  fold  among  them  for  faunders  be  not 
really  a  wood  of  that  kind.  According  to  the  account 
which  they  have  given,  their  faunders  is  certainly  tlie 
Brazil  wood  ;  the  diftinguifliing  charafter  of  which  is, 
that  it  imparts  its  colour  to  water. 

PTEROCOCEUS,  in  botany,  is  a  fpecies  of  the 
genus  Calligonura.    See  Calligonum. 

PTERONIA,  in  botany:  A  genus  of  the  polyga- 
mia  equalis  order,  belonging  to  the  fyngenefia  clafs  of 
plants ;  and  in  the  natural  method  ranking  under  the 
49th  order,  Compnfita.  The  receptacle  is  full  of  mul- 
tipartite briftles ;  the  ^pappus  a  little  plumy  ;  the  calyx 
imbricated. 

PTEROSPERMUM,  in  botany;  A  genus  of  the 
polyandria  order,  belonging  to  the  monodelphia  clafs 
of  plants  ;  and  in  the  natural  method  ranking  under  the 
37th  order,  Co/umnifera.  The  calyx  is  quinquepartite; 
the  corolla  confifts  of  five  oblong  fpreading  petals.  The 
filaments  are  about  15,  which  unite  towards  the  bafe 
into  a  tube.  The  ftyle  is  cylindrical ;  tlie  capfule  is  oval, 
woody,  and  quinquelocular,  each  of  which  are  blvalved, 
containing  many  oblong,  compreffed,  and  winged  feeds. 
There  is  only  one  fpecies,  viz.  the  Pentapetes,  a  native 
of  the  Eaft  Indies ;  the  wood  of  which  is  very  haid, 
and  very  like  that  of  the  holly-tree. 

PTINUS,  a  genus  of  infefts  belonging  to  the  order 
of  coleoptera.  ^The  antennae  are  filiform  :  The  laft  or 
exterior  articulations  are  longer  than  the  others  :  The 
thorax  is  nearly  round,  without  a  margin,  into  which 
the  head  is  drawn  back  or  received:  The  feet  are 
made  for  leaping.    The  moft  remarkable  fpecies  are, 

I.  The  peainicornis.  This  is  produced  from  a  worm 
that  lodges  in  wood  and  the  trunks  of  trees,  fuch  as 
the  willow,  where  it  makes  deep  round  holes,  turns  to 
a  winged  infeft,  takes  flight,  and  roofts  upon  flowers. 
It  is  diftinguilhed  by  its  antennas  peainated  on  one 

fitle 
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fide,  x^hence  it  has  the  n*me  of  feathered.  The  elytra 
artd  thorax  ar^  of  a  deep  clay-coloured  brown,  the  an- 
tetin*  and  legs  are  cf  a  pale  bro1^'n. 

2.  The  peitinai.  The  foim  of  this  infcfl  referable* 
the  preceding  one,  faving  that  its  antennae  are  filiform. 
It  is  all  over  of  a  deep  blackiih  brown  colour  refem- 
bling  foot.  It  attacks  houfehold-fitmiture,  clothes, 
furs,  and  efpecially  animals  dried  and  prefervcd  in  col- 
lections of  natural  hiftcry,  where  it  makes  great  havock. 
When  caughtf  this  infeft  bends  its  legs,  draws  back 
its  head,  and  lies  as  if  it  was  dead  tiU  it  think*  itfelf 
out  of  danger.  It  cannot  be  forced  out  of  this  ftatc  of 
■i&aftion  either  by  pricking  or  tearing  :  nothing  but  a 
ftrong  degree  of  heat  can  oblige  it  to  refume  its  mo- 
i;ton.and  run  awiy.  There  are  many  beautiful  varieties 
of  this  genus  ;  but  they  in  general  efcape  our  attention 
by  their  niinutenefs,  and  living  among  hay,  dried 
leaves,  and  divers  other  dufty  matters,  where  they  un- 
dergo their  metamorphofed.  The  larvx  of  fome  are 
found  in  trunks  of  decayed  trees,  in  old  tables,  chaire, 
Ac.    See  Plate  CCCCXVI. 

PTIS.\N,  is  properly  barley  decorticated,  or  de- 
prived of  its  hulls,  by  beating  in  a  mortar,  as  was  the 
ancient  prafttce  j  though  the  coolirtg  potion  obtained 
by  boiling  fuch  barley  in  water,  and  afterwards  fweet- 
ening  the  liquor  with  liquorice-root,  is  what  at  pjiefent 
goes  by  the  name  of  ptifan  ;  and  to  render  it  laxative, 
fome  add  a  little  fena  or  other  ingredient  of  the  fame 
intention. 

PTOLEMAIC  Syjlem  of  4flrvnomyy  Is  that  in- 
vented  by  Claudius  Ptolemaeus  See  Ptolemy  (Clau- 
dius). 

PTOLEMAIS,  (anc.  gcog.) ;  the  port  of  Arfinoe, 
lituRted  on  the  w^efb  branch  of  the  Nile,  which  concurs 
to  form  tlie  ifland  called  Nomas  Herackoicsy  to  the 
fouth  of  the  vertex  of  the  Delta. 

PtOLEMAis,  (Strabo)  ;  the  largeft  and  moft  conli- 
derablc  town  of  the  Thebais,  or  Higher  Egypt,  and 
ih  nothing  (hort  of  Mt  mphis ;  governed  in  the  man* 
ncr  of  a  Greek  republic  ;  fituated  on  the  weft  fide  of 
the  Nile,  almoft  oppofite  to  CoptoS.  This  towrt, 
which  was  built  by  Ptolemy  Philadelphus,  is  now 
known  by  the  name  of  Piolometa.  The  walls  artd  gates 
are  ftill  entire,  and  there  are  a  vaft  number  of  Greek  in- 
fcriptions,  but  only  a  few  columns  of  Vhe  portico  re- 
main. There  is  likevvife  an  Ionic  temple,  done  in  the 
moft  ancient  manner  of  executing  that  order,  of  which 
Mr  Bnice  took  a  drawing,  which  is  preferved  in  the 
king's  collection. -^Another,  of  Cvrenaica,  anciently 
califed  Barce.----K  third  of  the  Troglodytica,  furnamed 
Eptthcras^  fixym  the  chace  of  wild  beafts,  as  elephants  : 
lying  in  the  fame  parallel  with  Meroe  (Strabo)  ;  on  the 
Arabian  gulf  (Piiny)  ;  4820  ftadia  to  the  fouth  of 
Berenice.- — A  fourth,  of  Galilee,  anciently  called  Aca^ 
Of  Aeon  ;  made  a  Roman  colony  under  the  emperor 
Claudius  ( Pliny ).^A  fifth  of  Pamphylia  ;  fituated  neat 
the  river  Mclas,  on  the  borders  of  Cilicia  Afpera. 

PTOLEMY  (Soter,  or  Lagus),  king  of  Egyptya 
reno\vTied  '«rarrior,  and  an  excellent  prince  :  he  efta- 
blithed  an  academy  at  Alexandna,  and  was  himfelf  a 
man  of  letters.    Died  284.  B.  C.  aged  92. 

Ptolemy  (F'hiladdphus),  his  feCond  ftfii,  futtfeded 
feim  to  the  ex clufrofl  of  Ptolemy  Ceraumis.  He  was  re- 
nowned as  a  conqueror,  but  tnof  e  Jhevefed  for  his  great  vii*-  order* 
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tues  and  political  abilities.  He  eftablilhed  and  augmented 
the  famous  Alexandrian  Kbrary,  which  had  been  be- 
gun by  his  father.  He  greatly  increafed  the  commerce 
of  Egypt,  and  granted  conhderable  piivileges  to  the ' 
Jew^i,  from  whom  he  obtained  a  copy  of  the  Old  Tc- 
ftament,  which  he  caufed  to  be  tranflated  into  Greek, 
and  depofited  in  his  library.  This  is  fuppofed  to  have 
been  the  verfion  called  the  Septuaglnt.  He  died  241$ 
years  B.  C  aged  64. 

Ptolemy  (Ceraunus),  the  elder  brother,  Aid  t<l 
Seleucus  king  of  Macedon,  who  received  him  hof|ii- 
tably ;  in  return  for  which  he  afTafllnated  him,  and 
ufurped  his  crown.  He  then  invited  Arfinoe,  wh<> 
was  his  widow  and  his  own  fiiler,  to  fliai-e  the  govern* 
ment  with  him ;  but  as  foon  as  he  got  her  in  his  pow. 
er,  he  murdered  her  and  her  children.  He  was  at 
length  defeated,  killed,  and  torn  limb  from  Umb  by 
the  Gauls,  279  B.  C. 

Ptolemy  (Claudius)^,  a  celebrated  mathemat'clart 
and  aftrologer,  was  born  ^t  Pelufium,  and  furnamed 
by  the  Greeks  Moft  D  iDine  and  Mofi  H^ije.  He  floii- 
riftitd  at  Alexandria  in  the  fecond  century,  under  the 
reigns  of  Adrian  and  Marcus  Aurehus,  about  the 
138th  year  before  the  Chriftian  era.  There  are  ftill 
extant  his  Geography,  and  feveral  learned  Works  on 
aftronomy.  The  principal  of  which  are,  i .  The  Alma- 
geft  ;  z.  De  Judki'ts  AJlrologieis ;  ^.  Plantfpbarium.  His 
fyftem  of  the  world  Was  for  many  years  adopted  by 
the  philofophers  and  aftronomers  ;  but  the  learned  have 
rejected  it  for  the  fyftem  of  Copernicus.  See  Astro* 
NOMY,  n*  16. 

PTYALISM,  In  medicine,  a  fallvatloA,  or  frequent 
and  copious  difchargc  of  faliva.  The  v/ord  ii  Greek, 
formed  from  "^ua  »« to  fpit." 

PUBERTY,  demotes  the  age  at  which  a  perfon  U 
capable  of  procreating  or  begetting  children.  See  Man, 
n«i3— 18. 

Puberty,  In  law,  is  fixed  at  the  age  of  12  In  fe- 
males, and  14  in  males ;  after  which  they  are  rec- 
koned to  be  fit  for  marriage.  But  as  to  crimes  and 
punilhments,  the  age  of  puberty  is  fixed  at  14  in  botji 
fexcs. 

PUBES,  in  anatomy,  denotes  the  middle  part  of  the 
hypogaftric  region  in  men  or  women,  lying  between 
the  two  inguina  or  groin's. 

SeSiofi  of  the  Fob-es.  See  Midwifery  and  Sigavl- 
TUN  Operation, 

PuBEs,  In  botany,  the  hair  or  dowli  on  the  leaves 
of  fome  plants.    See  Hair. 

PUBLICAN,  among  the  Romans,  one  who  f^TU- 
ed  the  taxes  and  public  revenues. 

PUBLICATION,  the  art  of  making  a  thing  knowa 
to  the  world,  the  fame  with  promulgation. 

PUBLIUS  SyROs,  a  Syrian  mimic  poet,  who  flou- 
rlftied  about  44  years  before  Chrlft.  He  was  originaU 
ly  a  flave  fold  to  a  Roman  patrician,  called  Domit'us, 
who  brought  him  up  with  great  attention,  and  gave 
him  his  freedom  wheti  of  age.  He  gained  the  efteem  of 
the  moft  powerful  men  at  Rome,  and  reckoned  J»  Caefar 
amohg  his  patrons.  He  foon  ecUpled  the  poet  Laberi* 
us,  whofe  burlefque  tompofitlons  were  ih  general  efteera.' 
1  here  remains  of  Publius,  a  coUeftion  of  moral  fen- 
lences,  writtCH  in  iambics,  and  placed  in  alphabetical 
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fueeron  0AKPUCERON,a  name  given  by  naturalifts  to  a  very 
fuffendorf  ''^'^^'^^'^able  fpecies  of  animal  of  the  piiceron  kind.  They 
t.  I  ^  hiiry  themfelves  in  the  clefts  of  the  oak  and  fome  other 
trees,  and  getting  into  the  crevices,  where  the  bark  is 
a  little  feparated  from  the  wood,  they  there  live  at  cafe, 
and  feed  to  their  fill,  without  being  expofed  to  their 
<ommon  enemies.  They  are  larger  than  the  other  pu- 
cerons,  the  winged  ones  being  nearly  as  large  as  a  com- 
mon houfe  fly;  and  thofe  without  wings  are  alfo  larger 
than  any  other  fpecies  of  the  fame  genus.  The  wing- 
ed ones  are  black,  and  the  others  of  a  coffee  colour. 
Their  trunk  is  twice  the  length  of  their  bodies,  and, 
when  walking,  it  is  carried  ftraight  along  the  belly,  trail- 
ing behind  it  with  the  point  up.  When  the  creature 
has  a  mind  to  fuck  a  part  of  the  tree  that  is  juft  before 
it,  it  draws  up,  and  fhortens  the  trunk,  till  it  brings  it 
to  a  proper  length  and  diredion  ;  but  when  it  fucks 
in  the  common  way,  it  crawls  upon  the  inner  furface  of 
the  bark,  and  the  turned  up  end  of  the  trunk,  which 
refepibles  a  tail,  fixes  itfelf  agalnft  the. wood  that  is  be- 
hind it,  or  contiguous  to  its  back,  and  fucks  there.  The 
extremity  of  this  trunk  holds  fo  fall  by  the  wood,  that 

■  when  it  is  gulled  away,  it  frequently  brings  a  fmall  piece 
of  the  wood  away  with  it. 

The  ants  are  as  fond  of  thefe  as  of  the  other  fpecies 
of  pucerons,  and  that  for  the  fame  reafon,  nut  feeding 
upon  them,  but  on  their  dung,  which  is  a  liquid  mat- 
ter of  a  fweet  tafte,  and  is  the  natural  juice  of  the  tree, 
very  little  altered.  Thefe  creature's  are  the  fureft 
guides  where  to  find  this  fpecies  of  puceron  ;  for  if  we 
at  any  time  fee  a  number  of  thefe  crawling  up  an  oak 
to  a  certain  part,  and  there  creeping  into  the  clefts  of 
the  bark,  we  may  be  affured  that  in  that  place  there 
are  quantities  of  thefe  oak  pucerons.  The  ants  are  fo 
extremely  fond  of  the  juices  of  the  tree,  when  prepared 
for  them  by  paffing  through  the  body  of  this  animal,, 
that  when  the  puceron  has  a  drop  not  yet  evacuated,  but 
hanging  only  in  part  out  at  the  paffage,^  an  ant  will  of- 
ten feize  on  it  there^  % 

Pucerons,  Vine-frettersy or  Plant-Ike.    See  Aphis^ 

PUDENDA,  the  parts  of  generation  in  both  fexes. 
See  Anatomy,  n°  107  and  108. 

PUERILITY,  in  difcourfe,  is  defined  by  Longinus 
to  be  a  thought  which,  by  being  too  far  fetched,  be- 
comes flat  and  infipid.  Puerility,  he  adds,  is  the  com- 
mon fault  of  thofe  who  affed  to  fay  nothing  but  what 
is  brilliant  and  extraordinary. 

PUFFENDORF  (Samuel  de)  was  born  in  1631 
at  Fleh,  a  little  village  in  Mifnia,  a  province  in  Up-, 
per  Saxony  ;  and  was  fon  of  Elias  Puffendorf,  minifter 

■  of  that  pliace.  After  having  made  great  progrefs  ia 
the  fciences  at  Leipfic,  he  turned  his  thoughts  to  the 
fiudy  of  the  public  law,  which  in  Germany  confifts  of 
the  knowledge  of  the  rights  of  the  empire  over  the 
Ijrinces  and  ftates  of  which  it  is  compofed,  and  thofe. 
of  the  princes  and  ftates  with  refpeft  to  each  other. 
But  though  he  ufed  his  utmoft  efforts  to  diftlnguifli  hlm- 
felf,  he  defpifed  thofe  pompous  titles  which  are  fo  raucb 
fought  for  at  univerfitics,  and  never  would  take  the  de- 
gree of  dodor.  He  accepted  the  place  of  governor  to 
the  fon  of  Mr  Coyct,.  a  Swedifh  nobleman,  who  was 
then  ambaffador  from  Sweden  to  the  court  of  Den- 
mark. For  this  purpofe  he  went  to  Copenhagen,  but 
«03atinued  not  long  at  cafe  there  j  for  tlie  war  being  re- 
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newed  fome  time  after  between  Denmark  »nd  iSweden,  Pu 

he  was  feized  with  the  whole  family  of  tha  antjbafl'ador. 
During  his  confinement,  which  lailed  eight  months,  as 
he  had  no  books,  and  was  allowed  to  Tee  no  perfon, 
he  amufed  himfelf  by  meditating  on  what  he  read  in 
Grotius's  trcatife  De  Jure  Belli  el  Pacts,  and  the 
political  writings  of  Mr  Hobbes.  Out  of  thefe  he 
drew  up  a  Ihort  fyftem,  to  which  he  added  fome 
thoughts  of  his  own,  and  publifhed  it  at  the  Hague  in 
1660,  under  the  title  of  Elements  Jurifprudtntia  Un'u 
verfalii.  This  recommended  hira  to  the  eleftor  Pala- 
tine, who  invited  him  to  the  univeriity  of  Heidelberg, 
where  he  founded  in  his  favour  a  profefforfhip  of  the 
law  of  nature  and  nations,  which  was  the  firft  of  that 
kind  eftabhfhed  in  Germany.  Puffendorf  remained  at 
Heidelberg  till  1673,  when  Charles  XI.  of  Sweden 
gave  him  an  invitation  to  be  profeffor  of  the  law  of 
nature  and  nations  at  Lunden  ;  which  place  the  eledor 
Palatine  reluAantly  allowed  him  to  accept.  He  went 
thither  the  fame  year  ;  and  after  that  time  his  reputation 
greatly  increafed.  Some  years  after,  the  king  of  Swe-» 
den  fent  for  him  to  Stockholm,  and  made  him  his  hIfl;o- 
riographer,  and  one  of  his  counfellors.  In  1688,  the 
eleftor  of  Brandenburg  obtained  the  confent  of  his 
Swedifh  majefty,  that  he  fhould  come  to  Berlin,  in  or- 
der to  write  the  hiftoiy  of  the  eledor  William  the 
Great ;  and  in  1694  made  him  a  baron.  But  he  died 
that  fame  year  of  an  inflammation  in  his  feet,  occalioned 
by  cuttlsg  his  nails  ;  having  attained  his  grand  idimac 
terlc.  Of  his  works,  which  are  numerous,  the  follow- 
ing are  the  principal :  i .  A  Treatife  on  the  Law  of 
Nature  and  Nations,  written  in  Germany  of  which 
there  is  an  Englifh  tranflatlon  with  Bavbeyrac's  Notes, 

2.  An  Introdudlion  to  the  Hiftory  of  the  Principal 
States  which  at  prefent  fubfill  in  Europe  j  written  in 
German  ;  which  has  been  alfo  tranflated  into  EngHfli^. 

3.  The  Hiftoiy  of  Sweden,  from  Guftavus  Adolphus's 
expedition  into  Germany  to  the  abdication  of  Queen. 
Chriftina..  4.  The  Hiftory  of  Charles  Guftavus,  two. 
volumes,  folio,  &c. 

PUFFIN.    See  Alca,  n^  3. 

PUGET  (Peter  Paul),  one  of  the  greateft  paintera- 
and  fculptors  France  ever  produced,  though  but  little 
noticed  by  their  owai  writers,  was  born  at  Marieillcs- 
in  1623.  In  his  youth  he  was  the.difciple  of  Roman, 
an  able  fculptor ;  and  then  went  to  Italy,  where  he 
ftudied  painting  and  archltefture.  In  painting  he  fo. 
well  imitated  the  manner  of  Peter  de  Cortona,  that  thi» 
painter  defircd  to  fee  him,  and  entered  into  a  friend- 
flilp  with  him.  In  1657,  a  dangereus  diforder  obliged 
him  to  renounce  the  pencil,  and  devote  himfelf  to  fculp- 
ture  ;  and  his  reputation  caufing  him  to  be  invited  to 
Paris,  he  enjoyed  a  penfion  of  1200  crowns,  as  fculp-- 
tor  and  director  of  the  works  relating  to  veffels  and 
galleys.  He  died  at  Maifeilles  in  1695,  and  has  left  a. 
number  of  admirable  ftatues  behind  him  both  in  France 
and  Italy.. 

PUGIL,  in-  phyfic,  &c.  fuch  a  quantity  of  flowers, 
feeds,  or  the  hke,  as  may  be  taken  up  between  the 
thumb  and  two  fore-fingers.  It  is  reckoned  the  eighth, 
part  of  the  mianipulus  or  handful. 

PULEGIUM,  or  PRNNY-Royal.    See  Mentha. 
PULEX,  the  Flea,  in  zoology,  a  genus  of  infers 
belonging  to  the  order  of  aptera.    It  has  two  c)  es. 
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and  fix  feet  fitted  for  leaping ;  the  feelers  are  like 
tht-eads  ;  the  roftrum  is  inflefted,  fetaceous,  and  armed 
with  a  fling  j  and  the  belly  is  compreffed. 

The  generation  of  this  familiar  vermin  affords  fome- 
thing  very  curious,  firft  difcovered  by  Sig.  Diaciento 
Ceftore.    Fleas  bring  forth  eggs,  or  nits,  which  they 
depofit  on  animals  that  afford  them  a  proper  food  :  thefe 
eggs  being  very  round  and  fmooth,  ufually  flip  ftraight 
down;  unlefs  detained  by  the  piles,  or  other  inequali- 
ties, of  the  clothes,  hairs,  &c.    Of  thefe  eggs  are 
hatched  white  worms,  of  a  fliining  pearl  colour,  which 
feed  on  the  fcuify  fubflance  of  the  cuticle,  the  downy 
matter  gathered  in  the  piles  of  clothes,  or  other  the 
like  fubitances.  In  a.  fortnight  they  come  to  a  tolerable 
fize,  and  are  very  lively  and  aftive ;  and,  if  at  any 
time  difturbed,  they  fuddenly  roU  themfelves  into  a 
kind  ©f  ball.    Soon  after  this,  they  come  to  creep,  af- 
ter the  manner  of  filk-worms,  with  a  very  fwift  motion. 
When  arrived  at  their  fize,  they  hide  themfelves  as 
much  as  pofllble,  and  fpin  a  filken  thread  out  of  their 
mouth,  wherewith  they  form  themfelves  a  fmall  round 
bag,  or  cafe,  white  within  as  paper,  but  without  al- 
ways dirty,  and  fouled  with  duft.    Here,  after  a  fort- 
night's refl,  the  animalcule  burfts  out,  transformed  in- 
to a  perfeft  flea  ;  leaving  its  exuviae  in  the  bag.  While 
it  remains  in  the  bag,  it  is  milk-white,  till  the  fecond 
day  before  its  eruption  ;  when  it  becomes  coloured, 
grows  hard,  and  gets  ftrength ;  fo  that  upon  its  firft 
delivery  it  fprings  nimbly  away. 

The  ilea,  when  examined  by  the  microfcope,  affords 
a  very  pleafing  objedt.  It  is  covered  all  over  with  black, 
hard,  and  fhelly  fcales  or  plates,  which  are  curioufly 
jointed,  and  folded  over  one  another  in  fuch  a  manner 
as  to  comply  with  all  the  nimble  motions  of  the  crea- 
ture.   Thefe  fcales  are  all  curioufly  pollfhed,  and  arc 
befet  about  the  edges  with  fhort  fpikes  in  a  very  beau- 
tiful and  regular  order.    Its  neck  Is  finely  arched,  and 
much  refembles  the  tail  of  a  lobfter :  the  head  alfo  Is 
very  extraordinary  ;  for  from  the  fnout-part  of  it  there 
proceed  the  two  fore-legs,  and  between  thefe  is  placed 
the  piercer  or  fucker  with  which  it  penetrates  the  lliin 
to  get  Its  food.    Its  eyes  are  very  large  and  beautiful, 
and  it  has  two  fhort  horns  or  feelers.    It  has  four  other 
legs  joined  all  at  the  breaft.    Thefe,  when  it  leaps, 
fold  fhort  one  within  another  ;  Aid  then,  exerting  their 
fpring  all  at  the  fame  inftant,  they  carry  the  creature 
to  a  furprifing  diflance.    The  legs  have  feveral  joints, 
.  and  are  very  hairy,  and  terminate  in  two  long  and  hook- 
td  fhai-p  claws.    The  piercer  or  fucker  of  the  flea  is 
lodged  between  its  fore-legs,  and  includes  a  couple  of 
darts  or  lancets  ;  which,  after  the  piercer  has  made  an 
entrance,  are  thrufl  farther  into  the  flefh,  to  make  the 
blood  flow  from  the  adjacent  parts,  and  occafion  that 
round  red  fpot,  with  a  hole  in  the  centre  of  it,  vulgarly 
called  a Jlea-bite.    This  piercer,  its  (heath  opening  fide- 
wife  and  the  tvvo  lancets  within  it,  are  very  difficult  to 
be  feen  ;  unlefs  the  two  fore-legs,  between  which  they 
are  hid,  be  cut  off  clofe  to  the  head:  for  the  flea  rarely 
puts  out  its  piercer,  except  at  the  time  of  feeding,  but 
keeps  it  folded  inwards ;  and  the  beft  way  of  feeing 
it  is  by  cutting  o£F  firft  the  head,  and  then  the  fore- 
legs, and  then  it  is  uftially  feen  thruft  out  in  convulfions. 

By  keeping  fleas  in  a  glafs  tube  corked  up  at  both 
«rad«,  but  fo  as  to  admit  frelh  air,  their  feveral  ac- 
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tions  may  be  obferved,  and  particularly  their  way  of  Valex 
coupling,  which  is  performed  tail  to  tail ;  the  female,  *v~" 
which  Is  much  the  larger,  ftanding  on  the  male.  They 
may  alfo  be  thus  feen  to  lay  their  eggs,  not  all  at  once, 
but  ten  or  twelve  in  a  day,  for  feveral  days  fucceflively ; 
which  eggs  will  be  afterwards  found  to  hatch  fuccef- 
fively  In  the  fame  order.  The  flea  may  eafily  be  dlf« 
fefted  in  a  drop  of  water ;  and  by  this  means  the  fto- 
mach  and  bowels,  with  their  periftaltic  motion,  may  be 
difcovered  very  plainly,  as  alfo  their  tcftes  and  penis, 
with  the  veins  and  arteries,  though  minute  beyond  all 
conception.  Mr  Lleuwenhoek  affirms  alfo,  that  he  has 
feen  innumerable  animalcules,  ftiaped  like  ferpents,  in 
the  femen  mafculinum  of  a  flea.  This  blood-thirfty  in 
feft,  which  fattens  at  the  expence  ef  the  human  fpecies,  q 
prefers  the  more  delicate  fkin  of  women ;  but  preys  Infeas<, 
neither  upon  epileptic  perfons,  nor  upon  the  dead  or  P- 330i  ^ 
dying.  It  loves  to  neftle  in  the  fur  of  dogs,  cats,  and 
rats.  The  neiis  of  rivei-fwallows  are  fometimcs  plen- 
tifully ftored  with  them. 

Fleas  are  apterous  ;  walk  but  little,  but  leap  to  a 
height  equal  to  200  times  that  of  their  own  body. 
This  amazing  motion  is  performed  by  means  of  the  cla- 
fticity  of  their  feet,  the  articulations  of  which  arc  fo 
many  fprings.    Thus  it  eludes,  with  furprifing  agility, 
the  purfuit  of  the  perfon  on  whom  it  riots. — Among 
the  memorabilia  of  fleas,  one,  they  fay,  has  been  feen 
to  draw  a  fmall  filver  piece  of  ordnance  to  which  it 
was  fattened,  the  firing  of  the  gun  nowlfe  daunting  its 
intrepidity.    The  owner  can-led  it  about  in  a  litttle 
box  lined  with  velvet,  every  now  and  then  placing  it 
on  her  arm  to  let  it  feed ;  but  winter  put  an  end  to 
the  being  of  this  martial  flea.    Another  flea  that  be- 
came flave  to  an  Englifliman,  had,  for  Its  daily  and 
eafy  tafl<,  to  drag  its  golden  chain  and  padlock,  of  the 
weight  of  one  grain.    A  third  flea  ferved  as  a  thrill- 
horfe  to  an  Engllfh  artlft,  who  had  made  an  ivory 
coach  and  fix,  that  carried  a  coachman  with  his  dog 
between  his  legs,  a  poftlllon,  two  footmen,  and  four 
infide  risers.    At  Surat  fleas,  bugs,  and  other  voraci- 
ous vermin,  are  In  fo  great  veneration,  that  they  have 
an  hofpltal  endowed,  where  every  night  a  poor  fellow, 
for  hire,  fuffers  himfelf  to  be  preyed  upon.     He  is 
faftened  naked  on  a  bed,  when  the  feaft  begins  at  his 
expence.    In  Turkey  there  is  a  fimilar  foundation  for 
decayed  dogs ;  an  inftitutlon  lefs  ridiculous  than  the 
other.    .Mercurial  ointment,  brimftone,  a  fumigatioa 
with  the  leaves  of  penny-royal,  or  frefh-gathered  leaves 
of  that  plant  fewed  up  in  a  bag,  and  laid  in  the  bed,  are 
remedies  pointed  out  as  deftrudtive  of  fleas. 

PuLSX-zlrboreusy  in  natural  hiftory,  the  name  given 
by  Mr  Reaumur  to  a  very  large  genus  of  fmall  animals. 
They  are  a  kind  of  half-winged  creatures  :  they  have 
granulated  antennjc ;  and  fome  of  them,  In  their  moft 
pcrfeft  ftate,  have  complete  wings.  Thefe  are  diftln- 
gulfiied  from  the  others  by  the  name  of  mufca-^pulex  or 
the  •winged  pulex. 

The  feveral  fpecies  of  thefe  creatures  are  of  different 
colours  :  fome  are  brown,  others  yellow  ;  but  the  moft 
frequent  are  green.  They  all  feed  upon  the  leaves  of 
trees,  which  become  withered  and  curled  up  on  their 
croding-^tedn  j  and  they  are  fo  common,  that  where- 
ever  a  leaf  of  a  tree  is  found  curled  up,  or  of  a  diffe- 
Mnt  form  from  the  others,  it  Is  highly  probable  thefe 
4  M  2  animals 
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animals  arc  pn  it,  or  that  it  i$  t>eir  -work.  Among  beautiful  red  patches  whicli  may  be  obfsrved  in  a  drv 
trees  the  willow  and  the  rofe  s*"-?  the  moft  infpf^^^  h^r  fu 
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trees  the  xyillow  and  the  rofe  S'--e  the  moft  infedled  by 
them ;  and  among  plants,  the  bean  and  the  poppy. 
They  live  a  focial  life,  nmltitudes  of  males  and  female? 
being  found  together.    The  females  are  eafily  diitin- 

fuifhed  from  the  males,  by  their  being  thigkcr  in  the 
ody,  and  having  larger  bellies. 
It  is  veiy  wonderful,  that  of  aU  the  known  animak 
of  the  winged  kind,  thefe  are  the  only  ones  which  are 
viviparous.  This  is  eafily  feen  beyond  a  pofTibility  of 
^oqbt ;  for,  on  examining  a  elufter  of  them  together, 
it  is  a  common  thing  to  fee,  by  the  help  of  a  fmall 
magnifier,  a  female  in  the  aft  of  pj^rturition  ;  and  the 
author*  v)f  this  account  frequently  faw  the  young  pulex 
protruded  out,  from  a  paffage  near  the  anus  of  the 
female,  perfectly  formeii.  He  had  fufpefted  this 
from  the  total  want  of  eggs  among  fo  numerous  a  tribe 
ef  animals,  and  frpm  their  remajkably  fpcedy  propaga- 
tion, and  was  thus  convinceil  of  jt  by  ocular  demonftra- 
tior. 

Tiiey^are  armed  with  f-  tender  and  flexile  probofcis ; 
^«;th  v,'hich_they  feize  hold  of  the  young  flioots  of  the 
tue  they  Hve  upon,  twilling  the  probofcis  round  it. 
Thefe  creatures  are  always  'feen  naked  and  expofed, 
ftanding  on  the  outfide  of  tlie  ftalks  and  leaves,  and 
fucking  in  their  juices  for  nourifl^ment  with  their  pro- 
bofcis.^  But  there  is  another  fpecies  of  them,  which- 
are  ahke  viviparous,  and  agree  with  them  in  all  re- 
fpefts  except  in  their  ipanner  of  living.  Thefe  get 
into  the  inner  fubftance  of  the  leaves,  like  the  worms 
called  afcar'ides;  and  feed  on  the  parenchyma,  being  de- 
fended  from  all  injuries  by  living  between  the  integu^ 
ments.  In  this  cafe,  the  leaves  they  bury  themfelves 
in  become  fcabrous  and  deformed,  and  produce  a  fort 
of  galls :  fo  that  Malpighi  erred  ii>  fuppofing  all  the 
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furamer  feafon  on  ftagnant  waters,  giving  rtis  to  re- 
ports of  water  being  turned  to  blood,  and  in  the  miu48 
of  the-  lefs  informed  thought  to  portend  dire  events. 
Tlie  other  fpecies  of  the  fame  genus  colled.  o«  waterf 
in  a  fimilar  way,  and  occafipn  a.  fimilar  appearance,  a) 
has  been  mentioned  under  the  generic  name,  to .  which 
we  refer  our  readers.  See  alfo  Swammerdam's  .^coi  of 
Nature,  p.  39.  ;  Baker's  Emp/oy  merit  far  the  Microfcope, 
p.  302. ;  Schoeffer's  Icon.  Inf  ;  Sultz,.  Inf..  p.  30  ;  De 
Seer's  Inf.  vol.  7.  Sic.  where  tliere  are  alib  excellent  fi^ 
gures,of  it.  We  have  given  a  hgurc  of  it  m.agnihed  and 
drawn  from  life  :  'ilie  outward  form  of  the  body,  ^^^^^ 
Swammerdam  fays,  is  a  kind  of  fquare  ;  under  the 
eye  th  ere  is  a  fharp  beak ;  on  the  brcall  are  a  kind  of 
arms  divided  into  branches  like  the  boughs,  of  trees, 
and  in  the  abdomen  tliere  is  a  tranfparent  fubliatice 
with  the  legs  and  tail,  and  in  the  hinder  part  of  the 
body,  its  legs  appear  placed  as  it  were  on  the  middle 
of  the  back :  'I'he  eyes  are  almoit  clofe  together,  antj 
?re  reticulated  ;  the  beak  is  ti  aiifpai  ent. 

It  appears  that  infefta  of  this  tribe  are  enabled  to 
bear  the  extremes  of  heat  and  cold  :  for  Ray,  ia  his;  I/if 
toria  Infeilorum,  p.  41.  obferves,  that  the  puUx  jhmath 
lis  was_  met  with  by  Mr  Willoughby  in  a  hot  batlt. 
near  Vicenza  in  Italy,  the  tempeiature  of  which  was. 
fuch  as  to  preyent  any  other  living  therein ;  and,  oa 
the  contrary,  O.  Fabricius,  in  his  Fauna  Grmdandtat 
p.  264.  mentions  tlie  circumltance  of  the  munoculus  puleK 
being  frequently  found  under  the  ice  iu,  the  ftagnant 
waters  of  Greenland. 

The  chego,  or  puJex  rnhumtu,  cutem  penetrans.  A-- 
mericanus  of  Catcfby,  is  a  very  fmall"  animal  found 
in.  warm  climates.  It.  is  a  veiy  troublefome  infeft^ 
efpecially  to  negroes  and  fuch  as  are  iloven{y  or  go- 


rails  pi  trees  to  be  produced  by  the  animals  hatched  of  barefooted.  They  penetrate  the  llcin,  under  which  the\r 
the  eggs  of  ichneumon  flies:  fince  thefe  animnis  lav  a  Knnfh  of  pfr<r=  ,x-k;^Ii  r,.,.oi       .u  .  u:  „  r_  ^' 


the  eggs  of  ichneumon  flies ;  fince  thefe  animals,  which 
are  viviparous,  and  are  of  a  very  different  kind  from 
tlie  worms  of  the  iGhneumpn  flies,  equally  produce  them. 
A  female  of  the  fpecies  here  treated  of  has  been  feeq 
to  bring  forth  feven  young  ones  in  a  day :  and  thus 
from  refiding  alone  in  the  tubercles  which  flie  had  form- 
ed on  a  leaf,  fhe  in  a  little  time  becomes  the  mothe? 
of  a  numerous  family  ;  eaqh  of  which  raifes  its  ©wn  tu- 
mour  or  gall  on  the  leaf,  which  at  firft  are  fmali  and 
round,  and  of  a  beautiful  red  like  kermes. 
,  Such  of  thefe  as  are  of  the  male  fpecies  have  a  cer- 
tain time  of  reft,  in  which  they  lie  buried  in  a  filky 
matter,  and  afterwards  become  winged,  flying  nimbly 
about ;  whereas  the  females  never  are  able  to  fly,  but 
remain  ^ays  half-winged.  It  is  to  be  obfervcd,  how- 
ever, that  there  is  a  different  fpecies  of  winged  infefts 
frequently  found  flying  about  the  female  puliees,  as 
well  as  their  own  males ;  fo  that  all  the  fmall-winged 
infefts  about  them  are  not  to  be  thought  of  their  own 
fpecies.  Thefe  do  not  greatly  differ  in  figure  ;  but  the 
one  are  harmlefs,  and  the  others  have  ftings,  and  hurt 
s^ny  part  of  the  body  pn  which  they  fix. 

Pulex  /Iquatkus  mdorum  ( monoculys  pulex  of  Lm- 
ifsens),  in  entymology,  is  a  fpecies  of  the  gem^s  Mono- 
cuLus,  which  fee.  It  is  a  moft  curious  infeft  of  the. 
fize  of  a  flea,  and  has  been  noticed  by  nnmy  writers, 
who  have  examined  its  parts  with  accuracy,  and  is  that 
which,  uniting  together  in  vaft  ni«nbe?s,  occ^ion*  ^ 
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lay  a  bunch  of  eggs,  which  fwell  to  the  bignefs  of  a 
fmall  pe^  or  tare.  They  are  exceedingly  painful ;  and 
unlefs  great  care  is  ufed  in  taking  them  out,  they  are  dap? 
gerous.  It  is  about  one-fourth  tiie  livse  of  a  common 
flea  ;  the  figure  is  conhderably  magniiied.  From  the-ccccxvl 
mouth  ifl'ues  a  hollow  tube  hke  that  of  a  common 
flea,  between  a  pair  of  antenng^.  it  has  fix  jointed 
legs,  and  fomething  like  a  tail.  Under  it  is  one  of  its? 
eggs,  which  is  fcarcely  vifible  to  the  naked  eye.  Thefe 
animals  are  a  great  Jiuifance  to  moft  parts  of  Ameficsj. 
between  the  tropics.  See  Sir  Hans  Sloune's  Hiftory  of 
Jamaica,  Iqtrod.  p.  cxjtiv.  and  vol.  ii.  p.  191,  192. 

PuLRX-Eaters,  a  name  given  by  naturaliits;  10  a  fort 
of  worms  freq,uently  found  on  the  leaves  of  trees,  where 
they  devour  the  animus  called  pu/kes  arbwe  't^ 

pi  thefe  there  £re  feyeral  fpepies,  which  owe  theie 
origin  to  the  eggs  of  differeait  creatuies.  j  for  there  arst 
none  of  them  in  their  uhimate  ftate  in  this  their  time 
of  feeding.  According  to  ihe  different  animals  whofe 
eggs  they  a?e  hatched  f  rom,  thefe  are  of  different  form 
and  ftrufture.  Some  a,rc  hexapodes,  or  endued  with  fui 
feet ;  thefe  belong  to  the  beetle-tribe,  and  finally  change 
into  beetles  like  the  pareat  animal  froan  whofe  egga 
they  fprung.  Others  have  no  legs,  and  aie  produced- 
from  the  eggs  of  flies  of  various,  ^ii^jds.  And,  finally^, 
others  are  genuine  catei-piilars,  thpftgh  fni*!!;  but  thefe 
are  the  moit  rare  of  all. 

Tlic  tw(o  general  kiadsi  are  the  hexapodes,  or  beetle* 
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worms  J  sad  the  apodes,  or  fly-worms.  The  fl  c  x»h,\ch  qS  motion, 
gives  origin  to  the  lall  of  thele  is  a  faur-winged  one  ; 
and  takes  care  alwap  to  depofit  her  eggs  in  a  place 
where  there  are  plenty  of  the  piiHces,  ulually  on  the 
ftalk  or  young  branches  of  a  tree  in  the  midll  of  large 
families  of  them.  Tl»e  worm,  ^  foon  as  hatched,  finds 
itfelf  in  the  naidit  of  abundance  of  food,  preying  at 
pkafure  on  thefe  animals,  which  arc  wholly  defence- 
lefs.  The  ilalks  of  the  elder  and  woodbine  are  fre- 
quently found  covered  over  with  thele  pulices  ;  and 
among  them  there  may  ufually  be  toimd  one  or  more 
Gi  thefe  deltroyeva  feeding  at  will,  fucking  in  the  juiceS 
from  their  bodies,  and  then  throwing  away  the  diy 
Ikins-  Beiides  the  worms  of  this  four-winged  fly,  there 
is  one  of  a  two-winged  wafp  fly,  very  deilructive  of 
thefe  animals. 

PULLEY,  in  mechanics,  one  of  the  Ave  mechanical 
powers.    See  Mechanics,  p.  739. 

PULMO,  the  LuNOs,  in  Anatomy.    See  there, 

1 17. 

PULMONARIA,  Lungwort  :  A  genus  of  the 
fnonogynia  order,  belonging  to  the  pentandria  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
41  ft  order,  Jfier^foiia.  The  corolla  is  funnel-ihaped, 
with  its  throat  pervious  ;  the  calyx  is  prilmatic  and 
pentagonal.  There  are  feveral  fpecies  ;  of  which  the 
moil  remarkable  is  the  officinalis,  com.mon  fpotted  lung- 
wort, or  Jerufalem  cowlHp.  This  is  a  native  of  woods 
and  ftudy  places  in  Italy  and  Germany,  but  has-  been 
cultivated  in  Britain  for  medicinal  ufe.  The  leaves  are 
of  a  green  colour,  fpotted  with  wliite  ;  and  of  a  mu- 
cilaginous taile,  without  any  fmelL  They  ai-e  recom- 
mended in  phthifis,  ulcers  of  the  lungs,  &c.  but  their 
virtues  in  thefe" difeafes  are  not  warranted  by  cxperi^ 
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Ffeqwncy  and  quicknefs  a^te  ©fi«B  cpa^ 
founded  with  each  other.  A  puKe  is  faid  to  hc  Aard  ' 
or  fo/t,  with  regard  to  the  artei-y,  according  as  it  is 
teitfe,  renitent,  and  hard,  or  flaccid,  foftj  and  iax  :  for 
the  difpolition  of  the  arteries  contributes  greatly  to  the 
change  of  the  pulfe;  whei^oi'C  it  fometlmes  happens,- 
that  the  pulfe  in  both  arms  is  not  alike,  which  is  very 
common  in  a  hemiplexy.  Add  to  thefe  a  convullive 
pulfe,  which  does  not  proceed  fronx  the  blood,  bu]t 
from  the  ftate  of  the  artery  ;  and  is.  known  by  a  tre- 
miilous  fubfultory  motion,  and  the  artery  feems  to 
drawn  upwards  :  this,  in  acute  fevers,  is  the  fign  of 
death  ^.  and  is  faid  to  be  the  pulfe  in  dying  perfonv 
which  is  likewife  generally  unequal  and  intermitting.. 
A  ^/rat  pulfe  fhovvs  a  more  copious  afflux  of  the  blood 
to  the  heart,  ai^  from  thence  into  the  arteries  ;  a  Jiit/e 
pulfe  the  coutrar}^ 

The  pulfes  of  perfoi^  differ  according  to  the  large- 
nefs  of  the  heart  and  veffels,  the  quantity  and  tempe- 
ries  of  tlte  blood,  the  elaftic  force  of  the  canals  ;  as  al- 
fo  with  regard  to  the  fex,  age,  feaCon,  air,  motion,  foodj. 
fleep,  watchings,  and  pallions  of  the  mlnd.^    The  pialfe 
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PULO  PtNANG.     See  Prince  of  Wales's  JJland. 

PULP,  in  pharmacy,  the  fieihy  and  fucculent  parts 
of  fruits  extracted  by  infufion  or  boiling,  aiod  paiTed 
tlirough  a  fieve. 

J'ULPIT,  an  elevated  place  in  a  church,  whenxe 
fermons  are  delivered.  The  French  give  the  fame  name 
to  a  reading-defli. 

PULPITUM,  in  the  Greciaa  and  Romaa  theatres, 
was  a  place  where  the  players  performed  their  parts.  It 
was  lower  than  the  fcena,  -and  higher  than  the  orcheftra, 
Xt  nearly  aiifwered  to  what  we  civll  the  ftage.  as  diilin- 
^uiflied  from  the  pit  and  gcdlerk:s.—-Pa//>i was  alfo 
a  moveable  deflc  or  pulpit,  from  which  difputants  pro- 
nounced their  differtations,  and  authors  recited  their 
works. 

PULSE,  in  the  animal  economy,  denotes  the  beat- 
xng  or  throbbing  of  the  heart  and  arteries. 

No  do<£krine  has  been  involved  in  more  difficulties 
tlxan  that  of  pulfes  -y  fmce,  in  giving  a  phyfiological  ac- 
count of  them,  phyficians-  have  efpoufed  quite  oppofite 
£entiraent8 ;  v/hilil  fome  doubt  whether  the  pulfe  is 
#wiag  to  the  fyftole  or  diaitole  ;  as  alfo,  whether  the 
motion  of  the  heart  and  arteries  is  one  and  the  fame, 
for  a  moment  of  time. 

With  regard  to  motion^  the  pulfes  are  reckoned 
©nly  four  ;  great  and  little,  quick  and  flow.  When 
quicknefs  and  greatuefs  are  joined  together,  it  becomes 
violent;  and  when  it  is  little  and  flow  it  is  called  a  lueak 
pulf&.  They  are  aUb  faid  to  be  frequciU  and  rare,  equal 
»i»d  uneqml  s  but  tliefe  are-  not  the  effential  affedioris 


is  larger  and  more  quick  m  n^ea  than  in  women ;  m 
the  bilious  and  fang«inet)-bihous,  than  in  the  phlegma- 
tic and  mclanchohc.  Thofe  who  are  lean,  with  tenfe 
fibres  and  large  velTels,  have  a  greater  and  a  ftronger 
pidfe,  than  thofe  that  are  obefe,  with  lax  ribres  and 
fniall  veffels  ;  whenee  they  are  more  healthy,  robuft,. 
and  apt  for  labour.  In  children,  the  pulfe  is  quick  and. 
foft ;  in  Jidftlts  greater  and  more  violent.  In  the  old, 
it  is  coinmonly  great,  hard,  and  flow,.  Labour,  mo- 
tion, and  exerclle  of  the.  body,  increufe  the  circulatiqa- 
cf  the  blood,  the  exa-etions^  and  particularly  refpira- 
tion  J  reft  renders  the  circulation  How  and  weak ;  in- 
terife  fpeaking  increaies  the  circulation,  and  confequent- 
ly  renders  the  pulfe  large  and  quick.  In  watching,  the 
pulfe  is  more  evident.;  in  fleep,  more  flow  and  languid. 
After  drinking  hot  things,  fuch  as  coffee  and  tea,  or 
hot  bath-waters,  as  well  as.  after  meals,  the  pulfe  vi- 
brates more  quick.  But  nothing  produces  a  greater 
change  in  the  pulfe  than  ^edlions  of  the  mind:  ia 
terror,  it  is  unequal,  fmall,  and  contracted ;  in  joy,  fre^ 
quent  and  great;  iiv  anger,  quick  and  hard;  in  fa<^nefs, 
flow,  fmall,,'deep,  and  weak;  andin  iatenfe  fl:udy,  Ian-- 
guid  and  weak.  With  regard  to  the  air,  when,  aher  the 
predominancy  of  a  weft  or  fouth  wind,  it  becomes  north 
or  eiill,  the  pulfe  Is  ftrouger  and  larger  ;  as  alfo  when 
the  quickfilver  rifes  in  the  barometer.  But  when  the 
atmofphere  is  denfe,  humid,  rainy,  with- a  long  fouth 
wind  ;  as  alfa  where  the  life  is  ledentary,  the  fleep 
long,  and  the  feafon  aiUumnal,  the  pulfe  is  languid  and 
fmall,  and  the  perfpiration  decreafed._  In  May  it  is. 
great,  and  fometimes  violent ;  in  the  middle  of  fummer, 
quick  but  weak  ;  in  the  autumn,  flow,  foft,  and  weak 
in  the  winter,  hard  and  great.  A  draftic  purge  and  aa 
emetic  render  the  ptilfe  hard,  quick,  and  weak,  witk. 
lofs  of  ftrength ;  chalybeates,.  and  the  baik,  render  it 
great  and  robuit,  and  the  complexion  lively;  volatile^ 
amplify  and  increafe  the  pulfe  ;  acids  and  nitrous  ref 
medics  refrigerate  tlie  body,,  and  appeafe  the  pulfe; 
opiates  and  the  hke  render  it  fraaU  and  weak,  and 
decreafe  the  elafticity  of  the  folids ;  and  poiions  ren- 
der it  fmall,  corArafted,  and  hard*  When  the  quantity 
of  the  blood  is  too  great,,  bleeding  raiifes  the  puUe. 
Pulse,  is  alfo  ufed  ior  the  itroke  with  which  any 

medium 
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PuUencr,  medium  Is  afFefted  by  the  motion  of  light,  found,  &c. 
through  it. 

^     ^  Sir  Ifaac  Newton  demonftrates,  that  the  velocities 

of  the  puUes  in  an  elaftic  fluid  medium  (whofe  elaftici- 
ty  is  proportionable  to  its  denfity)  are  in  a  ratio  com- 
pounded of  half  the  ratio  of  the  elaftic  force  dire6lly, 
and  half  the  ratio  of  the  denfity  inverfely  ;  fo  that  in  a 
medium  whofe  elafticity  is  equal  to  its  denfity,  all  puifes 
.  will  be  equally  fwift. 

Pulse,  in  botany,  a  term  applied  to  all  thofe  grains 
or  feeds  which  are  gathered  with  the  hand  ;  in  contra- 
diftinftlon  to  corn,  &c.  which  are  reaped,  or  mowed  ; 
or,  It  is  the  feed  of  the  leguminous  kind  of  plants,  as 
beans,  vetches,  &c.  but  is  by  fome  ufed  for  artichokes, 
afparagus,  &c. 

PULTENEY  (William),  the  famous  oppofer  of  Sir 
Robert  Walpole  in  parliament,  and  afterward  earl  of 
Bath,  was  defcended  from  one  of  the  moll  ancient  fa- 
Itiilies  in  the  kingdom,  and  was  born  in  1682.  Being 
well  qualified  in  fortune,  he  early  procured  a  feat  in  the 
houfe  of  commons,  and  diftinguifiied  himfelf  as  a  warm 
partifan  againft  Queen  Anne's  miniftry  ;  whofe  errors 
be  had  fagacity  to  deteft,  and  fpirited  eloquence  to  ex- 
pofe.    When  King  George  1.  came  to  the  throne, 
Mr  Pulteney  was?  made  fecretaiy  at  war,  and  foon  af. 
ter  cofferer  to  the  king's  houfehold  ;  b^it  the  good  un- 
derftanding  between  this  gentleman  and  Sir  Robert 
Walpole,  who  then  a6led  as  prime  minifter,  was  inter- 
rupted in  1725,  on  a  fufpicion  that  Walpole  was  defi- 
rous  of  extending  the  limits  of  prerogative,  and  of  pro- 
moting the  intereits  of  Hanover,  to  the  prejudice  of 
thofe  of  Britain.    His  oppofition  to  Sir  Robert  was 
indeed  carried  to  fuch  indifcriminate  lengths,  that  foroc 
have  been  of  opinion  he  often  afted  againft  meafures 
beneficial  to  the  public,  merely  from  perfonal  motives. 
It  would  be  impracticable  here  to  trace  his  parliamen- 
tary conduft :  fo  it  muft  fuffice  to  obferve  in  general, 
that  he  became  fo  obnoxious  to  the  crown,  that  m  1 73 1 
the  king  called  for  the  council-book,  and  with  his  own 
hand  ftruck  out  his  name  from  the  lift  of  privy-coun- 
fellors  ;  a  proceeding  that  only  ferved  to  inflame  his 
refentment  and  increafe  his  popularity.    Thus  he  ftill 
cont^iiued  to  attack  the  minifter  with  a  fe verity  of  elo- 
quence and  farcafm  that  worfted  every  antagonift  ;  fo 
that  Sir  Robert  was  heard  to  declare,  he  dreaded  that 
man's  tongue  more  than  another  man's  fword.  At 
length,  when  Walpole  found  the  place  of  prime  minifter 
no  longer  tenable,  and  refigned  in  174 1,  among  other 
promotions  Mr  Pulteney  refumed  his  place  in  the  pri- 
vy-council, and  was  created  earl  of  Bath  ;  a  title  pur- 
chafed  at  the  expence  of  that  popularity  which  after- 
Ward  he  naturally  enough  afFefted  to  contemn.  In 
1760,  toward  the  clofe  of  the  war,  he  publiflied  A 
Letter  to  two  Great  Men,  recommending  proper  ar- 
ticles to  be  infifted  on  in  a  treaty  of  peace  ;  which, 
though  ihe  writer  was  then  unknown,  was  greatly  ap- 
plauded, and  went  through  feveral  impreflions.  He 
died  in  1764 ;  and  as  his  only  fon  died  before  him,  the 
title  became  extinft. 

PULVERIZATION,  the  art  of  pidverlzing,  or 
reducing  a  dry  body  into  a  fine  powder;  which  is  per- 
formed in  friable  bodies  by  pounding  or  beating  them 
in  a  mortar,  &c. ;  but  to  pulverize  malleable  ones, 
Other  methods  muft  be  taken.    To  pulverize  lead,  or 
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tin,  the  wetKod  Is  this :  Rub  a  round  wooden  box  aH 

over  the  infide  with  chalk ;  pour  a  little  of  the  melt- 
ed metal  nimbly  into  the  box ;  when  ftutting  the  hd, 
and  fnaking  the  box  briflily,  the  metal  will  be  reduced 
to  powder. 

PUMEX,  the  PuMiCE-STOKE,  a  fubftance  frequent- 
ly thrown  out  of  volcanoes,  though  there  are  many 
which  are  never  known  to  throw  it  out.  It  is  very  full 
of  pores  and  bhfters  ;  in  confequence  of  which  it  is 
fpecifically  very  light,  and  -refembles  the  frothy  flag 
produced  in  our  iron  furnaces.  It  is  of  two  colours, 
black  and  white ;  the  former  being  that  which  it  has 
when  thrown  put  of  the  volcano ;  the  latter,  as  Cron- 
ftedt  conjeftures,  being  perhaps  faded  and  bleached. 
M.  Magellan  confiders  it  rather  as  a  volcanic  eje^^ion 
than  a  volcanic  production ;  and  defcribes  it  as  of  a 
white,  reddifti-brown,  grey,  or  black  colour.  It  is  of  a 
rough  and  porous  confiftence,  being  made  up  of  flender 
fibres  parallel  to  eaqh  other,  and  very  light,  fo  that  it 
fwims  on  water.  It  ftrikcs  fire  with  fteel,  though  with 
difficulty,  and  feems  originally  to  have  been  an  albeftos 
decompofed  by  the  aftion  of  fire  ;  but,  on  obferving 
the  appearance  of  that  glafly  flag  produced  in^  the  iron- 
furnaces,  which  entirely  refembles  the  pumice-ftone, 
and  is  produced  from  the  calcareous  fluxes  ufed  to  pro- 
mote the  fufion  of  the  ore,  our  author  is  of  opinion 
that  the  formation  of  pumice  may  be  rather  attributed 
to  that  kind  of  froth  which  muft  be  formed  at  the  top 
of  the  melted  matters  in  the  volcanic  crater.  An  hun- 
dred  parts,  according  to  Bergman,  contain  from  6  to 
15  of  magnefia,  with  a  fmall  proportion  of  calcare- 
ous earth,  and  the  grcateft  part  filex.  Another  kind 
of  pumice,  which  feems  to  be  a  ferruginous  granite  al- 
tered by  fire,  has  been  difcovered  by  Doiomieu  at 
Stromboli. 

Pumice-ftone  is  ufed  in  feme  mechanical  arts ;  as  for 
rubbing  and  fmoothing  the  furfaee  of  metals,  wood, 
pafteboard,  and  ftone  ;  for  which  it  is  well  fitted  by 
reafon  of  its  harfli  and  brittle  texture ;  thus  fcouring 
and  carrying  off'  the  little  inequalities  from  the  furfaces 
juft  mentioned, 

PUMICE-sTONE.    See  the  preceding  article. 
PUMP,  an  hydraulic  machine  for  raifing  water  by 
means  of  the  preffure  of  the  atmofphere. 

It  would  be  an  entertaining  and  not  an  uninftruc-  Qf  thi 
tive  piece  of  information  to  learn  the  progreffive  ftcps 
by  which  the  ingenuity  of  man  has  invented  the  van- 
ous  methods  of  raifing  water.  A  pump  muft  be  coft- 
fidered  as  the  laft  ftep  of  this  progrefs.  Common  as  it 
is,  and  overlooked  even  by  the  curious,  it  is  a  very  ab- 
ftrufe  and  refined  invention.  Nothing  like  it  has  been 
found  in  any  of  the  rude  nations  whom  the  reftlefs  fpi- 
rlt  of  the  Europeans  has  difcovered,  either  in  the  new 
continent  of  America  or  the  iflands  of  the  Pacific 
Ocean.  Nay,  it  was  unknown  in  the  cultivated  em- 
pire of  China  at  the  time  of  our  arrival  tl>ere  by  fea  ; 
and  it  is  ftill  a  rarity  everywhere  in  Afia,  in  places  un- 
frequented by  the  Eurppeans.  It  does  not  appear  to 
have  been  known  to  the  Greeks  and  Romans  in  early 
times  ;  and  perhaps  it  came  from  Alexandria,  where 
phyfical  and  mathematical  fcicnce  was  much  cultivated 
by  the  Greek  fchool  under  the  proteAion  of  the  Ptole- 
mies. The  perfoj-mances  of  Ctefibius  and  Hero  arc 
fpoken  of  by  Pliny  and  Vitruvius  as  curious  novei- 
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ties  (a).  It  is  perhaps  not  difficult  to  trace  the_  fleps 
by  which  thofe  mechanicians  were  led  to  the  inven- 
tion. The  Egyptian  wh<;el  was  a  common  machine  all 
over  Afia,  and  is  ftill'  in  ufe  in  the  remoteft  corners, 
and  was  brought  by  the  Saracens  into  Spain,  where  it 
is  ttill  very  common  under  its  ancient  name  nori  a.  The 
Danifh  miflxonaries  found  in  a  remote  village  in  the 
kingdom  of  Siam  the  immediate  offspring  of  the  nona 
{Leltres  Edifi antes  et  Curleufes.)  It  was  a  wheel  turned 
by  an  afs,  and  carrying  round,  not  a  ftring  of  earthen 
pots,  but  a  ftring  of  wifps  of  hay,  which  it  drew 
through  a  wooden  trunk.  This  rude  chain-pump  was 
in  frequent  ufe  for  watering  the  rice  fields.  It  is 
i>ighly  probable  that  It  is  of  great  antiquity,  although 
we  do  not  recoiled  its  being  mentioned  by  any  of  the 
Greek  or  Roman  writers.  The  Arabs  and  Indians 
were  nothing  lefs  than  innovators ;  and  we  may  fup- 
pofe  with  great  fafety,  that  what  arts  we  now  find 
among  them  they  poffeffed  in  veiy  remote  periods. 
Now  the  ftep  from  this  to  the  pump  is  but  (hort,  though 
it  is  nice  and  refined  ;  and  the  forcing  pump  of  Ctefibi- 
us  Is  the  eafieft  and  moll  natural. 

Let  AB  (fig.  I.)  be  the  furface  of  the  water  In  the 
•  -vrell,  and  D  the  height  where  it  Is  to  be  delivered.  Let 
s  DC  be  a  long  wooden  trunk,  reaching  as  deep  under 
w-ater  as  poflible.    Let  the  rope  EF  be  fitted  with  its 
knot  of  hay  F.    When  It  is  drawn  up  through  the 
trunk,  It  will  bring  up  along  with  it  all  the  water  lying 
between  C  and  A,  which  will  begin  to  run  out  by  the 
fpout  D  as  foon  as  the  knot  gets  to  G,  as  far  be- 
low D  as  C  is  below  A.    All  this  Is  very  obvious  ; 
and  It  required  but  little  refledlon  to  be  affured,  that  If 
F  was  let  down  again,  or  pufhed  down,  by  a  rod  Inilead 
of  a  rope,  It  would  again  perform  the  fame  office.  Here 
is  a  very  fimple  pump.    And  if  it  was  ever  put  In  prac- 
tice, It  behoved  to  fiiow  the  fuppo'jting  power  of  the 
atmofphere,  becaufe  the  water  would  not  only  be  lifted 
by  the  knot,  but  would  even  follow  it.    The  Imper- 
feftion  of  tWs  pump  behoved  to  appear  at  firll  fight, 
and  to  fuggeft  its  remedy.    By  puihing  down  the  knot 
F,  which  we  fhall  henceforward  call  tlie  pifloth  all  the 
force  expended  In  lifting  up  the  water  between  A  and 
G  is  thrown  away,  becaufe  It  Is  again  let  down.  A 
valve  G,  at  the  bottom,  would  prevent  this.    But  then 
there  mull  be  a  paffage  made  for  the  water  by  a  lateral 
tube  KBD  (fig.  2.)  And  if  this  be  alfo  furnlfhed  with 
a  valve  H,  to  prevent  its  lofing  the  water,  we  have  the 
pump  «f  Ctefiblus,  as  flcetched  In  fig.  2.    The  valve  Is 
the  great  refinement :  but  perhaps  even  this  had  made 
its  appearance  befote  in  the  noria.    For,  in  the  more 
perfeft  kinds  of  thefe  machines,  the  pots  have  a  ftop 
•r  valve  in  their  bottom,  which  hangs  open  while  the 
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pot  defccnds  with  Us  mouth  downwards,  and  then  al- 
lows It  to  fiU  rendily  in  the  clftern  ;  whereas,  without 
the  valve.  It  would  occafion  a  double  load  to  the  wheel.  , 
If  we  fuppofe  that  the  valve  had  made  Its  appearance 
fo  early,  it  is  not  improbable  that  the  common  pump 
flcetched  In  fig.  3.  was  ae  old  as  that  of  Ctehbius.  _  For 
a  further  defcrlption  of  the  pump  of  Ctefibius  as  it  was 
ufed  by  the  ancients,  and  of  thole  pumps  which  have 
been  deduced  from  it  and  are  now  In  common  "le,  fee 
Hydrostatics  n^  28—32.  In  this  place  we  fhall  firll 
give  a  Ihort  defcrlption  of  the  chief  varieties  of  thele  en- 
gines, confidering  them  in  their  fimpleft  form,  and  we 
fhall  explain  In  very  general  terms  their  mode  of  opera- 
tion. We  (hall  then  give  a  conclfe  and  popular  theory 
of  their  operation,  furnllhing  principles  to  direa  us  la 
their  conarudlon  ;  and  we  lhall  conclude  with  the  dc. 
fcriptlon  of  a  few  peculiarities  which  may  contribute  to 
their  improvement  or  perfetlion. 

There  are  but  two  foils  of  pumps  which  eilentially 
differ  ;  and  all  the  varieties  that  we  fee  are  only  modifi- 
cations of  thefe.  One  of  thefe  original  pumps  has  a  folid 
pifton  ;  the  other  has  a  pifton  with  a  perforation  and 
a  valve.  We  ufually  call  the  firll  a  forcing  pump, 
and  the  fecond  a  lifting  or  sucking  pump.  p 

Fi.o-.  2.  Is  a  Iketch  of  the  fojrclng  pump  in  its  moltP'^rcir  | 
fimple  form  and  fituation.  It  confiils  of  a  lio^ow  cy-f^.j^P^  * 
hnder  ACco,  called  the  working  barrel,  open  at  both 
ends,  and  having  a  valve  G  at  the  bottom,  opening  up- 
wards. This  cylinder  Is  filled  by  a  folid  pifton  EF,  co- 
vered externally  with  leather  or  tow,  by  which  means  it 
fits  the  box  of  the  cyhnder  exadly,  and  allows  no  water 
to  efcape  by  its  fides.  There  is  a  pipe  KHD,  which  com- 
municates laterally  with  this  cylinder,  and  has  a  valve  at 
fome  convenient  place  H,  as  near  as  poffible  to  its  junc- 
tion with  the  cylinder.  This  valve  alfo  opens  upwards. 
This  pipe,  jufually  called  the  rising  pipk,  or  main,  ter- 
minates at  the  place D, where  the  water  muft  be  dehvered,  ^ 

Now  fuppofe  this  apparatus,  fet  Into  the  water,  fa  its  mode  of 
that  the  upper  end  of  the  cyhnder  may  be  under  or  operation, 
even  with  the  furface  of  the  water  AB;  the  water 
will  open  the  valve  G,  and  after  fiUing  the  barrel  and 
lateral  pipe,  will  alfo  open  the  valve  H,  and  at  laft 
Hand  at  an  equal  height  within  and  without.    Now  . 
let  the  pifton  be  put  in  at  the  top  of  the  working  bar- 
rel, and  thruft  down  to  K.    It  will  pufti  the  water  be- 
fore it.    This  willlhut  the  valve  G,  and  the  water  will 
make  Its  way  through  the  valve  H,  and  fill  a  part  B  b 
of  the  rifing  pipe,  equal  to  the  Internal  capacity  of  the 
working  barrel.    When  this  downward  motion  of  the 
pifton  ceafes,  the  valve  H  will  fall  down ,  by  Its  own 
weight  and  fliut  this  paffage.    Now.  let  the  pifton  be 
drawn  up  again  :  The  valve  H  hinders  the  water  m 


^Arin  the  early  Greek  writings,  it  does  not  appear  that  the  words  avrx^f  '«vrx7«,  'avrx.a,  &c.  were^^^d  to 
ex^re  s  any  thlngTl^^         we  J  a  pump.    In  aff  thefe  paffages  the  words  ^f^^_?^ 
ing  of  water,  or,  more  particularly,  the  drawing  it  with  a  bucket  or  fomething  fimilar. 

mitive,  is  a  drain,  fink,  or  receptacle  for  colkainj,.  fcattered  water,  either  f^r  ufe,  or  to  get  rid  of  it ,  hence  it 
cametofiffnlfYthefmkorwellof  a  fhip ;  and   avrxnv  was  fynonymous  with  our  verb      to  bale  the  boat. 

a  4  6^  Hnuhl\o2^).  is  the  ^#/  or  budet  with  which  water  is  drawn 

•A,.r  Is  the  fervice  (generally  a  punlftiment)  of  drawing  water.  Av.vV  v.  «  to  draw  water  with  a  bucket  :  hence 
♦t  f    !  If  ArlWe'f  exoreLn^  O  -  w  ^vrxu.        ?r..     See  even  the  late  authority  of  the 

twTeftan"hnll^^^^^^  is  evidently  fomething  which  the  woman  brought 

along  with  her  j  probably  a  bucket  and  rope. 
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^  t}tt  rifing  prpe  from  returning  into  tke  working  barrel 
But  now  the  valve  G  is  opened  by  the  preffure  of  the 
external  w^ter,  and  the  water  enters  aud  fills  the  cylin- 
der  as  the  pifton  rifes.  When  the  pifton  has  got  to 
the  top,  let  It  be  thruft  down  again ;  The  valve  G 
will  agani  be  {hat,  and  the  water  will  be  forced  through 
the  paffage  at  H,  and  rife  along  the  main,  pufhing  be- 
fore  itthe  water  already  there,  and  wfll  now  have  its 
fut^ce  at  L.  Repeating  this  operation,  the  water 
mutt  at  laft  amve  at  D,  however  remote,  and  the  next 
ftroke  would  ralfe  it  to  e  ;  fo  that  during  the  next  rife 
of  the  pifton  the  water  in  will  running  off  by 
the  fpout.  &  J 

The  effeft  will  be  the  fame  whatever  is  the  pofition 
<si  the  workmg  barrel,  provided  only  that  it  be  under 
^vater.  It  may  he  horizontally  or  floping,  or  it  may 
te  with  Its  mouth  and  pifton  rod  undermott.  It  is  ttill 
4he  fame  forcing  pump,  and  operates  in  the  fame  man- 
lier and  by  the  fame  means,  viz.  the  preffure  of  the  fur- 
tounding  water. 

The  external  force  which  muft  he  applied  to  produce 
this  effea  IS  oppofed  by  the  preffure  exerted  by  the  wa- 
ter  on  the  oppofite  face  of  the  piftom  It  is  evident, 
from  the  common  laws  «f  hydroftatlcs,  that  this  oppo- 
img  preffure  is  equal  to  the  weight  of  a  pillar  of  wa- 
ter, having  the  face  of  the  pifton  for  its  bafe,  and  the 
perpendicular  height  J  A  of  the  place  of  delivery 
above  the  furface  of  the  water  AB  in  the  ciftern  for  its 
height.  The  form  and  dimenfions  of  the  rifmo-  pipe 
are  indifferent  in  this  refpeft,  becaufe  heavy  flul(£  mefs 
^niy  in  the  proportion  of  their  perpendicular  heio  ht.  Ob- 
fervc  that  it  is  not  //  F,  but  ^  A,  which  meafures  this 
preffure,  which  the  moving  force  muft  balance  and  fur- 
tnount.  The  whole  preffure  on  the  under  furface  F / 
of  the  pifton  is  indeed  equal  to  the  weight  of  the  pillar 
dV/s;  but  part  of  this  "is  balanced  by  the  water  AF/a 
If  indeed  the  water  does  not  ^et  into  the  upper  part 
ot  the  working  barrel,  this  compenfation  does  not 
obtain.  While  we  draw  up  the  pifton,  this  preffure  is 
removed,  becaufe  -all  communication  is  cut  off  by  the 
valve  H,  which  now  bears  the  whole  preffure  of  the 
water  m  the  main.  Nay,  the  afcont  of  the  pifton  is 
even  aflifted  by  tlie  preffure  of  the  furroundlng  water. 
It  IS  only  during  tlie  defcent  of  the  pifton  therefore 
that  the  exterud  force  Is  ncceffary. 

Obferve  that  the  mcafure  now  given  of  the  external 
force  IS  OT:ly  what  is  neceffary  for  da/at/cmg  the  prefilire 
of  the  water  in  riling  pipe.  But  In  order  that  the 
pump  may  pen-orm  work,  it  muft  furmomt  this  pref- 
lure,  and  caufe  the  water  to  Iffue  at  D  with  fuch  a  ve- 
locity that  the  required  quantity  of  water  may  be  deli- 
vered in  a  given  tbic.  This  requires  force,  even  al- 
thought  here  were  no  oppofing  preffure;  which  would  be 
the  cale  ii  th<;  mam  were  horizontal.  The  water  Bh 
It,  but  It  IS  at  reft.  In  order  that  a  gallon,  for  in- 
stance, may  be  delivered  in  a  fecond,  the  whole  water 
m  the  jiprizontal  main  muft  be  put  in  motion  with 
a  certam  velocity.  This  requires  force.  We  muft 
therefore  always  diftlngulfii  between  the  ftate  of  equlll- 
brtum  and  the  ftate  of  aaual  working.'  Xt  is  the 
eqmhbnum  only  that  we  confider  ^  prefent  ;  and  no 
more  i,s  neceffary  for  underftanding  the  operation  of  the 
difterent  fpecies  <if  pumps.  The  other  force  is  of  much 
more  intr*<iate  inyeiligatioh,  afid  wiU  be  confidered  by 
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^  The  fimpleft  form  and  Tituatlon  of  the  lifting  pnmp  pJ 

IS  reprefented  by  the  fketch  Hg.  3.    The  pump  is  ^ 

immeifed  m  the  ciftern  tlU  both  the  valve  G  and  pifton  x  -c  ^ 
F  are  under  the  furface  AB  of  the  furroundlng  water,  p^mp 
By  this  means  the  water  enters  the  pump,  opening  both 
valves,  and  fiiially  ftands  on  a  level  within  and  without.  c 
Now  draw  up  the  pifton  to  the  furface  A.  '  It  muft  Its  m 
lift  up  the  water  w4Ich  is  above  it  (becaufe  the  valve ''P^* 
m  the  pifton  remains  fliut  by  its  own  weight)  ;  fo  that 
Its  furface  wUl  now  be  at  a,  A  a  being  made  equal 
AF.    In  the  mean  time,  the  preffure  of  the  fuiTound- 
ing  water  forces  it  into  the  working  barrel,  throujrh 
the  valve  G ;  and  the  barrel  is  now  fiUed  with  water. 
Now,  let  the  pifton  be  puftied  down  again  ;  the  valve 
G_ immediately  fhuts  by  its  own  weight,  and  in  oppo- 
fition  to  the  endeavours  which  the  water  irt  the  band 
makes  to  efcape  this  way.    This  attempt  to  comprefs 
the  water  m  the  barrel  caufes  it  to  open  the  valve  F  in 
the  pifton  ;  or  rather,  this  valve  yields  to  oiw  endeavouf 
to  puih  the  pifton  down  through  the  water  in  the  work- 
ing barrel.    By  this  mean?  we  get  the  pifton  to  the 
bottom  of  the  barrel ;  and  it  has  now  above  it  the  whole 
pillar  of  water  reaching  to  the  height  a.    Drawing  ui* 
the  pifton  to  the  furface  A  a  fecond  time,  muft  lift  this 
double  column  along  with  it,  and  its  furface  now  will  be 
at  ^.  The  pifton  may  again  be  thruft  down  through  the 
water  m  the  barrel,  and  again  di-awn  up  to  the  furface* 
which  will  raife  the  water  to  c.    Another  repetition 
will  raife  It  to  J  i  and  it  will  now  fliow  itfelf  at  the  in- 
tended  place  of  delivciy.    Another  repetition  wIU  raife 
It  to  e;  andwhUe  the  pifton  is  now  defcending  to  make 
another  ftroke,  the  water  in  ed  will  be  running  off 
through  the  fpout  D  ;  and  thus  a  ftream  wiU  be  pro- 
duced, in  fome  degree  continual,  but  very  unequal.  Thi» 
IS  inconvenient  in  many  cafes  :  thus,  in  a  pump  for  do^ 
meltic  ufes,  fuch  a  hobbling  ftream  would  make  it  very 
troubleforae  to  fill  a  bucket.  It  is  therefore  ufual  to  ter- 
minate the  main  by  a  ciftern  LMNO,  and  to  make  the 
Ipout  imall.  By  this  means  the  water  brought  up  by  the 
lucceffive  ftrokes  of  the  pifton  rifes  to  fuch  a  height  m 
this  ciftern,  as  to  produce  an  efflux  by  the  fpout  nearly 
equable.    The  fmaller  we  make  the  fpout  D  the  more 
equable  will  be  the  ftream ;  for  when  the  pifton  brino-s 
up  more  water  than  can  be  difcharged  during  Its  de- 
fcent,  fome  of  it  remains  in  the  ciftern.    This,  added 
to  the  fupply  of  next.ftioke,  makes  the  water  rife  hlcrh- 
ei- in  the  ciftern  than  it  did  by  the  |»receding  ftroke. 
1  his  will  caufe  the  efllux  to  be  quicker  during  the  de- 
fcent of  the  pifton,  but  perhaps  not  yet  fufficlently 
quick  to  difcharge  the  whole  fupply.    It  therefore  rifes 
hiL^her  next  ftroke  ;  and  at  laft  it  rifes  fo  high,  that  the 
increafed  velocity  of  efflux  makes  the  difcharge  precife- 
ly  balance  the  fupply.    Now,  the  quantity  fupplled  in 
each  ftroke  14  the  fame,  and  occupies  the  fame  room  in 
the  ciftern  a<  top ;  and  the  furface  will  fink  the  fame 
number  of  inches  during  the  defcent  of  the  pifton,  whe- 
ther that  furface  has  been  high  or  low  at  the  becrinnln? 
But  becaule  the  velocities  of  the  efflux  are  as  thefqua?e 
roots  of  the  heigl^ts  of  the  water  above  the  fpout,  it  is 
evident  that  a  fink  of  two  or  three  inches  will  make  a 
fmaUer  change  in  the  velocity  of  efflux  when  this  helpht 
and  velocity  ane  great.    This  feems  but  a  trifiino-  ob- 
fervation  ;  but  it  ferves  to  Illuftrate  a  thin?  to  be  confi- 
dered  afterwards,  which  is  important  ahd'^abftrufe.  but 
perfeftly  fimilar  to  diiy. 

3  It 


P  U  M 


I  H9  ] 


P   U  M 


imp. 


•7 

(ft  of 

'iiigthe 
bon  a 
per 
ke. 


)iiveni- 
and  un 
jffary. 


9 

ft  of 
H'eight 
le  wa- 
nd 

'liTf,  of 

itmo- 
re. 


1t  h  evident,  that  the  force  neceffary  fdr  this  opei-a- 
tlon  mufl  be  equal  to  the  weight  of  the  pillar  of  water 
dAaDy  if  the  pipe  be  perpendicular.  If  the  pump 
be  Handing  aflope,  the  preffure  which  is  to  be  balanced 
is  ftill  equal  to  the  weight  of  a  pillar  of  water  of  this 
perpendicular  height,  and  having  thefurface  of  the  pifton 
for  its  bafe. 

■  Such  is  the  fimpleft^  and,  we  may  add,  by  far  the 
beft,  form  of  the  forcing  and  lifting  pumps ;  but  it  is  not 
the^mofl  ufual.  Circumftances  of  convenience,  econo- 
my, and  more  frequently  of  fancy  and  habit,  have  cau- 
fed  the  pump-makers  to  deviate  greatly  from  this  form. 
Jt  is  not  ufual  to  have  the  working  barrel  in  the  water; 
this,  efpecially  in  deep  wells,  makes  it  of  difficult  accefs 
for  repairs,  and  requires  long  pifton  rods.  This  would 
not  do  in  a  forcing  pump,  becaufe  they  would  bend. 

We  have  fuppofed,  in  our  account  of  the  lifting  pump, 
that  the  rife  of  the  pifton  always  terminated  at  the  fur- 
face  of  the  water  in  the  ciftern.  This  we  did  in  order 
that  the  barrel  might '  always  be  filled  by  the  preffure 
of  the  furrounding  water.  But  let  us  fuppofe  that  the 
rife  of  the  pifton  does  not  end  here,  and  that  it  is  gra- 
dually drawn  up  to  the  very  top  :  it  Is  plain  that  the 
preffure  of  the  atmofphere  is  by  this  means  taken  off 
from  the  water  in  the  pipe  (feePNEUMATics),  while  it 
remains  prefling  on  the  water  of  the  ciftern.  It  will 
therefore  caufe  the  water  to  follow  the  pifton  as  it  rifes 
through  the  pipe,  and  it  will  raife  it  in  this  way  3  3  feet 
at  a  medium.  If,  therefore,  the  fpout  D  is  not  more 
than  33  feet  above  the  furface  of  the  water  in  the  ci- 
ftern, the  pipe  will  be  full  of  water  when  the  pifton  is 
at  D.  Let  it  be  puftied  down  to  the  bottom ;  the  wa- 
ter will  remain  in  the  pipe,  becaufe  the  valve  G  will 
fhut :  and  thus  we  may  give  the  pifton  a  ftroke  of  any 
length  not  exceeding  33  feet.  If  we  raife  it  higher 
than  this,  the  water  will  not  follow ;  but  it  will  remain 
in  the  pipe,  to  be  lifted  by  the  pifton,  after  it  has  been 
puftied  down  through  it  to  the  bottom. 

But  it  is  not  neceffaiy,  and  would  be  very  inconve- 
"nient,  to  give  the  pifton  fo  long  a  ftroke.  The  great 
ufe  of  a  pump  is  to  render  effedlual  the  reciprocation 
of  a  fliort  ftroke  which  we  can  command,  while  fuch  a 
long  ftroke  is  generally  out  of  our  power.  Suppofe 
that  the  pifton  is  pCiftied  down  only  to  ^  ;  it  will  then 
have  a  column  b  f  incumbent  on  it,  and  it  will  lift  this 
column  when  again  drawn  up.  And  this  operation 
may  be  repeated  like  the  former,  when  the  pifton  was 
always  under  water ;  for  the  preffure  of  the  atmofphere 
will  always  caufe  the  water  to  follow  the  pifton  to  the 
height  of  33  feet. 

Nor  is  it  neceffary  that  the  fixed  valve  G  be  placed 
at  the  lower  orIfice"of  the  pipe,  nor  even  under  water. 
For,  while  things  are  in  the  ftate  now  defcribed,  the 
pifton  drawn  up  to  /,  and  the  whole  pipe  full  of  wa- 
ter ;  if  we  fuppofe  another  valve  placed  at  b  above  the 
furface  of  the  ciftern,  this  valve  can  do  no  harm.  Now 
let  the  pifton  defcend,  both  valves  G  and  b  will  ftiut. 
G  may  now  be  removed,  and  the  water  will  remain  fup- 
ported  in  the  fpace  G  by  the  air ;  and  now  the  altei-- 
nate  motions  of  the  pifton  will  produce  the  fame  effeft 
as  before. 

We  found  in  the  former  cafe  that  the  pifton  was  car- 
rying a  load  equal  to  the  weight  of  a  pilJar  of  water  of 
the  height  AD,  becaufe  the  furrounding  water  could 
only  fupport  it  at  its  own  level.  Let  us  fee  what  change 
is  produced  by  the  affiftance  of  the  preffuie  of  the  at- 
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mofphere.  Let  the  under  furface  of  the  pifton  be  at  ^;  Punip, 
when  the  pifton  was  at/,  33  feet  above  the  furface  of  — — v~~" 
the  ciftern,  the  water  was  raifed  to  that  height  by  the 
preffure  of  the  atmofphere.  Suppofe  a  partition  made 
at  ^  by  a  thin  plate,  and  all  the  water  ajjove  it  taken 
away.  Now  pierce  a  hole  in  this  plate.  The  preffure  of 
the  atmofphere  was  able  to  carry  the  whole  column  f  a. 
Part  of  this  column  is  now  removed,  and  the  remainder 
is  not  a  balance  for  the  air's  preffure.  This  will  therefore 
caufe  the  water  to  fpout  up  through  this  hole  and  rife 
to  /".  Therefore  the  under  furface  of  this  plate  is  pref- 
fed  up  by  the  contiguous  water  with  a  force  equal  to 
the  weight  of  that  pillar  of  water  which  it  formerly 
fupported ;  that  is,  with  a  force  equal  to  the  weight  of 
the  pillar  fb.  Now,  the  under  furface  of  the  pifton, 
when  at  b^  is  In  the  fame  fituation.  It  is  preffed  upwards 
by  the  water  below  it,  with  a  force  equal  to  the  weight 
of  the  column  fb  :  But  it  is  preffed  downwards  by  the 
whole  preffure  of  the  atmofphere,  which  preffes  on  all 
bodies  ;  that  is,  with  the  weight  of  the  pillar  f  a.  On 
the  whole,  therefore.  It  is  preffed  downwards  by  a  force 
equal  to  the  difference  of  the  weights  of  the  pillars  / a 
and / b  ;  that  is,  by  a  force  equal  to  the  weight  of  the 
pillar  b  a. 

It  may  be  conceived  better  perhaps  In  this  way. 
When  the  pifton  was  under  the  furface  of  the  water  in 
the  ciftern,  it  was  equally  preffed  on  both  fides,  both  by 
the  water  and  atmofphci*e.  The  atmofphere  exerted  its 
preffure  on  it  by  the  intervention  of  the  water  ;  which 
being,  to  all  fenfe,  a  perfeft  fluid,  propagates  every  ex- 
ternal preffure  imdimlnifhed.  When  the  pifton  is  drawn 
up  above  the  furface  of  the  pit-water,  the  atmofphere 
continues  to  prefs  on  its  upper  furface  with  its  whole 
weight,  through  the  intervention  of  the  water  which 
lies  above  It ;  and  its  preffure  muft  therefore  be  added 
to  that  of  the  incumbent  water-  It  alfo  continues  to 
prefs  on  the  under  furface  of  the  pifton  by  the  interven-. 
tlon  of  the  water;  that  Is,  it  preffes  this  water  to  the 
pifton.  But,  in  doing  this,  it  carries  the  weight  of 
this  water  w  hich  it  is  preffnig  on  the  pifton.  The  pref- 
fure on  the  pifton  therefore  is  only  the  excefs  of  the 
whole  preffure  of  the  atmofphere  above  the  weight  of 
the  column  of  water  which  it  is  fupporting.  There- 
fore the  difference  of  atmofpheric  preffure  on  the  upper 
and  under  furfaces  of  the  pifton  is  precifely  equal  to  the 
weight  of  the  column  of  water  fupported  in  the  pipe  by 
the  air.  It  is  not,  however,  the  individual  weight  of 
this  column  that  loads  the  pifton  ;  it  is  the  part  of  the 
preffure  of  the  atmofphere  on  its  upper  furface,  which 
is  not  balanced  by  its  preffure  on  the  under  furface. 

In  attempting  therefore  to  draw  up  the  pifton,  we  have 
to  furmount  this  unbalanced  part  of  the  preffure  of  the 
atmofphere,  and  alfo  the  weight  of  the  water  w  hich 
b"es  above  the  pifton,  and  muft  be  lifted  by  it:  and  thus 
the  whole  oppofing  preffure  is  the  fame  as  before,  name- 
ly, the  .weight  of  the  whole  vertical  pillar  reaching  from 
the  furface  of  the  water  in  the  ciftern  to  the  place  of 
delivery.  Part  of  this  weight  is  immediately  c^l^  led  by 
the  preffure  of  the  atmofphere  ;  but,  in  lieu  of  it,  there 
is  an  equal  part  of  this  preffure  of  the  atmofphere  ab- 
ttrafted  from  the  under  furface  of  the  pifton,  while  its 
upper  furface  fuftalns  its  whole  preffure.  jq 

So  far,  then,  thefe  two  ftates  of  the  pump  agree.— -Other cir- 
But  they  differ  exceedingly  in  their  mode  of  operation  ;''"'P^^"'^*' 
and  there  are  fome  circumftances  not  very  obvious  which  j^j^j^^j^j^ 
muft  be  attended  to,  in  order  that  the  pump  may  deli- 
4  N  '  ver 
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ver  any  water  at  the  fpout  D.  This  requires,  therefore,    tity ;  and  therefore  when 
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a  ferious  examination. 

Let  the  fixed  Talve  G  (fig.  4.)  be  fuppofed  at  the 
furface  of  the  ciftern  water.  Let  M  m  be  the  loweft, 
and  N  n  the  higheft,  pofitions  of  the  pifton,  and  let 
HA  =  ^  be  the  height  of  a  column  of  water  equipon- 
derant with  the  atmofphere. 

When  the  pump  Is  filled,  not  with  water,  but  with 
air,  and  the  pifton  is  in  its  loweft  pofition,  and  all  in 
equilibrlo,  the  internal  air  has  the  fame  denfity  and 
elafticity  with  the  exten\al.  The  fpace  MA  a  w,  there- 
fore, contains  air  of  the  common  denfity  and  elafticity. 
Thefe  may  be  meafured  by  h,  or  the  weight  of  a  co- 
lumn of  water  vvhofc  height  is  h.  Now,  let  the  pifton 
be  drawn  up  to  N  «.  The  air  which  occupied  the  fpace 
MA  a  m  now  occupies  the  fpace  N A  a  n,  and  its  denfi- 

MA  am         ,  „.  .  . 

tv  is  now   .  Its  elafticity  is  now  diminiftied,  be- 

^  iSrxa  n  •' 

ing  proportionable  to  its  denfity  (fee  Pneumatics),  and 

no  longer  balances  the  preflure  of  the  atmofphere.  The 

valve  G  will  therefore  be  forced  up  by  the  water,  which 

will  rife  to  fome  height  S    .    Now  let  the  pifton  again 

defcend  to  Mm.    It  cannot  do  this  with  its  valve  ftiut; 

for  when  it  comes  down  fo  far  as  to  reduce  the  air  again 

to  its  common  denfity,  it  is  not  yet  at  M,  becaufe  the 

fpace  below  it  has  been  diminifhed  by  the  water  which 

got  into  the  pipe,  and  is  retained  there  by  the  valve  G. 

The  pifton  valve,  therefore,  opens  by  the  air  which  we 

thus  attempt  to  comprefs,   and  the  fuperfluous  air 

efcapes.    When  the  pifton  has  got  to  M,  the  air  is 

again  of  the  common  denfity,  and  occupies  the  fpace 

MS  s  m.    Now  draw  the  pifton  up  to  N.    This  air  will 

expand  into  the  fpace  NS  sn,  and  Its  denfity  will  be  re- 

MS  sm  ,     .   „.  . 

duced  to   ,  and  its  elafticity  will  no  longer  ba- 


MN  Is  given,  the  reftangle  I^"' 

ASxSN  Is  given.    If  this  height  AS  be  lefs  than  that   

of  the  pifton  in  its  loweft  pofition,  the  pump  will  raife 
no  water,  although  A  N  may  be  lefs  than  AH.  Yet 
the  fame  pump  will  raife  water  very  effefitually,  if  it  be 
firft  of  all  filled  with  water  ;  and  we  have  feen  profef- 
fional  engineers  much  puzzled  by  this  capricious  failure 
of  their  pumps.  A  little  knowledge  of  the  princij)les 
would  have  prevented  their  difappointment.  1 1 

To  infure  the  delivery  of  water  by  the  pump,  the  ^^ode  of 
ftroke  muft  be  fuch  that  the  rectangle  MNxAH  may  ^""/^^^.^.^ 
be  greater  than  any  rectangle  that  can  be  made  of  the  water  ' 
parts  of  AN,  that  is,  greater  than  the  fquare  of  half 
AN.    Or,  If  the  iength  of  the  ftroke  be  already  fixed 
by  other  circumttances,  which  Is  a  common  cafe,  we  muft 
make  AN  fo  ftort  that  the  fquare  of  its  half,  meafured 
in  feet,  (hall  be  lefs  than  33  times  the  ftroke  of  the 
pifton. 

Suppofe  that  the  fixed  valve,  inftead  of  being  at  the 
furface  of  the  water  in  the  ciftern,  is  at  S,  or  any  where 
between  S  and  A,  the  performance  of  the  pump  will 
be  the  fame  as  before  :  But  if  it  be  placed  anywhere 
above  S,  it  will  be  very  different.  Let  it  be  at'T.  It 
is  plain  that  when  the  pifton  is  puflied  down  from  N  to 
M,  the  valve  at  T  prevents  any  air  from  getting  down ; 
and  therefore,  when  the  pifton  is  drawn  up  again,  the 
air  contained  in  the  fpace  MT  t  m  will  expand  into  the 


MT 

fpace  NT/«,  and  Its  denfity  will  be  

^  NT- 
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which  exprefles  the  denfity  of  the  air  whick 


NSj 

lance  the  preffure  of  the  atmofphere,  and  more  water 
wIU  enter,  and  It  will  rife  higher.  This  wIU  go  on 
continually.  But  it  may  happen  that  the  water  will 
never  rife  fo  high  as  to  reach  the  pifton,  even  though 
rot  33  feet  above  the  water  in  the  ciftern  :  For  the  fuc- 
ceffive  diminutions  of  denfity  and  elafticity  are  a  ferles 
of  quantities  that  decreafe  geometrically,  and  therefore 
tvill  have  a  limit.  Let  us  fee  what  determines  this  11- 
jnlt. 

At  whatever  height  the  water  ftands  in  the  lower 
part  of  the  pipe,  the  weight  of  the  column  of  water 
SA  as,  together  with  the  remaining  elafticity  of  the  air 
above  it,  exaftly  balances  the  preffure  of  the  atmofphere 
(fee  Pneumatics,  n°io8.)  Now  the  elafticity  of  the  air 

MSsm 

in  the  fpace  NS  j  «  is  equal  to  h  X-j^g  ^  ^ 
in  the  cafe  where  the  limit  obtains,  and  the  water  rifes 
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no  farther,  we  muft  have  Arr  AS+o  ^tvt, — -,  or,  becaufe 

No  i  n 

the  column  is  of  the  fame  diameter  throughout,  h  — 
MS  MS 


AS+^'NS 


and  -j^g  ^  =      AS,  =  HS,  and  NS  :  MS 

nrHA  :  HS,  and  NS— MS  :  NSr-HA— HS  :  HA,  or 
NM:NS^AS:AH,  and  NMxAH=NSxAS.— 
Therefore,  if  AN,  the  diftance  of  the  pifton  in  its 
higheft  pofition  from  the  water  in  the  ciftern,  and  NM 
the  length  of  its  ftroke,  be  given,  there  is  a  certain  de- 
termined height  AS  to  which  the  Avater  can  be  raifed 
by  the  preffure  of  the  air :  For  AH  is  a  conftant  quan- 


was  left  in  the  fpace  TS  j-^  by  the  former  operations.—- 
The  air,  therefore,  In  TS  j  ^  will  alfo  expand,  will  open 
tihe  valve,  and  now  the  water  will  rife  above  S.  The 
proportion  of  NS  to  NT  may  evidently  be  fuch  that  the 
water  will  even  get  above  the  valve  T.  This  dimlnlfhes 
the  fpace  NT^«;  and  therefore,  when  the  pifton  has 
been  puftied  down  to  M,  and  again  drawn  up  to  N,  the 
air  will  be  ftill  more  rarefied,  and  the  water  will  rife  ftill 
higher.  The  foregoing  reafoning,  however,  is  fufiici- 
ent  to  fiiow  that  there  may  ftill  be  a  height  which  the 
water  will  not  pafs,  and  that  this  height  depends  on  the 
proportion  between  the  ftroke  of  the  pifton  and  its  dif- 
tance from  the  water  in  the  ciftern.  We  need  not  give 
the  determination,  becaufe  it  will  come  in  afterwards  in 
combination,  with  other  circumftances.  It  is  enough 
that  the  reader  fees  the  phyfical  caufes  of  this  limitation : 
And,  laftly,  we  fee  plainly  that  the  utmoft  fecurity  will 
be  given  for  t'he  performance  of  the  pump,  when  the 
fixed  valve  is  fo  placed  that  the  pifton,  wheh  In  Its  loweft 
Therefore, ,  pofition,  fhall  come  into  contaft  with  it.    In  this  cafe, 

the  rarefaftlon  of  the  air  will  be  the  completeft  poffible;  g^^jj'y 
and,  if  there  were  no  fpace  left  between  the  pifton  and  air-iigh 
valve,  and  all  were  perfeAly  air-tight,  the  rarefadllon 
would  be  complete,  and  the  valve  might  be  any  tiling 
lefs  than  33  feet  from  the  furface  of  the  water  in  the 
ciftern. 

But  this  perfeft  contaft  and  tightnefs  Is  unattainable; 
and  though  the  pump  may  be  full  of  water,  its  conti- 
nual downward  preffure  caufes  it  to  filtrate  flowly 
through  every  crevice,  and  the  air  enters  through  every 
pore,  and  even  difengages  Itfelf  from  the  water,  with 
which  a  confiderable  portion  had  been  chemically  com- 
bined. The  pump  by  this  means  lofes  water,  and  it 
requires  feveral  ftrokes  of  brifli  working  to  fill  it  again : 

and 
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attd  if  tfc^  leathers  have  become  dry,  fo  much  admlfllon 
may  be  given  to  the  air,  that  the  pump  w^ill  not  fill  itfelf 
with  water  by  any  working.  It  is  then  neceffary  to  pour 
water  into  it,  which  (huts  up  thefe  paflages,  and  foon 
fets  all  to  rights  again.  For  thefe  reafons,  it  is  always 
prudent  to  place  the  fixed  valve  as  low  as  other  circum- 
llances  will  permit,  and  to  make  the  pilton  rod  of  fuch 
a  length,  that  when  it  is  at  the  bottom  of  its  ftroke  it 
fliall  be  almofl:  in  contatft  with  the  valve.  When  we 
are  not  limited  by  other  circumftances,  it  is  evident  that 
the  beft  poflible  form  is  to  have  both  the  piiloii  and  the 
fixed  valve  under  the  furface  of  the  water  of  the  ciftern. 
In  this  fituation  they  are  always  wet  and  air-tight.  The 
chief  objeftion  is,  that  by  this  difpofition  they  arc  not 
eafily  come  at  when  needing  repair.  This  is  a  material 
objeftion  in  deep  mines.  In  fuch  fituations,  therefore, 
we  mufl:  make  the  beft  compenfation  of  different  cir- 
cumftances that  we  can.  It  is  ufual  to  place  the  fixed 
valve  at  a  moderate  diftance  from  the  furface  of  the  wa- 
ter, and  to  have  a  hole  in  the  fide  of  the  pipe,  by 
which  it  may  be  got  out.  Thi»  is  carefully  fliut  up  by 
a  plate  firmly  fcrewed  on,  with  leather  or  cement  be- 
tween the  parts.  This  is  called  the  clack  door.  It 
would,  in  every  cafe,  be  very  proper  to  have  a  fixed 
valve  in  the  lower  end  of  the  pipe.  This  would  com- 
bine all  advantages.  Being  always  tight,  the  pipe  would 
retain  the  water,  and  it  would  leave  to  the  valve  above 
it  its  full  efteft  of  increafing  the  rarefaction.  A  fimi- 
lar  hole  is  made  in  the  working  barrel,  a  little  above  the 
higheft  pofition  of  the  pifton.  When  this  needs  repair, 
it  can  be  got  at  through  this  hole,  without  the  immenfe 
trouble,  of  drawing  up  the  whole  rods. 

Thus  we  have  condudled  the  reader  ftep  by  ftep,  from 
the  fimpleft  form  of  the  pump  to  that  which  long  ex- 
perience has  at  laft  felefted  as  the  moft  generally  conve- 
nient.   This  we  fhall  now  defcribe  in  fome  detail. 

The  Sucking  Pump  confifts  of  two  pipes  DCCD, 
BAAB  (fig.  5.);  of  which  the  former  is  called  the  Bar^ 
rely  or  the  l/Vork'n^  Barrel^  and  the  other  is  called  the 
Su8lon-pipe,  and  is  commonly  of  a  fmaller  diameter. — 
Thefe  are  joined  by  means  of  ftanches  E,  F,  pierced 
with  holes  to  receive  icrewed  bolts.  A  ring  of  lea- 
ther, or  of  lead,  covered  with  a  proper  cement,  is  put 
between  them ;  which,  being  ftrongly  comprefled  by 
the  fciew-bolts,  renders  the  joint  perfefkly  air-tight. — 
The  lower  end  A  of  the  fuftion-pipe  is  commonly  fpread 
out  a  little  to  facilitate  the  entiy  of  the  water,  and 
frequently  has  a  grating  acrofs  it  at  AA  to  keep  out  :  1th 
©r  gravel.  1  hisis  immerged  in  the  ttanding  water  YZ. 
The  working  barrel  is  cylindrical,  as  evenly  and  fmo(  th- 
ly  bored  as  pofllble,  that  the  pifton  may  fill  it  exactly 
through  its  whole  length,  and  move  along  it  with  as 
little  friftion  as  may  be  confiftent  with  air-tightnefs. 

The  pifton  is  a  fort  of  truncated  cone  OPKL,  gene- 
rally made  of  wood  not  apt  to  fplit,  fuch  as  elm  or 
beech.  The  fmall  end  of  it  is  cut  off  at  the  fides,  fo 
as  to  form  a  fort  of  arch  OQP,  by  which  it  is  faft- 
ened  to  the  iron  rod  or  fpear.  It  is  exhibited  in  differ- 
ent pofitions  in  figures  6,  7.  which  will  give  a  more  di 
ftindt  notion  of  it  than  any  defcription.  1  he  two  ends 
of  the  conical  part  may  be  hooped  v^ith  brafs.  1  his 
cone  has  its  larger  end  furrounded  with  a  ring  or  band 
of  ftrong  leather  faftened  with  nails,  or  by  a  copper 
hoop,  which  is  driven  on  it  at  the  fmaller  end.  This 
b  and  ihould  reach  to  fome  diftance  beyond  the  bafe  of 


tibe  cone  ;  the  farther  the  better :  and  the  whole  mufl;    '^'"^P*  ^ 
b>e  of  uniform  thicknefs  all  round,  fo  as  to  fuffer  equal  " 
eompreffion  between  the  cone  and  the  working  barrel.  NecelTity  of 
The  feam  or  joint  of  the  two  ends  of  this  band  muft  air  tight- 
bie  made  very  clofe,  but  not  fewed  or  ftitched  together.  "^^'^ 
This  would  occafion  bumps  or  inequalities,  which  ^ould  j'^^^^^'j^^^'* 
fpoil  its  tightnefs ;  and  no  harm  can  refult  from  the  want 
of  it,  becaufe  the  two  edges  will  be  fqu^ezed  clofe  to- 
gether by  the  eompreffion  in  the  barrel.    It  is  by  na 
means  neceflary  that  this  eompreffion  be  great.  This 
is  a  very  detrimental  error  of  the  pump-makers.    It  - 
O'ccafions  enormous  fri&ion,  and  deftroys  the  very  pur- 
pofe  which  they  have  in  view,  viz.  rendering  the  pifton 
air-tight ;  for  it  caufes  the  leather  to  wear  through  very 
foon  at  th«  edge  of  the  cone,  and  it  alfo  wears  the 
working  barrel.    This  very  foon  becomes  wide  in  that 
part  which  is  continually  paiTed  over  by  the  pifton,  while 
tlie  mouth  remains  of  its  original  diameter,  and  it  bCf 
comes  impoffible  to  thruft  in  a  pifton  which  ftiall  com- 
pletely  fill  the  worn  part.    Now,  a  very  moderate  pref-  An  eafy 
lure  is  fufficient  for  rendering  the  pump  perfectly  tight,  mode  of 
and  a  piece  of  glove  leather  would  be  fufficient  for  this  rendering 
purpofe,  if  looie  or  detached  from  the  folid  cone  ;  for  ^^^^ 
fuppofe  fuch  a  loofe  and  flexible,  but  impervious,  band 
of  leather  put  round  the  pifton,  and  put  into  the  barrel; 
and  let  it  even  be  fuppofed  that  the  cone  does  not  com- 
prefs  it  in  the  fmalleft  degree  to  its  internal  furface.— 
Pour  a  little  water  carefully  into  the  infide  of  this  fort 
of  cup  or  difla  ;  it  will  caufe  it  to  fwell  out  a  little, 
and  apply  itfelf  clofe  to  the  barrel  all  round,  and  even 
adjuft  itfelf  to  all  its  inequalities.    Let  us  fuppofe  ittv> 
touch  the  barrel  in  a  ring  of  an  inch  broad  all  round. 
We  can  eafily  compute  the  force  with  which  it  is  pref- 
fed.    It  is  half  the  weight  of  a  ring  of  water  an  inch 
deep  and  an  inch  broad.    This  is  a  trifle,  and  the  frio- 
tion  occafioned  by  it  not  worth  regarding  ;  yet  this 
trifling  preffiire  is  fufficient  to  make  the  paflage  per- 
fcdlly  impervious,  even  by  the  moft  enormous  prelTure 
of  a  high  column  of  incumbent  water :  for  let  this 
preffure  be  ever  fo  great,  the  preflure  by  which  the  lea- 
ther adheres  to  the  barrel  always  exceeds  it,  becaufe  the 
incumbent  fluid  has  no  preponderating  power  by  which 
it  can  force  its  way  between  them,  and  it  muft  infinuate 
itielf  precifely  fo  far,  that  its  preflure  on  the  infide  of 
the  leather  fliall  ftill  exceed,  and  only  exceed,  the  pref- 
fure by  which  it  endeavours  to  infinuate  itfelf ;  and  thus 
the  pifton  becomes  perfedtly  tight  with  the  fmalleft  pof- 
fibie  friction.    This  reafoning  is  perhaps  too  refined  for 
the  uninftrudled  artift,  and  probably  will  not  perfuade 
him.    To  fuch  we  would  recommend  an  examination  16 
of  the  piftons  and  valves  contrived  and  executed  by  that  Proved  to 
artift,  whofe  flcill  far  furpaffes  our  higheft  conceptions,  ''j^  pradlica- 
the  aU-wife  Creator  of  this  world.    The  valve*  which  Jj^^^j,'^'^"' 
flint  up  die  paflages  of  the  veins,  and  this  in  places  £rame. 
where  an  extravafation  weuld  be  followed  by  inftant 
death,  are  cups  of  thin  membraife,  which  adhere  to 
the  fides  of  the  channel  about  half  way  round,  and 
are  detached  in  the  reft  of  their  circumference.  When 
the  blood  comes  in  the  oppofite  diredlion,  it  puflies  the 
membrane  afide,  and  has  a  paffagc  perfedlly  free.  But 
a  ftagnation  of  motion  allows  the  tone  of  the  mufcular 
(perhaps)  membrane,  to  reftare  it  to  its  naturalfliape,  and 
the  leaft  motion  in  the  oppofite  direction  caufes  it  inftant- 
ly  to  clap  clofe  to  the  lide*  of  the  vein,  and  then  no 
preffure  whatever  can  force  a  paffage.    We  (hall  recur 
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Pump,    to  this  again,  when -defcnbing  the  various  contrivances 

'  'T—^  of  valves,  &g.    What  we  have  faid  is  enough  for  fup- 

Beft  form  Parting  our  direftions  for  conftruaing  a  tight  pifton. 
f>fapS'aon  But  w^e  recommended  thick  and  ftrong^  leather,  while 
recdm-  our  prefent  reafoning  feems  to  render  thin  leather  pre- 
tended, ferabV.  If  the  leather  be  thin,  and  the  folid  pifton  in 
any  part  does  not  prefs  it  gently  to  the  bnrrel,^  there 
will  be  in  this,  part  an  unbalanced  preffure  of  the  incum- 
bent column  of  water,  which  V/ould  inftantly  burft  even 
a  ftrong  leather  bag  ;  but  when  the  foHd  pifton,  cover- 
ed with  leather,  exaaiy  fills  the  barrel,  and  is  even  pref- 
fed  a  little  to  it,  there  is  no  fuch  rifl<  ;  and  now  that 
part  of  the  leather  band  which  reaches  beyond  the  folid 
piftoH  performs  its  office  in  the  completeft  manner.  We 
do  not  hefitate,  therefore,  to-  recommend  this  form  of  a 
pifton,  which  is  the  moft  common  and  fimple  of  all,  as 
preferable,  when  well  executed,  to  any  of  thofe  more 
artificial,  and  frequently  very  ingenious,  conftrudions, 
which  we  have  met  with  in  the  works  of  the  firft  engi- 
neers. To  proceed,  then,  with  our  de&ription  of  the 
fucking-pump. 

Further  de-     At  the  joining  of  the  working  barrel  with  the  fuc- 

fcription  of  tion  pipe  there  is  a  hole  H,  covered  with  a  valve  open- 

the  fucking-jng.  up^^i-ds.  This  hole  H  is  either  made  in  a  plate 
pump.  P.  S     ,  -  -    -  _ .       ...        „  , 
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which  makes  a  part  of  the  fuftion-pipe,  being  caft  along 
with  it,  or  it  is  made  in  a  feparate  plate.  This  laft  is 
the  moft  convenient,  being  eafily  removed  and  replaced. 
Different  views  are  given  of  this  valve  in  fig.  8,  9,.  10. 
The  diameter  EF  (fig.  10.)  of  this  plate  is  the  fame 
with  that  of  the  flanches,  and  it  has  heles  correfpond- 
ing  to  them,  through  which  their  bolts  pafs  which  keep 
all  together.  A  ring  of  thick  leather  NKL  is  apphed 
to  this  plate,  having  a  part  cut  out  between  N  and  L, 
to  make  room  for  another  piece  of  ftrong  leather  NR 
(fig.  9.)  which  compofes  the  valve.  The  circular  part 
of  this  valve  is  broader  than  the  hole  in  the  middle  of 
fig.  10.  but  not  quite  fo  broad  as  to  fill  up  the  infide 
of  the  ring  of  leather  OQP  of  this  fig.  which  is  the 
fame  with  GKI  of  fig.  10.  The  middle  of  this  lea- 
ther valve  is  ftrengthened  by  two  brafs  (not  iron) 
plates,  the  uppermoft  of  which  is  feen  at  R.  of  fig.  9  : 
the  one  on  its  underfide  is  a  little  fmaller  than  the  hole 
in  the  valve-plate,  that  it  may  go  freely  in  ;  and  the  up- 
per plate  R  is  larger  than  this  hole,  that  it  may  com- 
prefs  the  leather  to  its  brim  all  round.  It  is  evident, 
that  when  this  plate  with  its  leathers  is  put  between 
the  joint  flanches,  and  all  is  fcrewed  together,  the  tail 
of  leather  N  of  fig.  9.  will  be  eompreffed  between  the 
plates,  and  form  a  hinge,  on  which  the  valve  can  turn, 
rifing  and  failing.  There  is  a  fimilar  valve  faftened  to 
the  upper  fide,  or  broadeft  bafe  of  the  pifton.  This  de- 
fcription  ferves  for  both  valve*,  and  in  general  for  moft 
valves  which  are  to  be  found  in  any  parts  of  a  pump.  ^ 
The  reader  will  now  underftand,  without  any  repeti- 
tion, the  pxocefs  of  the  whole  operation  of  a  fucking- 
pump.  The  pifton  rarefies  the  air  in  the  working  bar- 
rel, and  that  in  the  fuftion-pipe  expands  thro'  the  valve 
into  the  barrel ;  and,  being  no  longer  a  balance  for  the 
atmofpheric  preffure,  the  water  rifes  into  the  fuftion- 
pipe  ;  another  ftroke  of  the  pifton  produces  a  fimilar 
effeft,  and  the  water  rifes  farther,  but  by  a  fmaller 
ftep  than  by  the  preceding  ftreks :  by  repeating  the 
ftrokes  of  the  pifton,  the  water  gets  into  the  barrel;  and 
when  the  pifton  is  now  pufiied  down  through  it,  it  gets 
above  the  pifton,  and  muft  now  be  lifted  up  to  any 
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height.  The  fuftlon-pipe  is  com<monly  of  fmaller  fr/e 
than  the  working  barrel,  for  the  fake  of  economy.  It  ' 
is  not  neceffary  that  it  be  fo  wide  :  but  it  may  be,  and 
often  is,  made  too  fmall.  It  fhould  be  of  fuch  a  fize, 
that  the  preffure  of  the  atmofphere  may  be  able  to  fill 
the  barrel  with  water  as  faft  as  the  pifton  rifes.  If  a 
void  is  left  below  the  pifton,  it  is  evident  that  the  pi- 
fton rauft  be  carrying  the  whole  weight  of  the  atmo- 
fphere, befides  the  water  which  is  lying  above  it.  Nay, 
if  the  pipe  be  only  fo  wide,  that  the  barrel  fhall  fill 
precifely  as  faft  as  the  pifton  rifes,  it  rauft  fuftain  all 
this  prefl"ure.  The  fuftion-pipe  fhould  be  wider  than 
this,  that  all  the  preffure  of  the  atmofphere  which  ex- 
ceeds the  weight  of  the  pillar  in  the  fudlion-pipe  may, 
be  employed  in  prefling  it  on  the  under  furface  of  the 
pifton,  and  thus  dimini(h  the  load.  It  cannot  be  made 
too  wide ;  and  too  ftridl  an  economy  in  this  refpeft  may 
very  fenfibly  diminifli  the  performance  of  the  pump,, 
aVid  more  than  defeat  its  own  purpofe.  This  is  moft 
likely  when  the  fuftion-pipe  is  long,  becaufe  there  the 
length  of  the  pillar  of  water  nearly  balances  the  air's 
preffure,  and  leaves  very  little  accelerating  force  ;  fa 
that  water  will  rife  but  flowly  even  in  the  wideft  pipe. 
All  thefe  things  will  be  made  the  fubjefts  of  computa-!- 
tion  afterwards. 

It  is  plain  that  there  wiU  be  limitations  to  the  rife 
of  the  water  in  the  fu6lion-pipe,  fimilar  to  what  we 
found  when  the  whole  pump  was  an  uniform  cylinder. 
Let  a  be  the  height  of  the  fixed  valve  above  the  water 
in  the  ciftern  1  let  B  and  b  be  the  fpaces  in  cubic  mea- 
fure  between,  this  valve  and  the  pifton  in  its  higheft  and 
loweft  pofitions,  and  therefore  exprefs  the  bulks  of  tha 
air  which  may  occupy  thefe  fpaces :  let  j  be  the  di- 
ftance  between  the  fixed  valve  and  the  water  in  the  fuc* 
tion-pipe,  when  it  has  attained  its  greateft  height  by 
the  rarefaftion  of  the  air  above  it  ^  let  h  be  the  height 
of  a  column  of  water  in  equilibrio,  with  the  whole 
preffure  of  the  atmofphere,  and  therefore  having  its 
weight  in  equihlibrio  with  the  elafticity  of  common  air  : 
and  let  x  be  the  height  of  the  column  whofe  weight 
balances  the  elafticity  of  the  air  in  the  iudlion-pipej 
when  rarefied  as  much  as  it  can  be  by  the  aftion  of  tha 
pifton,  the  water  ftanding  at  the  height  a — 

I'hen,  becaufe  this  elafticity,  together  with  the 
column  a — y  in  the  fudlion-pipe,  muft  balance  tha 
whole  preffure  of  the  atmofphere,  (fee  Pneumatics,- 
n"  108.),  we  muft  have  h  -zz  x  a  — j',,  and  j  =  a  -f^ 
X  —  h. 

When,  the  pifton  was  in  its  loweft  pofition,  the  bulk 
of  the  air  between  it  and  the  fixed  valve  was  b.  Sup- 
pofe  the  valve  kept.fhut,  and  the  pifton  i-aifed  to  its 
higheft  pofition,  the  bulk  will  be  B,  and  its  denfity 
b 
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-,  and  its  elafticity,  or  the  height  of  the  column  whofe 


If  the  air  in  the 


weight  will  balance  it,  will  be  h 

fudlion-plpe  be  denfer  than  this,  and  confequently  more 
elaftic,  it  will  lift  the  valve,  and  fome  wiU  come  in  ; 
therefore,  when  the  pump  has  rarefied  the  air  as  much 
as  it  can,  fo  that  none  does.  In  fa6t,  come  in,  the  ela- 
fticity of  the  air  in  the  fudion-pipe  wk/;?  be  the  fame. 
,  b 

Therefore  x  h 
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We  had  j  =  a  +  »  —  h. 
b 

>^h,  =  a-V- 


B 

Therefore  when 


—  A,     a  —  — 


Therefore  j/  =  a  +  ^ 


B 


B 


B 


is  lefs  than  a. 


]  P  ^ 

^    pipe  muft  generally  have.    The  third  I.NOM  is  pi"o-^_^;i^ 
perly  the  beginning  of  the  main,  and  is  continued  to  ^""V-^ 
the  place  of  delivery.    At  the  joint  IK  there  is  a 
hanging  valve  or  clack  S  ;  and  there  is  a  valve  R  on  the 
top  of  the  fuftion-pipe. 
the  water       1'^^  pillon  PQTV  is  folid,  and  is  faftened  to  a  ftout 
iron  rod  which  goes  through  it,  and  is  fixed  by  a  key 
But  when   drawn  through  its  end.    The  body  of  the  pifton  is  a 
fort  of  double  cone,  widening  from  the  middle  to  each 
end,  and  is  covered  with  two  bands  of  very  ftrong 
fixed  valve,  y  becoming  nej^atlve.  leather,  fitted  to  it  in  the  manner  already  defcribed.  13 

Bur  it  does  not  foUow  that  the  water  wiU  reach       The  operation  of  this  pump  is  abundantly  fimple.  mode 
the  pifton,  that  is,  wiU  rife  fo  high  that  the  pifton   When  the  pifton  is  thruft  mto  the  pump,  it  pulhes  the^.^^^ 
will  pafs  throu?;h  it  in  its  defcent.    Things  now  come    air  before  it  through  the  valve  S,  for  the  valve  K  re- 
into  the  condition  of  a  pump  of  uniform  dimenfions  mains  ftiut  by  its  own  weight.    When  it  has_ reached 
from  too  to  bottom  ;  and  this  point  will  be  determined   near  the  bottom,  and  is  drawn  up  again,  the  air  which 
^    -       <- ^   filled  the  fmall  fpace  between  the  pifton  and  the  valve 


will  ftop  before  It  reaches  the  fixed  valve 
a  is  lefs  than  h,  the  water  wiU  get  above  the 


;  cal« 

a  lifting 


1Z 

\p  de- 
led. 


by  what  was  faid  when  treating  of  fuch  a  pump 

There  is  another  form  of  the  fucking  pump  which  is 
much  ufed  in  great  wat^  works,  and  is  of  equal  effi- 
cacy with  the  one  now  defcribed.  It  is  indeed  the 
fame  pump  in  an  inverted  pofition.  It  is  reprefented 
in  fig.  II.  where  ABCD  is  the  workmg  barrel,  im- 
merfed,  with  its  mouth  downwards,  in  the  water  of  the 
ciftern.  It  is  joined  by  means  of  flanches  to  the  rifing 
pipe  or  MAIN.  „^ 
This  ufually  confifts  of  two  parts.  The  firft,  BEFC, 
is  bent  to  one  fide,  that  it  may  give  room  for  the  iron 
frames  TXYV,  which  carries  the  rod  NO  of  the  pifton 
M,  attached  to  the  traverfes  RS,  TOV  of  this  frame. 
The  other  part,  EGHF,  is  ufually  of  a  lefs  diameter, 
and  is  continued  to  the  place  of  deHvery.  1  he  pifton 
frame  XTVY  hangs  by  the  rod  Z,  at  the  arm  of  a  lever 
or  working  beam,  not  Tsrought  into  the  figure.  The 
pifton  is  perforated  Hke  the  former,  and  is  furrounded 
Hke  it  with  a  band  of  leather  in  form  of  a  taper-difli. 
It  has  a  valve  K  on  its  broad  or  upper  bafe,  opening 
when  prefled  from  below.  The  upper  end  of  the  work- 
ing  barrel  is  pierced  with  a  hole,  covered  with  a  valve 

1,  alfo  opening  upwards. 

Now  fuppofe  this  apparatus  immerfed  into  the  ci- 
ftern till  the  water  is  above  it,  as  marked  by  the  line 

2,  3,  and  the  pifton  drawn  up  till  it  touch  the  end  of 
the  barrel  When  the  pifton  is  allowed  to  defcendby  its 
own  weight,  the  water  rifes  up  through  its  valve  K, 
and  fills  the  barrel.  If  the  pifton  be  now  drawn  up  by 
tbe  moving  power  of  the  machinery  with  which  it  is 
connedcd,  the  valve  K  fliuts,  and  the  pifton  pufhes  the 
water  before  it  through  the  valve  I  into  the  main  p:pe 
EFGH.  When  the  pifton  is  again  let  down,  the 
valve  I  (huts  by  its  own  weight  and  the  preffure  of  the 
water  incumbent  on  it,  and  the  barrel  is  again  filled  by 
the  water  of  the  ciftern.  Drawing  up  the  pifton  pufiies 
this  water  into  the  main  pipe,  &c.  and  then  the  water 
is  at  length  delivered  at  the  place  required. 

This  pump  is  ufually  called  the  Ijthig  -pump;  perhaps 
*  the  fimpleft  of  all  in  its  principle  and  operation.— 
It  needs  no  farther  explanation:  and  we  proceed  tode- 
fcribe 

The  Forcing  Pump,  reprefented  in  fig.  12.  It 
confifts  of  a  working  barrel  ABCD,  a  fudlon-pipe 
CDEF,  and  a  main  or  rifing  pipe.  '1  his  laft  is  ufually 
in  thr^e  joints.  The  firft  GHKI  may  be  confidered  as 
making  part  of  the  working  barrel,  and  is  commonly 
caft  in°one  piece  with  it.  The  fecond  IKLM  is  join- 
ed to  it  by  flanches,  and  forms  the  elbow  which  this 


S  now  expands  into  the  barrel ;  for  as  foon  as  the  air 
begins  to  expand,  it  ceafes  to  balance  the  preffure  of 
the  atmofphere,  which  therefore  fl-iuts  the  valve  S.  By 
the  expanfion  of  the  air  in  the  barrel  the  equilibrium 
at  the  valve  R  is  deftroyed,  and  the  air  in  the  fudion- 
pipe  lifts  the  valve,  and  expands  into  the  barrel ;  confe- 
quently  it  ceafes  to  be  a  balance  for  the  preffure  of  the  ^ 
atmofphere,  and  the  water  is  forced  into  the  fuftion- 
pipe.  Pufhing  the  pifton  down  again  forces  the  air 
in  the  barrel  through  the  v»lve  S,  the  valve  R  in  the 
mean  time  fliutting.  When  the  pifton  Is  again  drawn 
up,  S  fliuts,  R  opens,  the  air  in  the  fuftion-pipe  dilates 
anew,  and  the  water  rifes  higher  in  it.  Repeating 
thefe  operations,  the  water  gets  at  laft  into  the  work- 
ing barrel,  and  is  forced  into  the  main  by  pufliiiig  down 
the  pift6n,  and  is  puflied  along  to[the  place  of  delivery.  24 

The  operation  of  this  pump  is  therefore  two-fold.  Is  two-fe)« 
fucking  and  forcing.    In  the  firft  operation,  the  fame 
force  muft  be  employed  as  in  the  fucking-pump,  name- 
ly, a  force  equal  to  the  weight  of  a  column  of  water 
having  the  fedion  of  tlie  pifton  for  its  bafe,  and  the 
height  of  the  pifton  above  the  water  in  the  ciftern  for 
its  height.    It  is  for  the  fake  of  this  part  of  the  opera- 
tion that  the  upper  cone  is  added  to  the  pifton.  The 
air  and  water  would  pafs  by  the  fides  of  the  lower  cone 
while  the  pifton  is  drawn  up ;  but  the  leather  of  the 
upper  cone  apphes  to  the  furface  of  the  barrel,  and  pre- 
vents this.    The  fpace  contained  between  the  barrel 
and  the  valve  S  is  a  great  obftru£tion  to  this  part  of 
the  operation,  becaufe  this  air  cannot  be  rarefied  to  a 
very  great  degree.    For  this  reafon,  the  fu6lion-pipe  of 
a  forcing-pump  muft  not  be  made  long.    It  is  not  in- 
deed neceffary ;  for  by  placing  the  pump  a  few  feet  lower, 
the  water  will  rife  into  it  without  difficulty,  and  the 
labour  of  fuftion  is  as  much  diminiflied  as  that  of  im- 
piilfion  is  increafed.     However,  an  intelligent  artift  ■ 
will  always  endeavour  to  make  this  fpace  between  the 
valve  S  and  the  loweft  place  of  the  pifton  as  fmall  as 
poflible. 

The  power  employed  in  forcing  muft  evidently  fur- 
mount  the  prefluie  of  the  whole  water  in  the  rifing 
pipe,  and  (independent  of  what  is  neceffary  for  giving 
the  water  the  required  velocity,  fo  that  the  proper 
quantity  per  hour  may  be  delivered),  the  pifton  has  to 
withftand  a  force  equal  to  the  weight  of  a  column  of 
water  having  the  feftlon  of  the  pifton  for  its  bafe,  and 
the  perpendicular  altitude  of  the  place  of  delivery  above 
the  lower  furface  of  the  pifton  for  its  height.    It  i* 

quite 
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quite  I'ndlfTerent  in  this  refpeft  wTiat  Is  the  diameter  of 
-  •  the  rifing  pipe  ;  becaufc  the  prefTure  on  the  pifton  de- 
pends on  the  altitude  of  the  water  only,  independent 
of  its  quantity.  We  fhall  even  fee  that  a  fmall  rifm^r 
pipe  will  require  a  greater  force  to  convey  the  water 
along  it  to  any  given  height  or  diftance. 

When  we  would  employ  a  pump  to  raife  water  in 
a  crooked  pipe,  or  in  any  pipe  of  moderate  dimenfions, 
this  form  of  pump,  or  fomething  equivalent,  n;uft  be 
ufed.  In  bringing  up  great  quantities  of  water  f;rom 
mines,  the  common  fucking-pump  is  generally  employ- 
ed, a«  really  the  beft  of  them  ail :  but  it  is  the  moft 
expenfive,  becaufe  it  requires  the  pipe  to  be  perpendi- 
cular, ftraight,  and  of  great  dimenfions,  that  it  may 
contain  the  pifton  rods.  But  this  is  impradicable  when 
the  pipe  is  crooked. 

If  the  forcing  pump,  conftruaed  in  the  manner  now 
deforibed,  be  employed,  we  cannot  ufe  forcers  with  long 
rods.  Thefe  would  bend  when  puflied  down  by  their  fur- 
ther extremity.  In  this  cafe,  it  is  ufual  to  employ  only  a 
fliort  and  ftiif  rod,  and  to  hang  it  by  a  chain,  and  load 
it  with  a  weight  fuperior  to  the  weight  of  water  to  be 
r?ifed  by  it.  The  machinery  therefore  is  employed, 
not  in  forcing  the  water  along  the  rifing-pipe,  but  in 
raifing  the  weight  which  is  to  produce  this  effedl  by 
its  fubfequent  dcfcent.  ■ 

In  this  cafe,  it  would  be  much  better  to  employ  the 
lifting-pump  of  fig.  1 1.  For  as  the  load  on  the  forcers 
mull  be  greater  than  the  refiftances  which  it  muft  fur- 
mount,  the  force  exerted  by  the  machine  muft  in  like 
manner  be  greater  than  this  load.    This  double  excefs 
would  be  avoided  by  ufmg  the  lifting- pump. 
Meafui  e  of     It  will  readily  occur  to  the  reader  that  the  quantity 
rbe  quanti-  of  water  delivered  by  any  pump  will  be  in  the  joint 
7„ui!!'/''P™P^''^'o°  of  'Jie   furface    or  bafe  of  the  pifton 
and  its   velocity  :    for  this  meafures   the  capacity 
of  that  part  of  the  working  barrel  which  the  pifton 
paffes  over.^    The  velocity  of  the  water  in  the  conduit 
pipe,  and  in  its  paflage  through  every  valve,  will  be 
greater  or  Icfs  than  the  velocity  of  the  pifton  in  the 
lame  proportion  that  the  area  of  the  pifton  or  work- 
ing barrel  is  greater  or  lefs  than  the  area  of  the  conduit 
or  valve.     .For  whatever  quantity  of  water  pafles 
through  any  feftion  of  the  working-barrel  in  a  fecond, 
the  fame  quantity  muft  go  through  any  one  of  thefe 
paflages.    This  enables  us  to  modify  the  velocity  of 
the  water  as  we  pleafe  :  we  can  increafe  it  to  any  de- 
gree at  the  place  of  delivery  by  diminiftiiflg  the  aper- 
ture through  which  it  paffes,  provided  we  apply  fufH- 
cient  force  to  the  pifton. 

It  is  evident  that  the  operation  of  a  pump  is  by 
tion  of  ftarts,  and  that  the  water  in  the  main  remains  at  reft, 
eqSe"''^  preffing  on  the  valve  during  the  time  that  the  pifton 
'  is  withdrawn  from  the  bottom  of  the  working  barrel. 
It  is  in  moft  cafes  defirable  to  have  this  motion  equable, 
and  in  fome  cafes  it  is  abfolutely  necefiary.  Thus,  in 
the  engine  for  extinguiftiing  fires,  the  fpoiit  of  water 
going  by  jerks  could  never  be  directed  with  a  certain 
aim,  and  half  of  the  water  would  be  loft  by  the  way; 
becaufe  a  body  at  reft  cannot  in  an  inftant  be  put  in 
rapid  motion,  and  the  firft  portion  of  every  jerk  of 
water  would  have  but  a  fmall  velocity  A  very  inge- 
nious contrivance  has  been  fallen  upon  for  obviating  this 
inconvenience,  and  procuring  a  ftream  nearly  equable 
We  have  not  been  able  ta  difcover  the  author.  At  any 
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conveaient  part  of  the  rifing  pipe  beyond  the  valveS  there 
is  annexed  a  capacious  veffel  VZ  (fig.  1 3.  n"  i  and  2.) 
clofe  atop,  and  of  great  ftrength.  When  the  water  is  for- 
ced along  this  pipe,  partof  it  gets  into  this  veflel,  keeping 
the  air  confined  above  it,  and  it  nils  it  to  fuch  a  height 
V,  that  the  elafticity  of  the  confined  air  balances  a1:o- 
luran  reaching  to  T,  we  ihall  fuppofe,  in  the  rifing 
pipe.    The  next  ftroke  of  the  pifton  fends  forward 
more  water,  which  would  fill  the  rifing  pipe  to  fome 
height  above  T.    But  the  preft'ure  of  this  additional 
column  caufes  fome  more  of  it  to  go  into  the  air  vef- 
fel, and  comprefs  its  air  fo  much  rtiore  that  its  elafti- 
city no\^  balances  a  longer  column.    Every  fucceeding 
ftroke  of  the  pifton  produces  a  hke  efFeA.    I  he  wa- 
ter rifes  higher  in  the  main  pipe,  but  fome  more  of  it 
goes- into  the  aii-veffel.    At  laft  the  water  appears  at 
the  place  of  deliveiy ;  and  the  air  in  the  air-veffel  is 
now  fo  much  comprefled  that  its  elafticity  balances  the 
preft'ure  of  the  whole  column.    The  next  ftroke  of  the 
pifton  fends  forward  fome  more  water.    If  the  diame- 
ter of  the  orifice  of  the  main  be  fufiicient  to  let  the- 
water  flow  out  with  a  velocity  equal  to  that  of  the 
pifton,  it  will  fo  flow  out,  rifing  no  higher,  and  pro- 
ducing no  fenfible  addition  to  the  compreflion  in  the 
air-veflel.    But  if  the  orifice  of  the  main  be  contraa:- 
ed  to  half  its  dimenfions,  the  water  fent  forward  by 
the  pifton  cannot  flow  out  in  the  time  of  the  ftroke 
without  a  greater  velocity,  and  therefore  a  greater 
force.    Part  of  it,  therefore,  goes  into  the  air-vcffel, 
and  increafes  the  compreflion.    When  the  pifton  has 
ended  its  ftroke,  and  no  more  water  comes  forward, 
the  compreflion  of  the  air  in  the  air-veflel  being  great- 
er than  what  was  fufiicient  to  balance  the  prefl'ure  of 
the  water  in  the  main  pipe,  now  forces  out  fome  of 
the  water  which  is  lying  below  it.    This  cannot  return 
towards  the  pump,  becaufe  the  valve  S  is  now  fliut. 
It  therefore  goes  forward  along  the  main,  and  produces 
an  efilux  during  the  time  of  the  pifton's  rifing  in  or- 
der to  make  another  ftroke.    In  order  that  this  efllux 
may  be  very  equable,  the  air-veflel  muft  be  very  large. 
If  it  be  fmall,  the  quantity  of  water  that  is  difcharged 
by  it  during  the  return  of  the  pifton  makes  fo  great  a  por* 
tion  of  its  capacity,  that  the  elafticity  of  the  confined  air 
is  too  much  diminifhed  by  this  enlargement  of  its  bulk, 
and  the  rate  of  efllux  muft  diminifli  accordingly.  The 
capacity  of  the  air-veflfcl  fliould  be  fo  great  that  the 
change  of  bulk  of  the  compreflfed  air  during  the  inac- 
tion of  the  pifton  may  be  inconfiderable.   It  muft  there- 
fore be  very  ftrong. 

It  is  pretty  indifferent  in  what  way  this  air-veflel  is 
connefted  with  the  rifing  pipe.  It  may  join  it  lateral- 
ly,  as  in  fig.  13.  n-"  1.  and  the  main  pipe  go  on  with- 
out interruption  ;  or  it  may  be  made  to  furround  an 
inteiTuption  of  the  main  pipe,  as  in  fig.  13.  n"  2.  It 
may  alio  be  in  any  part  of  the  main-pipe.  If  the  fole  ef- 
fedl  intended  by  it  is  to  produce  an  equable  jet,  as  in  ornar- 
mental  water-works,  it  may  be  near  the  end  of  the  main. 
This  will  require  much  leis  ftrength,  becaufe  there  re- 
mains but  a  fliort  column  of  water  to  comprefs  the  air 
m  it.  But  it  is,  on  the  whole,  more  advantageous  to 
place  it  as  near  the  pump  as  poflible,  that  it  may  pro- 
duce an  equable  motion  in  the  whole  main-pipe.  This 
is  of  confiderable  advantage  :  when  a  column  of  water 
feveral  hundred  feet  long  is  at  reft  in  the  main-pipe, 
and  the  pifton  at  one  end  of  it  put  at  once  into  motion, 
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even  mth  a  moderate  velocity,  tl^e  ftram  on  the  pipe 
would  be  very  great.    Indeed  if  it  were  poffible  to  put 
the  pifton  inftantaneouny  into  motion  with  a  finite  ve- 
locity, the  ftrain  on  the  pipe,  tending  to  burft  it,  would 
be  next  to  infinite.    But  this  fecms  impoffible  m  na* 
ture  :  all  changes  of  motion  'which  -we  ohferve  are  gra- 
dual, becaufe  all,  impeUing  bodies  have  fome  elafticity 
or  foftnefs  by  wliich  they  yield  to  compreffion.  And, 
in  the  way  in  which  piftons  are  commotily  moved,  viz. 
by  cranks,  or  fomething  analogous  to  them,  the  nio- 
tion  is  v.ry  fenfihly  gradual.     But  ftill  the  air-veffel 
tends  to  make  the  motion  along  the  main-pipe  lefs  de- 
fultory,  and  therefore  diminifhes  thofe  ftrains  which 
would  really  take  place  in  the  mam-pipe.    It  aas  like 
tlie  fprings  of  a  travelling  carriage,  whofe  jolts  are  in- 
comparably  lefs  than  thofe  of  a  cart;  and  by  this  means 
really  enables  a  given  force  to  propel  a  greater  quan- 
tity  of  water  in  the  fame  time. 

Wc  may  here  by  the  way  obferve,  that  th^  attempts 
of  mechanicians  to  corrcft  this  unequal  motion  of  the 
pifton-rod  are  mifplaced,  and  if  it  could  be  done,  would 
greatly  hurt  a  pump.    One  of  the  beft  methods  of 
producing  this  effea  is  to  make  the  pifton-rod  confift 
of  two  parallel  bars,  having  teeth  in  the  fides  which 
front  each  other.    Let  a  toothed  wheel  be  placed  be- 
tween them,  having  only  the  half  of  its  circumference 
furnifted  with  teeth.    It  is  evident,  without  any  far- 
ther defcription,  that  if  this  wheel  be  turned  uniform  y 
round  its  axis,  the  pifton-rod  will  be  moved  uniformly 
up  and  down  without  intermiffion.    This  has  otten 
b^en  put  in  pradlce  ;  but  the  machine  always  went  by 
iolts,  and  feldom  lafted  a  few  days.    UnflciUed  mecha- 
nicians attributed  this  to  defea  in  the  execution  :  but 
the  fauh  is  effential,  and  lies  in  the  principle, 
n  a        The  machine  could  not  perform  one  ftroke,  if  the 
f  prir.-firft  mover  did  not  flacken  a  little,  or  the  different  parts 
of  the  machine  did  not  yield  by  bending  or  by  compref- 
fion ;  and  no  ftrength  of  mateinals  could  withftand  the 
violence  of  the  ftrains  at  every  reciprocation  of  the  mo- 
tion. This  is  chiefly  experienced  in  great  works  which 
are  put  in  motion  by  a  water-wheel,  or  fome  other 
equal  power  exerted  on  the  mafs  of  matter  of  which 
the  machine  confifts     The  water-wheel  being  of  great 
weight,  moves  with  confiderable  fteadmefs  or  unifor- 
mity ;  and  when  an  additional  refiftance  is  oppofed  to 
it  by  the  beginning  of  a  new  ftroke  of  the  pifton,  its 
great  quantity  of  motion  is  but  little  affeded  by  this 
addition,  and  it  proceeds  very  little  retarded  ;  and  the 
machine  muft  either  yield  a  little  by  bending  and  com- 
preffion, or  go  to  pieces,  which  is  the  common  event. 
Cranks  are  free  from  this  inconvenience,  becaufe  they 
accelerate  the  pifton  gradually,  and  bring  it  gradually 
to  reft,  while  the  water-wheel  moves  round  with  almoft 
perfea  uniformitv.    The  only  inconvenience  (and  it 
may  be  confiderable)  attending  this  flow  motion  of  the 
pifton  at  the  beginning  of  its  ftroke  is,  that  the  valves 
do  not  ftiut  with  rapidity,  fo  that  fome  water  gets  back 
through  them.    But  when  they  are  properly  formed 
and  loaded,  this  is  but  trifling. 

We  muft  not  imagine,  that  becaufe  the  ftream  pro- 
^'duced  by  the  afiiftance  of  an  air-barrel  is  alrnoft  per- 
v  Tvfeaiy  equable,- and  becaufe  as  much  water  runs  out  du- 
'-'^  ring  the  returninff  of  the  pifton  as  during  its  aaive 
'        ftroke,  it  therefore" doubles  the  quantity  of  water.  No 
more  water  can  run  out  than  what  is  fent  forward  by 


the  pifton  during  its  efFeftlve  ftroke.    The  continued 
ftream  is  produced  only  by  preventing  the  whole  of  ' 
this  Avater  from  being  difcharged  durlng  this  time,  and 
by  providing  a  propelling  force  to  aa  during  the  pifton's 
return.  Nor  does  it  enable  the  moving  force  of  the  pi- 
fton to  produce  a  double  eft"ea :  for  the  compreffion 
which  is  produced  in  the  air-veflel,  more  than  what  is 
neceffary  for  merely  balancing  the  quiefcent  column  of 
water,  reaas  on  the  pifton,  refifting  it&  compreffion 
juft  as  much  as  the  column  "of  water  would  do  which 
produces  a  velocity  equal  to  that  of  the  efflux.  Thus 
if  the  water -is  made  to  fpout  wi  th  the  velocity  of  eight 
feet  per  fecond,  this  would  require  an  additional  column 
of  one  foot  high,  and  this  would  juft  balance  the  com- 
preffion in  the  air-veflel,  which  maintains  this  velocity 
during  the  non-aalon  of  the  pifton.    It  is,  however,  a 
matter  of  faa,  that  a  pump  furnifhed  with  an  air-veffel 
delivers  a  little  more  water  than  it  would  do  without  it. 
But  the  difference  depends  on  the  combination  of  ma- 
ny very  diffimilar  circumftances,  which  it  is  extremely 
difficult  to  bring  into  calculation.    Some  of  thefe  will 
be  mentioned  afterwards. 

To  defcribe,  or  even  to  enumerate,  the  immenfe 
variety  of  combinations  of  thefe  three  fimple  pumps 
would  fill  a  volume.    We  ftiall  feka  a  few,  which  are 


; f qua- 


more  deferving  of  notice.  j. 

I.  The  common  fucking-pump  may,  by  a  fmall  ad-  Theiuck- 
dition,  be  converted  into  a  Hfting-pump,  fitted  for  P^o-^j'S  P^^'J'^P 
pelling  the  water  to  any  diftance,  and  with  any  velo-r|^'^'^''^'jJ^_ 
city.  _  ing  pump 

Fig.  14.  is  a  fucking-piimp,  whofe  working-barrel 
ACDB  has  a  lateral  pipe  AEGHF  conneaed  with  it 
clofe  to  the  top.  This  terminates  in  a  main  or  rifing 
pipe  IK,  furniflied  or  not  with  a  valve  L.  The  top 
of  the  barrel  is  ftiut  up  by  a  ftrong  plate  MN,  having  a 
hollow  neck  terminating  in  a  fmall  flanch.  The  pifton 
rod  Q_R  pafles  through  this  neck,  and  is  nicely  turned 
and  poHflied.  A  number  of  rings  of  leather  are  put 
over  the  rod,  and  ftrongly  compreffed  round  it  by  ano- 
ther flanch  and  feveral  fcrewed  bolts,  as  is  reprefented 
at  OP.  By  this  contrivance  the  rod  is  clofely  grafped 
by  the  leathers,  but  may  be  eafily  drawn  up  and'  down, 
while  all  pafl"age  of  air  or  water  is  effeaually  pre- 
vented, v 

The  pifton  S  is  perforated,  and  furniflied  with  a 
valve  opening  upwards;  There  is  alfo  a  valve  T  on 
the  top  of  the  fuaion-pipe  YX  ;  and  it  will  be  of  ad- 
vantage, though  not  abfolutely  neceffary,  to  put  a  valve 
L  at  the  bottom  of  the  rifing  pipe.  Now  fuppofe  the 
pifton  at  the  bottom  of  the  working-barrel.  When  it 
is"  drawn  up,  it  tends  to  comprefs  the  air  above  it,  be- 
caufe the  valve  in  thf  pifton  remains  fliut  by  its  owu 
weight.  The  air  therefore  is  driven  through  the  valve 
L  into  the  rifing  pipe,  and  efcapes.  In  the  mean  time, 
the  air  which  occupied  the  fmall  fpace  between  the  pi- 
fton and  the  valve  T  expands  into  the  upper  part  of 
the  working  barrel ;  and  its  elafticity  is  fo  much  dimi- 
niftied  thereby,  that  the  atmofphcre  preffes  the  water  gf 
the  ciftern  into  the  fuaion-pipe,  where  it  will  rife  till 
an  equilibrium  is  again  produced.  The  next_  down- 
ward ftroke  of  the  pifton  allows  the  air,  which  had 
come  from  the  fuaion-pipe  into  the  barrel  during  the 
afcent  of  the  pifton,  to  get  through  its  valve.  Upon 
drawing  up  the  pifton,  this  air  is  alfo  drawn  off  through 
the  rifing  pipe.  Repeating  this  procefs  brings  the  wa- 
6  ^^'^ 
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,  ^■^"•'P-    ter  at  lail  into  the  working-barrel,  and  It  h  then  driven 

^'f"^  along  the  rifing-pipe  by  the  piilon. 
Advantages    Thjs  is  one  of  the  beft  forms  of  a  pump.    The  ra- 
of  this  con-  refaftion  may  be  very  perfe^:,  becaufe  the  pifton  can 
verlion.      be  brought  fo  near  to  the  bottom  of  the  working- 
barrel  :  and,  for  forcing  water  in  oppofitlon  to  great 
.prcfiiires,  it  appears  preferable  to  the  common  forcing- 
pump  ;  becaufe  in  that  the  pifton  rods  are  comprefTed 
and  expofed  to  bending,  which  greatly  hurts  the  pump 
fey  wearing  the  pifton  and  barrel  on  one  fide.  This 
ibon  renders  it  lefs  tight,  and  much  water  fquirts  out 
by  the  fides  of  the  pifton.  But  in  this  pump  the  pifton 
rod  is  always  drawn  or  pulled,  which  keeps  it  ftraight^ 
•and  rods  exert  a  much  greater  force  in  oppofition  to  a 
pull  than  in  oppofition  to  compreffion.    The  collar  of 
leather  round  the  pifton-rods  is  found  by  experience  to 
need  very  little  repairs,  and  is  very  impervious  to  water. 
The  whole  is  very  acceffible  for  repairs;  and  in  this  re- 
fpeft  much  preferable  to  the  common  pump  in  deep 
•mines,  where  every  fault  of  the  pifton  obliges  us  to 
draw  up  fome  hundred  feet  of  pifton-rods.    By  this 
addition,  too,  any  common  pump  for  the  fervice  of  a 
h«ufe  is  converted  into  an  engine  for  extlnguiftiing  fire, 
or  may  be  wade  to  convey  the  water  to  every  part  of 
the  houfe  ;  >and  this  without  hurting  or  obftrufting  its 
common  ufes.    All  that  is  necelTary  is  to  have  a  large 
cock  on  the  upper  part  of  the  working  barrel  oppo- 
•fite  to  the  lateral  pipe  in  this  figure.    This  cock  ferves 
■  for  a  fpout  when  the  pump  is  ufed  for  common  pur- 
pofes ;  and  the  merely  ftiutting  this  cock  converts  the 
whole  into  an  engine  for  extinguiftiing  fire  or  for  fup- 
plying  diftant  places  with  water.    It  is  fcarccly  necef- 
fary  to  add,  that  for  thefe  fervices  it  will  be  proper  to 
conneft  an  air-velfel  with  fome  convenient  part  of  the 
rifing  pipe,  in  order  that  the  current  of  .the  water  may 
34      be  continual. 
Equable  jj^^g  frequently  fpoken  of  the  advantages  of  a 

duced  ia  continued  current  in  the  mam  pipe.  In  all  great  works 
great  works  a  confiderable  -degree  of  uniformity  is  produced  by  the 
by  comlu-  manner  of  diipofing  the  anions  of  the  different  pumps; 

for  it  is  very  rarely  that  a  machine  works  but  one 
pump.  In  order  to  maintain  fome  uniformity  in  the 
refiftance,  that  it  may  not  aU  be  oppofed  at  once  to  the 
moving  power,  with  intervals  of  total  inaftion,  which 
would  produce  a  very  hobbling  motion,  it  is  ufual  to 
diftribute  the  work  into  portions, -which  fucceed  alter- 
nately ;  and  thus  both  diminifh  the  ftrain,  and  give 
greater  uniformity  of  adtion,  and  frequently  enable  a 
natural  power  which  we  can  command,  to  perform  a 
piece  of  work,  which  would  be  impoflible  if  the  whole 
refiftance  were  oppofed  at  once.  In  all  pump  ma- 
chines therefore  we  are  obvloufly  diredted  to  qonftruft 
them  fo  that  they  may  give  motion  to  at  leaft  two 
pumps,  which  work  alternately.  By  this  means  a  much 
greater  uniformity  of  current  is  produced  in  the  main 
pipe.  It  will  be  rendered  ftill  more  uniform  if  four  are 
employed,  fucceeding  each  other  at  the  interval  of  one 
quarter  of  the  time  of  a  complete  ftroke. 

But  ingenious  men  have  attempted  the  fame  thing 
^„...t.  „.    with  a  fingle  pump,  and  many  different  conftrudions 
this  purpofe  for  this  purpofe  have  been  propofed  and  executed, 
dtfciibcd.    The  thing  is  not  of  much  importance,  nor  of  great  re- 
fearch.    We  ftiall  content  ourfelves  therefore  with  the 
defcription  of  one  that  appears  to  us  the  moft  perfedt, 
Loth  in  refped  of  fiqiplicity  and  efFc^. 
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II.  It  confifls  of  a  working-barrel  AB  (fig.  I  ?  )  Pi 

clofe  at  both  ends.  The  pifton  C  is  fohd,  and  the  rod ' 
OP  pafies  through  a  collar  of  leathers  in  the  plate, 
which  clofes  the  upper  end  of  the  working-barrel.  This 
barrel  communicates  laterally  with  two  pipes  H,  K  ;  the 
communications  m  and  n  being  as  near  to  the  top' and 
bottom  of  the  barrel  as  poITible.  Adjoining  to  the 
paffage  m  are  two  valves  F  and  G  opening  upwards. 
Similar  valves  accompany  the  paffage  n.  The  two 
pipes  H  and  K  unite  in  a  larger  rifing  pipe  L.  They 
are  all  reprefented  as  in  the  fame  plane  ;  but  the  upper 
ends  muft  be  bent  backwards,  to  give  room  for  the  mo- 
tion of  the  pifton-rod  OP. 

_  Suppofe  the  pifton  clofe  to  the  entry  of  the  lateral 
pipe  n,  and  that  it  is  drawn  up  :  it  compreffes  the  air 
above  it,  and  drives  it  through  the  valve  G,  where  it 
efcapes  along  the  rifing  pipe  ;  at  the  fame  time  it 
rarefies  the  air  in  the  fpace  below  it.    Therefore  the 
weight  of  the  atmofphere  fhuts  the  valve  E,  and  caufes 
the  water  of  the  ciftern  to  rife  through  the  valve  D 
and  fill  the  lower  part  of  the  pump.    When  the  pifton 
IS  puftied  down  again,  this  water  is  firft  driven  through 
the  valve  E,  becaufe  D  immediately  fiiuts  ;  and  then 
moft  of  the  air  which  was  in  this  part  of  the  pump  at 
the  beginning  goes  up  through  it,  fome  of  the  water 
coming  back  in  its  ftead.    In  the  mean  time,  the  air 
which  remained  in  the  upper  part  of  the  pump  after  the 
afcent  of  the  pifton  is  rarefied  by  its  defcent ;  becaufe 
the  valve  G  ftiuts  as  foon  as  the  pifton  begins  to  dc- 
fcend,  the  valve  F  ©pens,  the  air  in  this  fuftion  pipe 
F/  expands  into  the  barrel,  and  the  water  rifes  in- 
to the  pipes  by  the  preffure  of  the  atmofphere.  The 
next  rife  of  the  pifton  muft  bring  more  water  into  the 
lower  part  of  the  barrel,  and  muft  drive  a  httle  more 
air  through  the  valve  G,  namely,  part  of  that  which 
had  come  out  of  the  fuftion-pipe  F f;  and  the  next 
defcent  of  the  pifton  muft  drive  more  water  into  the 
rifing  pipe  H,  and  along  with  it  moft  if  not  all  of  th  e 
air  which  remained  below  the  pifton,  and  muft  rarefy 
ftill  more  the  air  remaining  above  the  pifton  ;  and  more 
water  will  come  in  through  the  pipe  Ff,  and  get  into 
the  barrel.    It  is  evident  that  a  few  repetitions  will  at 
laft  fill  the  barrel  on  both  fides  of  the  pifton  with  water. 
When  this  is  accompliftied,  there  is  no  difficuhy  in  per- 
ceiving how,  at  every  rife  of  the  pifton,  the  water  of 
the  ciftern  will  come  in  by  the  valve  D,  and  the  water 
in  the  upper  part  of  the  barrel  will  be  driven  thro'  the 
valve  G;  and,  in  every  defcent  of  the  pifton,  the  water  of 
the  ciftern  will  come  into  the  barrel  by  the  valve  F, 
and  the  water  below  the  pifton  will  be  driven  through 
the  valve  E  ;  and  thus  there  will  be  a  continual  influx 
into  the  barrel  through  the  valves  D  and  F,  and  a  con- 
tinual difcharge  along  the  rifing  pipe  L  through  the 
valves  E  and  G.  _ 

This  machine  is,  to  be  fure,  equivalent  to  two  forcingrt  is^ 
pumps,  although  it  has  but  one  barrel  and  one  pifton  ;lei.t  >, 
but  it  has  no  fort  of  fuperiority.    It  is  not  even  more^^'"'^'" 
economical  in  moft  cafes  ;  becaufe  we  apprehend  that^""^' 
the  additional  workmanftiip  vi^IU  fully  compenfate  for 
the  barrel  and  piflon  that  is  faved.    There  is  indeed  a 
faving  in  the  reft  of  the  machinery,  becaufe  one  lever 
produces  both  motions.    We  cannot  therefore  fay  that 
it  Is  inferior  to  two  pumps  ;  and  we  acknowledge  that 
there  is  fome  ingenuity  in  the  contrivance. 

We  recommend  to  our  readers  the  perufal  of  Bell- 
5  dor's 
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'  dor's  j4rchite£lure  Hyclraul'tque,  where  is  to  Tjc  found  a 
'  great  variety  of  combinations  and  forms  of  the  fimple 
pumps  ;  but  we  muft  caution  them  with  refpeft  to  his 
theories,  which  in  thi?  article  are  extremely  defeflive. 
Alfo  in  Leupold's  Theatrutn  Maclnna'rum  Hychaulica- 
rum,  there  is  a  prodigious  variety  of  dll  kinds  of  pumps, 
many  of  them  very  fmgular  and  ingenious,  and  many 
tvhich  have  particular  advantages,  which  may  fuit  local 
circumdances,  and  give  them  a  preference.  But  it 
would  be  improper  to  fwell  a  work  of  this  kind  with  fo 
Many  peculiarities  ;  and  a  perfon  who  makes  himfelf 
malter  of  the  principles  delivered  here  in  ftifficient  de- 
tail, can  be  at  no  lofs  to  fuit  a  pump  to  his  paiticular 
views,  or  to  judge  of  the  merit  of  fuch  as  may  be  pro- 
pofed  to  him. 

We  mull  now  take  notice  of  fome  very  confiderable 
and  important  varieties  in  the  form  and  contrivance  of 
the  effential  parts  of  a  pump. 

III.  The  forcing  pump  is  fometimes  of  a  very  diffe- 
.  rent  form  from  that  already  defcribed.  Inftead  of  a 
pifton,  which  applies  itfclf  to  the  infide  of  the  barrel, 
and  Aides  up  and  down  in  it,  there  is  a  long  cylinder 
POQj^fig.  1 6.)  nicely  turned  and  poliflied  oft  the  Out- 
fide,  and  of  ^  diameter  fomewhat  lefs  than  the  infide  of 
the  barrel.  This  cylinder  (called  a  plunger)  Aides 
through  a  collar  of  leathers  on  the  top  of  the  working- 
barrel,  and  is  conftnifted  as  follows.  The  top  of  the 
barrel  terminates  in  a  flanch  a  b,  pierced  with  four  holes 
for  receiving  fcrevv-bolts.  There  are  two  rings  of  me- 
tal, cd,  ef,  of  tbe  fame  diameter,  and  having  holes  cor- 
rcfponding  to  thofe  in  the  flanch.  Four  rings  of  foft 
leather,  of  the  fame  fize,  and  fuPiilarly  pierced  with 
holes,  are  well  foaked  in  a  mixture  of  oil,  tallow,  and  a 
little  rofin.  Two  of  thefe  leather  rings  are  laid  on  the 
pump  flanch,  and  one  of  the  metal  rings  above  them. 
This  plunger  is  then  thruft  down  through  thsm,  by 
which  it  turns  their  inner  edges  downwards.  The  other 
two  rings  are  then  flipped  on  at  the  top  of  the  plun- 
ger, and  th^  fecond  metal  ring  is  put  over  them,  and 
then  the  whble  are  Aid  down  to  the  metal  ring.  By 
this  the  inner  edges  of  the  laft  leather  rings  are  turned 
upwards.  The  three  metal  rings  are  now  forced  to^ 
i';ether  by  the  fcrewed  bolts  ;  and  thus  the  leathern 
rings  are  ftrongly  comprefled  between  them,  and  made 
to  grafp  the  plunger  fo  clofely  that  no  prefTure  can 
force  the  water  through  between.  The  upper  metal 
ring  juft  allows  the  plunger  to  pafs  through  it,  but 
without  any  play ;  fo  that  the  turned  up  edges  of  the 
leathern  rings  do  not  come  up  between  the  plunger  and 
the  upper  metal  ring,  but  are  lodged  in  a  little  conical 
taper,  which  is  given  to  the  inner  edge  of  the  upper 
plate,  its  hole  being  vv'ider  below  than  above.  It  is  on 
this  trifling  cli'cumftance  that  the  great  tightnefs  of  the 
collar  depends.  To  prevent  the  leathers  from  flirinking 
by  drought,  there  is  ufually  a  little  ciftern  formed 
round  the  head  of  the  pump,  and  kept  full  of  water. 
The  plunger  is  either  forced  down  by  a  rod  from  a 
working  beam,  or  by  a  fet  of  metal-weights  laid  on  it, 
as  is  reprefcnted  in  the  figure. 

It  is  hardly  neceflTary  to  be  particular  in  explaining 
tlie  operation  of  this  pump.  When  the  plunger  is  at 
the  bottom  of  the  barrel,  touching  the  fixed  valve  M 
with  its  lower  extremity,  it  almoit  cornpletely  fills  it. 
That  it  may  do  it  completely,  therels  fometimes  a  fmall 
pipe  RSZ  branching  out  from  tlie  top'of  the  ban'el, 
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and  fitted  wit!i  a  cock  at  S.  Water  is  admitted  till  the 
barrel  is  completely  filled,  and  the  cock;  is  then  fliut.  "V** 
Now  when  the  plunger  is  drawn  up,  the  valve  N  in  the 
fifing  pipe  muft  remain  Aiut  by  the  preflure  of  the  at- 
mofphere,  and  a  void  muft:  be  made  in  the  barrel.  'T'here- 
fore  the  valve  M  on  tbe  top  of  the  fuftion-pipe  muft 
be  opened  by  the  elafticity  of  the  air  in  this  pipe,  and 
the  air  muft  expand  into  the  barrel;  and,  being  no  longe;- 
a  balance  for  the  atmsfphere,  the  -water  in  tlie  ciftera 
mvift  be  forced  into  the  fu<ftion-pipe,  anA  rife  in  it  to  a 
certain  height.  When  the  plunger  defcends,  it  muft 
drive  the  water  through  the  valve  N  (for  the  valve  M 
will  immediately  fhut),  and  along  with  it  moft  of  the 
air  which  had  come  into  the  barrel.  And  as  this  air 
occupied  the  upper  part  of  the  barrel,  part  of  it  will  re- 
main when  the  plunger  has  reached  the  bottom  ;  but 
a  ftroke  or  two  will  expel  it  all,  and  then  every  fucceed- ' 
ing  ftroke  of  the  defcending  pifton  will  drive  the  water 
along  the  rifing  pipe,  and  every  afcent  of  the  plunger 
will  be  followed  by  the  water  from  the  ciftera. 

The  advantage  propofed  by  this  form  of  pifton  is^ 
tliat  it  may  be  more  accurately  made  and  j)oliflied  than 
the  infide  of  a  working  barrel,  and  it  is  of  much  rafter 
repair.  Yet  we  do  not  find  that  it  is  much  ufed,  al- 
though an  invention  of  laft  century  (vvc  think  by  Sir 
Samuel  Morland),  and  much  praifed  By  the  writers  on 
thefe  fubjefts. 

It  is  eafy  to  fee  that  the  fucking-pump  may  be  vari-  Suckincr- 
ed  in  the  fame  way.  Suppofe  this  plunger  to  be  openP"''"P 
both  at  top  and  bottom,  but  the  bottom  filled  with 
valve  opening  upward.  When  this  is  puftied  to  the 
bottom  of  the  barrel,  the  air  which  it  tends  to  cora- 
prefs  lifts  the  valve  (the  lateral  pipe  FlK  being  taken 
away  and  the  paflage  fliut  up),  and  efcapes  through  the 
plunger.  When  it  is  drawn  up,  it  makes,  the  fame  ra- 
refaftion  as  the  folid  plunger,  becaufe  the  valve  at  O 
Aiuts,  and  the  water  will  come  up  from  the  ciftern  as  in 
the  former  cafe.  If  the  plunger  be  now  thruft  down 
again,  the  valve  M  fliuts,  the  valve  0  is  forced  open, 
and  the  plunger  is  filled  with  water.  This  will  be  lifted 
by  it  during  its  next  afcent ;  and  when  it  is  pu(hed 
d-)wn  again,  the  water  which  filled  it  muft  now  be  pufti- 
ed out,  and  will  flow  over  its  fides  into  the  ciftern  at  the 
head  of  the  barrel.  Inftead  of  making  the  valve  at  the 
bottom  of  the  pifton,  it  may  be  made  at  the  top  ;  but 
this  difpofition  is  much  inferior,  becaufe  it  cannot  rare- 
fy the  air  in  the  barrel  one  half.  This  is  evident ;  for 
the  capacity  of  the  barrel  and  plunger  together  cannot 
be  twice  the  capacity  of  the  barrel. 

IV.  It  may  be  made  after  a  ftill  different  form,  as  Anothe** 
reprefcnted 'in  fig.  1 7.      Here  tli^  fu<ftion-pipe  COformof  xho 
comes  up  through  a  ciftern  KMNL  deeper  or  longer  f^ckinR- 
than  the  intended  ftroke  of  the  pifton,  and  has  a  valve  P°™P» 
C  at  top.    The  pifton,  or  what  afts  in  lieu  of  it,  is  a 
tube  A  HGB,  open  at  both  ends,  and  of  a  diameter 
fomewhat  larger  than  that  of  the  fu6lion-pIpc.  The 
interS^al  between  them  is  filled  up  at  HG  by  a  ring  or 
belt  of  foft  leather,  which  is  faftened  to  the  ouler  tube, 
and  moves  up  and  down  with  it.  Aiding  along  the 
fmoothly  poliftied  furface  of  the  fudlion-pipe  with  very 
little  fridlion.    There  is  a  valve  I  on  the  top  of  this 
pifton,  opening  upwards.    Water  is  poured  into  the 
outer  ciftern. 

The  outer  cyhnder  or  pifton  being  drawn  up  from  And  its 
tiie  bottom,  there  is  a  great  rai-efadtion  of  the  air  which  "^"'^^ 
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Pump,  tras  between  them,  and  the  atmofphere  preffes  the  wa« 
-  n  ter  up  through  the  fu£lion-pipe  to  a  certain  height; 
for  the  valve  I  keeps  Ihut  by  the  preflfiire  of  the  atmo- 
fphere and  its  owji.  weight.  Pufhing  down  the  pifton 
caufes  the  air,  which  had  expanded  from,  the  fudion- 
pipe  into  the  pifton,  to  efcape  through  the  valve  I ; 
drawing  it  up  a  fecond  time,  allows  the  atmofphere  to 
prefs  more  water  into  the  fuftion-pipe,  to  fill  it,  and  al- 
io part  of  the  pifton.  When  this  is  puflied  down  again, 
the  water  which-had  corae  through  the  valve  C  is  now 
forced  QUt  tlirough.the  valve  I  into  theciftern  KMNL, 
and  now  the  whole  is  full  of  water.  When,  therefore, 
the  pifton  is  drawn,  up,  the  water  follows,  and  fills  it,  if 
not  3  3  feet  above  the  water  in  the  ciftern  ;  and  when  it  h- 
puftied  down  again,  the  water  which  filled  the  pifton  i& 
all  thrown  out  into  the  ciftern  ;  and  after  this  it  delivers 
its  full  contents  of  water  every,  ftroke.  The  water  in  the 
ciftern  KMNL  eflFcftually  prevents  the  entry  of  any 
air  between  the  two  pipes ;  fo  that  a  veiy  moderate 
compreflion  of  the  belt  of  foft  leather  at  the.  mouth  of 
the  pifton  cylinder  is  fufficient  to  make  all  perfeftly 
tight. 

It  might  be  made  differently.    The  ring  of- leather, 
might  be  faftened.  round  tlie  top  of  the  inner  cylinder 
difftrenUy  at  DB,  and  Aide  on  the  infide  of.  the  pifton  cylinder  ; 
foroicd.  ^j.^  fQYYn.  is  moft  eafUy,  executed..  Mufchen- 

broeck  has  given  a  figure  of  this  pump  in  his  large, 
fyftem  of  natWcil  .phllofophy,  and  fpeaks  very  highly  of 
its  peiformance-  But  we  do  not.  fee  any  advantage, 
which  it  poffcfles  over  the  common  fucking-pump.  He 
indeed  fays  that  it  is  without  fridtion,  and  makes  no 
mention  of  the  ring  of  leather  between  the  two  cy» 
linders.  Such  a  pump  will  ralfe  water  extremely  well 
to  a  fmall  height,  and  it  feems  to  have  been  a  m.odel  only 
which  he  had 'examined : .  But  if  the  fu6tion-pipe  is 
long,  it  will  by  no  means  do  without. the  leather  ;  for 
on  drawing  up  the  pifton,  the  water  of  the.  upper  ci- 
ftern will  rife  between  the  pipes,,  and  fill  the  pifton,.  and 
none  will  come  up  through  the  fuftion-plpe. . 

We  may  take  this  opportunity  of  obferving,  that  the 
many  ingenious  contrivances  of  pumps  without  friftion 
are  of  little  importance  in  great  works ;  becaufe  the 
friftion  which  is  completely  fufficient  to  prevent  all 
efcape  of  water  in  a  well-conftrufted  pump  is  but  a 
very  trifling  part  of  the  whole  force.  In  the  great  pumps 
which  are  ufed  in  mines,  and  are  worked  by  a  fteara-r 
engine,  it  is  very  ufual  to  make  the  piftons.  and  valves 
without  any  leather  whatever.  The  working  barrel  is 
bored  truly  cylindrical,  and  the  pifton  is  made  of  me- 
tal of  a  fi^e  that  wiU  juft  pafs  along  it  without  ftick- 
ing.  When  this  is  drawn  up  with  the  velocity  compe- 
tent to  a  properly  loaded  machine,  the  quantity  of  wa- 
ter which  efcapes  round  the  piftoil  is  infignificant.  The 
pifton.,  is  made  without  leathers,  not  to.  avoid  friftion, 
which  is  alfo  iufignificant  in  fuch  works ;..  but  to  avoid 
the  necefiity  of  frequently  drawing  it  up  for  repairs 
through  fuch  a  length  of  pipes.. 
45  V.  If  a  pump  abfolutely  without  friftioa  is  wanted, 

©f'a'fin'i^  le       following  feems  preferable  for  fimplicity  and  per- 
1^-fh.formance  to  any  we  have  feen,  when  made  ufe  of  in 
cut  fric-     proper  fituations.    Let  NO  (fig.  i8.}  be  the  furface 
tion.         of  the  water  in  the  pit,  and  K  the  place  of  delivery. 

The  pit  maift  be  as  deep  in  water  as  from  K  to  NO. 
ABCD  is  a  wooden  trunk,  round  or  fquare,  open  at 
loth  ends,  and  having  a  valve  P  at  the  bottom.  The 
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top  of  this  trunk  mull  be  on  a  level  with  >Kj  and  has  a  Pum 
fmaU  ciftern  EADF.    It  alfo  communicates  laterally 
with  a  rifing  pipe  GHK,  furniftied  with  a  valve  at  H 
opening  upwards.    LM  is  a  beam  of  timber  fo  fitted 
to  the  trunk  as  to.  fill  it  without  fticking,  and  is  ofj  at 
leaft  equal  length.    It  hangs  by  a  chain  from  a  work-, 
ing  beam,  and  is  loaded  on  the  top.  with  weights  ex-, 
ceeding  that  ,  of  the  column  of  water  which  it  difplaces* 
Now  fuppofe  this  beam  allowed  to  defcend  from  the 
pofitien  in-  which  it  is  drawn  in  the  figure  ;  th£  wa- 
ter muft  rife  all  around  it,  in  the  crevice  which  is  be-* 
tween  it  and  the  trunk,  and  alfo  in  the  rifing  pipe  ;  be- 
caufe the  valve.  P  fliuts,  and  H  opens  ;  fo  that  when  the 
plunger  has  got  to  the  bottom,  the  water  will  ftand  at 
the  level  of  K.    W^hcn  the  plunger  is  again  drawn  up 
to  the-  top  by  the  aftion  of  the  moving  power,  the  wa- 
ter finks  again  in  the  trunk,  but  not  in  the  rifing  pipe^ 
becaufe  it  is  ftbpped  by  the  valve  H.    Then  allowing 
the  plunger  to  defcend  again,  the  water  muft  again  rife 
in  the  trunk  to  the  level  of  K,  and  it  muft  now  flow 
out  at  K;  and  the  quantity  difcharged  will  be  equal  to 
the  part  of  the  beam  below  the  furface  of  the  pit- 
water,  decjufting  the  quantity  which  fills  the  fmall  fpacc 
between  the  beam  aud  the  trunk.    This  quantity  may 
be  reduced  .almoft  to  nothing. ;  for  if  the  infide  of  the 
trunk  and  the  outfide  of  the  beam  be  made  tapering, 
the  beam  may  be  let  down  till  they  exaftly  fit ;  and  as 
this  may  be  done  in  fquare  work,  a  good  workman  can 
make  it  exceedingly  accurate.    But  in  this  cafe,  the 
lower  half  of  the  beam  and  trunk  rhuft  not  taper ;  and 
this  part  of  the  trunk  muft  be  of  fufficient  width 
round  the  beam  to  allow  free  pafleige  into  the  rifing 
pipe.    Or,  which  is  better,  the  rifmg  pipe  muft  branch 
off  from  the  bottom  of  the  trunk.    A  difcharge  may 
be  made  from  the  ciftern  EADF,  fo  that  as  little  wa- 
ter as  poifible  may  defcend  along, the  trunk  when  the 
pifton  is  raifed.  A 
One  great  excellence  of  this  pump  is,  that  it  is  per-fts  era 
feftly  free  from  all  the  deficiencies  which  in  commonlencirs 
pumps  refult  from  want  of  being  air-tight.    Another  ^^''''^'  l' 
is,  that  the  quantity  of  water  raifed  is  precifely  equal 
to  the  power  expended;  for  any  want  of  accuracy  ia 
the  work,  while  it  occafions  a  diminution  of  the  quan- 
tity of  water  difcharged,  makes  an  equal  diminution  in 
the  weight  which  is  neceffary  for  pufrling  down  the. 
plunger..  We  have  feea  a  machine  confiiting  of  two 
fuch  pumps  fufpended  from  the  arms  of  a  long  beam, 
the  upper  fide  of  which  was  formed  into  a  walk  with 
a  rail  on  each  fide.    A  man  ftood,  on  one  end  till  it. 
got  to  the  bottom,    and  then  walked   fobeiky  up 
to  the  other  end, ,  the  inclination  being  about  twenty- 
five  degrees. at  firft,  but  gradually  diminifh'ed  as  he  went . 
along,  and  changed  the  load  of  the  beam.    By  this 
means  he  made  the  other  end  go  to  the  bottom,  and  fo 
on  alternately,  with  the,  eafieft  of  all  exertions,  and- 
what  we  are  moft  fitted  for  by  our  ftrudlure.  With  this 
machine,  a  very  feeble  old  man,  weighing  iio  pounds,, 
raifed  7  cubic  feet  of  water  11 4-  feet  high  in  a. minute, 
and  continued  working  8  or  10  hours  every  day.  A 
ftout  young.man,  weighing  neturly  135  pounds,  raifed. 
Sy  to  the  fame  height ;  and  when  he  carried  30  pounds, 
conveniently  flung  about  him,  he  raifed  9I  feet  to  this 
height,  working   lo  hours  a-day  without  fatiguing 
himfelf.    This  exceeds  DefaguL'er's  maximum  of  a 
hogfhead  of  water  10  feet  high  in  a  rainttte,in  the  pro- 
is.  portioEt 
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pt)rtIon  of  9  to  7  nearly.  It  is  limited  to  very  mode- 
"~  rate  heights ;  but  in  fuch  fituations  it  is  very  effedtual. 
li.  It  was  the  contrivance  of  an  untaught  labouring  man, 

pofTefled  of  uncommon  mechanical  genius.    We  (hall 

have  occafioR-to  mention,  with  refpcft,  fome  other  con- 
,  trivances  of  the  fame  perfon  in  the  article  IVateR' 

Works, 

s  VI.  The  mofl  ingenious  contrivance  of  a  pump  wlth- 
^'  out  fridion  is  that  of  Mr  Haflcins,  defcribed  by  Defagu- 
Hers,  and  called  by  him  the  Quicksilter  Pump.  Its 
conftruftion  and  mode  of  operation  are  pretty  compli- 
cated ;  but  the  following  preliminary  obfervations  will, 
we  hope,  render  it  abundantly  plain. 

Let  ilmk  (fig.  19.)  be  a  cylindrical  iron  pipe,  about 
^fix  feet  long,  open  at  top.  Let  eghf  he  another  cy- 
linder, connefted  with  it  at  the  bottom,  seid  of  fmaller 
diameter.  It  may  either  be  folid,  or,  if  hollow,  it 
mull  be  clofc  at  top.  Let  acdb  be  a  third  iron 
cylinder,  of  an  intermediate  diameter,  fo  that  it  may 
tftove  up  and  down  between  the  other  two  v/ithout 
touching  either,  but  with  as  little  interval  as  pofiible. 
Let  this  middle  cylinder  communicate  by  means  of  the 
pipe  AB,  with  the  upright  pipe  FE,  having  valves  C 
and  D  (both  opening  upwards)  adjoining  to  the  pipe 
of  comiftunication.  Suppofe  the  outer  cylinder  fui- 
pcnded  by  chains  from  the  end  of  a  working  beam,  and 
let  mercury  be  poured  into  the  interval  between  the 
three  cyhnders  till  it  fills  the  fpace  to  0  p,  about  of 
their  height.  Alfo  fuppofe  that  the  lowor  end  of  the 
pipe  FE  is  immerfed  into  a  ciftern  of  water,  and  that 
the  valve  D  is  lefs  than  33  feet  above  the  furface  of  this 
water. 

le  Now  fuppofe  a  perforation  made  fomewhere  in  the 
^"  pipe  AB,  and  a  communication  made  with  an  air-pump. 
When  the  air-pump  is  worked,  the  air  containedin  CE, 
in  AB,  and  in  the  fpace  between  the  inner  and  middle 
cyhnders,  is  rarefied,  and  Is  abftradled  by  the  air-pump  ; 
for  the  valve  D  immediately  (huts.  The  prefTure  of 
the  atmofphere  will  caufe  the  water  to  rife  in  the  pipe 
CE,  and  will  caufe  the  mercury  to  rife  between  the 
inner  and  middle  cyhnders,  and  fink  between  the  outer 
and  middle  cylinders.  Let  us  fuppofe  mercury  12 
times  heavier  than  water  :  Then  for  every  foot  that 
the  water  rifcs  in  EC,  the  level  between  the  outfide 
and  infide  mercury  wIU  vary  an  inch ;  and  if  we  fup- 
pofe DE  to  be  30  feet,  then  if  we  can  rarefy  the  air 
fo  as  to  ralfe  the  water  to  D,  the  eutfide  mercury  will 
•be  depreffed  to  r,  and  the  infide  mercury  will  have 
rifen  to  j-,  ^  sq  and  /  r  being  about  30  inches.  In  this 
ftate  of  things,  the  water  will  run  over  by  the  pipe  BA, 
and  every  thing  will  remain  nearly  In  this  pofitlon.  The 
•columns  of  water  and  mercury  balance  each  other,  and 
balance  the  prefTure  of  the  atmofphere. 

While  things  are  in  this  ftate  of  equilibrium,  if  we 
allow  the  cylinders  to  defcend  a  little,  the  water  will 
rife  in  the  pipe  FE,  which  we  may  now  confider  as  a 
Cuftlon-pipe  ;  for  by  this  motion  the  capacity  of  the 
whole  Is  enlarged,  and  therefore  the  prefTure  of  the  at- 
mofphere win  Itlll  keep  It  full,  and  the  fituatlon  of  the 
mercur)'-  will  again  be  fuch  that  all  fiiaU  be  in  equUIbrio. 
It  will  be  a  little  lowei-  in  the  infide  fpace  and  higher 
n.  the  outfide. 

Taking  this  vkw  of  things,  we  fee  clearly  how  the 
water  is  fupported  by  the  atmofphere  at  a  very  conii. 


fiderablc  height.  The  apparatus  is  analogous  to  a  fy- 
phon  which  has  one  leg  filled  with  water  and  the  othef  ^ 
with  mercury.  But  it  was  not  neceffary  to  employ  an 
air-pump  to  fill  it.  Suppofe  it  again  empty,  and  all 
the  valves  flaut  by  their  own  weight.  Let  the  cylinders 
defcend  a  little.  The  capacity  of  the  fpaces  below  the 
valve  D  is  enlarged,  and  therefore  the  included  air  is 
rarefied,  and  fome  of  the  air  in  the  pipe  CE  mufl  dif- 
fufe  itfelf  into  the  fpace  quitted  by  the  inner  cylinder. 
Therefore  the  atmofphere  will  prefs  fome  water  up  the 
pipe  FE,  and  fome  mercury  into  the  inner  fpace  be- 
tween the  cylinders.  When  the  Tcylinders  are  ralfed 
again,  the  air  which  came  from  the  pipe  CE  would  re- 
turn into  it  again,  but  is  prevented  by  the  valve  C— 
Raifing  the  cylinders  to  their  former  height  would  com- 
prefs  this  air;  it  therefore hfts  the  valve  D, and efcapeg. 
Another  depreffion  of  the  c)'llnders  wiU  have  a  fimllar 
effeft.  The  water  will  rife  higher  in  FC,  and  the  mer- 
cury in  the  inner  fpace  ;  and  then,  after  repeated  ftrokes, 
the  water  will  pafs  the  valve  C,  and  fill  the  whole  ap- 
paratus, as  the  air-pump  had  caufed  it  to  do  before.—- 
The  pofitlon  of  ^the  cylinders,  when  things  are  in  this 
fituatlon,  is  reprefented  in  fig.  20,  the  outer  and  inn-er 
cyhnders  in  their  lowefl  pofitlon  having  defccnded  about 
30  inches.  The  mercury  in  the  outer  fpace  ftands 
at  5-,  r,  a  little  above  the  middle  'of  the  cylinders,  and 
the  mercury  in  the  inner  fpace  is  near  the  top  ^  j  of  the 
inner  cylinder.  Now  let  the  cylinders  be  drawn  up. 
The  water  above  the  mercury  cannot  get  back  again 
through  the  valve  C,  which  (huts  by  its  own  weight. 
We  therefore  attempt  to  comprefs  it ;  but  the  mercury 
yields,  and  defcends  in  the  inner  fpacey  and  rifes  in 
the  outer  till  both  are  quickly  on  a  level,  about  the 
height  v  V.  If  we  continue  to  raife  the  cylinders,  the 
compreffion  forces  out  more  mercury,  and  it  now  ftands 
lower  in  the  inner  than  in  the  outer  fpace.  But  that 
there  may  be  fomething  td  balance  this  inequality  of 
the  mercurial  columns,  the  water  goes  through  the 
valve  D,  and  the  equilibrium  is  reltored  when  the 
height  of  the  water  in  the  pipe  ED  above  thf  furface 
of  the  internal  mercury  is  12  times  the  difference  of 
the  mercurial  columns  (on  the  former  fuppofition  of 
fpecific  gravity. )  If  the  quantity  of  water  is  fuch  as 
to  rife  two  feet  in  the  pipe  ED,  the  mercury  in  the 
outer  fpace  will  be  two  inches  higher  than  that  in  the 
inner  fpace.  Another  depreffion  of  the  cylinders  will 
again  enlarge  the  fpace  within  the  apparatus,  the  mer- 
cury will  take  the  pofitlon  of  fig.  19.  and  more  water 
will  come  in.  Raifing  the  cylinders  will  fend  this 
water  four  feet  up  the  pipe  ED,  and  the  mercury  will 
be  four  inches  higher  in  the  inner  than  in  the  outer 
fpace.  Repeating  this  operation,  the  water  will  be 
ralfed  ftiU  higher  In  DE  ;  and  this  will  go  on  till  the 
mercury  in  the  outer  fpace  reaches  the  top  of  the  cy- 
linder ;  and  this  is  the  limit  of  the  performance.  The 
dimenfidns  with  v/hlch  we  fet  out  will  enable  the  ma- 
chine to  raife  the  water  about  30  feet  in  the  pipe  ED  ; 
which,  added  to  the  30  feet  of  CF,  makes  the  whole 
height  above  the  pit-water  60  feet.  By  making  the 
cylinders  longer,  we  increafe  the  height  of  FD.  This 
machine  mull  be  worked  with  great  attention,  and  but 
•  flowly  ;  for  at  the  beginning  of  the  forcing  ftroke  the 
mercury  very  rapidly  finks  in  the  inner  fpace  and  rifes 
in  the  outer,  and  will  dafli  out  and  be  lof{.  To  pre- 
4  0a  vent 
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S^efcrift! 

r>f  ancth 
pump  w! 
out  fric- 
tion. 


Pump,  vent  this  ag  mucii  vs,  pojlibie,  tlio  outer  cyl;!idcr  tei-mi- 
""""v"""  rates  in.  a  fort  of  cup  or  difii,  and  tlie  inner  cylinder 
fliould  be  tiiptrtjd  atop. 

The  niachine  is  exceedingly  ingenious  and  refined  ; 
n-  and  tlicre  is  no  doubt  but  that  its  performance  will  ex- 
ceed that  of  any  other  pump  which  raifcs  the  water  to 
the  fame  l!t.!ght,  becaufe  fricliou  is  completely  avoided, 
and  there  can  be  no  want  of  tightnefs  of  the  pifton. — 
ad- But  thisJs  all  its  adumtagc  ;  and,  from  what  has  been 
obferved,  it  is  but  trifling.^  The  expence  would  be  e- 
normous  ;  for  with  whatever  care  the  cyhnders  are  made, 
the  interval  betvveeu  the  inner  and  outer  c)llnders  mud 
contain  a  very  great  quantity  of  mercury.  The  middle 
cylinder  mud  be  made  of  iron  plate,  and  mull:  be  without 
a.feam,  for  the  mercur}'  would  dilfolve  every  folder.  For 
fuch  leafons,  it  has' nevei'  come  into  general  ufe.  But 
it'^would  have  been  unpardonable  t',)  have  omitted  the 
defcriptlon  of  an  invention,  which  is  fo  original  axKl  in- 
genious ;  and  there  are  fome  occafions  where  it  may  be 
of  great  ufe,  as  in  nice  experiments  for  illuflrating  the 
theory  of  hydraulics,  it  would  give  the  finell  piilons  for 
meafuring  the  preffures  of  water  in  pipes,  &c.  It  is 
o.n  precifcly  the  fame  principle  that  the  cylinder  bel- 
lows, defcribed  in  the  article  Pneumatics,  are  con- 
ftruaed.. 

'^^^  We  beg  leave  to  coivclude  this  part  of  the  fubjeft 
with  the  defcriptlon  of  a  pump  without  friftion,  which 
may  be  conllruftcd  in  a  variety  of  ways  by  any  common 
carpenter,  without  the  aflillance  of  the  pump-maker  or 
plumber,  and  will  be  veiy  effeftive  for  raifuig  a  great 
quantity  ot  w^ater  to  fmall  heights,  as  in  draining 
jnarflics,  marie. pits,  quarries,  Sec.  or  even  for  the  fervice 
of  a  houfe. 

VII.  ABCD  (fig.  21.)  is  a  fquare  trunk  of  carpen- 
ter's work  open  at  both  ends,  and  having  a  httle  ci- 
llern  and  fpout  at  top.  Near  the  bottom  there  is  a 
partition  made  of  board,  perforated  v^ith  a  hole  E, 
and  covered  with  a  clack,  ffff  reprefcnts  a  long  cy- 
lindrical bag  or  pudding,  made  of  leather  or  of  double 
(.•anvas,  with  a  fold  of  thin  leaihcr  fuch  as  flieepflcin  be- 
tween the  canvas  bags.  This  is  firmly  nailed  to  the 
hoaid  E  with  foft  leather  between.  The  upper  end  of 
this  bag  is  fixed  on  a  round  hoard,  having  a  hole  and 
valve  F.  This  board  may  he  turned  in  the  lathe  with 
a  groove  round  its  edge,  and  the  bag  faftened  to  it  by 
a  cord  bound  tight  round  it.  The  fork  of  the  pifton- 
rod  FG  is  firmly  fixed  into  this  board ;  the  bag  is  kept 
diilended  by  a  number  of  wooden  hoops  or  rings  of 
flrong  wire / /,  j //,  &c.  put  into  it  at  a  few  inches 
diftance  from  each  other.  It  will  be  proper  to  conned; 
thefe  hoops  before  putting  thetn  iu,  by  three  or  four 
cords  from  top  to  bottom,  which  will  keep  them  at 
their  proper  diftances.  Thus  will  the  bag  have  the 
form  of  a  barber's  bellows  powder-puff.  The  diftance 
between  the  hoops  fhould  be  about  twice  the  breadth 
«f  the  rim  of  the  wooden  ring  to  which  the  upper  valve 
and  pifton-rod  are  fixed. 

Now  let  this  trunk  be  immerfed  in  the  water.  It  is 
evident  that  if  the  bag  be  ftretched  from  the  compref- 
fed  form  which  its  own  weight  will  give  it  by  drawing 
up  the  plfton-rod,  its  capacity  will  be  enlarged,  the 
valve  F  will  be  fliut  by  its  cava  weight,  the  air  in  the 
bag  wiU  be  rarefied^  and  the  atmofphere  will  prefs  the 
'W^ter  into  the  bag.  When  the  rod  is  thruft  down 
again,  this  water  will  com?  ^out.  by  the  valve  F,  and 
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fjl  part  of  the  trunk.    A  repetition  of  the  operatu^is  Pi 

will  have  r»  fimilar  effeft  ;  the  trunk  will  be  filled,  and   \ 

the  water  will  at  }:'.ft  be  difcharged  by  the  fpout. 

Here  is  a  pump  without  fricSlion,  and  perfeftly  ti<rht. 
For  .the  leather  betv.'een  the  folds  of  canvas  rendcrs^tlie 
bag  Impervious  both  to  air  and  water.  And  the  can- 
vas has  very  confidera])le  ilrength.  We  know  from 
experience  that  a  bag  of  fix  inches  diameter,  made  of 
fail-cloth  no 3.  with  a  fheep  llvin  between,  will  bear  a  co- 
lumn of  15  feet  of  water,  and  ftand  fix  hours  work 
per  day  for  a  montli  v.  ithout  failure,  and  that  the  pump 
is  conliderably  fuperior  ir{  efTed  to  a  common  pump 
of  the  fame  dimenlions.  We  muH  only  cbferve,  that  the 
lengtli  of  the  bag  rauft  be  three  times  the  intended 
length  of  the  ftroke  ;  10  that  when  the  pifton-rod  is  iu 
its  highell  pofition,  the  angles  or  ridges  of  the  bag'may 
be  pretty  acute.  If  the  bag  be  more  ftretched'' than 
this,  the  force  wlrlch  mult  be  exeiteA  by  the  labourer 
becomes  much  greater  than  the  weight  of  the  column 
of  water  which  he  is  raifing.  If  the  pump  be  laid 
aflope,  which  is  very  ufual  iu  thefe  occafional  and  hafly 
drawings,  it  is  necelfary  to  make  a  guide  for  the  pi- 
fton-rod within  the  trunk,  that  the  bag  may  play  up 
and  down  without  rubbing  on  the  fides,  which  would 
quickly  wear  it  out. 

The  experienced  reader  will  fee  that  this  pump  is 
very  hke  that  of  Goffet  and  De  la  Deuille,  defcribed  by 
Belidor  Vol  II.  p.  xzo.  and  moft  writers  on  hydrauhcs. 
It  \ .  ould  be  ftill  more  hke  it,  if  the  bag  were  on  the 
under  fide  of  the  partition  E,  and  a  valve  placed  farther 
down  the  trunk.  But  we  think  that  our  form  is  great- 
ly preferable  in  point  of  ftrength.  When  in  the  other 
fituation,  the  column  of  water  hfted  by  the  pifton 
tends  to  burjt  the  bag,  and  this  with  a  great  force,  as 
the  intelligent  reader  well  knows.  But  in  the  form  re- 
conunended  here,  the  bag  is  comprejl-d,  and  the  ftraiu 
on  each  part  may  be  made  much  lefs  than  that  which 
tends  to  burft  a  bag  of  fix  inches  diameter.  The  near- 
er the  rings  aie  placed  to  each  other  the  fmaller  will 
the  ftraia  be. 

The  fame  bag-pifton  may  be  employed  for  a  forcing 
pump,  by  placing  it  below  the  partition,  and  invertin^^ 
the  valve  ;  and  it  wiU  then  be  equally  ftrong,  becauf: 
the  refiftance  in  this  cafe  too  will  aft  by  corapreiiion. 

^  We  now  come  naturally  to  the  confideration  of  the 
different  forms  which  may  be  given  to  the  piftons  and 
valves  of  a  pump.  A  good  deal  of  what  we  have  been 
defcribing  already  is  reducible  to  tliis  head  ;  but,  having 
a  more  general  appearance,  changing  as  it  were  the 
whole  form  and  ftruftnre  of  the  pump,  it  was  not  im- 
proper to  keep  tliefe  things  together. 

_  The  great  defideratum  in  a  pifton  is,  that  it  be  asp-f^/^^"^ 
tight  as  polTible,  and  have  as  little  fridtion  as  is  con-flK,uTd\ax 
fiftent  with  this  indifpenfable  quality.    We  liave  al- little  fric- 
ready  faid,  that  the  common-form,  when  carefully  exe-''""- 
cuted,  has  thefe  properties  in  an  -tminent  degree.  And 
accordingly  this  form_  has  kept  its  ground  amidft  all 
the  improvements  which  ingenious  artifts  have  made. 
Mr  Behdor,  an  author  of  the  firft  reputation,  has  given 
the  defcriptlon  ef  a  piiio«  which  he  highly  extols>  and 
is  undoubtedly  a  very  good  one,  conftruded  from  prin- 
ciple, and  extremely  well  compofed. 

It  confifts  of  a  hollow  cylinder  of  metal  gh  (fig.  %z.)  An  impro. 
pierced  with  a 'number  of  holes,  and  having  at  top  aveJonebj 
fiaiich  AB,  whofe  diameter  is  nearly  equal  to  that  of 

the 
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ttie  Nvc^rking.barrel  of  the  pump 
groove  round  it.  There  is  another  flanch  IK  below, 
by  which  this  hollow  cylinder  is  faitened  with  bolts  to 
the  lower  end  of  the  pifton,  reprefented  in  fig.  23, 
This  confifts  of  a  plate  CD,  with  a  grooved  edge  fimi- 
]ar  to  AB,  and  an  intennediate  plate  which  forms  the 
feat  of  the  valve.  The  compofition  of  this  part  is  bet- 
ter underftood  by  infpeaing  the  figure  than  by  any 
defcriptlon.  The  pifton-rod;  HL  Is  fixed  to  the  upper 
plate  by  bolts  throuah  its  different  Ijranches  at  G,  G. 
This  metal  body  is  then  covered  witli  a  cyhndrical  bag 
t)f  leather,  faftened  on  it  by  cords  bound  round  it,  filling 
up  the  grooves  in  the  Upper  and  lower  plates.  The 
operation  of  the  pifton  is  as  follows. 

A  little  water  is  ptjured  Into  the  pump,  which  gets 
pail  the  fides  of  the  pifton,  and  lodges  belo^^^_  in  the 
fixed  valve.  The  pifton  being  puftied  down  dips  into 
this  water,  and  it  gets  into  it  liy  the  valve.  But  as  the 
pifton  In  defcending  comprefies  the  air  below  it,_  this 
comprefled  air  alfo '  gets  into  the  infide  of  tlie  pifton, 
fwells  out  the  bag  which  furrounds  it,  and  compreffes  it 
to  the  fides  of  the  working-barrel.  When  the  pifton  Is 
drawn  up  again,  it  muft  remain  tight,  becaule  the  valve 
^will  ftltit  and  keep  in  the  air  in  Its  nvoft  compreffcd 


Tump. 
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This  flanch  has  a    may  be  done  v.-Ith  any  kind  of  pifton  ;  ar,d  this  Im 

therefore  no  peculiar  merit.  * 

The  following  wiU,  we  prcfume,  appear  vaftly  pfe-y^not^er 
ferable.  ABCD  {fig.  24.)  is  the  fohd  wooden  or  ir^talrecom- 
block  of  the  pifton;  EF  is  a  metal  plate,  which  is  turn-inended  as 
ed  liollow  or  difti-like  below,  fo  as  to  receive  within  Jti'^""^^'^' 
the  folid  block.     Tlie  pifton  rod  goes  through  t!;e 
whole,  and  has  a  flioulder  above  the  plate  EF,  and  a 
nut  H  below.  Four  fci  ew-bolts,  fuch  as  i  I',  l.m,  alfo  go 
through  the  w  liolc,  liaving  their  heads  i,  m  funk  into 
the  block,  and  nuts  above  at  /,  /.    The  packing  or 
ftuffin 


as  it  is  termed  by  the  workmen,  is  reprefented 
at  NG.  This  is  made  as  folid  as  poffible,  and  generally 
confifts  of  foft  hempen  twine  well  foaked  in  a  mixture 
of  oil,  tallow,  and  rofin.  The  plate  EF  is  gently  fcrew- 
cd  down,  and  the  whole  is  then  put  into  the  barrel, 
fitting  it  as  tight  as  iys.j  be  thought  proper.  When  it 
vs  eavs  loofe,  it  may  be  tightened  at  any  time  by  fcrew- 
ing  down  tlie  nuts  1 1,  which  caufe  the  edges  of  the  difli 
to  fqueeze  out  the  packing,  and  comprefs  it  againft  the 
barrel  to  any  degree. 

The  greateft  clifficulty  in  the  conftrudlion  of  a  pifton  Difficulties 
is  to  give  a  fufficient  paffage  through  it  for  the  water, 
and  yet  allow  a  firm  fupport  for  the  valve,  and  fixture  j,^,^^/ 
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ftate  •  therefore  the  pifton  muft  perform  well  during  the    for  the  pifton  rod.    We  ftiall  fee  prefently  that  it  oc 


fuftlon.  It  muft  aft  equally  well  when  pufhed  down 
again,  and  afting  as  a  forcer  ;  for  however  great_  the 
idTiftancc  may  be,  It  will  affeft  the  air  within  the  pifton 
to  the  fame  degree,  and  keep  the  leather  clofe  apphed 
to  the  barrel.  There  can  be  no  doubt  therefore  of  the 
pifton's  performing  both  Its  ©fFices  completely  ;  but  we, 
imagine  that  the  adhefion  to  the  barrel  will  be  greater 
than  Is  neceffary  :  it  will  extend  oyer  the  whole  fur 


cafions  a  confiderable  expence  of  the  moving  power  tt> 
force  a  pifton  with  a  narrow  perforation  through  the 
water  lodged  In  the  working  barrel.  When  we  are 
raifing  water  to  a  fmall  height,  fuch  as  lo  or  20  feet, 
the  power  fo  expended  amounts  to  a  fourth  part  of  the 
whole,  if  the  water-way  in  the  plftoa  Is  lefs  than  one- 
half  of  the  fedllon  of  the  barrel,  and  the  velocity  of  the 
pifton  two  feet  per  fecond,  which  is  ve;-y  moderate. 

Iftons 


face  of  the  pifton,'  and  be  equally  great  in  every  part  of    There  can  be  no  doubt,  therefore,  that^  metal  pifton 
itsfurface;  and  we  iufpedt  that  tl^  fridion  wiU  there-    are  preferable,   becaufe  their  greater  ftrength  aUovv 
We  have  very  high  authority  '  ^ ^  
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fore  be  very  great 

fuppofing  that  the  adhefion  of  a  pifton  of  the  common 
form,  carefully  made,  will  be  fuch  as  will  make  It  per- 
fedly  tight  ;  and  it  is  tvident.that  the  adhefion  of  Be- 
lidor's  pifton  will  be  much  greater,  and  it  will  be  pro- 
duAIve  of  worfe  confequences.  If  the  leather  bag  is 
worn  through  in  any  one  place,  the  air  efcapes,  iUid 
the  pifton  ceafes  to  be  compreffcd  altogether ;  whereas 
in  the  common  pifton  there  will  verj^  little  harm  refult 
from  the  leather  being  worn  through  In  one  place,  ef- 
jiccially  if  It  projeil  a  good  way  beyond  the  bafe  of  the 
cone.  We  ftill  think  the  common  plftoa  preferable. 
Bclidor's  pifton  would  do  much  better  inverted  as  the 
pifton  of  a  fucking  pump;  and  in  this  fituatlon  it  would 
be  equal,  but  not  fuperior,  to  the  common. 
L  ,       BeUdor  defcribes  another  forcing  pifton,  which  he 

hrfamc  fi^d  executed  with  fnccefs,  and  prefers  to  the  common 
,uthor.      wooden  forcer.     It  confifts  of  a  metal  cylinder  or  cone 
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much  wider  apertures.  6r 

'i  he  following  pifton,  defcribed  and  recommended  Conlider- 
by  Belldor,  feems  asperfeft  in  thefe  refpefts  as  the 
ture  of  things  wID  allow.    We  fliall  therefore  defcribe  jjgfj.r,i,e(i 
it  in  the  author's  own  words  as  a  model,  which  may  by  Belidoi.. 
be  adopted  with  confidence  in  the  greateft  works. 

"  The  body  of  the  pifton  is  a  truncated  metal  cone  pj^j^ 
CCXX  (fig.  25.),  having  a  fmall  fillet  at  the  greater  ccccxxvi.-, 
end.  Fig.  26  fliuws  the  profile,  and  fig.  27.  the  plan 
of  its  upper  bafe  ;  where  appears  a  crofs  bar  DD,  pier- 
ced with  an  oblong  mortllc  E  for  receiving  the  tail  of 
the  pifton-rod-  A  band  of  thick  and  unifomi  leather 
A  A  (fig.  26.  and  28.)  is  put  round  this  coue,  and  fe- 
cured  by  a  brafs  hoop  BB  firmly  driven  on  its  fmallev 
end,  where  it  is  previouily  made  thinner  to  give  room 
for  the  hoop. 

"  This  pifton  is  covered  with  a  leathe  r  valve,  fortified 
with  metal  plates  GG  (fig.  29.)    Thefe  plates  are 


having  a  broad  flanch  united  to  it  at  one  end,  and  a  fi-  wider  than  the  hole  of  the  pifton,  fo  as  to  reft  on  its 
milar%anch  which  is  fcrewed  on  the  other  end.    Be-    rim.    There  are  fimilar  plates  below  the  leather  ef  a 

"  '  fmaller  fize,  that  they  may  go  into  the  hollow  of  the 
pifton  ;  and  the  leather  is  firmly  held  between  the  metal 
plates  by  fciews  H,  H,  whicli  go  through  all.  This 
is  reprefented  by  the  dotted  circle  IK.    Thus  the  pref- 
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twcen  thefe  two  plates  are  a  number  of  rings  of  leather 
ftrongly  comprefled  by  the  two  ftanches,  and  then  turn- 
ed in  a  lathe  fike  a  block  of  -  wood,  till  the  whole  fits 
tight,  when  dry,  into  the  barrel.  It  will  fwell,  fays  he, 
and  foften  with  the  water,  and  wlthftand  the  greateft 
preffures.  We  cannot  help  thlnkiag  this  but  an  indif- 
ferent pifton.  When  it  wears,  there  is  nothing  to 
fqueeze  it  to  the  barrel.  It  may  indeed  be  taken  out 
And  another  ring  or  two  of  leather  put  in,  or  the  flanch- 
€3  may  be  more  ftrongly  fcrewed  together  :  but  all  this. 


furc  of  the  incumbent  column  of  water  is  fupported  by 
the  plates  GG,  whofe  circular  edges  reft  on  the  brlnia 
of  the  water-v/ay,  and  thus  ftraight  edges  reft  on  the 
crofs  bar  DD  of  fig.  26.  and  27.    This,  valve  is  laid; 
on  the  top  of  the  conical  box  in  fuch  a  manner  that  it€ 
middle  TF  rcfts^on  the  crofs  bar.  To  bJud  all. together^ 

the 
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tKe  tni  of  the  pifton-rod  I;3  formed  like  a  crofs,  and  the 
'  arms  MN  (fig.  30.)  are  made  to  reft  on  the  diameter 
FF  of  the  valve,  the  tail  EP  going  through  the  hole  E 
In  the  middle  of  the  leather,  and  through  the  mortife  E 
of  the  crofs  bar  of  the  box  ;  and  alfo  through  another 
bar  QR  (fig.  28.  and  29.)  which  is  notched  into  the 
lower  brim  of  the  box.  A  key  V  is  then  driven  into 
■the  hole  T  in  the  piftort-rod  ;  and  this,  wedges  all  faft. 
The  bar  QR  is  made  ftrong  ;  and  its  extremities  projeft 
a  little,  fo  as  to  fupport  the  brafshoop  BB  which  binds 
the  leather  band  to  the  pifton-box;  The  adjoining 
fcale  gives  the  dimenfions  of  all  the  parts,  as  they  were 
executed  for  a  tteam-engine  near^Conde,  where  tlie  pi- 
fton gave  complete  fatisfaftion." 

This  pifton  has  every  advantage  oT  ftrength,tightnefs, 
and  large  water-way.  The  form  of  the  valve  (which 
4ias  given  it  the  name  of  the  butterfly  ■'vahe)  is  extreme- 
ly favourable  to  the  paflage  of  the  water  ;  and  as  it  has 
'  but  half  the  motion  of  a  complete  tirciUar  valve,  lefs 
water  goes  back  while  it  is  (hutting. 

The  following  pifton  is  alfo  ingenious,  and  has  a 
good  deal -of  merit.  OPPO  (fig.  31.)  is  the  box  of 
the  pifton,  having  a  perforation  covered  above  with 
a -flat  valve  K,  which  refts  in  a  metal  plate  that  forms 
the  top  of  the  box.  ABCBA  is  a  ftirrup  of  iron  to 
which  the  box  is  fixed  by  fcrews  «7,a,  a,  a,  whofe  heads 
are  funk  in  the  wood.  This  ftirrup  is  perforated  at  C, 
to  receive  the  end  of  the  pifton-rod,  and  a  nut  H  is 
fcrewed  on  below  to  keep  it  faft.  DEFED  is  another 
.ftirrup,  whofe  lower  part  at  DD  forms  a  hoop  hke  the 
fole  of  a  ftirrup,  which  embraces  a  fmall  part  of  the  top 
of  the  wooden  box.  The  lower  end  of  the  pifton-rod 
is  fcrewed  ;  and  before  it  is  put  into  the  holes  of  the 


-two  ftirrups  (through  which  holes  it  flides  freely)  a 
broad  nut  G  Is  fcrewed  on  it.  It  is  then  put  into  the 
holes,  and  the  nut  H  firmly  fcrevi^ed  up.  The  packing 
RR  h  then  wound  about  the  pifton  as  tight  as  polfible 
till  it  completely  fills  the  working  barrel  of  the  pump. 
When  long  ufe  has  rendered  it  in  any  degree  loofe,  it 
■may  be  tightened  again  by  fcrewing  down  the  nut  G. 
This  caufes  the  ring  DD  to  comprefs  the  packing  be- 
tween it  and  the  projefting  fhoulder  of  the  box  at  PP  ; 
and  thus  caufes  it  to  fwell  out,  and  apply  Itfelf  clofely 
64      to  the  barrel. 

Anodier  on    We  fliall  add  only  another  form  of  a  perforated  pifton ; 

principle.'^  which  being  on  a  principle  different  from  all  tlie  prece- 
ding, will  fuggeft  many  others;  each  of  which  will  have 
Its  pecuhar  advantages.  OO  in  fig.  32.  reprefents  the 
-fcox  of  this  pifton,  fitted  to  the  working  barrel  in  any 
of  the  preceding  ways  as  may  be  thought  beft.  AB 
'  Is  a  crofs  bar  of  four  arms,  which  is  fixed  to  the  top  of 

■the  box.  CF  is  the  pifton-rod  going  through  a  hole  in 
the  middle  of  AB,  and  reaching  a  little  way  beyond 
the  bottom  of  the  box.  It  has  a  fhoulder  D,  which 
|)revents  its  going  too  far  through.  On  the  lower  end 
there  is  a  thick  metal  plate,  turned  conical  on  its  upper 
fide,  fo  as  to  fit  a  conical  feat  PP  in  the  bottom  of  the 
pifton-box. 

When  the  pifton-rod  is  puflied  down,  the  friftion  on 
the  ban-el  prevents  the  box  from  immediately  yieldino-. 
The  rod  therefore  flips  through  the  hole  of  the  crofs 
bar  AB.  The  plate  E^  tlierefore,  detaches  itfelf  from 
the  box.  When  the  flioulder  D  prcftes  on  the  bar 
AB^  the  box  muft  yield,  and  be  pufhed  down  the  bar- 
rels, and  the  water  gets  up  through  the  perforation. 
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When  the  pifton-rod  is  drawn  up  again,  the  box  does 
not  move  till  the  plate  E  lodged  in  the  feat  PP,  and 
thus  Ihuts  the  water-way  j  and  then  the  pifton  lifts  the 
water  which  is  above  it,  and  afts  as  the  pifton  of  a 
fucking  pump. 

This  is  a  very  fimple  and  effeftlve  conftruftion,  andrt^ad/aa 
makes  a  very  tight -valve.  It  has  been  much  recom-tagc»  ^ 
mended  by  engineers  of  the  firft  reputation,  and  is 
frequently  ufed  ;  and -from  its  fimplicity,  and  the  great 
fohdity  of  which  it  is  capable,  it  feems  very  fit  for 
great  works.  But  it  is  evident  that  the  water-way  is 
limited  to  lefs  than  one-half  of  the  area  of  the  working- 
barrel.  For  if  the  perforation  of  the  pifton  be  one-half 
of  the  area,  the  diameter  of  the  plate  or  ball  EF  muft 
be  greater;  and  therefore  lefs  than  half  the  area  will 
be  left  for  the  paffage  of  the  water  by  its  fides. 

^  We  come  now  to  confider  the  forms  which  may  bco»,ferva. 
given  to  the  valves  of  a  hydraulic  engine.  ^    tions  oa 

The  requifites  of  a  valve  are,  that  it  fhall  be  tight, 
of  fufficient  ftrength  to  refift  the  great  preffin-es  to 
which  it  is  expofed,  that  it  afford  a  fufiicient  paffage 
for  the  water,  and  that  it  do  not  allow  much  to  ge  back 
while  it  is  fliuttiitg. 

We  have  not  much  tg  add  to  what  has  been  faid  already  ciack^ 
on  this  fubjeft.  The  valves  which  accompany  the  pump  valve*, 
of  fig.  5.  are  called  clack  valves,  and  are  of  all  the  moft 
obvious  and  common  ;  and  the  conftruaion  defcrlbed  on 
that  occafion  is  as  perfeft  as  any.  We  only  add,  that 
as  the  leather  is  at  laft  deftroyed  at  the  hinge  by  fuch 
inceffant  motion,  and  it  is  troublefome,  efpecially  in 
deep  mines,  and  under  water,  to  undo  the  joint  of  the 
pump  in  order  to  put  in  a  new  valve,  it  is  frequently 
annexed  to  a  box  like  that  of  a  pifton,  made  a  little 
conical  on  the  outfide,  fo  as  to  fit  a  conical  feat  made 
for  It  m  the  pipe,  as  reprefented  in  fig.  33.  and  it  has 
an  iron  handle  like  that  of  a  baflcet,  by  which  it  can 
be  laid  hold  of  by  means  of  a  long  grappling-hook  let 
down  from  above.  Thus  it  is  drawn  up  ;  and  being  very 
gently  tapered  on  the  fides,  it  fticks  very  faft  in  its 
place. 

The  only  defcft  of  this  valve  is,  that  by  opening  OefeAia 
very  Wide  when  pufiied  up  by  the  ftream  of  water,  it  them 
allows  a  good  deal  to  go  back  during  its  fhutting  again. 
In  fome  great  machines  which  are  worked  by  a  flow 
turning  crank,  the  return  of  the  pifton  is  fo  veiy  flow, 
that  a  fenfible  lofs  is  incurred  by  this  ;  but  it  is  nothing 
like  what  Dr  Defaguliers  fays,  one-half  of  a  cylinder 

whofe  height  is  equal  to  the  diameter  of  the  valve.  

For  in  fuch  machines,  the  laft  part  of  the  upward 
ftroke  is  equally  flow,  and  the  velocity  of  the  water 
through  the  valve  exceedingly  fmall,  fo  that  the  valve 
is  at  this  time  almoft  fliut. 

The  butterfly-valve  reprefented  in  figures  29,  &c.  isutilit?*] 
free  from  moft  of  thofe  inconveniences,  and  feems  thethebutre. 
moft  perfea  of  the  -clack  valves.  Some  engineers  make  fly-valve« 
their  great  valves  of  a  pyramidal  form,  confifting  of  four 
clacks,  whofe  hinges  are  in  the  circumference  of  the 
water-way,  and  which  meets  with  their  points  in  the 
middle,  and  are  fupportcd  by  four  ribs  which  rife  up 
from  the  fides,  and  unite  in  the  middle.  This  is  an  ex- 
cellent form,  affording  the  moft  fpacious  water-way, 
and  fliutting  very  readily.  It  feems  to  be  the  beft  pof- 
fible  for  a  pifton.  The  rod  of  the  pifton  is  branched 
out  on  four  fides,  and  the  branches  go,  through  the  pi- 
fton-box,  and  are  Mened  below  with  ferews.  Thefc 
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Branches  form  the  fupport  for  the  four  clacks.  We 
have  feen  a  valve  of  thk  form  in  a  pump  of  fix  feet  di- 
ameter, which  difcharged  20  hogftieads  of  water  every 
ftroke,  and  made  12  ilrokes  in  a  minute,  raifmg  the  wa- 
ter above  22  feet. 

There  is  another  form  of  valve,  called  the  hlton  or 
tail  valve.  It  confifts  of  a  plate  of  metal  AB  (fig.  34-) 
turned  conical,  fo  a3  exaftly  t©  fit  the  conical  cavity 
3  of  its  box.  A  tail  CD  projefts  from  the  under 
fide,  which  palfes  through  a  crofs  bar  EF  in  the  bot- 
tom  of  the  box,  and  has  aUttle  knob  at  the  end,  to  hui- 
der  the  valve  from  rifing  too  high. 

This  valve,  when  nicely  made,  is  unexceptionable. 
It  has  great  ftrength,  and  is  therefore  proper  for  all  fe^ 
vere  ftrains,  and  it  may  be  made  perfeftly  tight  by- 
grinding.  Accordingly  it  is  ufed  in  all  cafes  where  this 
is  of  indifpenfable  confequence.  It  is  moft  durable, 
and  the  only  kind  that  will  do  for  paffages  where  fteam 
or  hot  water  is  to  go  through.  Its  only  imperfec- 
tion is  a  fmall  water-way  ;  which,  from  what  has  been 
faid,  cannot  exceed,  nor  indeed  equal,  one-half  of  the 
area  of  the  pipe. 

If  we  endeavour  to  enlarge  the  water-way.  By  givn^g 
the  cone  very  little  taper,  the  valve  frequently  fticks 
fo  faft  in  the  feat  that  no  force  can  detach  them.v— 
And  this  fometimes  happens  during  the  working  of  the 
machine;,  and  the  jolts  and  blows  given  to  the  madiine 
in  taking  it  to  pieces,  in  order  to  difcover,what  has 
been  the  reafon  that  it  has  difcharged  no  water,  fre- 
quently detaches  the  valve,  and  we  find  it  quite  loofe, 
and  cannot  tell  what  has  deranged  the  pump.  When 
this  is  guarded  againft,.  and  the  diminution^  of  the  wa* 
ter-way  is  not  of  very  great  confequence,  . this  is  the  bell 
form  of  a  valve. 

Analogous  to  this  is  the  fimpleft  of  all  valves^  repre*. 
fented  in  fig.  35.  It  is  nathing  more  than  a  fphere  of 
metal  A,  .to  which  is  fitted  a  feat  with  a  fmall  portion 
BC  of  a  fpherical  cavity.  Notliing  can  be  more  effec* 
tual  than  this  valve;  it  always  falls  into,  its  proper  " 
place,  and  in  every  pofition  fits  it  exaftly.  Its  only 
imperfeftion  i&  the  great  .diminution  of  the  :water-wayi 
If  the  diameter  of  the  fphere  does  not  confiderably  ex- 
ceed that  of  the  hole,  the  touching  parts  have  very 
little  taper,  and  it  is  very  ajJt  to-  ftiefc  faft.  It  oppofes 
much  lefs  refiftance  to  the  paffage  of  the  water  than  the 
flat  under-furface  of  the  button-valve.  N.  B.  It  would 
be  an  improvement  of  that  valve  to  give  it  a  taper-fhape 
below  like  a  boy's  top.  The  fpherical  valve  muft  not 
be  made  too  light,  otherwife  it  will  be  hurritid  up  >  by 
the  water,  and  much  may  go  back  while  it  is  returning 
to  its  place. 

BeUdor  defcrlbes  with  great  minutenefs_(voL  ii.  p. 
Z2I,  &c.)  a  valve  which  unites  every  requifite.^  But 
it  is  of  fuch  nice  and  dehcatc  conftruftion,  aud  its  de- 
feds-are  fo  great  when  this  exaftnefs  is  not  attained,  or 
is^impaired  by  ufe,  that  we  think  it  hazardous  to  in- 
troduce it  into  a  machine  in  a  -fituation  where  an  intel- 
ligent and  accurate,  artift  is  not  at  hand.  _  For  this 
reafon  we  have  omitted  the  defcription,  which  cannot 
be  given  .in  few  words,  nor  without  many- figures;  and 
defiie  our  curious  readers  to  confult  that  author,  or  per- 
ufe  Dr  Defaguller's  tranflation  of  this  paffage.  Its 
principle  is  precifely  the  fame  with  the  following  rude 
contrivance,  with  which  we  lhall  conclude  the  defcripr 
tive  part  .of  this  article. 
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Suppofe  ABCD  (fig.  36.)  to  be  a  fquare  wooden  ,  P"'"?-  ^ 
trunk.    EF  is  a  piece  of  oak-board,  exactly  fitted  to 
the  trunk  in  an  obUque  pofition,  and  fupported  by  an  Another 
iron  pin  which  goes  through  it  at  I,  one-third  of  its  valve  on. 
length  from  its  lower  extremity  E.    The  two  ends  of  the  fame 
this  board  are  bevelled,  fo  as  to  apply  exaaiy  to  theP"""P 
fides  of  the  trvmk.    It  is  evident,  that  if  a  ftream  of 
water  comes  in  the  diredllon  BA,  its  preflure  on  the 
part  IF  of  this  board  will  be  greater  than  that  upon 
EI.    It  wiU  therefore  force  it  up  and  rufh  through, 
making  it  ftand  almoft  parallel  to  the  fides  of  the  trunk. 
To  prevent  its  rifing  fo  far,  a  pin  mull  be  pyt  in  its  ■ 
way.    When  this  current  of  water  changes  its  direc- 
tion,, the  preflure  on  the  upper  fide  of  the  board  being- 
again  greateft  on  the  portion  IF,  it  is  forced  back  again 
to  its  former  fituation  ;  and  its  two  extremities  retting 
on  the  oppofite  fides  of  the  trunk,  the  paflage  is  com- 
pletely ftopped..   This  board  therefore  performs  the 
office  of  a  valve  ;  and  this  valve  Is  the  moft  perfeft  that 
can  be,  becaufe  it  offers  the  freeft  paflage  to  the  water, 
and  it  allows  very  httle  to  get  back  while  it  is  fhutting  ;. 
for  the  part  IE  brings  up  half  as  much  water  as  IF  al- 
lows to -go  down.    It  may  be  made  extremely  tight, 
by  fixing  two  thin  fillets  H  and  G  to  the  fides  of  the 
trunk,  and  covering  thofc  parts  of  the  board  with  lea- 
ther which  applies  to  them  ;  and  in  this  ftate  it  perfeftw 
ly  refembles  Belldor's  fine  valve.  -j^ 

And  this  conftpuAIon  of  the  valve  fuggefts,  by  the  Defcription' 
way,  a  form  of  an  ocoafional  pump,  which  may  heof^n^oc- 
quickly  fet  up  by  any  common  carpenter,  and  will  beJ^JJp^^^^ 
very  effedual  in  fmall  heights.  Let  abcde  (fig.  36.)  bsfiiy  con- 
a  fquare  box  made  to  Aide  along  this  wooden  trunk  with- ftrudted. - 
out  (hake,  having  two  of  its  fides  projefting  upwards, 
terminating  like  the  gable-ends  of  a  houfe.    A  piece  of 
wood  ^  is  mortlfed  into  thefe  two  fides,  and  to  this  the 
pifton-rod  is  fixed.    Tills  box  being  furnlflied  with  a 
valve  fimilar  to  the  one  below,  will  perform  the  ofiice 
of  a  pifton.    If  this  pump  be.immerfed.  fo  deep  in  the 
-  water  that  the  pifton  ftiall  alfo  be  under  water,  we 
.  fcruple  not  to  fay  that  its  performance  will  be  equal  to 
any.    The  pifton  maybe  made  abundantly  tight  by  co- 
vering its  outfide  neatly  with  foft  leather.    And  as  no 
pipe  can  be  bored  with  greater  accuracy  than  a  very  or- 
dinary workman  can  make  a  fquare  trunk,  we  prefume 
that  this  pump  will  not  be  very  deficient  even  for  a  con- 
fiderable  fudtion. 

We  now  proceed  to.  the  laft  part  of  the  fubjed,  to  The  mo- 
confider  the  motion  of  water  in  pumps,  in  reference  totionofwa* 
the  force  which  muft  be  employed.    What  we  haveterin 
hitherto  faid  with  refpeft  to  the  force  which  muft;  beP'^™^ 
applied  to  a  pifton,  related  only  to  the  fuftaining  the 
water  at  a  certain  -  height :  butMn  adtUal  fervice  we 
muft  not  only  do  this,  but  we  muft  difcharge  it  at  the 
place  of  delivery  in  a  certain  quantity  ;  and  this  muft 
require  a  force  fuperadded  to  what  is  neceflary  for  its 
mere  fupport  at  this  height.  _ 

This  is  an  extremely  intricate  and  difficult' fubjeft;  ^.n  intti-- 
and  Very  imperfeftly  und^rftood  even  by  profefied  en-  cate  ful>^ 
gineers.    The  principles  on  which  this  knowledge  muft  jeit- 
be  founded  are  of  a  much  mor-e  abftrufe  nature  than  the 
ordinaiy  laws  of  liydroftatics  ;  and  all  'the  genius  of 
Newton  was  employed  in  laying  the  foundation  of  this 
part  of  phyfical  fcience.    It  has  been  much  cultivated 
in  the  cdurfe  of  this  centiwy  by  the  firft  mathematicians 
of  E,urope*    Daniel  and  John  Bernoulli-  have  written 
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very  elaborate  treatifea  on  the  fubje£t,  under  the  very 
appofite  name  of  Hydrodynamics  ;  in  which,  although 
they  have  added  little  or  nothing  to  the  fundamental 
propofitions  eftablifhed  in  fome  fort  by  Newton,  aiid 
acquiefced  in  by  them,  yet  they  have  greatly  contribu- 
ted to  our  progrefs  in  it  by  the  methods  which  they 
have  purfued  in  -making  application  of  thofe  fundamen- 
tal propofitions  to  the  moll  important  cafes.  It  muft 
be  acknowledged,  however,  that  both  thefe  propofi- 
tions, and  the  extenfions  given  them  by  thefe  authors, 
are  fupported  by  a  train  of  argument  that  is  by  no 
means  unexceptionable  ;  arvd  that  th«y  proceed  on  af- 
fumptions  or  poilulatcs  which  are  but  nearly  true  in 
any  cafe,  and  in  many  are  inadmiflible  :  and  it  remains 
to  this  hour  a  wonder  or  puzzle  how  thefe  propofitions 
and  their  refults  correfpond  with  the  phenomena  which 
we  obferve. 

But  fortunately  this  correfpondence  does  obtain  to 
a  certain  extent.  And  it  feems  to  be  this  correfpond- 
ence chiefly  which  has  given  thefe  aHthors,  with  New- 
ton at  their  head,  the  confidence  which  they  place  in 
their  refpeftive  principles  and  methods  :  for  there  are 
confiderable  differences  among  them  in  thftfe  refpe<?cs  ; 
and  each  feems  convinced  that  the  others  arc  in  a  miftake. 
J^effieurs  d'Alembert  and  De  la  Grange  have  great- 
ly correfted  the  theories  of  their  predeceflbrs,  and  have 
proceeded  on  pollulates  which  come  much  nearer  to 
the  real  ftate  of  the  cafe.  But  their  inveftigations  in- 
volve us  in  fiich  an  inextricable  maze  of  analytical  in- 
veftigation,  that  even  when  we  are  again  condufted  to 
the  light  of  day  by  the  clue  which  they  have  given  us, 
we  can  make  no  ufe  of  what  we  there  difcovered. 

^  But  this  theory,  imperfeft  as  it  is,  is  of  great  fer- 
vice.  It  generalizes  our  obfervations  and  experiments, 
and  enables  us  to  compofe  a  praSical  doarine  from  a 
heap  of  fafts  which  otherwife  muft  have  remained  fo- 
litary  and  unconneAed,  and  as  cumberfome  in  their  ap- 
plication as  the  charailers  of  the  Chinefe  writing. 

The  fundamental  propofition  of  this  pi-a6lical  hydro- 
-  dynamics  is,  that  water  or  any  fluid  contained  in  an 
open  velTel  of  indefinite  magnitude,  and  impelled  by  its 
weight  only,  will  flow  through  a  fmall  orifice  with  the 
velocity  which  a  heavy  body  would  acquire  by  falling 
from  the  horizontal  furface  of  the  fluid.  Thus,  if  the 
orifice  is  1 6  feet  under  the  furface  of  the  water,  it  will 
iffue  with  the  velocity  of  32  feet  in  a  fecond. 

Its  velocity  correfponding  to  any  other  depth  h  of 
the  orifice  under  the  furface,  will  be  had  by  this  eafy 
proportion  :  "  As  the  fquare  root  of  16  is  to  the  fquare 
root  of  h  ;  fo  is  32  feet  to  the  velocity  required  :  or, 

alternately,  V  6  :  32  =  -/i* :      and  v  zz  '^^'f^l  -> 

V  lo 
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Ifs 


32 

"~  a/**  —  8     /r :  that  is,  multiply  the  fquare  root  of 

the  height  in  feet  by  eight,  and  the  product  is  the  re- 
quired velocity. 

On  the  other  hand,  it  frequently  occurs,  that  we 
want  to  difcover  the  depth  under  the  furface  which  will 

produce  a  known  velocity  v.    Therefore  v'  ^  = 

o 

and  h  =  that  is,  divide  the  fquare  of  ■  the  velo- 

city by  64,  and  the  quotient  is  the  deptli  wanted  in 
feet. 


This  propofition  is  fufficient  for  all  our  pili'pofes. 
For  fince  water  is  nearly  a  perfetl  fluid,  and  propagates 
all  imprefllons  undiminiflied,  we  can,  in  place  of  any 
preiTure  of  a  pifton  or  other  caufe,  fubftitute  a  perpen- 
dicular column  of  water  whofc  weight  is  equal  to  this 

preflure_,_and  will  therefore  produce  the  fame  efflux.  

I'hus,  if  the  furface  of  a  pHton  is  -half  a  fquare  foot; 
and  it  be  prcffed  down  with  the  weight  of  500  pounds' 
and  we  would  wifh  to  know  with  what  velocity  it  would 
caufe  the  water  to  flow  through  a  fmall  hole,  we  know 
tliat  a  column  of  water  of  this  weight,  and  of  half  a 
foot  bafe,  would  be  i6  feet  high.  And  this  propofi- 
tion teaches  u«,  that  a  vefTel  of  this  depth  will  have  a 
velocity  of  efflux  equal  to  32  feet  in  a  fecond. 

If  therefore  our  prefEng  power  be  of  fuch  a  kind 
that  it  can  continue  to  prels  forward  the  pilton  with 
the  force  of  50G  pounds,  the  Wattr  will  flow  with  this 
velocity,  whatever  be  the  fize  of  the  hole.    AH  that  re- 
mains  is,  to  determine  what  change  of  aBual prejfare 
on  the  pifton  relults  from  the  motion  of  the  pifton  it- 
felf,  and  to  change  the  velocity  of  .efflux  in  the  fubdu- 
plicate  ratio  of  the  change  of  aftual  preffure.  g 
But  before  we  can  apply  this  knowledge  to  the  clr-Remai 
cumftances  which  take  place  in  the  motion  of  water  in  previoi 
pumps,  we  muft  take  notice  of  an  Important  modifica- 
tion  of  the  fundamental  propofition,  which  is  but  very 
obfcurely  pointed  out  by  any  good  theory,  but  is  efta- 
hhftied  on  the  moft  regular  and  unexceptionable  obfer- 
vatlon. 

If  the  efflux  is  made  through  a  hole  in  a  thin  plate, 
and  the  velocity  is  computed  as  above,  we  fliall  difcover 
the  quantity  of  water  which  Iffues  in  a  fecond  by  obfer- 
ving,  that  it  is  a  prifm  or  cylinder  of  the  length  Indica- 
ted by  the  velocity,  and  having  its  tranfverfe  fedtlon 
equal  to  that  of  the  orifice.  Thus,  in  the  example  al- 
ready given,  fuppofing  the  hole  to  be  a  fquare  Inch,  the 
folld  contents  of  this  prifm,  or  the  quantity  of  water  if. 
.fulng  in  a  fecond,  Is  1  X  32  X  12  cubic  inches,  or  384 
cubic  Indies.  This  we  can  eafily  mcafure  by  :rccei- 
ving  it  In  a  vefTel  of  known  dimenfions.  Taking  this 
method,  we  uniformly  find  a  deiiclency  of  nearly  38 
parts  In  100;  that  is,  if  we  fliould  obtain  100  gal- 
lons in  anjr  number  of  feconds,  we  fiiall  in  fail  get  only 
62.  This  is  a  moft  regul*:  faft,  whether  the  velocities 
are  great  or  fmall,  and  whatever  be  tlie  fize  and  ferm 
of  the  orifice.  The  deficiency  increafes  indeed  In  a 
very  minute  degree  with  the'  velocities.  If,  for  In- 
ftance,  the  depth  of  the  orifice  be  one  foot,  the  dif- 
charge  is  tVo'oV  ;  it  it  be  1 5  feet,  the  difeharge  is 

6_i_7  a_  ^ 
To  oS'o' 

This  deficiency  is  not  owing  to  a  diminution  of 
velocity  ;  for  the  velocity  may  be  eafily  and  accurately 
meafured  by  the  diftance  to  which  the  jet  will  go,  if 
direfted  horizontally.  This  is  found  to  correfpond  verv 
nearly  with  the  propofition,  making  a  very  fmall  allow- 
ance for  friftion  at  the  border  of  the  hole,  and  for  the 
refiftance  of  the  air.  Sir  Ifiiac  Newton  afcrlbed  the  de- 
ficiency with  great  juftlce  to  this,  that  the  lateral  co- 
lumns of  water,  furrounding  the  column  which  Is  in- 
cumbent on  the  orifice,  prefs  towards  the  oriiice,  and 
contribute  to  the  expence  equally  with  that  column. 
Thefe  lateral  filaments,  therefore,  IfTue  obliquely,  crofs- 
ing  the  motion  of  the  central  ftream,.  and  produce  a 
contraftlon  of  the  jet ;  and  the  whole  ftream  does  not 
acquire  a  parallel  raetion  aad  its-  ultimate  velocity  till  It 
7  ha# 
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has  got  to  feme  diftance  from  tlie  orince.  Careful  ob- 
fervation  fhowed  him  that  this  was  really  the  cafe.  But 
even  his  genius  could  not  enable  him  to  afcertain  the 
motion  of  the  lateral  filaments  hy  theoiy,  and  he  was 
obliged  to  meafm-e  eveiy  thing  as  he  faw  it.  He  found 
the  diameter  of  the  jet  at  the  place  of  the  greatell  con- 
traftion  to  be  preclfely  fuch  as  accounted  for  the  defi- 
eiency.  His  explication  has  been  unanimoufly  acqui- 
efced  in  ;  and  experiments  have  been  multiplied  to  afcer- 
tain all  thofe  circumftances  which  our  theory  cannot  de- 
termine a  priori.  The  moft  complete  fet  of  experiments 
»re  thofe  of  Michelotti,  made  at  Turin  at  the  expence 
of  the  prince  of  Piedmont.  Here  jets  were  made  of  I, 
2,3,  and  4  inches  diameter ;  and  the  water  received  into 
cifterns  moft  accurately  formed  of  brick,  and  lined  with 
ftucco.  It  is  the  refiilt  of  thefe  experiments  which  we 
have  taken  for  a  meafure  of  the  deficiency. 

We  may  therefore  confider  the  water  as  flowing 
through  a  hole  of  this  contrafted  dimenfion,  or  fubfti' 
tute  this  for  the  real  orifice  in  all  calculations.  For  it 
is  evident  that  if  a  mouth-piece  (fo  to  call  it)  were 
rriade,  whofe  internal  fliape  preclfely  tallied  with  the 
form  which  the  jet  alTumes,  and  if  this  mouth-piece  be 
applied  to  the  orifice,  the  water  will  flow  out  without 
any  obftruftion.  The  veflel  may  therefore  be  confidered 
as  really  having  this  mouth-piece. 

Nay,  from  this  we  derive  a  very  important  obferva- 
tion,  "  that  if,  inftead  of  allowing  the  water  to  flow 
through  a  hole  of  an  inch  area  made  in  a  thin  plate, 
we  make  it  flow  through  a  hole  in  a  thick  plank,  fo 
formed  that  the  external  orifice  fliall  have  an  inch  area, 
but  be  widened  internally  agreeably  to  the  fliape  which 
nature  forms,  both  the  velocity  and  quantity  will  be 
that  which  the  fundamental  propofitlon  determines. 
Michelotti  meafured  with  great  care  the  form  of  the 
great  jets  of  three  and  four  inches  diameter,  and  found 
that  the  bounding  curve  was  an  elongated  trochoid. 
He  then  made  a  mouth-piece  of  this  form  for  his  jet  of 
one  inch,  and  another  for  his  jet  of  two  inches  ;  and  he 
found  the  difcharges  to  be  tV-so  ^^^}  x%Voi  and  he, 
with  jufl;ice,  afcribed  the  trifling  deficiency  which  ftill 
remained,  partly  to  friftion  and  partly  to  his  not  having 
cxaftly  fulted  his  mouth-piece  to  the  natural  form.  We 
imagine  that  this  lafl:  circumftance  was  the  fole  caufe  : 
For,  in  the  firfl;  place,  the  water  in  his  experiments,  be- 
fore getting  at  his  jet-holes,  had  to  pafs  along  a  tube  of 
eight  inches  diameter.  Now  a  jet  of  four  inches  bears 
too  great  a  proportion  to  this  pipe  ;  and  its  narrownefs 
undoubtedly  hindered  the. lateral  columns  from  contri- 
buting to  the  efflux  in  their  due  proportion,  and  there- 
fore rendered  the  jet  lefs  convergent.  And,  in  the 
next  place,  there  can  be  no  doubt  (and  the  obferv^tions 
of  Daniel  BernoulU  confirm  it)  but  that  this  conver- 
gency  begins  within  the  veflel,  and  perhaps  at  a  very 
confiderable  diftance  from  the  orifice.  And  we  ima- 
gine, that  if  accurate  obfervations  could  be  made  on  the 
motion  of  the  remote  lateral  particles  within  the  veflel, 
and' an  internal  mouth-piece  were  fliaped  according  to 
the  curve  which  is  defcribed  by  the  remotefl:  particle 
that  we  can  obferve,  the  efflux  of  water  would  almoft 
j)erfeft]y  tally  with  the  theory.  But  indeed  the  coin- 
cidence is  already  fufliciently  near  for  giving  us  very  va- 
luable information.  We  learn  that  the  quantity  of  wa- 
ter which  flows  fhrough  a  hole,  in  confequence  of  its 
own  weight,  or  by  the  a£lion  of  any  force,  may  be 
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increafed  one  half  by  properly  fliaping  the  paiTage  to 
this  hole  ;  for  we  fee  that  it  may  be  increafed  from 
62  to  near  99. 

But  there  is  another  modification  of  the  efflux,  which 
we  confefs  our  total  incapacity  to  explain.  If  tl\c 
water  ifi"ues  through  a  hole  made  in  a  plate  whote 
thicknefs  is  about  twice  the  diameter  of  the  hole,  or, 
to  exprefs  it  better.  If  it  ifliies  through  a  pipe  wliofc 
length  is  about  twice  its  diameter,  the  quantity  dlfchar- 
ged  is  nearly  of  what  refults  from  the  propofition. 
If  the  pipe  be  longer  than  this,  tlie  quantity  is  diaii- 
niflied  by  friftion,  which  increafes  as  the  length  of  the" 
pipe  increafes.  If  the  pipe  be  fliorter,  the  water  will 
riot  fill  It,  but  detaches  itfelf  at  the  very  entry  of  the 
pipe,  and  flows  with  a  contracted  jet.  When  the  pipe- 
is  of  this  length,  and  the  extremity  is  ftopped  with  the 
finger,  fo  that  it  begins  to  flow  with  a  full  mouth,  no 
fubfequent  contraftion  is  obferved  ;  but  merely  fhiking 
on  the  pipe  with  a  key  or  the  knackle  Is  generally  fuf- 
ficient  to  detach  the  water  in  an  inftant  from  the  fides 
of  the  pipe»  and  reduce  the  efflux  to  to^^ 

This  effeft  is  moft  unaccountable.  It  certainly  arlfes 
from  the  mutual  adhefion  or  attraftion  between  the 
water  arid  the  fides  of  the  pipe  ;  but  how  this,  afting 
at  right  angles  to  the  motion,  fliould  produce  an  in- 
creafe  from  62  to  82,  nearly  y,  we  cannot  explain.  It 
fliows,  however,  the  prodigious  force  of  this  attraftion, 
which  in  the  fpace  of  two  or  three  inches  is  able  to 
communicate  a  great  velocity  to  a  very  great  body  of 
water.  Indeed  the  experiments  on  capillary  tubes  fiiow 
that  the  mutual  attraction  of  the  parts  of  water  is  fomc 
thoufands  of  time  greater  than  their  weight. 

We  have  only  further  to  add,  that  every  increafe  of 
pipe  beyond  two  diameters  is  accompanied  with  a  di- 
minution of  the  difcharge  ;  but  in  what  ratio  this  is  di- 
miniflied  it  is  very  difficult  to  determine.  We  fliall  only 
obferve  at  prefent  that  the  diminution  is  veiy  great. 
A  pipe  of  2  inches  diameter  and  30  feet  long  has  its 
difcharge  only  of  what  it  would  be  if  only  4 

inches  long.  If  its  length  be  60  feet,  its  difcharge  will 
be  no  more  than  A  pipe  of  i  inch  diameter 

would  have  a  difcharge  of  and  tVc>  in  the  fame 
fituation.  Plence  we  may  conclude  that  the  difcharge 
of  a  4-inch  pipe  of  30  leet  long  will  not  exceed  -f  of 
what  it  would  be  if  only  8  inches  long.  This  will  fuf- 
fice  for  our  prefent  purpofes;  and  the  determination  of 
the  velocities  and  difcharges  in  long  conduits  from 
pump-machines  muft  be  referred  to  the  article  Water- 
Works.  At  prefent  we  fliall  confine  our  attention  to  the 
pump  itfelf,  and  to  what  will  contribute  to  its  improve- 
ment. 

Before  we  can  proceed  to  apply  this  fundamental 
propofitlon  to  our  purpofe,  we  muft  anticipate  in  a  loofe 
way  a  propofitlon  of  continual  ufe  in  the  conftrudion  of 

WATER-IVorks. 

Let  water  be  fuppofed  ftagnant  in  a  veflel  EFGH 
(fig.  37.),  and  let  it  be  allowed  to  flow  out  by  a  cyhn- 
drical  pipe  HIKL,  divided  by  any  number  of  partitions 
B,  C,  D,  &c.  Whatever  be  the  areas  B,  C,  D,  of 
thefe  orifices,  the  velocity  in  the  intermediate  parts  of 
the  pipe  will  be  the  fame  ;  for  as  much  pafles  through 
any  one  orihce  in  a  fecond  as  pafles  through  any  other 
in  the  fame  time,  or  through  any  feftlon  of  the  inter- 
vening pipe.  Let  this  velocity  in  the  pipe  be  V,  and 
kt  the  area  of  the  pipe  be  A.  The  velocity  in  the  ori- 
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VA  VA 
B  '  C' 

be  the  velocity  acquired  in  a  fecond  by  a  heavy  body. 
Then,  by  the  general  propofitlon,  the  height  of  water 

in  the  veffel  which  will  produce  the 
VA* 

the  firft  orifice  alone,  is  — After  this  paffage  the 


,   .  VA 

velocity  -jg- 


2gB' 

velocity  is  again  reduced  to  V  in  the  middle  of  the 
fpace  between  the  firft  and  fecond  orifices..  In  the  fe- 

VA 

cond  orifice  this  velocity  is  changed  to  -j^.    This  a- 

V^A^ 

lone  would  have  required  a  height  of  water  ■  ^^Q-' 

But  the  water  is  already  moving  with  the  velocity  V, 
which  would  have  refulted  from  a  height  of  water  in 
veffel  (which  we  fhall,  in  the  language  of  the  art,  call 

the  HEAD  0F  water)  equal  to  — .  j|,^"lierefore  there 
is  only  required  a  head  of  watei*- " -^-^^i — ~,  or 
Therefore  the  whole  height  neceilary 


2g  C 

for  producing  the  efflux  through  both  orifices,  fo  as 
ftill  to  preferve  the  velocity  V  in  the  intervening  pipe, 

is  — -  X  ---4-_  —  I  .    In  like  manner  the  third  orifice 


B'  '  C 
D  would  alone  require  a 


head  of  water 

2g 


A^  A* 

and  all  the  three  would  require  a  head  —  X  — -j-  —•{• 


—  —  2.    By  this  induftion  may  eafily  be  feen  what 


A^ 
D 

head  is  neceffaiy  for  producing  the  efflux  through  any 
miiTiber  of  oriSces.u 

Let  the  expence  or  quantity  of  water  difcharged  in 
an  unit  of  time  (fuppofe  a  fecond)  be  expreffed  by  the 
fymbol  This  is  meafured  by  the  produft  of  the  ve- 
locity by  the  area  of  the  orifice,  and  is  therefore  =  VA, 

VA  VA 
or  -g-  X  B,  or        X  C,  &c.  and  V  =  ^  There- 

fore  we  may  compute  the  head  of  water  (which  we 
{hall  exprefs  by  H)  in  reference  to  the  quantity  of  wa- 
ter difcharged,  becaufe  this  is  generally  the  interefting 

(> 

^  X 


circumftance.     In  this  vitV  we  have  H  =: 


2gA 


A2         At  A'^ 

tL-j-_4-  — 2:  which  fhows  that  the  head  of  water 

neceffary  for  producing  the  difcharge  increafes  in  the 
proportion  of  the  fquare  of  the  quantity  of  water  which 
is-  difcharged. 

Thefe  things  being  premifed,  it  is  an  eafy  matter  to 
determine  the  motion  of  wattr  in  a  pump,  and  the  quan- 
tity difcharged,  refulting  from  the  aftion  of  any  force 
on  the  pifton,  or  the  force  which  muft  be  applied  to 
the  pifton  in  order  to  produce  any  required  motion  or 
quantity  difcharged.  We  have  only  to  fuppofe  that  the 
force  employed  is  the  preifure  of  a  column  of  water  of 
the  di:imeter  of  the  working  barrel  ;  and  this  is  over 
and  above  ihe  force  which  is  neceffary  for  merely  fup- 
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porting  the  water  at  the  height  of  the  place  of  delivery. 
I'he  motion  of  the  water  will  be  the  fame  in  both 
cafes.  ^ 

Let  us,  firft  of  alI,  confidef  a  fucking-pump.  Thein  tiie 
motion  here  depends  on  the  preffure  of  the  air,  and  willmg-p 
be  the  fame  as  if  the  pump  were  lying  horizontally,  and 
communicated  with  a  refervoir,  in  which  is  a  head  of 
water  fufficieiit  to  overcome  all  the  obftruftions  to  the 
motion,  and  produce  a  velocity  of  efflux  fuch  as  we  de- 
fire.  And  here  it  muft  be  noted  that  there  is  a  limit. 
No  velocity  of  the  pifton  can  make  the  water  rife  in  the 
fudlion-pipe  with  a-  greater  velocity  than  what  would 
be  produced  by  the  preffure  of  a  column  of  water  33 
feet  high  ;  that  is,  about  46  feet  per  fecond. 

Let  the  velocity  of  the  pifton  be  V,  and  the  area  of 
the  working  barrel  be  A.  Then,'  if  the  water  fills  the 
barrel  as  faft  as  the  pifton  is  drawn  up,  the  difcharge 
during  the  rife  of  the  pifton,  or  the  number  of  cubic 
feet  of  water  per  fecond,  muft  be  =  VXA.  This  is 
always  fuppofed,  and  we  have  already  afcertained  the 
circumftances  which  enfure  this  to  happen.  If,  there- 
fore, the  water  arrived  with  perfeft  freedom  to  the  pif- 
ton, the  force  neceffary  for  giving  it  this  velocity,  or 
for  difcharging  the  quantity  VxA  in  a  fecond,  would  be 
equal  to  the  weight  of  the  pillar  of  water  whofe  height 
.V" 

is   ,  and  bafe  A. 

It  does  not  appear  at  firft  fight  that  the  force  ne- 
ceffary for  producing  this  difcharge  has  any  thing  to  do 
with  the  obftruftions  to  the  afcent  of  the  water  into  the 
pump,  becaufe  this  is  produced  by  the  preffure  of  the 
atmofphere,  and  it  is  the  aftion  of  this  preffure  which 
IS  meafured  by  the  head  of  water  neceffary  for  produ- 
cing the  internal  motion  in  the  pump.  But  we  muft  al- 
ways recollcft  that  the  pifton,  before  bringing  up  any 
water,  and  fupporting  it  at  a  certain  height,  was  preffed 
on  both  fides  by  the  atmofphere.  While  the  air  fup- 
ports  the  column  below  the  pifton,  all  the  preffure  ex- 
pended in  this  fupport  is  abftrafted  from  its  preffure  on 
the  under  part  of  the  pifton,  while  its  upper  part  ftill 
fupports  the  whole  preffure.  The  atmofphere  continues 
to  prefs  on  the  under  furface  of  the  pifton,  through  the 
intermedium  of  the  water  in  the  fuftion-pipe,  with  the 
difference  of  thefe  two  forces. — Now,  while  the  piftoa 
is  drawn  up  with  the  velocity  V,  more  of  the  atmofphe- 
ric  preffure  muft  be  expended  in  caufing  the  water  to 
follow  the  pifton ;  and  it  is  only  with  the  remainder  of  its 
whole  preifure  that  it  continues  to  prefs  on  the  under 
furface  of  the  pifton.  Therefore,  in  order  that  the 
pifton  may  be  raifed  with  the  velocity  V,  a  force  muft  be 
applied  to  it,  over  and  above  the  force  neceffary  for 
merely  fupporting  the  column  of  water,  equal  to  that 
part  of  the  atmofpheric  preffure  thus  employed  ;  that 
is,  equal  to  the  weight  of  the  head  of  water  neceffary 
for  forcing  the  water  up  through  the  fuftion-pipe,  and 
producing  the  velocity  V  in  the  working  barrel: 

Therefore  let  B  be  the  area  of  the  mouth  of  the 
fuftion-pipe,  and  C  the  area  of  the  fixed  valve,  and  let 
the  fu£iion-pipe  be  of  equal  diameter  with  the  working 
barrel.    The  head  neceffary  for  producing  the  velocity 

V  on  the  working  barrel  is  '^{j^  ~^~C^  —  ^ )' 

d  exprefs  the  denfity  of  water ;  that  is,  if  d  be  the 
2.  number 
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number  of  pounds  in  a  cubic  foot  of  water,  then  d  A 

will  e3?prefs  the  weight  of  a  column  whofe  bafe  is  A, 

and  height—*,  all  being  reckoned  in  feet.  Therefore 

the  force  which  muft  be  applied,  when  eftimated  in 

,  __^AVWA^,A^  \ 
pounds,  wiU  be  />,  -  ■  y^gn+Ql  ^'j 

The  firft  general  obfervation  to  be  made  on  what 
has  been  faid  is,  that  the  power  which  mull  be  cmploy- 
od  to  produce  the  neceffary  motion,  in  oppohtion  to  all 
the  obftacles,  is  in  the  proportion  of  the  fquare  of  the 
velocity  which  we  would  produce,  or  the  fquare  of  the 
quantity  of  water  we  would  difcharge. 

We  have  hitherto  proceeded  on  the  fuppofition,  that 
there  is  no  contraftion  of  the  jet  in  pafling  through  thefe 
two  orifices.  This  we  know  would  be  very  far  from  the 
truth.  We  muft  therefore  accommodate  things  to  thefe 
circumftances,  by  diminifhing  B  and  C  in  the  ratio  of 
the  contradlion,  and  calUng  the  diminifhed  areas  b  and 

c;  then  wehave/'rr:  —  ^  )■ 

What  this  diminution  may  be,  depends  on  the  form 
of  the  parts.  If  the  fixed  valve,  and  the  entry  into 
the  pump,  are  fimply  holes  in  thin  plates,  then  b=r-5o 
B  andc=  ToVC  The  entry  is  commonly  widened  or 
trumpet-fhaped,  which  diminifhes  greatly  the  contrac- 
tion :  but  there  are  other  obftacles  in  the  way,  ^rifing 
from  the  ftrainer  ufually  put  round  it  to  keep  out  filth. 
Thevalve  mayhave  its  contraftion  greatly  diminifhed  alfo 
by  its  box  being  made  bell-fhaped  internally  ;  nay,  even 
giving  it  a  cyhndrical  box,  in  the  manner  of  fig.  33.  is 
better  than  no  box  at  all,  as  in  fig.  5.  ;  for  fuch  a  cy- 
lindrical box  will  have  the  unaccountable  effeCl  of  the 
Ihort  tube,  and  make  b  —  B,  inftead  of 
Thus  wc  fee  that  circumftances  Teemingly  very  trifling 
may  produce  great  effefts  in  the  performance  of  a  pump. 
We  fhould  have  obferved  that  the  valve  itfelf  prefents 
an  obftacle  which  diminiftes  -the  motion,  and  requires 
an  increafe  of  power ;  and  it  would  feem  that  in  this 
refpeft  the  clack  or  butterfly  valve  is  preferable  to  the 
button  valve. 

Example.  Suppofe  the  velocity  of  the  pifton  to  be 
2  feet  or  24  inches  per  fecond,  and  that  the  two  con- 
traced  areas  are  each  \  of  the  area  of  the  pump,  which 
is  not  much  lefs  than  what  obtains  in  ordinary  pumps. 

We  have  ^(|^  +  ^'-  >  )  =  «  (-5  +  ^J  -  ■) 

=:  36,75  inches,  and  the  force  which  we  muft  add  to 
what  will  merely  fupport  the  column  is  the  weight  of  a 
pillar  of  water  incumbent  on  the  pifton,  and  fomething 
more  than  three  feet  high.  This  would  be  a  fenfible 
portion  of  the  whole  force  in  raifing  water  to  fmall 
heights. 

We  have  fuppofed  the  fuftion-pipe  to  be  of  the  lame 
diameter  with  the  working  barrel ;  but  it  is  ufual  to 
make  it  of  fmaller  diameter,  generally  equal  to  the  wa- 
ter way  of  the  fixed  valve.  This  makes  a  confiderable 
change  in  the  force  neceffary  to  be  applied  to  the  pif- 
ton. Let  a  be  the  area  of  the  fuftion-pipe,  the  area  of 
the  entry  being  ftiil  B;  and  the  equivalent  entry  with- 
out contraClion  being  ftill  b,  we  have  the  velocity  at 
AV 

the  entrance  =        and  the  producing  head  of  water  — 
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After  this  the  velocity  is  changed  to 


with  which  the  water  arrives 
AV 


AV  in  Pump. 
a 

at  the 


valve,  where  it  is  again  changed  to  ,and  requires  for 

A  *  V  ^ 

this  change  a  head  of  water  equal  to         -.  But 

the  velocity  retained  in  the  fuftion-pipe  is  equivalent  to 

the  elFea  of  a  head  of  water  —  .     Therefore  the 

head  neceffary  for  producing  fuch  a  current  through  the 

fixed  valve,  that  the  water  may  follow  the  pifton  with 

.  A^V*      A^V^     A*V*  _ 
the  velocity  V,  is  - — — — \- 


V 


g  \ 


A' 


^ga 

This  is  evidently  lefs  than 
A' 


before,  becaufe  a  Is  lefs  than  A,  and  therefore -j^ 

is  greater  than  unity,  which  was  the  laft  term  of  the 
former  formula.  There  is  fome  advantage,  therefore, 
derived  from  making  the  diameter  of  the  fu£tion-pIpe 
lefs  than  that  of  the  working  barrel:  but  this  is  only  be- 
caufe the  paffage  of  the  fixed  valve  is  fmaller,  and  the 
infpeftion  of  the  formula  plainly  points  out  that  the  area 
of  the  fudlion-pipe  Ihould  be  equal  to  that  of  the  fixed 
valve.  When  it  is  larger,  the  water  muft  be  accelerated 
in  its  paffage  through  the  valve  ;  which  is  an  ufelefs  ex- 
pence  of  force,  becaufe  this  velocity  is  to  be  immediiite- 
ly  reduced  to  V  in  the  working-barrel.  If  the  forego- 
ing example  be  computed  with  a  equal  to  5-  of  A,  we 
fliall  find  the  head  H  equal  to  29  inches  inftead  of  37- 

But  this  advantage  of  a  fmaller  fu£lion-pipe  is  in  all 
cafes  very  moderate ;  and  the  pump  is  always  inferior  to 
one  of  uniform  dimenfions  throughout,  having  the  ori- 
fice at  the  fixed  valve  of  the  fame  area.  And  if  thefe 
orifices  are  confiderably  diminiflied  in  any  proportion, 
the  head  neceffary  for  overcoming  the  obftacles,  fo  that 
the  required  velocity  V  may  ftill  be  produced  in  the 
working  barrel,  is  greatly  increafed.  If  we  fuppofe  the 
area  a  f  of  A,  which  is-  frequently  done  in  houfe  pumps, 
where  the  diameter  of  the  fudlion-pipe  does  feldom  ex- 
ceed -J-  of  that  of  the  working-barrel;  and  fuppofe  every 
thing  made  in  proportion  to  this,  which  is  alfo  ulual, 
becaufe  the  unflcilled  pump-makers  ftudy  a  fymmetry 
which  fatisfies  the  eye;  we  (hall  find  that  the  pump 
taken  as  an  example  will  require  a  head  of  water  = 
13  feet  and  upwards.  Befides,  it  muft  be  obferved 
that  the  frii^ion  of  the  fuclion-pipe  itfelf  has  not  been 
taken  into  the  account.  This  alone  is  greater,  in  moft 
cafes,  than  all  the  obftruftions  we  have  been  fpeakirtg 
of ;  for  if  this  pipe  is  three  inches  diameter,  and  that  of 
the  working-barrel  is  fix,  which  is  reckoned  a  liberal  al- 
lowance for  a  fuftion-pipe,  and  if  the  fixed  valve  is  25 
feet  above  the  furface  of  the  pit-water  ;  the  friftlon  of 
this  pipe  will  amount  to  one-third  of  the  whole  propel* 
lin^  force. 

Thus  we  have  enabled  the  reader  to  afcertain  the 
force  neceffary  for  producing  any  required  difcharge  'of 
water  from  a  pump  of  known  dimenfions :  and  the 
converic  of  this  determination  gives  us  the  difcharge 
which  will  be  produced  bv  any  given  force.    For  ma- 

,  .      A^      A'  ,  .  ^  .  , 

king  -ji  -f-  —J-  —         (which  is  a  known  quantity, 

refulting  from  the  dimenfions  of  the  pump)  =:  M,  we 
4  P  3  hav« 


Pump. 


have 


J 


V* 

H  =  —  M, 

2g 


U  M 

and  V  =: 


M  = 


r 

and  V  = 


21  H 


M 


Now  H  is  that  part  of  the  natural  power 

which  we  have  at  command  which  exceeds  what  is  ne- 
ceffary  for  merely  fupporting  the  column  of  water. 
Thus,  if  we  have  a  pump  whofe  pifton  has  an  area  of 
5  of  a  fquare  foot,  its  diameter  being  6\  inches ;  and 
we  have  to  ralfe  the  water  32  feet,  and  can  apply  a 
power  of  525  pounds  to  the  pifton  ;  we  wlfli  to  know 
at  what  rate  the  pifton  will  be  moved,  and  the  quantity 
of  water  difcharged  ?  Merely  to  fupport  the  column  of 
water  of  this  height  and  diameter,  requires  500  pounds. 
Therefore  the  remaining  power,  which  is  to  produce 
the  motion,  is  25  pounds.  This  Is  the  weight  of  a  co- 
lumn I  foot  4  inches  high,  and  H  z=  1,333  -L^t 
us  fuppofe  the  diameter  of  the  fu£lion-pIpe  4-  of  that  of 
A 

the  working-barrel,  fo  that  -g  =  4.    We  may  fuppofe 

it  executed  in  the  beft  manner,  having  its  lower  extre- 
mity trumpet-fliaped,  formed  by  the  revolution  of  the 
proper  trochoid.     The  contraftion  at  the  entry  may 

A  A* 

therefore  be  confidered  as  nothing,  and^=  4,  and-^ 

=  16.    We  may  alfo  fuppofe  the  oriPce  of  the  fixed 

A* 

Talve  equal  to  the  area  of  the  fu6lion-pIpe,  fo  that 

is  alfo  =16,  and  there  is  no  contraftlon  here ;  and 

A'  A» 
tlierefore  —  is  alfo  16.    And  laftly,       is  alfo  16. 

A* 

-~r  or  M,  =  16     16  —  16, 
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of  the  pifton^,  in  order  to  occupy  the  fpace  above,  which 
is  left  by  the  pifton.    If  there  were  no  contraftlon,  the 

water  would  go  thro'  with  the  velocity       ?  V  ;  but  as 


A*  A' 
Therefore  77-+  -r- 


there  will  always  be  fome  contraftlon,  let  the  diminini- 
ed  area  of  the  hole  (to  be  difcovered  by  experiment)  be 

b ;  the  velocity  therefore  will  be  V  .  This  re. 

quires  for  its  produftlon  a  head  of  water  ~  I '^^-I if  V 

2  ^  \    b    J  ' 

This  is  the  height  of  a  column  of  water  whofe  bafe  13 
not  A  but  A— ^.  Calling  the  denfity  of  water  ^,  we 
have  for  the  weight  of  this  column,  and  the  force  p  is 

dxA-.ax[—)  x-,  =  — This, 

we  fee  again,  is  proportional  to  the  fquare  of  the  velo- 
city  of  the  pifton  in  its  defcent,  and  has  no  relation  to 
the  height  to  which  the  water  is  lalfed. 

If  the  pifton  has  a  button  valve,  its  furface  is  at  leaft 
equal  to  a  ;  and  therefore  the  preiTure  is  exerted  on  the 
water  by  the  whole  furface  of  the  pifton.    In  this  cafe 
JV^A^ 

we  ftiall  have/^-jjy^-  confiderably  greater  than 

before.  We  cannot  afcertam  this  value  with  great  pre- 
clfion,  becaufe  it  is  extremely  difficuh,  if  poflible,  to 
determine  the  refiftance  in  fo  complicated  a  cafe.  But 
the  formula  is  exaft,  if  b  can  be  given  exaftly ;  and 
we  know  within  very  moderate  limits  what  it  may 
amount  to.  In  a  pump  of  the  very  bc-ft  CiJuftruftion, 
with  a  button  valve,  b  cannot  exceed  one-half  of  A  • 
A5  ' 
and  therefore  -7-,  cannot  be  iefs  than  8.     In  this 


=  10. 


We  have  alfo  2  g  =  64.  Now  V  =  / '  ~^gT^  ^'^^  "^^^        fteam-engine  pump 
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16 


2,309,  feet,  and  the  pifton  will 

move  with  the  velocity  of  2  feet  4  inches  nearly.  Its 
velocity  will  be  Iefs  than  this,  on  account  both  of  the 
JViftion  of  the  pifton  and  the  friftion  of  the  water  in. 
the  fuftlon-pipe.  Thefe  two  circumftances  will  pro- 
bably reduce  it  to  one  foot  eight  inches  j  and  it  can 
hardly  be  Iefs  than  this. 

We  have  taken  no  notice  of  the  fridllon  of  the  water 
in  the  working-barrel,  or  in  the  fpace  above  the  pifton ; 
becaufe  it  is  in  all  cafes  quite  infignlficant.  The  longell 
pipes  employed  in  our  deep  mines  do  not  require  more 
than  a  few  inches  of  head  to  overcome  it. 

But  there  is  another  circumftance  which  muft  not  be 
omitted.  This  Is  the  refiftance  given  to  the  pifton  in 
its  defcent.  The  piftons  of  an  engine  for  drawing  wa- 
ter from  deep  mines  muft  defcend  again  by  their  own 
weight  in  order  to  repeat  their  ftroke.  This  muft  re- 
quire a  preponderance  on  that  end  of  the  working-beam 
to  wlilch  they  are  attached,  and  this  muft  be  over- 
come by  the  moving  power  during  the  effeftive  ftroke. 
It  makes,  therefore,  part  of  the  whole  work  to  be  done, 
and  muft  be  added  to  the  weight  of  the  column  of  wa- 
ter which  muft  be  ralfed. 

This  is  very  eafily  afcertaincd.  Let  the  velocity  of 
the  pifton  in  its  defcent  be  V,  the  area  of  the  pump- 
barrel  A,  and  the  area  of  the  pifton-valve  a.  It  is 
evident,  tliat  while  the  pifton  defcends  wltli  the  velo- 
city V,  the  water  w^hlch  is  difplaced  by  the  pifto.n  in  a 
iecond  is  (A — a)  V.    This  muft  pafs  through  the  hole 


V  Is  about  three  feet  per  fecond,  and  -r  is  about 
feet,  which  is  but  a  fmall  matter. 

We  have  hitherto  been  confidering  the  fucking- ^nd  hi 
pump  alone  :  but  the  forcing  pump  is  of  more  impor-  forcing 
tance,  and  apparently  more  difficujt  of  inveftigation. —  pump. 
Here  we  have  to  overcome  the  obftruaions  in  long 
plpes,_  with  many  bends,  contradions,  and  other  ob- 
ftruftlons.  But  the  confideration  of  what  relates  mepe- 
ty  to  the  pump  is  abundantly  fimple.  In  moft  cafes 
we  have  only  to  force  the  water  into  an  air-velTel,  in  op- 
pofitlon  to  the  elafticity  of  the  air  comprcffed  in  it,  and 
to  fend  it  thither  with  a  certain  velocity,  regulated  by 
the  quantity  of  water  difcharged  in  a  given  tim.e.  The 
elafticity  of  the  air  in  the  air-veflel  propels  it  along  the 
Main.  We  are  not  now  fpeaking  of  the  force  necef- 
fary  for  counterbalancing  this  prefTure  of  the  air  in  the 
uir-velTel,  tvh'ich  is  equi'valent  to  all  the  fiibfequent  obJJruc- 
tions,  but  only  of  the  force  neceflary  for  propelling  the 
water  out  of  the  pump  with  the  proper  velocity. 

_  We  have  in  a  manner  determined  this  already.  The 
pifton  is  foHd,  and  the  water  which  it  forces  has  to 
pafs  through  a  valve  in  the  lateral  pipe,  and  then  to 
move  in  the  diredlou  of  the  Main.  The  change  of  di- 
reaion  requires  an  addition  of  force,  to  what  is  nccef- 
fary  for  merely  impelling  the  water  through  the  valve. 
Its  quantity  is  not  eafily  determined  by  any  theoiy, 
and  it  varies  according  to  the  abruptnefs  of  the  turn. 
It  appears  from  experiment,  that  \vhen  a  pipe  is  bent 
to  a  right  angle,  without  any  curvature  or  rounding, 
the  velocity  is  diralniflied  about  This  would  aug- 

I  mcnt 
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mcnt  the  head  of  water  about  |.  This  may  be  added 
to  the  contraAion  of  the  valve  hole.  Let  c  be  its  na- 
tural area,  and  whatever  is  the  contraftion  competent 
to  its  form  increafe  it  -iV*  and  call  the  contra^led  area 

V  » A  S 

c.    Then  this  will  require  a  head  of  water  = 


2gc 


This  nwft  be  added  to  the  head  — - ,  neceffary  for  mere, 
ly  giving  the  velocity  V  to  the  water.  Therefore  the 
whole  is  —  f~  +  0'  ^"'^       power  p  neceflaiy 

JAV*^  /A^  . 
for  this  purpofe  is  — 

It  cannot  efcape  the  obfervation  of  the  reader,  that 
in  all  thefe  formulae,  expreffing  the  height  of  the  co- 
Uimn  of  water  which  would  produce  the  velocity  V  in 
the  working  barrel  of  the  pump,  the  quantity  which 

multiplies  the  conftant  fador  depends  on  the 

contrafted  paflages  which  are  in  different  parts  of  the 
pump,  and  increafes  in  the  duplicate  proportion  of  the 
fum  of  thofe  contradlions.  It  is  therefore  of  the  ut- 
moft  confequence  to  avoid  all  fuch,  and  to  make  the 
Main  which  leads  from  the  forcing-pump  equal  to  the 
working  barrel.  If  it  be  only  of  half  the  diameter,  it 
has  but  one-fourth  of  the  area,  the  velocity  in  the  Main 
is  four  times  greater  than  that  of  the  pifton,  and  the 
force  neceffary  for  difcharging  the  fame  quantity  of  wa- 
ter is  16  thnes  greater. 

It  is  not,  however,  poffible  to  avoid  thefe  contrac- 
tions altogether,  without  making  the  main  pipe  wider 
than  the  barrel.  For  if  only  fo  wide,  with  an  entry  of 
the  fame  lize,  the  valve  makes  a  confiderable  obftruc- 
tion.  Unflcilful  engineers  endeavour  to  obviate  this 
by  making  an  enlargement  in  that  part  of  the  Main 
which  contains  the  valve.  This  is  feen  in  fig.  14.  at 
the  valve  L.  If  this  be  not  done  with  great  judgment, 
it  will  increafe  the  obftruftions.  For  if  this  enlarge- 
ment is  full  of  water,  the  water  muft  move  in  the  direc- 
tion of  its  axis  with  a  diminifhed  velocity  ;  and  when  it 
comes  into  the  main,  it  muft  again  be  accelerated.  In 
fhort,  any  abrupt  enlargement  which  is  to  be  afterwards 
.  contrafted,  does  as  much  harm  as  a  contraftion,  unlefs 
it  be  fo  fliort  that  the  water  in  the  axis  keeps  its  velo- 
city till  it  reaches  the  contraction.  Nothing  would  do 
-  more  fervice  to  an  artift,  who  is  not  well  founded  in  the 
'•  theory  of  hydrodynamics,  than  to  make  a  few  fimple 
and  cheap  experiments  with  a  veffel  hke  that  of  fig.  37. 
Let  the  horizontal  pipe  be  about  three  inches  diame- 
ter, and  made  in  joints  which  can  be  added  to  each 
other.  Let  the  joints  be  about  fix  inches  long,  and  the 
holes  from  one-fourth  to  a  whole  inch  in  diameter.  Fill 
the  veffel  with  water,  and  obferve  the  time  of  its  fink- 
ing three  or  four  inches.  Each  joint  ihould  have  a  fmall 
hole  in  its  upper  fide  to  let  out  the  air  ;  and  when  the 
water  runs  out  by  it,  let  it  be  ftopped  by  a  peg.  He 
will  fee  that  the  larger  the  pipe  is  in  proportion  ,to  the 
orifices  made  in  the  partitions,  the  efflux  is  more  dimi- 
tiijled.  We  beheve  that,  no  perfon  would  lufpeft  this 
\^ho  has  not  confidered  the  fubjed  minutely. 

All  angular  enlargements,  all  boxes,  into  which  the 
pipes  from  different  working  barrels,  unite  their  water 
before  it  gees  into  a  Main,  muft  therefoi-e  be  avoided 
by  an  artift  who  would  execute  a  good  machine  ;  and 
the  different  contraclions  which  are  unavoidable  at 


the  feats  of  valves  and  the  perforations  of  piftons,  P""'P'  ^, 
fiiould  be  diminifhed  by  giving  the  parts  a  trumpet-fcape. '  ' 

In  the  air-veffels  reprefented  in  fig.  13.  this  is  of 
very  great  confequence.  The  throat  O,  through  which 
the  water  is  forced  by  the  expanfion  of  the  confined  air, 
fiiould  always  be  formed  in  this  manner.  For  it  is  this 
which  produces  the  motion  during  the  returning  part 
of  the  ttroke  in  the  pump  conftrufted  like  fig.  15.  n°  i. 
and  during  the  whole  ftroke  in  n=  2.  Negledlng  thia 
feemingly  trifling  6ircx(mftance  will  diminifii  the  per- 
formance at  leaft  one-fifth.  The  conftruftion  of  n°  i.  is 
the  beft,  for  it  is  hardly  poffible  to  make  the  paffage  of 
the  other  fo  free  from  the  effefts  of  contraftion.  The 
motion  of  the  water  during  the  returning  ftroke  is  very 
much  contorted.  gg 

There  is  one  circumftance  that  we  have  not  taken 
any  notice  of,  viz.  the  gradual  acceleration  of  the  mo-ti  ,n  of  thar 
tion  of  water  in  pumps.  When  a  force  is  applied  to  the  motion  o£ 
pifton,  it  does  not  in  an  inftant  communicate  all  the  ve-wa^er  m 
loclty  which  it  acquires.    It  a£ts  as  gravity  afts  onP""^^^" 
heavy  bodies  ;  and  if  the  refiftances  remained  the  fame, 
it  would  produce,  like  gravity,  an  uniformly  accelerated 
motion.    But  we  have  feen  that  the  refiftances  (which 
are  always  meafured  by  the  force  which  juft  overcomes 
them)  increafe  as  the  fquare  of  the  velocity  increafes. 
They  therefore  quickly  balance  ,  the  a£tion  of  the  mo- 
ving power,  and  the  motion  becomes  uniform,  in  a 
time  fo  ftiort  that  we  commit  no  error  of  any  confe- 
quence by  fuppofing  it  uniform  from  the  beginning.^  ^It 
would  have  prodigioufly  embiin-affed  our  inveftigations 
to  have  introduced  this  circumilance  ;  and  it  is  a  mat- 
ter of  mere  fpeculative  curiofity  :   for  moil  of  our  mo- 
ving poAvers  are  unequal  in  their  exertions,  and  thefe 
exertions  are  regulated  by  other  laws.   The  preffure  on 
a  pifton  moved  by  a  crank  is  as  variable  as  its  velocity,^ 
and  in  moft  cafes  is  nearly  in  the  inverfe  proportion  of 
its  velocity,  as  any  mechanician  will  readily  difcover. 
The  only  cafe  in  which  we  could  confider  this  matter 
with  any  degree  of  comprehenfiblllty  is  that  of  afteam- 
engine,  or  of  a  pifton  which  forces  by  means  of  a 
weight  lying  on  it.    In  both,  thetrelocity  becomes  uni- 
form in  a  very  fmall  fraftlon  of  a  fecond.  89 

We  have  been  very  minute  on  this  fubjeft.    For  al- Defi:i-ncy 
though  it  is  the  only  view  of  a  pump  which  is  of^'^^^^^j^'^^^j"* 
any  importance,  it  is  hardly  ever  underftood  even  by  ^^^''^^j^j^ 
profeffed  engineers.   And  this  is  not  peculiar  to  hydrau- jeit. 
lies,  but  is  feen  in  all  the  branches  of  praftlcal  mecha- 
nics.   The  elementary  knowledge  to  be  met  with  in 
fuch  books  as  ar^e  generally  perufed  by  them,  goes  no 
farther  than  to  ftate  the  forces  which  are  in  equilibrio 
by  the  intervention  of  a  machine,  or  the  proportion  ot 
the  parts  of  a  machine  which  will  fet  two  known  forces- 
in  equilibrio.    But  when  this  equilibrium  is  deftroyed 
by  the  fuperiority  of  one  of  the  forces,  the  machine  muft 
move  ;  and  the  only  interefting  queftlon  is,  luhat  ivilt 
be  the  motion?  Till  this  is  anfwered  witli  ibme  precifion^ 
we  have  learned  nothing  of  any  importance.    Fev/  en- 
gineers are  able  to  anfwer  this  queftion  even  in  the 
fimpleft  cafes  ;  and  they  cannot,  from  any  confident 
fcience,  fay  what  will  be  the  performance  of  an  untried 
machine.    They  guefs  at  it  with  a  fuccefs  propurtloncd: 
to  the  multiplicity  of  their  experience  and  their  0'.\n 
fagacity.    Yet  this  part  of  mechanics  is  as  fufceptible 
of  accurate  computation  as  the  cafes  of  equilibrium.  — 
Vfe  therefore  thought  it  our  duty  to  point  out  the- 
manner  of  proceeding  fo  circumftantially,  that  every 
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ftcp  (hould  be  plain  and  cafy,  and  that  CQnvi(i^:ion  fhould 
always  accompany  oUr  progrefs.  This  we  think  it  has 
been  in  our  power  to  do,  by  the  very  fimple  method 
of  fubllituting  a  column  of  water  afting  by  its  weight 
in  lieu  of  any  natural  power  which  we  may  chance 
fto  employ. 

To  fuch  as  wifh  to  profccute  the  ftudy  of  thie  im- 
portant  part  of  hydraulics  in  its  moil  abftrufe  parts,  we 
recommend  the  pcrufal  of  the  differtations  of  Mr  Pilot 
and  Mr  Boffut,  in  the  Memoirs  of  the  Academy  of 
Paris;  alfo  the  differtations  of  the  ChevaHer  De  la 
Borda,  1766  and  1767  ;  alfo  the  Hydraulique  of  the 
Chevalier  De  Buat.  We  fhall  have  occafioH  to  confi- 
der  the  motion  ef  the  water  in  the  mains  of  forcing  or 
lifting  pumps  which  fend  the  water  to  a  dillance,  in  the 
article  WAiRR-Worhs  ;  where  the  reader  will  fee  how 
fmall  Is  the  performance  of  all  hydraulic  machines,  in 
<-omparifon  of  what  the  ufual  theories,  founded  on  eq-uili- 
■brium  only,  would  make  him  expeft. 

PUN,  or  Pun N,  an  expreflion  where  a  word  has  at 
once  different  meanings.  The  practice  of  punning  is 
■the  miferable  refuge  of  thofe  who  wifh  to  pafs  for  wits, 
without  having  a  grain  of  wit  in  their  compofition.  — 
James  the  I.  of  England  delighted  in  punning  ;  and 
the  tafte  of  the  fovereign  was  ftudied  by  the  courtiers, 
and  even  by  the  clergy.  Hence  the  fermons  of  that 
age  abound  with  this  fpecies  of  falfe  wit.  It  continu- 
-ed  to  be  more  or  lefs  fafliionable  till  the  reign  of  Queen 
Anne,  when  Addifon,  Swift,  Pope,  and  Arbuthnot, 
wfth  the  other  real  wits  of  that  clafTical  age,  united 
their  efforts  to  banifh  punning  from  polite  compofition. 
It  is  ilill  admitted  fparingly  in  converfation  ;  and  no  one 
will  deny  that  a  happy  pun,  when  it  comes  unfought, 
.rontnbutes  to  excite  mirth  in  a  company.  A  profef- 
{ci.  purifier ^  however,  who  is  always  pouring  forth  hia 
feufelefs  quibbles,  as  Sancho  Panca  poured  forth  his 
proverbs,  is  fuch  an  intolerable  nuifance  in  fociety,  that 
we  do  not  wonder  at  Pope  or  Swift  having  written  a 
pamphlet  with  the  title  of  God's  Revenge  againji  Pun- 
ning. 

PUNCH,  an  inft»jament  of  iron  or  fleel,  ufed  in 
feveral  arts,  for  the  piercing  or  ftamping  holes  in  plates 
■  of  metals,  &c.  being  fo  contrived  as  not  only  to  per- 
forate, but  to  ciit  out  and  take  away  the  piece.  The 
punch  is  a  principal  inflrument  of  the  metal-button  ma- 
kers, fhoe-makers,  &c. 

Punch  is  alio  a  name  for  a  fort  of  compound  drink, 
much  ufed  here,  and  in  many  parts  abroad,  particu- 
Jarly  in  Jamaica,  and  feveral  other  jxuts  of  the  Weft 
Indies. 

Its  bafis  is  fpring -water  ;  which  being  rendered  cool- 
.er,  brifker,  and  more  acid,  with  lemon  or  lime  juice, 
and  fweetened  again  to  the  palate  with  fine  fugar,  razdces 
what  they  call  P:)erbet ;  to  which  a  proper  quantity  of 
•fpirituous  liquor,  as  brandy,  rum,  or  arrack,  being  add- 
ed, the  liquor  commences  punch. 

PUNCHEON,  Pun  CHIN,  or  Punchhn,  a  little 
Hock  or  piece  of  ileel,  on  one  end  whereof  is  fome 
figure,  letter,  or  mark,  engraven  cither  in  cr£ux  or 
relievo,  impreifions  whereof  are  taken  on  metal,  or 
fome  other  matter,  by  ilriking  it  with  a  hammer  on 
,tly;'  end  not  engraved.  There  are  various  kinds  of 
.thefe  puncheons  ufed  in  the  mechanical  arts  ;  fuch, 
for  Inltance,  are  thofe  of  the  goldfmiths,  cutlers,  pew- 
irerers,  &c. 

I'lie  piuicheooj,  In  coining,  is  apiece  of  iron  fLeekd^ 
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whereon  the  engraver  has  cut  In  relievo  the  feverel  F> 
figures,^  arms,  eifigy,  infcription,  &c.  that  there  are 
to  be  in  the  matrices,  wherewith  the  fpecies  are  to 
be  marked.  Minters  diflingulfh  three  kinds  of  pun-  ^ 
cheoas,  according  to  the  three  kinds  of  matrices 
to  be  made  ;  tliat  of  the  effigy,  that  ef  the  crofs  or 
arms,  and  that  of  the  legend  or  infcription.  The 
firil  Includes  the  whole  portrait  in  relievo  ;  the  fecond 
are  fmall,  fuch  only  containing  a  piece  of  t"he  crofs 
or  arms  ;  for  inilance,  a  fleur-de-l'-.,  an  harp,  a  coro- 
net, by  the  affemblage  of  all  M-iiich  the  entire 
matrice  is  formed.  The  puncheons  of  the  legend  only 
contain  each  one  letter,  and  lerve  equally  for  the  le» 
gend  on  the  effigy  fide  and  the  crofs  fide.  See  the  ar- 
ticle Coinage. 

For  the  puncheons  ufed  in  {lamping  the  matrices 
wherein  the  types  of  printing  charaders  are  call,  fee 
J^etter-FouNDERr, 

Puncheon  is  alfo  ufed  for  feveral  iron  tools,  of  va- 
rious fizes  and  figures,  ufed  by  the  engravers  cn  creux 
on  metals.  Seal-gravers  particularly  ufe  a  great  num- 
ber for  the  feveral  pieces  of  arms,  &c.  to  be  en- 
graven, and  many  ftamp  the  whole  feal  from  a  fingle 
puncheon. 

Puncheon,  is  alfo  a  common  name  for  all  thofe 
iron  Inilruments  ufed  by  ftone-cutters,  fculptors,  black- 
fmiths,  &c.  for  the  cutting,  inciding,  or  piercing  their 
feveral  matters. 

Thofe  of  fculptors  and  flatuarles  ferve  for  the  re- 
pairing of  flatues  when  taken  out  of  the  moulds.  The 
iockfmiths  ufe  the  greatell  variety  of  puncheons  ;  fome 
for  piercing  hot,  others  for  piercing  cold  ;  fome  flat, 
fome  fquare,  fome  round,  others  oval,  each  to  pierce 
holes  of  its  refpedive  figure  in  the  feveral  parts  of 
lock?. 

Punch FON,  in  carpentry,  is  a  piece  of  timber  pla- 
ced upright  between  two  pofls,  whofe  bearing  is  too 
great;  ferving,  together  with  them,  to  fuftain  fome  large 
weights. 

This  term  is  alfo  ufed  for  a  piece  of  timber  ralfed 
upright,  under  the  ridge  of  a  building,  wherein  the  legs 
of  a  couple,  &c.  are  jointed. 

Puncheon,  is  alfo  the  name  of  a  meafure  for  li- 
quids. Rum  is  brought  from  the  colonies  in  pun- 
cheons, which  are  large  caflcs  containing  about  1 30  gal- 
Ions. 

PUNCTUATION,  in  grammar,  the  art  of  point- 
ing, or  of  dividing  a  difcourfe  into  periods,  by  points 
expreffing  the  paufes  to  be  made  therein. 

The  points  ufed  are  four,  viz.  the  period,  colon, 
feml-colon,  and  comma.  See  the  particular  ufe  of  each 
under  its  proper  article,  Comma,  Colon,  Period, 
and  Semi-colon. 

In  the  general,  we  fiiall  only  here  obferve,  that 
the  comma  is  to  difllnguHh  nouns  from  nouns,  verbs 
from  verbs,  and  fuch  other  parts  of  a  period  as  are 
not  necefTarlly  joined  together.  —The  femi-colon  fer\'es 
to  fufpend  and  fufl  am  the  period  when  too  long  t— — 
the  colon,  to  add  fome  new,  fupcrnumerary  reafon, 
or  coiifequence,  to  what  is  already  faid ; — and  the  pe- 
riod, to  clofe  the  fenfe  and  conftru6lion,  and  releafe  the 
voice, 

Punduation  is  a  modern  art.  The  ancients  were 
entirely  unacquainted  with  the  ufe  of  our  commas,  co- 
lons, &c.  and  wrote  not  only  without  any  diftindion  of 
niembcis  and  periods,  hut  alfo  without  diftinaion  of 
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words :  wlu'cli  cuftom,  Lipfms  obferves,  continued  till 
the  hundred  and  fourth  Olympiad  ;  during  which  time 
the  fenfe  alone  divided  the  difcourfe. 

What  withm  our  own  knowled-e  at  this  day  puts 
this  beyond  difpute,  is  the  Alexandrian  manufcript, 
which  is  at  prefent  in  the  king's  library  at  the  Britifh 
Mufseum.  Whoever  examines  this,  will  find,  that  the 
whole  is  written  continuo  du£iih  without^  diftinftion  of 
words  or  fentences.  How  the  ancients  read  their  works 
written  in  this  manner,  it  is  not  eafy  to  conceive. 

After  the  praftice  of  joining  words  together  ceafed, 
notes  of  diftinaion  were  placed  at  the  end  of  every 
word.  Tn  all  the  editions  of  the  Fofti  Capita  lint  thefe 
points  occur.  The  fame  are  to  be  feen  on  the  Calum- 
na  Roflrata.  For  want  of  thefe,  we  find  much  con- 
fufion  in  the  Chrcwcon  Marrnoreum,  and  the  covenant 
between  the  Smyrnseans  and  Magnefians,  which  are 
both  now  at  Oxford.  In  Salmafuis's  edition  of  Dedicatio 
flatua  rigilla  Herodis,  the  like  confufion  occurs^  where 
Ve  find  AETPiTE  and  ^^'^P  '^f. 

Of  thefe  marks  of  diftinaion,  the  Walcote  infcrip- 
tion  found  near  Bath  may  fervc  for  a  fpecimen  : 
IVLIUSv  VITALISv  FABRI 
GESlSv  LEGv  XXv  Vv  V 
STIPENDIORUMv  &c. 
After  every  word  here,  except  at  the  end  of  a  line,,  we 
fee  this  mark  v.    There  is  an  infcription  in  Mount- 
faueon,  which  has  a  capital  letter  laid  in  au.  horizontal 
pofition,  by  way  of  interilitial  mark,- which  .makes_  one 
apt  to  think  that  this  way  of  pointing  was  fometimes 
according  to  the  fancy  of  the  graver.- 

P.  FERRARIVS  HERMES 
CAECINIAE  ^DIGNAE 
CONIVGI  H  KARRISSIMAE 
NVMERIAE  H  &c. 
Here  we  obferve  after  the  words  a  T  laid  horizontally, 
but  not  after  each  word,  which  proves  this  to  be  of  a 
much  later  age  than  the  former. 

Having  now  confidered  that  the  prefent  ufage  of 
ftops  was  unknown  to  the  .ancients,  we  proceed  to  af- 
fign  the  time  in  which  this  ufeful  imprevement  of  lan- 
guage began. 

As  it  appears  not  to  have  taken  place  while  manu- 
fcripts  and  monumental  infcriptlons  weie  the  only 
known  methoda  to  convey  knowledge,  we  muft  con- 
clude that  it  was  introduced  with  the  art  of  printing. 
The  14th  century,  to  which  we  are  indebted  for  this 
invention,  did  not,  however,  beftow  thofe  appendages 
we  call fiops  :  whoever  will  be  at  the  pafiis  to  examine 
the  fir  ft  printed  books,  will  difcover  no  ftops  of  any 
kind  ;  but  arbitrary  marks  here  and  there,  according 
to  the  humour  of  the  printer.  In  the  1 5th  century, 
w^e  obferve  their  firft  appearance.  We  .  find,  from 
the  books  of  this  age,  that  they  were  not  all  produced  at 
the  fame  time  ;  thofe  we  meet  with  there  in  ufe,  be- 
ing only  the  comma,  the,  parenthefis,  the  interroga- 
tion, and  the  full  point.  To  prove  this,  we  need  but 
look  into  Bale's  A  as  of  Enghfti  Votaries,  black-letter, 
printed  1550.  Indeed.,  ia  the  dedication  of  this  book, 
which  is  to  Edward  VI.  we  difcover  a  colon  :  but,  as 
this  is  the  only  one  of  the  kind  throughout  the  work, 
it  is  plain  this  ftop  w^s  not  eftabliihed  at  this  time, 
and  fo  warily  put  in  by  the  printer  ;  or  if  it  was,  that 
it  was  not  in  common  ufe.  Thirty  years  after  this 
time,  in  that  fenfible  and  judicious  performance  of 
Sk,  Thomas  Elyot,  entitled ,  T/^t  Cowr«*wr,  unpnotcd 
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1580,  we  fee  the  colon  as  frequently  Introduced  as  PuBjjlufflr 
any  other  ftop  ;  but  the  femi-colon  and  the  admiration 
were  ftlll  wanting,  neither  of  thefe  being  vlfible  in  ^ 
this  book.  In  Hackluyt's  voyages,  printed  1599, 
we  fee  the  firft  inftance  of  a  femi-colon  :  and,  as  if  the 
editors  did  not  fully  apprehend  the  propriety  of  its  ge- 
neral admiffion,  it  is-  but  fparlngly  introduced.  The 
admiration  was  the  laft.  ftop  that  was  invented  ;  and 
feems  to  have  been  added  to  the  reft  in  a  period  not  fo 
far  diftant  from  our  own  time^ 

Thus  we  fee,  that  thefe  notes  of  diftinaion  cams 
into  ufe  as  learning  was  gradually  advanced  and  im- 
proved ;  one  invention  indeed,  but  enlarged  by  feverai 

additions.  ,     /-  n  i- 

PUNCTUM  SALT  ENS,  in  anatomy,  the  firft  rudi- 
ments of  the  heart  in  the  formation  of  the  foetus,  where 
a  throbbing  motjon  is  perceived-  This  is  faid  to  be 
eafily  obferved  with  a  microfcope  in  a  brood-egg,  wherer 
in,  after  conception,  we  fee  a  httle  fpeck  or  cloud,  m 
the  middle  whereof  is  a  fpot  that  appears  to  beat  or 
leap  a  confiderable  time  before  the  foetus  is  formed  for 
hatching.  See  the  article  Foetus,  and  Anatomt, 
p.  741,  &c.. 

PuNCTUM  Jlans,  a  phrafe  by  which  the  fchoolmen 
vainly  attempted  to  bring  within  the  reach  of  human 
comprehenfion  the  pofitiv'e  eternity  of  God.  Thofs 
fubtile  reafoners  feem  to  have  difcovered  that  nothing, 
which  is  made  up  of  parts  whether  continuous  or  dif- 
crete,  can  be  abfolutely  infinite,  and  that  therefore  eter- 
nity cannot  confift  of  a  boundlefs  feries  of  fucceffive 
moments.    Yet,,  as  if  fuch  a  feries  had  always  exifted 
and  were  commenfuratc  in  duration  with  the  fupreme 
Being,  they  compared  his  eternity  to  one  of  the  m_o^ 
raents  which  compofe  the  flux  of  time  arrefted  in  its 
courfe  ;  and  to  this  eternal  moment  they  gave  the  name 
of  pimaum  Jlavst  becaufe  it  was  fuppoftd  to  ftand  ftill,.. 
whilft  the  reft  followed  each  other  in  fucceffion,  all  va- 
nlihing  as  foon  as  they  appeared.    We  need  not  wiafte 
time  or  room  in  expofing  the  abfurdity  of  this  conceit, . 
as  we  have  elfewhere  endeavoured,  in  the  beft  manner 
that  we  can,  to  afcertain  the  meaning  of  the,  words  eter^ 
nity  and  in/inity,  and  to  fhow  that  they  cannot  be  pre- 
dicated of  time  or  fpace,  of  points  or  moments,  whe- 
ther flowing  or  ftanding  ftlll.    (See  Metaphysics,. 
Part  II.  chap.  7.  .8.  and  Part  III.  chap.  6.) 

PUNCTURE,  in  furgery,  any  wound  made  by  a  ; 
ftiarp-polnted  inftrum.ent. 

Puncture,  in-farrlery.    See  there,,  §  xl.  .3, 
PUNDITS,  or  Pendits,  learned  Bramlns  devoted- 
to  the  ftudy  of  the  Shanfcrit  language,  andto  the  ancient . 
fcience,  laws,  and  religion  of  Hindoftan.    See  Phi-- 
LOsoPHY)  n'5  4^ — 12. 

P.UNICA,  the  pomegranate  tree  :  A  genus  of 
the  monogynia  order,  belonging  to  the  icofandria  clafs 
of  plants  ;  and  in,  the  natural  method  ranking  under 
the  36th  order,  Fomucea:  The  calyx  is  q^inquefid  fu- 
perlor;  there  are  five  petals^  ,the  fruit  is  a  multilocular 
and  polyfpermous  apple.- 

Species.  .  i.  The  granatum,  or  common  pomegra- 
nate, rifcs  with  a  tree  ftem,  branching  numeroufly  all  the 
way  from  the. bottom,  growing  18  or  20  feet  high;  with 
fpear-fnaped,  narrow  oppofite  leaves;  and  the  branches  • 
terminated  by  moft  beautiful  large  red  flowers,  foo- 
ceeded  by  large  roundlih  fruit  as  big  as  an  orange, 
having  a  hard  rind  filled  with  foft  pulp  and  numerous 
feeds.    There  is  a  variety  with  double  flowers,  remark- 
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ably  beautiful ;  and  one  with  ftriped  flowers 
nana,  o-r  dwarf  American  pomegranate,  rifes  with  a 
fhrubby  ftem  branching  four  or  five  feet  high,  with 
.  narrow  fhort  leaves  and  fmall  red  flowers,  fucceeded  by 
fmall  fruit;  begins  flowering  in  June,  and  continues  till 
Oftober. 

Culture.  Both  thefe  fpecies  are  propagated  by  lay- 
ers :  the  young  branches  are  to  be  chofen  for  this  pur- 
^ofe,  and  autumn  is  the  proper  time  for  laying  them. 
Thofe  of  the  common  fort  may  be  trained  either  as 
half  or  full  fl:andards,  or  as  dwarfs.  But  thofe  defigned 
for  walls  mufl:  be  managed  as  direded  for  peaches. 

Ufes.  The  dried  flowers  of  the  double-flowered 
yomegranate  are  poflefled  of  an  aftringent  quality;  for 
which  reafon  they  are  recommended  in  diarrhoeas,  dy- 
-fenteries,  &c.  where  afl:ringent  medicines  are  proper. 
The  rind  of  the  fruit  is  alfo  a  fl;roag  afl;ringent,  and  as 
fuch  is  occafionally  made  ufe  of. 

PUNISHMENT,  in  law,  the  penalty  which  a  per- 
fon  incurs  on  the  commiflion  of  a  crime.  See  the  ar- 
ticle Crime  and  PunjfJoment. 

The  ingenuity  of  men  has  been  much  exerted  to 
torment  each  other ;  but  the  following  are  the  ptinifli- 
ments  that -liave  been  ufually  adopted  in  the  different 
countries  of  the  world.  The  capital  punifliments  have 
been  beheading,  crucifixion,  burning,  roafl:ing,  drown- 
ing, fcalping,  hanging  by  the  neck,  the  arm,  or  the  leg, 
llarvlng,  fawing,  expofing  to  wild  beafl:s,  rending  afun- 
dcr  by  horfes  drawing  oppofite  ways,  burj-ing  ahve, 
fliooting,  blowing  from  the  mouth  of  a  cannon,  com- 
pulfory  deprivation  of  fleep,  rolling  in  a  barrel  fl:uck 
with  nails  pointed  inwards,  -poifoning,  prefling  flowly 
to  death  by  a  weight  laid  on  the  breafl:,  cafl:ing  head- 
long from  a  rock,  tearing  out  the  bowels,  pulling  to 
pieces  with  red-hot  pincers,  the  rack,  the  wheel,  im- 
paling, fleaing  alive,  &c.  &c. 

The  punifliments  fliort  of  death  have  been,  fine,  pil- 
lory, imprifonment,  compulfory  labour  at  the  mines, 
galleys,  highways,  or  correftion-houfe  ;  whipping,  ba- 
ftonading,  mutilation  by  cutting  away  the  ears,  the 
nofe,  the  tongue,  the  breafts  of  women,  the  foot,  the 
hand;  fqueezing  the  marrow  from  the  bones  with  fcrews 
or  wedges,  cafl:ration,  putting  out  the  eyes,  banifliment, 
running  the  gauntlet,  drumming,  fliaving  off"  the  hair, 
burning  on  tJie  hand  or  forehead,  &c. 
PUNNING.    See  Pun. 

PUPIL,  in  the  civil  law,  a  boy  or  girl  not  yet  ar- 
rived at  the  age  of  puberty;  i.  e.  the  boy  under  14 
years,  the  girl  under  12. 

Pupil  is  alfo  ufed  in  univerfities,  &c.  for  a  youth 
under  the  education  or  difclphne  of  any  perfon. 

Pupil,  in  anatomy,  a  little  aperture  in  the  middle 
of  the  uvea  and  iris  of  the  eye,  through  which  the 
rays  of  light  pafs  to  the  cryfl:alline  humour,  in  order  to 
be  painted  on  the  retina,  and  caufe  vifion.    See  A- 

NATOMY,  p.  765,  &C. 

PURCELL  (Henry),  a  juftly  celebrated  mafter  of 
mufic,  began  early  to  difl;inguifli  himfdf.  As  his  ge- 
nius was  original,  it  wanted  but  Httle  forming,  and'he 
rofe  to  the  height  of  his  profeflion  with  more  eafe  than 
others  pafs  through  their  rudiments.  He  was  made 
organifl.  to  Wefl:minfl:er  abbey  in  the  latter  end  of  the 
reign  of  Charles  II.  In  that  of  William,  he  fet  feve- 
ral  fongs  for  Dryden's  Amphytrion  and  his  King  Arthur^ 
•which  were  received  with  jufl;  applaufe.    His  notes  in 
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2.  The  his  operas  were  admirably  adapted  to  hib  words,  and  fo  p 
echoed  to  the  fenfe,  that  the  founds  alone  feemed  ca- 
pable of  exciting  thofe  paffions  which  they  never  failed  P"' 
to  do  in  conjunftion.  His  mufic  was  very  different 
from  the  Italian.  It  was  entirely  Englifli,  and  perfeft- 
ly  mafculine.  His  principal  works  have  been  puMiflied 
under  the  title  of  Orpheus  Britannicus.  He  died  in  1695, 
in  the  37th  year  of  his  age  ;  and  was  interred  in  Well- 
minftei  abbey,  where  a  monument  is  erefted  to  his  me- 
mory. 

PURCHAS  (Samuel),  an  Englifli  divine,  famous 
for  compiling  a  valuable  coUcAion  of  voyages,  was 
born  in  1577,  at  Thacklled  in  Eflex.  After  fl:udy. 
ing  at  Cambridge,  he  obtained  the  vicarage  of  EalU 
wood  in  his  native  county  ;  but  leaving  that  cure  to 
his  brother,  he  fettled  in  London,  in  order  to  carry  on 
the  great  work  in  which  he  was  engaged.  He  pub* 
liflied  the  firfl;  volume  in  folio  in  161 3,  and  the  four 
lafl;,  1 2  years  after,  under  the  title  of  Purchas  his  Pil- 
grimage ^  or  Relations  of  the  <wor/d,  ami  the  Religions  ob- 
ferved  in  all  ages  and  places.  Meanwhile  he  was  col- 
lated to  the  redory  of  St  Martin's,  Ludgate,  in  Lou.- 
don,  and  made  chaplain  to  Dr  Abbot,  archbifliop  of 
Canterbuiy.  His  Pilgrimage,  and  the  learned  Hack- 
luyt's  F oyages,  led  the  way  to  all  the  other  colleaions 
of  that  kind,  and  have  been  jufl:ly  valued  and  cfl:eemed. 
But  unhappily,  by  his  pubhfhing,  he  involved  himfelf 
in  debt:  however,  he  did  not  die  in  prifon,  as  fome 
have  afferted ;  but  at  his  own  houfe,  about  the  year 
1628.  ^ 

PURCHASE,  in  law,  the  buying  or  acquiring  of 
lands,  5^c.  with  money,  by  deed  or  agreement,  and  not  • 
by  defcent  or  right  of  inheritance. 

Purchase,  in  the  fea-language,  is  the  fame  as  draw 
in :  thus,  when  they  fay,  the  capftan  purchafes  a-pace, 
they  only  mean,  it  draws  in  the  cable  a-pace. 

PURE,  fomething  free  from  any  admixture  of  fo- 
reign or  heterogeneous  matters. 

PURFLEW,  a  term  in  heraldry,  cxprefling  ermlns, 
peans,  or  any  of  the  furs,  when  they  compofe  a  bordure 
round  a  coat  of  aims  :  thus  they  fay,  He  beareth  gules, 
a  bordure,  purflew,  vairy ;  meaning,  that  the  bordure  is 
vairy. 

PURGATION,  the  art  of  purging,  fcouring,  or 
purifying  a  thing,  by  feparating,  or  carrying  off  any 
impurities  found  therein.  Thus, 

In  pharmacy,  purgation  is  the  cleanfing  of  a  medicine 
by  retrenching  its  fuperfluities.  In  chemifliry,  it  is  ufed 
for  the  feveral  preparations  of  metals  and  minerals  in- 
tended to  clear  them  of  their  impurities,  more  ufually 
called  purification  and  refining.    See  Refining. 

In  medicine,  purgation  is  an  excretory  motion  arifing 
irom  a  quick  and  orderly  contraftlon  of  the  flefliy  fibres 
of  the  ftomach  and  inteftincs,  whereby  the  chyle,  cor- 
rupted  humours,  and  excrements  lodged  therein,  are  pro- 
truded further  and  further,  and  at  length  quite  excluded 
the  body  by  fl;ool.    See  Materia  Medica. 

For  the  menflirual  purgation  of  women,  fee  Menses. 
Purgation,  in  law,  fignifies  the  clearing  a  perfon's 
felf  of  a  crime  of  which  he  is  fufpefted  and  accufed  be- 
fore a  judge.  This  purgation  is  either  canonical  or  vul- 
gar. Canonical  purgation  is  prefcribed  by  the  canon- 
law,  and  the  form  thereof  in  the  fpiritual  court  is  ufual- 
ly thus  :  The  perfon  fufpefted  takes  his  oath  that  he  is 
innocent  of  the  crime  charged  againft  him ;  and  at  the 
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.■feme  time  brings  fome  of  kis  neighbours  to  make  oath 
that  they  believe  he  fwears  truly.  Vulgar  purgation 
was  anciently  by  fire  or  water,  or  elfe  by  combat,  and 
was  praftifed  here  till  aboHfhed  by  our  canons.  See 
Battel  in  latD,  Ordeal,  &c. 

PURGATIVE  or  Purging  Medicines^  medlcamente 
which  evacuate  the  impurities  of  the, body  by  ftool, 
called  alfo  cettbartin. 

PURGATOR.Y,  a  place  in  which  the  juft,  who  de- 
part out  of  this  life,  are  fuppofed  to  expiate  certain  of. 
fences  which  do  not  merit  eternal  damnation.  Brough- 
ton  has  endeavoured  to  prove,  that  this  notion  has  been 
held  by  Pagans,  Jews,  and  Mahometans,  as  well  as  by 
Chriftians ;  and  that  in  the  days  of  the  Maccabees  the 
Jews  believed  that  fin  might  be  expiated  by  facrifice 
after  the  death  of  the  fmner,  cannot  be  qiieftioned. 

Much  abufe  has  been  poured  upon  the  church  of 
Rome  for  her  doftrine  of  purgatory,  and  many  falfe  re- 
prefentatlons  have  been  majde  of  the  doftrine  itfelf.  The 
following  view  of  it  is  taken  from  a  work  which  is  con- 
sidered as  a  ftandard  by  the  Britifh  Catholics.  I.  Every 
fm,  how  flight  foeverj  though  no  more  than  an  idle 
word,  as  it  is  an  offence  to  God,  deferves  punilhment 
from  him,  and  will  be  punifhed  by  him  hereafter,  if  not 
cancelled  by  repentance  here.  z.  Such  imaii  fins  do 
not  deferVe  eternal  puniftiment.  3.  Few  depart  this  life 
fo  pure  as  to  be  totally  exempt  from  fpots  of  this  na- 
tHre,  and  from  every  kind  of  debt  due  to  God's  juftice. 
4.  Therefore  few  will  efcape  without  fufFering  fome- 
thlng  from  his  juftice  for  fuch  debts  as  they  have  carried 
with  them  out  of  this  world  ;  according  to  that  rule 
of  divine  juftice,  by  wliich  he  treats  every  foul  hereafter 
according  to  its  works,  and  according  to  the  ftate  in 
which  he  finds  it  in  death.  From  thefe  propofitions, 
Vhich  the  Papift  confiders  as  fo  many  felf-evident  truths, 
he  infers  that  there  muft  be  fome  third  place  of  puniflt- 
mont ;  for,  fmce  the  infinite  goodnefs  of  God  can  ad- 
jnit  nothing  into  heaven  which  is  not  clean  and  pure 
from  all  fin  both  great  and  fmall ;  and  his  infinite  ju- 
jftice  can  permit  none  to  receive  the  reward  of  blifs, 
who  as  yet  are  not  out  of  debt,  but  have  fomething  in 
juftice  to  fuffer ;  there  muft  of  neceflity  be  fome  place 
or  ftate,  where  fouls,  departing  this  life,  pardoned  as  to 
the  eternal  guilt  or  pain,  yat  obnoxious  to  fome  tempo- 
Tal  penalty,  or  with  the  guilt  of  fome  venial  faults,  are 
purged  and  purified  before  their  admittance  into  hea- 
ven. And  this  is  what  he  is  taught  concerning  purga- 
tory. Which,  though  he  knows  not  where  it  is,  of 
what  nature  the  pains  are,  or  how  long  each  foul  is  de- 
tained there ;  yet  he  believes,  that  thofe  that  are  in 
this  place,  being  the  Hvlng  members  of  Jefus  Chrift,  are 
Telieved  by  the  prayers  of  their  fellow  members  here  on 
dearth,  as  alfo  by  alms  and  mafles  offered  up  to  God  for 
their  fouls.  And  a»  for  fuch  as  have  no  relations  or 
'Iftrlends  to  pray  for  them,  or  give  alms,  or  procure  maf- 
fes  for  their  relief ;  they  arc  not  neglefted  by  the  church, 
which  makes  a  general  commemoration  of  all  the  faith- 
ful departed  In  every  mafs,  and  in  every  one  of  the  cano- 
nical hours  of  the  divine  office. 

Such  is  the  Popllh  doctrine  of  purgatory,  which  is 
built  chiefly  upon  2  Mace.  xii.  43,  44,  45  ;  St  Matth. 
xii.  31,  32  ;  and  i  Cor.  iii.  1 5.  By  Proteftants  the 
books  of  Maccabees  are  not  acknowledged  to  be  in- 
fpired  fcrlpture  ;  but  if  they  were,  the  texts  referred  tt) 
•would  rather  prove  that  there  is  no  fiich  place  as  pur- 
gatory, fince  Judas  did  not  expeft  the  fouls  departed  |o 
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reap  any  benefit  from  his  fin-offering  till  the  t^furrCC-  Purification 
tlon.  Our  Saviour,  in  St  Luke,  fpeaks  of  remlfTion  in  p^,).'|;^„, 
//;/;  world  and  in  the  world  to  come  ;  but  furely  neither  „  — 1< 
of  thefe  is  purgatory.  The  world  to  come  is  the  ftate 
after  the  refurrettion,  and  the  remllBon  fpoken  of  is 
the  fentence  of  abfolution  to  be  pronounced  on  the 
penitent  from  the  feat  of  general  judgment.  In  the 
obfcure  verfe  referred  to  in  the  epiftle  to  the  Corin- 
thians, the  apoftle  is,  by  the  beft  interpreters,  thougijt 
to  fpeak  of  the  difiiculty  with  which  Chriftians  fhould 
be  fav'ed  from  the  deftruftion  of  Jerufalem.  Of  the 
ftate  of  fauls  departed  he  cannot  well  be  fuppofed  to 
fpeake,  as  upon  difembodied  fpirits  fire  could  make  no 
imprefTion.  We  cannot  help,  therefore,  thinking  with 
the  church  of  England,  that  "the  Romifh  dodrine  of 
purgatory  is  a  fond  thing,  vainly  invented,  and  ground- 
ed  on  no  warranty  of  fcripfure  ;"  but  we  muftconfefs  at 
the  fame  time,  that  it  appears  to  us  to  be  a  very  hannlefs 
error,  neither  hoftile  to  virtue  nor  dangerous  to  fociety. 
See  Resurrection. 

PURIFICATION,  in  matters  of  religion,  a  cere- 
mony which  confitts  in  cleanfing  any  thing  from  a  fup- 
pofed pollution  or  defilement. 

The  Pagans,  before  they  facrlficed,  ufually  bathed 
or  wafhed  themfdves  in  water  ;  and  they  were  particu- 
larly careful  to  wafli  their  hands,  becaufe  with  thefe 
they  were  to  touch  the  viftima  confecrated  to  the  gods* 
it  was  alfo  cuftomary  to  wafh  the  vefTel  with  which 
they  made  their  libations..  The  Mahometans  alfo  ufe 
purifications  previous  to  the  duty  of  prayer ;  which 
are  alfo  of  tvc-o  kinds,  either  bathing,  or  only  wafliing 
the  face,  hands,  and  feet.  The  firft  is  required  only 
in  extraordlnaiy  cafes,  as  after  having  lain  with  a  wo- 
man, touched  a  dead  body,  &c.  But  left  fo  necef^ 
fary  a  preparation  for  their  devotions  ftlould  be  omit- 
ted, either  where  water  cannot  be  had,  or  when  it  may 
be  of  prejudice  to  a  perfon's  health,  they  are  allowed 
in  fuch  cafes  to  make  ufe  of  fine  fand,  or  duft  inftead 
of  It ;  and  then  they  perform  this  duty  by  clapping 
their  open  hands  on  the  fand,  and  pafTing  them^  over 
the  parts,  in  the  fame  manner  as  if  they  w^re  dipped 
in  water. 

There  were  alfo  many  legal  purifications  among  the 
Hebrews.  When  a  woman  was  brought  to  bed  of  a 
male  child,  fire  was  efteemed  impure  for  4:.  days  ;  and 
when  of  a  female,  for  60  s  at  the  end  of  which  time  ftie 
carried  a  lamb  to  the  door  of  the  teriiple  to  be  offered 
for  a  .burnt-offerlng,  and  a  young  pigeon  or  turtle  far  a 
fin-offering ;  and  by  this  ceremony  fhe  was  cleanfed  or 
purified. 

PURIM,  or  The  Feast  of  Lors,  afolemn  feftival  of 
the  Jews,  inftituted  in  memory  of  the  deliverance  they 
received,  by  means  of  Mordecai  and  Efther,  from  Ha- 
inan's wicked  attempt  to  deftroy  thefn. 

PURITAN,  a  name  formerly  given  in  derifion  to 
the  diffenters  from  the  church  of  England,  on  account 
of  the  profeffion  to  follow  the  pure  word  of  God,  in 
©ppofitlon  to  all  traditions  and  human  conftltutions.  It 
was  likewlfe  given  in  the  primitive  church  to  the  No- 
vatian  fchifmatics,  becaufe  they  WGrfifd  never  admit  to 
coihmunion  any  one  who  from  dread  of  death  had  apo- 
ftatized  from  the  faith. 

PURITY,  the  freedom  of  any  thing  frOm  foreign 
admixture. 

Purity  of  Style.    See  Oratory,  p.  41 1,  &c.   .  > 
PURLIEU,  fignifies  all  that  ground  near  any  foreft, 
ij.  whieh 
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wWcK  being  made  foreft  by  King  Henry  II.  Richard  I. 
and  King  John,  was  afterwards  hy  perambulations  and 
,  grants  of  Henry  III.  fevered  again  froni  the  fame,  and 
made  purlieu ;  that  is  to  fay,  pure  and  free  from  the 
laws  of  the  foreft. — The  word  is  derived  from  the  French 
pur  "  pare,"  and  /leu  "  place." 

PURLINS,  in  building,  thofe  pieces  of  timber  that 
He  acrofs  the  rafters  on  the  infide,  to  keep  them  from 
finking  in  the  middle  of  their  length. 

By  the  ad  of  parliament  for  rebuilding  London, 
it  is  provided,  that  all  purlins  from  15  feet  6  inches 
to  18  feet  6  inches  long,  be  in  their  fquare-  9  inches 
and  8  inches  ;  and  all  in  length  from  18  feet  6  inches, 
to  21  feet  6  inches,  be  in  their  fquare  iz  inches  and 
9  Inches. 

PURPLE,  a  colour  compofed  of  a  mixture  offeS 
and  blue.  See  CoiouR-Makingy  n"  29.  and  Dying, 
n'592. 

PURPURA,  in  natural  hiftory.  See  Murex  : 
where  we  have  given  an  account  of  the  Tyrlan  method 
of  dying  purple  with  a  liquid  extrafted  from  the  fifh. 
It  has  been  affirmed,  however,  that  00  fiich  method  was 
ever  praftifed.  "  At  Tyre  (fays  Mr  Bruce)  I  en- 
gaged two  fifhermen,  at  the  expence  of  their  nets,  to 
drag  In  thofe  places  where  they  faid  (hell-fifh  might  be 
caught,  in  hopes  to  have  brought  out  one  of  the  famous 
J)urple-6fh.  I  did  not  fucceed ;  but  in  this  I  was,  I  believe, 
as  lucky  as  the  old  fifhers  had  ever  been.  The  purple 
fifh  at  Tyre  feems  to  have  been  only  a  concealment  of 
their  knowledge  of  cochineal ;  as,  had  they  depended 
upon  the  fifh  for  their  dyei,  if  the  whole  city  of  Tyre 
applied  to  nothing  elfe  but  fifhing,  they  would  not  have 
coloured  20  yards  of  cloth  ia  a  year." 

PURPURE,  in  heraldry.  The  colour  fo  called, 
which  fignifics  purple^  is  in  engraving  reprefented  by 
diagonal  lines,  frem  the  left  to  the  right.  See  Heral- 
nay,  p.  44T.  and  Plate  CCXXVII.  fig.  ii.  n"  6. 

It  may  ferve  to  denote  au  adminlftrator  of  juftice,  a 
lawgiver,  or  a  governor  equal  to  a  fovereign  :  and,  ac- 
cording to  G.  Leigh,  If  it  is  compounded  with 
Or,  1       f  Riches. 

I  Quietnefs, 
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PURPUREUS.    See  Convolvulus,  3. 

PURRE,  or  Perkin.   See  Husbandry,  n*^  238. 

PURSER,  an  officer  aboard  a  man  of  war,  who 
receives  her  vidluals  from  the  vlthualler,  fees  that  it 
be  well  flowed,  and  keeps  an  account  of  what  he  every 
day  delivers  to  the  fteward.  He  alfo  keeps  a  lift  of 
the  {hip's  company,  and  fets  down  exaftly  the  day  of 
each  man's  admiffion,  in  order  to  regulate  the  quan- 
tity of  provifions  to  be  delivered  out,  and  that  the 
paymafter  or  treafurer  of  the  navy  may  ilTue  out  the 
deburfements,  and  pay  off  the  men,  according  to  his 
book. 

PURSLAIN,  in  botany.    See  Portulaca. 

PURVIEW,  a  term  ufed  by  fome  lavvyers  for  the 
body  of  an  zSt  of  parHament,  or  that  part  which  begins 
with  "  Be  it  enaded  &c."  as  contradilllngulfhed  from 
the  preamble. 

PURULENT,  in  medicine,  fomcthing  mixed  with, 
or  partaking  of,  pus  or  matter. 
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PUS,  in  medicine,  a  white  oryellowiih  matter  defign- 

ed  by  nature  for  the  healing  and  cementing  of  wounds 
and  foi-es. 

The  origin  and  formation  of  pus  is  as  much  un- 
known as  that  of  any  other  animal  fluid.  In  an  in, 
augural  differtation  publlflied  at  Edinburgh  by-  Dr 
Hendy,  the  author  fuppofes  pus  to  be  a  fecretecj 
fluid.  It  has  been  thought  by  many,  that  pus  is  ei.. 
ther  a  fedlment  from  ferum  when  beginning  to  putrc 
fy,  or  that  it  is  the  fame  fluid  InfpilTated  by  the  heat 
of  the  body.  But  both  thefe  opinions  are  refuted  bf 
fome.  experiments  of  our  author,  which  (how,  that  pus 
is  much  lefs  Inclined  to  putrefaftlon  than  ferum,  and 
the  putrefaftion  of  both  is  haftened  by  an  addition  of 
fome  of  the  red  part  of  the  blood.  Some  other  expe- 
riments  were  made  in  order  to  try  whether  pus  could 
be  artificially  produced.  A  thin  piece  of  lamb's  flefh^ 
applied  to  an  ulcer  difcharging  laudable  pus,  and  cover- 
ed over  with  lead,  did  not  aflume  the  appearance  of 
pus,  but  became  fetid,  and  was  much  leffened.  Serum» 
in  Its  inflammatory  and  in  its  ordinary  fliate,  and  lymph 
in  different  fl;ates,  were  apphed  to  the  fame  ulcer,, 
which  ftill  difcharged  good  pus ;  but  none  of  thcfe 
were  converted  into  pus  ;  on  the  contrary,  they  became 
very  putrid. 

In  oppofition  to  thefe  arguments  of  our  author*, 
however,  it  may  be  alleged,  that  if  pus  was  a  fecreted 
fluid,  the  veffels  by  which  it  was  fecreted  would  cer- 
tainly be  vlfible  ;  but  no  fuch  thing  has  ever  been  ob» 
ferved  :  on  the  contrary,  it  is  certain  that  pus  cannot 
be  formed  unlefs  the  air  is  excluded  from  the  wound*. 
Thefe  difputes,  however,  are  of  no  great  confequence  ; 
but  in  fome  cafes  it  becomes  a  matter  of  real  import- 
ance to  diiilnguifh  pus  from  mucus  ;  as  thus  we  may 
be  enabled  to  know  whether  a  cough  Is  confumptIve» 
or  merely  catarrhous.  See  Mucus.  Mr  Home,  in  a 
diflertation  on  the  properties  of  pus,  in  which  he  avails 
himfelf  of  the  experiments  of  Mr  Hunter,  as  delivered 
in  his  Phyftological  LeSures,  fays,  '*  that  the  cliarafteriftic 
of  pus  is  its  being  compofed  of  globules ;  and  be  thinks 
that'  the  prefeuce  of  globules  feems  to  depend  upon  the 
pus  being  in  a  perfect  ftate.  It  difters  from  the  blood 
in  the  colour  of  the  globules  ;  In  their  not  being  fo- 
luble  in  vrater,  which  thofe  of  the  blood  are  ;  and  frora 
the  fluid  in  which  they  fwim  being  coagulable  byafolu- 
tion  of  fal  ammoniac,  which  ferum  is  not."  Refpefting 
the  formation  of  pus,  our  author  adopts  the  idea  fug- 
gefl.ed  by  Mr  Hunter,  that  the  veflels  of  the  part  at 
fume  tlie  nature  of  a  gland,  and  fecrete  a  fl.uid  which, 
becomes  pus.  Mr  Florae  afcertalns,  by  experiment, 
that  pus,  at  its  formation,  is  not  globular,  but  a  trant 
parent  fluid,  of  a  confiflience,  in  fome  fort,  refembling 
jelly  ;  and  that  the  globules  are  formed  while  lying  up- 
on the  furface  of  the  fore  ;  requiring,  in  fome  inttances, 
while  the  influence  of  the  external  air  is  ex.cluded,  fifteem 
minutes  for  that  purpofe. 

PUSTULE,  a  pimple,  or  fmall  eruption  on  the  flcla 
full  of  pu&;  fuch  as  the  eruptions  of  the  fmall-pox. 

PUTAMINE^,  (from  putam^n  "  a  Ihell,")  the 
name  of  the  25th  order  of  LInnxus's  fragments  of  a 
natural  method  ;  confifting  of  a  few  genera  of  plants 
allied  in  habit,  whofe  flefhy  feed-vefiels  or  fruit  Is  fre- 
quently covered  with  a  hard  woody  fliell.  See  Bota- 
ny, p.  462. 

PUTEOLI,  (LIvy,  Strabo)  :  a  town  of  Campania; 
4  fo 
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iteoU  fo  called  cither  from  its  wells,  there  bemg  many  Iwt  and 
il       cold  fprings  thereabouts  ;   or  from  its  ftench,  putor^ 
caufed  by  fulphureous  exhalations,   (Varro,  Strabo). 
It  is  now  called  Puizuoli,  and  is  pleafantly  and  advan- 
■i«r«<rMageoufly  fituated  for  trade.    In  a  very  remote  age,  the 
'elt  in  Cumeans  made  it  their  arfenal  and  dockyard  ;  and  to 
tiut  ^jjy^  eftablilhment  gave  the  fubllme  appellation  of 

Dkearchia  or  JuJ}  Poiver. 

The  Romans  were  well  av/are  of  ..the  utility  of  this 
f)oit,  and  took  great  pains  to  improve  its  natural  ad- 
vantages. Nothing  remains  of  their  works  but  a  hue  of 
piers,  built  to  break  the  force  of  a  rolling  fea:  they  are 
vulgarly  called  the  bridge  of  Caligula,  becaufe  that  mad- 
man is  faid  to  have  marched  in  triumph  from  Puzzuoli 
to  Baia  on  a  bridge  ;  but  his  was  a  bridge  of  boats. 

The  ruins  of  its  ancient  edifices  are  widely  fpread 
along  the  adjacent  hills  and  (hores.  An  amphitheatre 
ftill  exifts  entire  in  moft  of  its  parts,  and  the  temple  of 
Serapis  offers  many  curious  fubjefts  of  obfervation  ; 
half  of  its  buildings  are  ftill  buried  under  the  earth 
.  thrown  upon  it  by^volcanical  commotions,  or  accumu- 
lated by  the  crumblings  of  the  hill ;  the  inclofure  is 
fquare,  environed  with  buildings  for  priefts  and  baths 
for  votaries  ;  in  the  centre  remains  a  circular  platform, 
with  four  flights  of  fteps  up  to  it,  vafes  for  fire,  a  cen- 
trical altar,  rings  for  viftims,  and  other  appendages  of 
lacrifice,  entire  and  not  difplaced;  but  the  columns  that 
held  its  i-oof  have  been  removed  to  the  new  palace  of 
Caferta  (feeCASERTA).  Behind  this  round  place  of 
worfliip  ftand  three  pillars  without  capitals,  part  of  the 
pronaos  of  a  large  temple ;  they  are  of  cipolline  marble, 
and  at  the  middle  of  their  height  are  full  of  holes  eaten 
■«    in  them  by  the  file-hfh  *. 

.  The  prefent  city  contains  near  10,000  inhabitants, 
and  occupies  a  fmall  penlnfula ;  the  cathedral  was  a  pa- 
gan temple,  dedicated  to  the  divinities  that  prefided 
over  commerce  and  navigation.  E.  Long.  14.  40.  N. 
Lat.  41.  15. 

In  the  neighbourhood  of  Puteoli  are  many  relicks  of 
antient  grandeur,  of  which  none  deferves  more  attention 
than  the  Campa'nian  way  paved  with  lava,  and  lined  on 
each  fide  with  venerable  towers,  the  repofitories  of  the 
dead,  which  are  richly  adorned  with  ftucco  in  the  infide. 
This  road  was  made  in  a  moft  folid  expenfive  manner 
by  order  of  Domitian,  and  is  frequently  the  fubjeft  of 
encomium  in  th*  poems  of  Statins. 

PUTI  CARAjA,  in  botany,  is  a  genus  of  Indian 
plants,  of  v/hich  the  charaAers,  as  given  by  Sir  WiUiam 
Jones  in  the  Afiatic  Refearches,  vol.  ii.  p.  351.  are 
thefc.  The  calyx  is  five-cleft,  the  corolla  has  five  equal 
petals,  the  pericarpium  a  thorny  legumen  and  two  feeds, 
the  leaves  oval  and  pinnated,  and  the  ftem  armed. 

The  feeds  (fays  the  learned  Prefident)  are  very  bitter, 
and  perhaps  tonic;  fince  one  of  them,bruifed  and  given 
IB  two  dozes,  will,  as  the  Hindoos  affert,  cure  an  inter- 
Jliittent  fever." 

PUTORIUS,  in  zoology.    See  Mustela. 
PUTREFACTION,  one  of  the  natural  proceffes, 
iliredly  oppofite  to  the  life  of  animals  and  vegetables, 
by  which  organized  bodies  are  diffolved,  and  reduced 
to  what  may  be  called  their  original  elements. 

Putrefaftion  differs  from  chemical  folutlon  ;  becaufe, 
in  the  latter,  the  diffolved  bodies  are  kept  in  their  ftate 
«f  fokition  by  being  combined  with  a  certain  agent 
ifc«m  which  they  cannot  cjifily  be  feparated ;  but  in  pu- 
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trefadioti,  the  agent  which  diffolvcs  the  body  appears 
not  to  combine  with  it  iw  any  manner  of  way,  but  merely 
to  feparate  the  parts  from  each  other.  —  It  differs  alio  " 
from  the  refolution  of  bodies  by  diftillation  with  violent 
fire ;  becaufe,  in  diftillation  new  and  permanent  com- 
pounds are  formed,  but  by  putiefaAion  every  thing 
feems  to  be  refolved  into  fiibftances  much  more  fimple 
and  indeftruflible  than  thofe  v/hich  are  the  refulc  of  any 
chemical  procefs. 

The  bodies  moft  liable  to  putrefafhion  are  thofe  of 
animals  and  vegetables,  efpecially  when  full  of  juices. 
Stones,  though  by  the  aftion  of  the  weather  they  will 
moulder  into  duft,  yet  feem  not  to  be  fubjedl  to  any 
thing  like  a  real  putrefaitioH,  as  they  are  not  refolved 
into  any  other  fubftance  than  fand,  or  fmall  duft,  which 
ftiU  preferves  its  lapideous  nature.  In  Uke  manner,  ve- 
getables of  any  kind,  when  deprived  of  their  juices  by 
drying,  may  be  preferved  for  many  ages  without  being 
fubjefted  to  any  thing  like  a  putrefafttve  procefs.  The 
fame  holds  good  with  refpeft  to  animals  ;  the  parts  of 
which,  by  fimple  drying,  may  be  preferved  in  a  found 
ftate  for  a  much  longer  time  than  they  could  be  with- 
out the  previous  exhalation  of  their  juices. 

Putrefadlion  1%  generally  allowed  to  be  a  kind  of  fer- 
mentation, or  rather  to  be  the  laft  ftage  of  that  procefs; 
which,  beginning  with  the  vinous  fermentation,  goes 
on  through  the  acetous,  to  the  ftage  of  putridity,  where 
it  ftops.  It  is  argued,  however,  and  feemingly  not 
without  a  great  ded  of  reafon,  that  if  putrefaftion  is  a 
fermentation,  it  muft  neceffarily  be  a  kind  dlftin£l  from 
either  the  vinous  or  acetous;  fince  we  frequently  obferve 
that  it  takes  place  where  neither  the  vinous  nor  the  ace- 
tous ftages  have  gone  before;  of  confequence,  it  muft  be, 
in  fome  cafes  at  leaft,  entirely  independent  of  and  uncon- 
nefted  with  them.  In  feveral  other  refpefts  it  differs 
fo  much  from  thefe  procefles,  that  it  feems  in  fome  de- 
gree doubtful  whether  it  can  with  propriety  be  called  a 
fermentation  or  not.  Both  the  vinous  and  acetous  fer- 
mentations are  attended  with  a  confiderable  degree  of 
heat :  but  in  the  putrefaction  of  animal  matters  efpeci- 
ally, the  heat  is  for  the  moft  part  fo  fmall,  that  wc  can- 
not be  certain  whether  there  is  any  degree  of  it  or  not 
produced  by  the  procefs.  In  cafes,  indeed,  where  the 
quantity  of  corrupting  animal  matter  is  very  great,  fome 
heat  may  be  perceived :  and  accordingly  Dr  Monro 
tells  us,  that  he  was  fenfible  of  heat  on  thrufting  his 
hand  into  the  flefh  of  a  dead  and  corrupting  whale. 
But  the  moft  remarkable  difference  between  the  putre- 
fa6hlve  fermentation  and  that  of  the  vinous  and  acetous 
kinds  is,  that  the  end  of  both  thefe  proceffes  is  to  pro- 
duce a  new  and  permanent  compound ;  but  that  of  the 
putrefaftive  procefs  is  not  to  produce  any  new  form, 
but  to  deftroy,  and  refolve  one  which  already  exifts  into 
the  original  principles  from  which  all  things  feem  to  pro- 
ceed. Thus,  tlie  vinous  fermentation  produces  ardent 
fpirits;  the  acetous,  vinegar :  but  putrefaftion  produces 
nothing  but  earth,  and  fome  effluvia,  which,  thaugli 
moft  difagreeable,  and  even  poifoaous  to  the  human  bo- 
dy, yet,  being  imbibed  by  the  earth  and  vegetable  crea- 
tion, give  life  to  a  new  race  of  beings.  It  is  commonly 
fuppofed,  indeed,  that  volatile  alkali  is  a  production  of 
the  putrefactive  procefs :  but  this  feems  liable  to  dif- 
pute.  The  vapour  cf  pup€  volatile  alkali  is  not  hurtful 
to  the  human  frame,  but  that  of  putrefying  fubftancee  is 
exceedingly  fo;  and,  excepting  in  the  cafe  of  urine,  the 
4  generation 
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Putrefec-  generation  of  volatile  alkali  in  putrid  fubftances  Is  very 
^  eqiu'vocal.    This  fubftance,  which  produces  more  alkali 

*  than  any  other,  Is  much  lefs  offenfive  by  its  putrid  fetor 
^han  others;  and  all  animal  fubftances  produce  a  volatile 
alkali  on  being  expofed  to  the  aftion  of  fire,  of  quick- 
lime, or  of  alkaUne  falts.  In  thefe  cafes  the  volatile  al- 
kali Is  not  fuppofed  to  be  produced  by  the  quicklime 
or  fixed  fait,  but  only  to  be  extricated  from  a  kind  of 
ammoniacal  fait  pre-exifting  In  the  animal  matters ;  the 
probability  Is  the  fame  in  the  other  cafe,  viz.  that  vola- 
tile alkali  is  not  produced,  but  only  extricated,  from 
thefe  fubftances  by  putrefadion. 

The  only  thing  in  which  the  putrefadive  fermenta- 
tion agrees  with  the  other  kinds  is,  that  In  all  the  three 
there  is  an  extrication  of  fixed  air.  In  the  putrefadive 
procefs.  It  has  been  tl-onght  that  this  efcape  of  the  fix- 
ed air  deprives  the  body  of  Its  cohefion  :  and  Dr  Mac- 
bride  has  written  a  treatife,  In  which  he  endeavours  to 
prove,  that  fixed  air  Is  the  very  power  of  cohefion  Itfelf,. 
and  that  all  bodies  when  deprived  of  their  fixed  ajr  en- 
tu  ely  lofe  their  cohefion.  According  to  this  hypothefis, 
the  caufe  of  putrefadion  Is  the  efcape  of  fixed  air  :  but  It 
is  impollible  to  give  a  reafon  why  fixed  air,  after  having 
fo  long  remained  in  a  body,  and  preferved  its  cohefion, 
fliould  of  a  fudden  begin  to  fly  off  without  being  aded 


upon  by  fomething  elfe.  To  a  fimllar  objedion  the 
hypothefis  of  thofe  is  Hable,  who  1.  ppofe  putrefadion 
to  be  occafioncd  by  the  efcape  of  phlogifton  ;  for  phlo- 
gifton Is  now  known  to  be  a  chimera  :  and  though  It 
were  a  reality,  it  would  not  fly  off  without  fomething 
to  carry  It  off,  any  more  than  fixed  air.  Animalcules 
have  been  thought  to  be  the  caufe  of  putrefadion  :  but 
if  animal  fubftances  are  covered  fo  as  to  exclude  the  ac- 
cefs  of  flies  or  other  Infeds,  no  fuch  animalcules  are  to 
be  difcovered  though  putrefadion  has  taken  place;  and 
ipdeed  it  requires  little  proof  to  convince  us,  that  ani- 
mals are  produced  in  corrupted  bodies  only  becaufe  fuch 
fubftances  prove  a  proper  nid«s  for  the  eggs  of  the  pa- 
tent infeds. 

To  underftand  the  true  caufe  of  putrefadion,  we 
muft  take  notice  of  the  circumftances  in  which  the  pro- 
cefs goes  on  moft  rapidly.  Thefe  are,  heat,  a  little 
molfture,  and  confined  air.  Extreme  cold  prevents  pu- 
trefadion, as  wdi  as  perfed  drynefs ;  and  a  free  circu- 
lation of  air  carries  oft  the  putrid  effluvia  ;  a  ftagnatlon 
of  which  feems  to  be  neceffary  for  carrying  on  the  pro- 
cefs. It  feems  alfo  to  hold  pretty  generally,  that  pu- 
tiefying  bodies  fwell  and  become  fpecifically  lighter; 
for  which  reafon  the  carcafes  of  dead  animals,  after 
having  funk  In  water,  rife  to  the  top  and  float.  This 
laft  phenomenon,  as  has  been  obferved  under  the  article 
l^LOOD,  n°  29.  fliows  that  thefe  bodies  have  i-ecelved 
a  certain  quantity  of  an  elaftic  principle  from  the  air, 
which  thus  fwells  them  up  to  fuch  a  fize.  It  may  be 
fald  indeed,  that  this  increafe  of  fize  in  puaefylng  bo- 
dies Is  owing  only  to  the  extrication  of  air  within  them- 
felves  :  but  this  amounts  to  the  fame  thing ;  for  the  air 
which  exifts  Internally  In  the  body  of.  any  animal.  Is 
entirely  divgfted  of  elaftlcity  while  It  remains  there,., 
and  only  fhows  Its  elaftic  properties  upon  being  extri- 
cated. The  elaftic  principle  which  combines  with  the 
air  fi.xed  in  the  animal  fubftance,  therefore,  muft  come 
from  the  external  atmofphere  ;  and  confequently  the 
agent  in  putrefaB:Ion  muft  be  the  elaftic  principle  of  the 
atmofphere  itfelf,  probably  the  fame  with  elementary  fire. 
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But,  granting  this  to  be  true,  it  is  difficult  to  flww 
why  putrefadion  fliould  not  take  place  in  a  living  body 
as  well  as  in  a  dead  one  ;  feeing  the  one  is  as  much  ex- 
pofed  to  the  adion  of  the  air  as  the  other.  This  dif- 
ficulty, however,  Is  not  pecuhar  to  the  prefent  hypothe- 
fis ;  but  will  equally  occur  whatever  we  may  fuppofe  the 
caufe  of  putrefadion  to  be.  The  difficulty  feems  to  be 
a  little  cleared  up  by  Dr  Prieftley,  who  fliows,  that,  by 
means  of  refpiration,  the  body  Is  freed  from  many  nox- 
ious effluvia  which  would  undoubtedly  deftroy  it ;  and 
by  the  retention  of  which,  he  thinks,  a  living  body 
ij  putrefy  as  foon  as  a  dead  one.  The 


would 


way  in, 


which  refpiration  prevents  the  putrefadion  of  the  body, 
Is  evidently  the  fame  with  that  In  which  the  wind  pre- 
vents fifli  or  flefli  hung  up  In  It  from  becoming  putrid. 
The  conftant  infpiration  of  the  air  Is  like  a  ftieam  of 
that  element  continually  blown  upon  the  body,  and 
that  not  only  upon  its  furface,  but  Into  it ;  by  which 
means  putrefadion  is  prevented  In  thofe  parts  that  are 
moft  liable  to  become  putrid.    On  the  other  hand,  the 
elaftic  principle  received  from  the  air  by  the  blood  *,  •  See  JBi 
by  invigorating  the  powers  of  life,  quickening  the  cir~n° 
culation,  and  increafing  perfpiration,  enables  the  body 
to  expel  noxious  particles  from  other  parts  of  the 
body  which  cannot  conveniently  be  expelled  by  the 
lungs. 

This  leads  us  to  confider  the  reafon  why  a  free  ex- 
pofure  to  the  air  prevents  the  coming  on  of  putrefac- 
tion, or  why  the  confining  of  the  putrid  effluvia  fliould 
be  fo  neceffary  to  this  procefs.    Here  It  will  be  proper 
to  recoiled,  that  putrefadion  is  a  fimple  refolution  o£ 
the  body  Into  earth,  air,  &c.  of  which  It  feems  originally 
to  have  been  compofed.    This  refolution  Is  evidently 
performed  by  an  expanfive  power  feemlngly  fituated  ia- 
every  particle  of  the  body.    In  confequence  of  this 
principle,  the  body  firft  fwells,  then  burfts,  flies  off  in 
vapour,  and  its  particles  fall  afunder  from  each  other. 
The  adion  of  the  putrefadive  procefs,  then,  is  analo- 
gous to  that  of  fire,  fince  thefe  are  the  very  properties 
of  fire,  and  the  very  effeds  which  follow  the  adion  of 
fire  upon  any  combuftible  body.   It  is  therefore  exceed- 
ingly probable,  that  the  agent  in  the  air,  which  we  have 
all  along  confidered  as  the  caufe  of  putrefadion,  is  no, 
other  than  fire  itfelf;  that  Is,  the  ethereal  fluid  expanding 
itfelf  everywhere,  as  from  a  centre  to  a  circumference. 
The  force  of  the  fluid,  indeed,  is  much  lefs  In  putrefac- 
tion than  in  adual  Ignition  ;  and  therefore  the  effeds. 
alfo  take  place  in  a  much  fmaUer  degree,  and  require  a 
much  longer  time  :  neverthelefs,  tha  fame  circumftances 
that  are  neceffary  for  keeping  up  the  adion  of  fire,  are 
alfo  neceffary  for  keeping  up  the  putrefadive  procefs. 
One  of  thefe  Is  a  free  accefs  of  air,  yet  without  too  vio-, 
lent  a  blaft  ;  for  as  fire  cannot  burn  without  air,  neither 
can  It  endure  too  much  of  It :  thus  a  candle  goes  out- 
if  put  under  a  receiver,  and  the  air  exhaufted  ;  and  It 
will  do  the  fame  if  we  blow  violently  upon  it.    In  lik)?' 
manner,  putrefadion  requires  a  certain  quantity  of  air, 
mucl^  lefs  Indeed  than  fire:  and  as  It  requires  lefs  tofup- 
port  It,  fo  It  can  alfo  endure  much  lefs  air  than  fire;  for' 
a  ftream  of  air  which  would  not  put  out  a  fire,  wlft  ef--' 
fedually  prevent  putrefadion.    The  caufe  of  this  In; 
both  Is  the  fame.    Fire  cannot  burn  becaufe  the  vapour 
is  carried  off  too  faft  ;  and  thu^  the  latent  heat,  which 
ought  to  fupport  the  flame  §,  is  entirely  diffipated.    In  §  See  thfl 
like  manner  putrefadion  is  a§  certainly  attended  wlth-a^'fi'^^^ 
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an  cmiffion  of  azotic  gas  as  firo  is  with  an  an  emiffion 
of  flame.  Thefe  gafes  contain  a  great  quantity  of  la- 
tent heat  J,  or  of  the  expanfive  principle  already  men- 
tioned; and  if  thcfe  are  carried  off  with  greater  rapidity 
than  the  heat  of  the  atmofphere  can  produce  them,  the 
confequence  mull  be,  that  an  cppofite  principle  to  that 
which  pi  educes  putrefaftion,  namely,  a  principle  of  cold, 
or  condenfation,  inftead  of  expanfion,  mull  take  place, 
and  the  body  cannot  putrefy.  That  this  mull  be  the 
cafe,  is  evident  from  tlie  property  which  ail  evaporations 
Eva.  have  of  producing  cold  \\  ;  and  it  is  well  known  that  a 
brilk  current  of  air  promotes  evaporation  to  a  great  de- 
gree.   Hence  alfo  the  reafon  is  evident  why  bodies  are 


imprlfoned  in  tlie  black-hole  at  Calcutta,  after  paffing  Putrefac- 
a  night  in  that  difmal  habitation,  he  found  himfelf  in  ^^""'„„„ 
a  high  putrid  fever.     When  failors  in  long  voyages  ' 
are  obliged  to  feed  upon  putrid  aHments  ;  when,  thro* 
llormy  weather,  they  are  much  expofed  to  wet  ;  in  the 
one  cafe  the  putrefcent  effluvia  being  kept  from  flying 
off,  and  in  the  other  a  greater  quantity  being  throwa 
into  the  body  than  what  it  naturally  contains,  the  fcur-  n 
vy,  malignant  fe^vers,  &c.  make  their  appearance  (a). 
Neither  can  thefe  difeafes  be  removed  without  remo- 
ving every  one  of  the  caiifeS  juft  now  mentioned  :  for 
as  putrid  difeafes  wiU  be  the  confequence  of  confined 
air.  naftinefs,  &c.  though  the  provilions  be  ever  fo 


preferved  uncorrupted  'by  cold  ;  for  thus  the  a6tion  of   good  ;  fo,  on  the  other  hand,  if  the  provifions  be  bad. 


the  expanfive  principle  is  totally  overcome  and  fufpend- 
ed,  fo  that  none  of  its  effefts  can  be  perceived. 

Thus  we  may  fee,  that  one  reafon  why  an  animal 
body  does  not  putrefy  while  ahve,  is  its  ventilation,  as 
we  may  call  it,  by  refpiration  ;  and  another  is,  the 
continual  acceffion  of  new  particles,  lefs  dilpofed  to  pu- 
trefy than  itfelf,  by  the  food  and  drink  which  is  con- 
ftantly  taken  in.  But  if  either  of  thefe  ways  of  pre- 
venting the  commencement  of  this  procefs  are  omitted, 
then  putrefadlion  will  take  place  as  well  in  a  living  as 
ui  a  dead  body.  Of  the  truth  of  this  lail  fadl  we  have 
innumerable  inftances.  When  air  is  iiiftfted  with  the 
putrid  effluvia  of  marlhes,  and  thus  the  natural  effluvia 
are  not  carried  off  from  the  human  body,  but,  on  the 
Gontrar)^,  fome  enter  into  it  which  are  not  natural  to  it, 
the  moll  putrid  difeafes  are  produced.  The  fame  thing 
happens  from  the  putrid  effluvia  of  dead  bodies.  Of 
this  we  have  a  remarkable  inllance  in  the  fever  which 
took  place  in  Germany  in  the  war  of  1755  :  one  rea- 

infeftion  of  the 


the  bell  air,  and  moll  exaft  cleanhnefs,  nay,  the  befl: 
medicines  in  the  world,  will  be  of  no  fervice  ;  as  hath 
been  often  obferved  in  the  fcurvy. 

From  this  account  of  the  nature,  caufe,  and  method 
of  preventing  putrefaAion  by  means  of  a  current  of 
air,  we  may  ealily  fee  the  reafon  why  it  does  not  take 
place  in  fome  other  cafes  alfo.  Bodies  will  not  pu- 
trefy in  vacuo,  becaufe  there  the  atmofphere  has  not 
accefs  to-  impart  its  elaftic  principle  ;  and  though  in 
the  vacuum  itfelf  the  principle  we  fpeak  of  does  un- 
doubtedly exift,  yet  Its  a£lioa  there  is  by  far  too  weak 
to  decompofe  the  ftrufture  of  an  animal  body.  Ifl  ex- 
treme cold,  the  reafon  why  putrefaftion  does  not  take 
place  has  been  already  flaown.  If  the  heat  is  extreme- 
ly great,  the  procefs  of  ignition  or  burning  takes  place 
inllead  of  putrefaAion.  If  the  body  is  very  di-y,  pu- 
trefa(ftion  cannot  take  place,  becaufe  the  texture  is  too 
firm  to  be  decompofed  by  the  weak  aftion  of  the  ela- 
ftic principle.  Putrefadion  may  alfo  be  prevented  by 
the  addition  of  certain  fubftances  ;  but  they  arc  ail  of 


fon  of  which  is  faid  to  have  been  an 

air  by  the  vail  numbers  of  people  killed  in  battle,  to  them  fuch  as  either  harden  the  texture  of  the  body, 

which  was  added  a  calm  in  the  atmofphere  for  a  long*  and  thus  render  it  proof  againft  the  adion  of  the  ela- 

the  putrid  effluvia  being  by  this  prevented  from  ftic  fluid,  or,  by  diffolving  its  texture  entirely,  bring 


time 


flying  off*.   When  Mr  Holwell  with  145  others  were    it  into 


a  ftate  fimilar,  to  what  it  would  be  brought 

by; 


(a)  This  aeriform  fluid,  which  is  exhaled  from  animal  bodies  in  a  Ilate  of  putrefaaion,  afts  at  certain  time^ 
more  pewerfully  than  at  others,,  and  is  indeed  in  one  ftage  of  the  procefs  infinitely  more  noxious  than  any 
other  elallic  fluid  yet  difcovered-  In  tlie.  Gentleman's  Magazine  for  Auguft  1788,  Dr  St  John,  in- 
fonns  us,  that  he  knew  a  gentleman  who,  by  llightly  touching  the  inteftines  of  a  human  body  beginning  to 
liberate  this  corrofive  gas,  was  affeded  with  a  violent  inflammation,  which,  in  a  very  flibrt  fpace  of  time  ex- 
tended up  almoft  the  entire  length  of  his  arm,  producing  an  extennve  ulcer  of  the  moll  foul  and  frightful  ap- 
pearance, which  continued  for  feveial  months,  and  reduced  him  to  a  miferable  ftate  of  emaciation.  The  fame 
writer  mentions  a  celebrated  profeffor  who  was  attacked  with  a  violent  inflammation  of  the  nerves  and  fauces, 
from  which  he  with  difiiculty  recovered,  merely  by  ftooping  for  an  inftant.  over  a  body  which  was  beginning 
to  give  forth  this  deleterious  fluid.  Hence  he  infers,  that  the  fame  gas  modified  or  mixed,  or  united  with 
others,  may  be  the  occafion  of  the  plague,  which  has  fo  often  threatened  to  annihilate  the  human  fpecies.  It  is 
happy,  however,  for  mankind  that  this  particular  ftage  of  putrefadion  continues  but  for  a  few  hours  ;  and, 
what  may  appear  very  remarkable,  this  dettrudive  gas  is  not  very  difagreeable  in  fmell,  and  has  nothing  of  that 
abominable  and  loathfome  fetor  produced  by  dead  bodies  in  a  lefs  dangerous  ftate  of  corruption  ;  but  has  a  certain 
fmell  totally  peculiar  to  itfelf,  by  which  it  may  be  inftantly  difcovered  by  any  one  that  ever  fmelled  it  before. 
This  is  an  objed  very  worthy  the  attention  of  phyficians  :  it  is  both  extremely  interefting,  and  very  little 
known  ;  but  at  the  fame  time  it  is  a  ftudy  in  the  highcft' degree  unpleafant,  from  the  deteftable  fmell  and  na- 
ftinefs which  attend  the  putrefadion  of  animal  bodies ;  and  a  man  muft  be  armed  with  uncommon  philanthropy 
and  refolutioii  to  attempt  it. 

Dr  St  John  thinks  it  probable  that  there  is  a  rapid  fixation  of  the  bafis  of  vital  air  in  dead  bodies  at  -a  cer- 
tain  ftate  of  putrefadion,  on  account  of  the  luminous  appearance  which  they  fometimes  make,  and  which  ex- 
ifts  but  for  a  few  hours  ;  but  whether  this  luminous  appearance  takes  place  in  every  body,  or  whether  it  pre^ 
cedes  or  follows  the  exhalations  of  the  corrofive  gas  above- mentioned,  he  had  not,  when,  he  wrote  his  paper^ 
hten  able  to  difco ver. 
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by  iha  utmofl:  power  of  putrefaction,  fo  that  the  pro- 
,  ccfs  cannot  then  take  place.  Thus  various  kinds  of 
falts  and  acids  harden  the  texture  of  animal  fubftances, 
and  tlius  are  fuccefsfully  ufed  as  antifeptica.  The  fame 
thing  may  be  faid  of  ardent  fpirits;  while  oils  and  gums 
of  various  kinds  prove  antiieptic  by  a  total  exclufion 
©f  air,  which  is  neceflary  in  fome  degree  for  carrying 
on  the  procefs  of  putrefaftion.  Many  vegetables,  by 
the  aftringent  quahties  they  poffefs,  harden  the  texture 
of  animal  fubftances,  arid  thus  prove  powerfully  anti- 
feptic  ;  while,  on  the  other  hand,  fixed  alkaline  falts, 
quickhmc,  and  cauftic  volatile  alkali,  though  they  pre- 
vent putrefaftion,  yet  they  do  it  by  diiTolving  the  fub- 
ftances in  fuch  a  manner  that  putrefaftion  could  do  no 
more  though  it  had  exerted  its  utmoft  force.  There  is 
only  one  other  antifeptic  fubftance  whofe  effefts  deferve 
to  be  confidered,  and  that  is  fugar.  This,  tho'  neither 
acid  nor  alkaline,  is  yet  one  of  the  moft  effedlual  means 
q£  preventing  putrefaftion  :  and  this  feems  to  be  owing 
to  its  great  tendency  to  run  into  the  vinous  fermenta- 
tion, which  is  totally  inconfiftent  with  that  of  putre- 
faftion  ;  and  this  tendency  is  fo  great,  that  it  can  fcarce 
he  counteracted  by  the  tendency  of  animal  fubftances 
to  putrefy  in  any  circumftances  whatever. 

Some  kinds  of  air  are  remarkably  antifeptic,  though 
this  fubjedl  has  not  been  fo  fully  inquired  into  as  could 
be  winded.  The  moft  powerful  of  them  in  this  refpe£l 
is  the  nitrous  air  ;  next  to  it,  is  fixed  air  ;  but  the 
powers  of  the  other  airs  are  not  fo  well  known.  It 
is  probable  that  the  antifeptic  properties  of  fixed  and 
nitrous  air,  are  owing  to  their  quality  of  extinguifhing 
fire,  or  at  leaft  that  the  principle  is  the  fame  ;  but,  till 
the  nature  of  thefe  two  kinds  of  air  are  better  known, 
little  can  be  faid  with  certainty  on  the  fubjeft. 
,-  Sir  John  Pringlc  has  made  experiments  to  determine 
the  pov/ers  of  certain  fubftances  to  promote  or  to  pre- 
vent putrefa6lion.  From  thefe  experiments  he  has 
formed  the  following  Table,  fhowing  the  relative  anti- 
feptic powers  of  the  faline  fubftances  mentioned.  Ha- 
ving found  that  two  drams  of  beef  put  in  a  phial  with 
two  ounces  of  water,  and  placed  in  a  heat  eqtial  to  90"* 
of  Fahrenheit's  thermometer,  became  putrid  in  14 
hours,  and  that  60  grains  of  fea-falt  preferved  a  fimilar 
fixture  of  beef  and  water  more  than  30  hours,  he  made 
the  antifeptic  power  of  the  fea-falt  a  ftandard,  to  which 
he  compared  the  powers  of  the  other  falts.  The  alge- 
braic charafter  -f  fignilies,  that  the  fubftance  to  which 
it  is  annexed  had  a  greater  antifeptic  power  than  is  ex- 
pieffed  by  the  numbers : 


Sea-falt,  or  the  ftandard 
Sal-gem 

Vitrrolated  tartar 
Spiritus  Mindereri 
Soluble  tartar 
Sal  diurcticus 
Crude  fal  ammeniac 
Saline  mixture 
Nitre 

Salt  of  hartfhdrn 
Salt  of  wormwood 
Borax 

Salt  of  amber 
Alum 


I 

1  + 
2 

2 

2 

2  + 

3 
3 

4+ 
4+ 
4+ 
12 

20 
30 


N.  £,  The  ^Ucintities  ni^fymVu  Mindjereri  and  of 
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the  faline  mixture  wer^  fuch,  that  caqh  of  them  eonWn.  Pi 
ed  as  much  alkaline  fah  as  the  other  neutral  falts. 

Myrrh,  aloes,  afafcetida,  and  terra  Japonica,  were  found 
to  have  an  antifeptic  power  30  times  greater  than  the 
ftandard.  Gum  ammoniacum  and  fagapenum  fhowed 
little  antifeptic  power. 

Of  all  rcfinous  fubftances,  camphor  was  found  to  re- 
fift  putrefaAion  moft  powerfully.  Sir  John  Pringle  be- 
lieves that  its  antifeptic  power  is  300  tiines  greater  than 
that  of  fea-falt. 

Chamomile  flowers,  Virginian  fnake-root,  pepper, 
ginger,  faffron,  contraycrva  root,  and  galls,  were  found 
to  be  12  times  more  antifeptic  than  fea-falt, 

Infufions  of  large  quantities  of  mint,  angelica,  ground- 
ivy,  green  tea,  red-iofes,  common  wormwood,  muftard, 
and  horfe-radiOi,  and  alfo  decoftions  of  poppy-heads, 
were  more  antifeptic  than  fea-falt. 

Decoftions  of  wheat,  barley,  and  other  farinaceous 
grains,  checked  the  putrefaftion  by  becoming  four. 

Chalk,  and  other  abforbent  powders,  accelerated  the 
putrefaction,  and  refolved  meat  into  a  perfect  mucus. 
The  fame  powders  prevented  an  infufion  of  farinaceoua 
grains  from  becoming  mucilaginous  and  four. 

One  dram  of  fea-falt  was  found  to  preferve  two 
drams  of  frefti  beef  in  two  ounces  of  water,  above  30 
hours,  uncorrupted,  in  a  heat  equal  to  that  of  the  human 
body,  or  above  20  hours  longer  than  meat  is  preferved 
in  water  without  fait :  but  half  a  dram  of  fait  did  not 
preferve  it  more  than  two  hours  longer  than  pure  wa- 
ter. Twenty-five  grains  of  fait  had  little  or  no  anti- 
feptic quality.  Twenty  grains,  1 5  grains,  but  efpeci- 
ally  I  o  grains  only  of  fea-falt,  were  found  to  accelerate 
and  heighten  the  putrefaftion  of  two  drams  of  flefh.— 
Thefe  fmall  quantities  of  fea-falt  did  alfo  foften  theflefli 
more  than  pure  water. 

The  fame  learned  and  ingenious  phyfician  made  ex- 
periments to  difcover  the  effefts  of  mixing  vegetable 
with  animal  matters. 

Two  drams  of  raw  beef,  as  much  bread,  and  an 
ounce  of  water,  being  beat  to  the  confiftencc  of  pap, 
and  expofed  to  90"  of  heat  according  to  Fahrenheit's 
thermometer,  began  to  ferment  in  a  few  hours,  and 
continued  in  fermentation  during  two  days.  When 
it  began  to  ferment  and  fwell,  the  putrefaflion  had  be- 
gun ;  and  in  a  few  hours  afterwards,  the  fmell  was  of- 
fenfivc.  Next  day  the  putrid  fmell  ceafed,  and  an  acid 
tafte  and  fmell  fucceeded.  Frelh  alimentary  vegetables, 
as  fpinach,  afparagus,  fcurvy-grafs,  produced  fimilar 
effefts  as  bread  on  flefh,  but  in  a  weaker  degree.  Fhom 
feveral  other  experiments  he  found,  that  animal  fub- 
ftances excite  the  fermentation  of  vegetable  fubftances, 
and  that  the  latter  fubftances  correit  the  putrefcency 
of  the  former. 

By  adding  faliva  to  a  fimilar  mixture  of  flefh,  bread^ 
and  water,  the  fermentation  was  retarded,  moderated, 
but  rendered  of  twice  the  ufual  duration,  and  the  acid 
produced  at  laft  was  weaker  than  when  no  faliva  wa» 
ufed. 

By  adding  an  oily  fubftance  to  the  common  mixture 
of  flefii,  bread,  and  water,  a  ftronger  fermentation  waa 
produced,  which  could  not  be  moderated  by  the  quan- 
tity of  faliva  ufed  in  the  former  experiment,  till  fome 
fixed  alkaline  fait  was  added;  which  fait  was  found, 
without  faliva,  to  ftop  fuddenly  very  high  fermentations. 

He  did  not  find  that  iimall  quantities  of  the  following 
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faltfi,  fal  ammoniac,  nitre,  vitriolated  tartar, 
cus,  fait  of  hartfhorn,  fait  of  wormwood,  were  feptic,  as 
fmall  quantities  of  fea-falt  were. 

Sugar  was  found  to  refift  putrefaAion  at  firft,  as 
other  falts  do,  and  alfo  to  check  the  pytrefatlion  after 
it  had  begun  by  its  own  fermentative  quality,  like  bread 
and  other  fermentative  vegetables. 

Lime-water  made  fome  fmall  refiftance  to  putrefac- 
tion. 

Port-wine,  fmall-beer,  infufions  of  bitter  vegetables, 
of  bark,  and  the  juice  of  antifcorbutic  plants,  retarded 
the  fermentation  of  mixtures  of  flcfti  and  bread.  But 
an  unftrained  decoftion  of  bark  confiderably  increafed 
that  fermentation. 

Crabs-eyes  accelerated  and  increafed  the  fermentation 
of  a  mixture  of  flefh  and  bread. 

Lime-water  neither  retarded  nor  haftened  the  fer- 
mentatiOft  of  luch  a  mixture  :  but  when  the  fermenta- 
tion ceafed,  the  liquor  was  neither  putrid  nor  acid,  but 
fmelt  agreeably. 

Flefh  pounded  in  a  mortar  was  found  to  ferment 
fooner  than  that  which  had  not  %em  bruifed. 

The  tough  inflammatory  cruft  of  blood  was  found 
to  be  moft  putrefcent;  next  to  which  the  craiTamentum, 
or  red  coagidated  mafs  ;  and  lallly  the  ferum. 

Dr  Macbride's  experiments  confirm  many  of  thofe 
above  related,  efpecially  thofe  which  Oiow  that  the  fer- 
mentation of  ve  retable  fubftances  is  increafed  by  a  mix- 
ture of  animal  or  putrefcent  matter ;  that  the  putre- 
fcency  of  the  latter  is  correfled  by  the  fermentative 
quality  of  the  former  ;  and  that  the  putrefa£lion  and 
fermentation  of  mixtures  of  animal  and  vegetable  fub- 
ftances were  accelerated  by  additions  of  abforbent  earths 
and  of  Peruvian  bark.  He  alfo  found,  that  although 
unburnt  calcareous  earths  were  feptic,  quicklime  and 
lime-water  prevented  putrefaftion,  but  that  they  de- 
ftroyed  or  diffolved  the  texture  of  flefli. 

The  experiments  of  the  author  of  the  Efai  pour  fer- 
-vir  a  I'HtJloire  de  la  Putnfaamiy  fhow  that  metaUic 
falts,  refmous  powders,  extra£ls  of  bark,  and  opium,  are 
very  powerfully  antifeptic,  and  that  falts  with  eartliy 
bafes  are  lefs  antifeptic  than  any  other  faks. 

PUTTOCK-Shrouds.    See  Futtod-SnRovDS, 
PUTTY,  in  its  popular  fenfe,  is  a  kind  of  pafte 
compounded  of  whiting  and  lintfeed  oil,  beaten  toge- 
ther to  the  confiftence  of  a  thick  dough. 

It  is  ufcd  by  glaziers  for  the  faftening  in  the  fquares 
of  glafs  in  fafh-windows,  and  by  painters  for  Hopping 
up  the  crevices  and  clefts  in  timber  and  walnfcots,  &c. 

Putty  fometimes  aifo  denotes  the  powder  of  calci- 
ned tin,  ufed  in  polifliing  and  giving  the  laft  glofs  to 
works  of  iron  and  fteel. 

Terra  PUZZULANA,  or  Pozzolana,  is  a 
greyifh  kind  of  earth  ufed  in  Italy  for  building  under 
water.  The  bell  is  found  about  Puteoh,  Baiae,  and 
Cumas,-  in  the  kingdom  of  Naples,  from  the  firft  of 
which  places  it  derives  its  name.  It  is  a  volcanic  pro- 
duct, compofed  of  heterogeneous  fubftances,  thrown 
out  from  the  burning  mouths  of  volcanoes  in  the  form 
of  afhes  ;  fometimes  in  luch  large  quantities,  and  with 
fo  great  violence,  that  whole  provinces  have  been  co- 
vered with  it  at  a  confiderable  diftance.  In  the  year 
79  of  the  common  era,  the  cities  of  Herculaneum, 
Pompeia,  and  Stabia,  although  at  the  diftance  of  many 
miles  from  Vefuvius,  were,  neverthelefs,  buried  under 
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fal  ditiretl,    the  matters  of  thefe  dreadful  eruptions ;  as  Bergman  Puz^iu'sna 
relates  in  his  T reatife  of  the  V ulcanic  Produds.     This  il 
volcanic  earth  is  of  a  grey,  brown,  or  blackilh  colour;         ''^  j 
of  a  loofe,  granular,  qr  dufty  and  rough,  porous  or 
fpongy  texture,  refembling  a  clay  hardened  by  fire, 
and  then  redticed  to  a  grofs  powder.    It  contains  va- 
rious heterogeneous  fubllances  mixed  with  it.    Its  fpe- 
cific  gravity  is  from  2  5  00  to  2800  ;  and  it  is,  in 
fome  degree,  magnetic:  it  fcarcely  effervefces  with 
acids,  though  partially  foluble  in  them.    It  eafily  melts 
per  fe;  but  its  moft  diftinguiftiing  property  15,  that  it 
hardens  veiy  fuddenly  when  mixed  with  |  of  its  weight 
of  lime  and  water;  and  forms  a  cement,  which  is  more 
durable  in  water  than  any  other. 

According  to  Bergman's  Analyfis,  1 00  parts  of  k 
contain  from  55  to  60  of  fihceous  earth,  20  of  argil- 
laceous, five  or  fix  of  calcareous,  and  from  15  to  20 
of  iron.  Its  effefts,  however,  in  cement  may  perhaps 
depend  only  on  the  iron  which  has  been  re'duced  into 
a  particular  fubftance  by  means  of  fubterraneous  fires  ; 
evident  figns  of  which  are  obfervable  in  the  places 
where  it  is  obtained.  If  the  flate  in  Henneberg,  or 
Kennekulle  in  the  province  of  Weftergottland,  ftiould 
happen  to  get  fire,  the  uppermoft  ftratum,  which  now 
confifts  of  a  mixture  of  iron  and  diffcient  kinds  of 
rocks,  called  ^ra/'fr^  in  the  account  given  of  them,  they 
might  perhaps  be  changed  partly  into  flag  and  partly 
into  terra  pu-z%ohna. 

It  is  evidently  a  martial  argillaceous  marl,  that  has 
fuffered  a  moderate  heat.  Its  hardening  power  arifes 
from  the  dry  ftate  of  the  half-baked  argillaceous  par- 
ticles, which  makes  them  imbibe  water  very  rapidly, 
and  thus  accelerates  the  deficcation  of  the  calcareous 
part ;  and  alfo  from  the  quantity  and  femiphlogiilicated 
ftate  of  the  iron  contained  in  it.  It  is  found  not  only 
in  Italy  but  in  France,  in  the  provinces  of  Auvergne 
and  Limoges  ;  and  alfo  in  England  and  elfewhere. 
PUZZUOLI.  See  Puteoli. 
PYANEPSIA,  in  antiquity,  an  Athenian  feftival 
celebrated  on  the  feventh  day  of  the  month  Pyanepfton  ; 
which,  according  to  the  generality  of  critics,  was  the 
fame  with  our  September. 

Plutarch  refers  the  inttltution  of  this  feaft  to  Thc- 
feus,  who,  after  the  funeral  of  his  father,  on  this  day 
paid  his  vows  to  Apollo,  becaufe  the  youths  who  re- 
turned with  him  fafe  from  Crete  then  made  their  entry 
into  the  city.  On  this  occafion,  thefe  young  men  put- 
ting all  that  was  left  of  their  provifions  into  one  kettle, 
feafted  together  on  it,  and  made  great  rejoicing. 
Hence  was  derived  the  cuftom  of  boiling  pulfe  on  this 
feftival.  The  Athenians  likewife  carried  about  an  olive 
branch,  bound  about  with  wool,  and  crowned  with  all 
forts  of  firft -fruits,  to  fignify  that  fcarcity  and  barren- 
nefs  were  ceafed,  finging  in  procefiion  a  fong.  And 
when  the  foleranity  was  over,  it  was  ufual  to  ereft  the 
olive-branch  before  their  doors,  as  a  prefervative  againft 
fcarcity  and  want. 

PYCNOSTYLE,  in  the  ancient  architefture,  is  a 
building  where  the  columns  ftand  very  clofe  to  each 
other;  only  one  diameter  and  a  half  of  the  column  be- 
ing allowed  for  the  intercolumniations. 

According  to  Mr  Evelyn,  the  pycnoftyle  chiefly  be- 
longed to  the  compofite  order,  and  was  ufed  in  the  moft 
magnificent  buildings  ;  as  at  prefent  in  the  periftyle  at 
St  Peter's  at  RomC;  whisk  confifts  of  near  300  co- 
lumns J 
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Fj«gs?^s  1umns;  and  in  fiich  as  yet  remain  of  the  ancients,  among 
the  ruins  of  Palmyra. 
_  PYG  ARGUS,  in  ornithology,  a  fpecles  of  Fa L CO. 
PYGMALION,  in  fabulou^hittory,  a  king  of  Cy- 
prus, who,  being  difgufted  at  the  diflblute  Hves  of  the 
women  of  his  ifland,  refolved  to  hvc  in  perpetual  celi- 
bacy ;  but  making  a  ftatue  of  ivory,  he  fell  fo  paf- 
fionately  in  love  with  it,  that  the  high  feilival  of  Ve- 
nus being  come,  he  fell  down  before  the  altar  of  that 
goddefs,  and  befought  her  to  give  him  a  wife  like  the 
ftatue  he  loved.  At  his  return  home,  he  embraced,  as 
>ufual,  his  ivoiy  form,  when  he  perceived  that  it  becsme 
feahble  by  degrees,  and  was  at  laft  a  living  maid,  who 
found  herfelf  in  Jier  lover's  anns  the  moment  {he  faw 
the  light.  Venus  blefled  their  union  ;  and,  at  the  end 
of  nine  months,  (he  was  delivered  of  a. boy,  who  was 
uamed  Paphos. 

PYGMY,  a  perfon  not  exceeding  a  cubit  in  height. 
This  appellation  was  given  by  the  ancients  to  a  fabu- 
lous nation  inhabiting  Thrace;  who  brought  forth  young 
at  five  years  of  age,  and  wei-e  old  at  eight :  thefe  were 
famous  for  the. bloody  war  . they  waged  with  the  cranes. 
As  to  this,  llory,  and  for  the  natural  hiilory  of  the  true 
pygmy,  fee  Si  mi  a. 

PYKAR,  a  broker  in  India,  inferior  to  thofe  called 
cla/lak,  who  tranfadts  the  bufinefs  at  firft  hand  with 
vthe  manufafturer,  and  fometimes  carries  goods  about 
for  fiile. 

PYKE,  a  watchman  in  India,  employed  as  a  guard 
at  night.    Likevvifc  a  footman  or  runner  on  bufniefs, 
,  They  are  generally  armed  with  a  fpear. 

P5f LADES,  a  fon  of  Strophius,  king  of  Phocis, 
by  one  of  the  filters  of  Agamemnon.  He  was  educa- 
ted together  with  ^  hi*  coulin  Oreftes,  with  whom  he 
.formed  the  moft  inviolable  friendfhip,  and  whom  he 
affilled  to  revenge  the  murder  of  Agamemnon,  by  af- 
faflinatlng  Clytemntftra  and  iEgyfthus.  He  alfo  ac- 
vCompanied  him  in  Taurica  Cherfonefus  ;  and  for  his  fer- 
vices  Oreftes  rewarded  him,  by  giving  him  his  fifter 
Eleftra  in  marriage.  Pylades  had  by  her  two  fons, 
Medon  and  Strophius.  The  friendlhip  of  Oreftes  and 
Pylades  became  proverbial. 

PYLORUS,  in  anatomy,  the  under  orifice  of  the 
ftomach.    See  Anatomv,  n"  91. 

PYLUS  (anc.  geog.),  a  town  of  Elis  ;  its  ruins  to 
,be  feen  on  the  road  from  Olympia  to  Ehs,  (Paufanias); 
.Ctuated  between  the  mouths  of  the  Peneus  aud  Sellees, 
near  Mount  . Scollis,  (Strabo.)  Built  by  Pylas  of  Me- 
gara,  and  deftroyed  by  Hercules,  (Paufanias..)  -An- 
other Pylus  in  Triphylia,  (Strabo)  ;  by  which  the  AI- 
pheus  runs,  (Paufanias)  ;  on  the  confines  of  Arcadia, 
and  not  in  Arcadia  itfelf,  (id.)— A  third  in  Meffenia, 
(Strabo,  Ptolemy) ;  lituated  at  the  foot  of  Mount  ^ga- 
Icus  on  the  fea-coaft,  over-againft  the  iiland  Sphagea 
..•r  Sphaaeria :  built  by  Pylas,  and  fettled  by  a  colony 
of  Leleges  from  Megara ;  but  thence  expelled  by  Ne- 
leus  and  the  Pelafgi,  and  therefore  called  Nelea,  (Ho- 
jBier.)  A  fandy  territory.  The  royal  refidence  of  Ne- 
leus,  and  of  Neftor  his  fon  :  the  more  ancient  and  more 
excellent  Pylus ;  whence  the  proverb  Pyius  ante  Pyhm^ 
^Ariftophancs,  Plutarch),  ufed  when  we  want  to  re- 
prefs  the  arrogance  and  pride  of  any  one  :  faid  to  be 
afterwards  called  Coryphajium.  It  made  a  figure  in  the 
Peloponnefian  war ;  for  being  rebuilt  by  the  Athenians, 
it  proved  of  great  benefit  to  than  fpr  the  fpace  t)f  15 
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yeara,  and  of  much  annoyance  to  the  Lacedemonians;,  Pyf! 


(Thucydides).  AU  the  three  Pyll  were  fubjea' to  Ne- 
ftor, (Strabo.) 

PYRAMID,  in  geometry,  a  folid  ftandlrg  on  a  tri- 
angular, fqnare,  or  .polygonal  bafis,  and  terminating  in 
a  point  at  the  top,}  or,  according  to  Euclid,  it  is  a  fo- 
hd  figure,  confifting  of  feveral  triangles,  vvhofe  bafes  are 
all  in  the  fame  plane,  and  have  one  common  vertex. 

Pyramids  are  fometimes  afed  to  preferve  the  memory 
of  Angular  ^events,  and  fometimes  to  tranfmit  to  pofte- 
rity  the  glory  and  magnirtcence  of  princes.  But  as 
thty  are  efteemed  a  fymbol  of  immortality,  they  arc 
moft  commonly  ufed  as  funeral  monuments  and  temples 
to  the  gods.  Such  is  that  of  Ceftius  at  Rome;  the 
•pyramids  of  Dafiiur  drawn  by  Pocock;  and  thofe  othef 
celebrated  ones  of  Egypt,  as  famous  for  the  enormity 
of  thetr  fize  as  their  antiquity.  Of  thefe  the  largeft  are 
the  pyramids  of  Gee%a,  fo  called  from  a  village  of  that 
name  on  the  banks  of  the  Nile,  diftant  from  them  about 
1 1  miles.  The  three  which  moft  attract  the  attention 
of  travellers  ftand  near  one  another  on  the  weft  fide  of 
the  river,  almoft  oppofite  to  Grand  Cairo,  and  not  far 
froni  the  place  where  the  ancient  Memphis  ftood.  They 
were  vifited  by  M.  Savary,  of  whofe  defcription 
them  we  ihall  here  give  an  abftraft. 

He  took  his  journey  in  the  night-time,  in  order  to 
get  up  to  the  top  of  the  great  one  by  funrife.  Having 
got  within  fight  of  the  two  great  ones,  while  the  full 
moon  fhone  upon  them,  he  informs  us,  that  they  ap- 
peared, at  the  diftance  of  three  leagues,  like  two  points 
of  rock  crowned  by  the  clouds. 

It  is  in  the  rich  territory  which  furrounds  them  that 
fable  has  placed  the  Eiyfian  fields.  The  canals  which 
interfea  them  are  the  Styx  and  Lethe. 

"  The  afpe^Sts  of  the  pyramids  varied  according  ta 
the  circuits  he  made  in  the  plain,  and  the  pofition  of 
the  clouds  difplayed  themfelves  more  and  more  to  view. 
At  half  paft  three  in  the  morning  we  arrived  (fays  he) 
at  the  foot  of  the  greateft.  We  left  our  clothes  at  the 
gate  of  the  paflage  which  leads  to  the  infide,  and  de- 
fcended,  carrying  each  of  us  a  flambeau  in  his  hand. 
Tovvards  the  bottom  you  muft  creep  like  ferpents  to 
get  into  the  interior  paflage,  which  correfponds  with 
the  former.  We  mounted  it  on  our  knees,  fupporting 
ourfelves  with  ©ur  hands  again  ft  the  fides.  Without 
this  precaution  one  runs  the  rifle  of  flipping  on  the  in- 
chned  plane,  where  the  flight  notches  are  infuflfkient  to 
ftop  the  foot,  and  one  might  fall  to  the  bottom.  To- 
wards the  middle  we  fired  a  piftol,  the  frightful  noife 
of  which,^  repeated  in  the  cavities  of  this  immenfe  edi- 
fice, continued  a  long  time,  and  awakened  thoufands  of 
bats,  which  fiying  round  us,  ftruck  againft  our  hands 
and  faces,  and  extinguifhed  feveral  of  our  wax  candles. 
They  are  much  larger  than  the  European  bats.  Ar- 
rived  above,  we  entered  a  great  hall,  the  gate  of  which 
IS  very  low.  It  is  an  oblong  fquare,  wholly  compofed 
of  granite.  Seven  enormous  ftones  extend  from  one 
wall  to  the  other,  and  form  tl>e  roof*  A  farcophagus 
made  of  a  fingle  block  of  marble  lies  at  one  end  of  it. 
It  is  empty  ;  and  the  lid  of  it '  has  been  wrenched  off. 
Some  pieces  of  earthen  vafes  lie  around  it.  Under  this 
beautiful  hall  is  a  chamber  not  fo  large,  where  you  find 
the  entrance  to  a  conduit  filled  with  rubbifti.  After 
examining  thefe  caves,  where <iaylight  never  penetrated, 
we  defcended  the  fame  way,  taking  care  not  to  fall  in- 
3  to 
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td  a  well,  which  is  on  the  left,  and  goes  to  the  very- 
foundations  of  the  pyramid.  Pliny  makes  mention  of 
this  well,  and  fays  it  is  26  cubits  deep.  The  intemal 
air  of  this  edifice  never  being  renewed,  is  fo  hot  and 
mephitic  that  one  is  almofl:  fuffocated.  When  we  came 
out  of  it,  we  were  dropping  with  fweat,  and  pale  as 
death.  After  refrefhing  ourfelves  with  the  external  air, 
we  loft  no  time  in  afcending  the  pyramid.  It  is  com- 
pofed  of  more  than  200  layers  of  ftone.  They  overlap 
each  other  in  proportion  to  their  elevation,  which  is 
from  two  to  four  feet.  It  is  neceffary  to  climb  up  all  thefe 
enormous  fteps  to  reach  the  top.  We  undertook  it  at 
the  north-eaft  angle,  which  is  the  leaft  damaged.  It 
took  us,  however,  half  an  hour  with  great  pains  and 
many  efforts  to  effeft  it. 

"  'i'he  fun  was  rifing,  and  we  enjoyed  a  pure  air, 
with  a  moft  delicious  coolnefs.  After  admiring  the 
profpeft  around  us,  and  engraving  our  names  on  the 
fummit  of  the  pyramid,  we  defcended  cautioufly,  for  we 
had  the  abyfs  before  us.  A  piece  of  ftone  detaching 
itfelf  under  our  feet  or  hands  might  have  fent  us  to  the 
bottom. 

"  Arrived  at  the  foot  of  the  pyramid,  we  made  the 
tour  of  it,  cootemplating  it  with  a  fort  of  horror. 
When  viewed  clofe,  it  feems  to  be  made  of  maffes  of 
rocks  ;  but  at  a  hundred  paces  diftance,  the  largenefs 
of  the  ftones  is  loft  in  the  immenfity  of  the  whole,  and 
they  appear  very  fmall. 

"  To  determine  its  dimenfions  is  ftill  a  problem.  From 
the  time  of  Herodotus  to  our  days  it  has  been  mea- 
fured  by  a  great  number  of  travellers  and  learned  men, 
and  their  different  calculations,  far  from  clearing  up 
doubts,  have  only  increafed  the  uncertainty.  The  fol- 
lowing table  will  ferve  at  leaft  to  prove  how  difficult  it 
is  to  come  at  the  truth. 


Height  of  the  great 
Pyramid, 

Ancients. 
Herodotus 
Strabo 

Diodorus  Siculus 
Pliny 

IVToderns. 
.Le  Bruyn  - 
Profpcr  Alpinus 
Thevenot 
Niebuhr 
Greaves 


Width  of  one  of 
itsjides. 


800 
625 

600  and  a  fi-aftion 


616 
625 
520 
440 
444 


French  Feet. 
800 
600 
700 
708 


704 
750 
682 
710 
648 


Number  of  layers  of  Stone  which  form  it. 

Greaves  -  207  -  -  layers. 
Maillet  -  208 
AlbertLiewenftein  260 
Pococke  -  212 
Belon  -  250 
Thevenot       -  208 

**  It  appears  that  Meffrs  Greaves  and  Niebuhr  have 
prodigioiifly  deceived  themfelves  in  meafuring  the  per- 
pendicular height  of  the  great  pyramid.  All  the  tra- 
vellers allow  that  it  has  at  leaft  200  layers  of  ftone. 
Thefe  layers  are  from  two  to  four  feet  high.  Accord- 

Vou  XV.  Part  II. 


ing  to  Pococke,  they  at-e  from  four  feet  and  a  half  to 
four  feet  high,  being  not  fo  high  at  the  top  as  at  the 
ba'fe.  Profper  Alpinus  informs  us,  that  the  elevation 
of  the  firft  layer  is  five  feet,  but  it  dimini(hes  infen- 
fibly  in  proportion  as  one  mounts.  Thevenot  men- 
tions 2c8  fteps  of  large  ftones,  the  thicknefs  of  which 
makes  the  height  of  them  about  two  feet  and  a  half 
one  with  another :  He  meafured  fome  of  them  more 
than  three  feet  high.  I  have  meafured  feveial  of  them 
which  were  more  than  three  feet  high,  and  I  found 
none  lefs  than  two  ;  the  leaft  height  of  them  we  can 
take  as  a  medium  therefore  is  two  feet  and  a  half, 
which,,  even  according  to  Mr  Greaves's  calculation, 
who  reckons  207  layers,  would  make  517  feet  6  inches 
perpendicular  height.  Meffrs  Greaves,  Maillet,  Theve- 
not, and  Pococke,  who  only  differ  in  the  number  of  the 
layers  from  207  to  212,  all  mounted  by  the  north-eaft 
angle,  as  the  leaft  injured.  I  followed  the  fame  route, 
and  counted  only  208  fteps.  But  if  we  relleft  that 
the  pyramid  has  been  open  on  the  fide  next  the  defert, 
that  the  ftones  on  that  fide  have  been  thrown  down, 
that  the  fand  which  covers  them  has  formed  a  confidei-- 
able  hill,  we  fhall  not  be  aftonifhed  that  Albert  Liew- 
enftein,  Belon,  and  Profper  Alpinus,  who  muft  have 
mounted  by  the  fouth-eaft  or  fouth-weft  angle,  which 
are  lefs  expofed  to  the  fands  of  Lybia,  ftiould  have 
found  a  greater  number  of  fteps  :  fo  that  the  calculation 
of  thefe  travellers,  agreeing  with  that  of  Diodorus  Si- 
culus and  Strabo,  appears  to  be  neareft  the  true  height 
of  the  pyramid  taken  at  its  natural  bafe  ;  whence  we 
may  conclude  with  reafon  that  it  is  at  leaft  600  feet 
high.  Indeed  this  is  authenticated  by  a  paffage  of 
Strabo.  Thefe  are  his  words  :  *  Towards  the  middle 
of  the  height  of  one  of  the  fides  is  a  ftone  that  may  be 
raifed  up.  It  ftiuts  an  oblique  paffage  which  leads  to  a 
coffin  placed  in  the  centre  of  the  pyramid.*  This  paf- 
fage, open  in  our  days,  and  which  in  the  time  of  Strabo 
was  towards  the  middle  of  one  face  of  the  pyramid^  isi 
at  prefent  only  100  feet  from  the  bafe.  So  that  the 
ruins  of  the  covering  of  the  pyramid,  and  of  the  ftones 
brought  from  within,  burled  by  the  fand,  have  formed 
a  hill  in  this  place  200  feet  high.  Pliny  confirms  this 
opinion.  The  great  fphynx  was  in  his  time  upwards 
of  62  feet  above  the  furface  of  the  ground.  Its  whole 
body  is  at  prefent  buried  under  the  fand.  Nothing 
more  appears  of  it  than  the  neck  and  head,  which  are 
27  feet  high.  If  even  the  fphynx,  though  defended  by 
the  pyramids  againft  the  northerly  winds,  which  bring 
torrents  of  fand  from  Libya,  be  covered  as  high  as  38 
feet,  what  an  immenfe  quantity  muft  have  been  heaped 
up  to  the  northward  of  an  edifice  whofe  bafe  is  upwards 
of  700  feet  long  ?  It  is  to  this  we  muft  attribute  the 
prodigious  difference  between  the  accounts  of  the  hi- 
ftorians  who  have  meafured  the  great  pyramid  at  dlftant 
periods,  and  at  oppofite  angles.  Herodotus,  who  faw 
it  in  the  age  neareft  to  its  foundation,  when  its  true 
bafe  was  ftlH  uncovered,  makes  it  800  feet  fquare.  This 
opinion  appears  very  probable.  Pliny  alfo  fays  that  it 
covered  the  fpace  of  eight  acres. 

"  Meffrs  Shaw,  Thevenot,  and  the  other  travellers  who 
pretend  that  this  pyramid  was  never  finlfhed,  becaufe  it 
is  open  and  without  coating,  are  in  an  error.  It  is  on- 
ly neceffary  to  obferve  the  remains  of  the  mortar,  with 
the  fplinters  of  white  marble  which  are  to  be  found  in 
4  ^  many 
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Fyramid.  many  parts  of  the  fteps,  to  fee  that  it  has  been  coated,  upon  the  flope  of  the  conduit,  its  winding  road,  its 

•~^">^     After  reading  attentively  the  defcription  given  of  It  by  fmallnefs,  and  its  depth,  to  be  certain  proofs.  The 

the  ancients,  every  doubt  vanifiies,  and  the  truth  is  as.  way  out  of  It  he  fuppofes  to  have  been  formed  by  a  paf- 

clear  as  day-light.    Herodotus  tells  us,  '  The  great  py-  fage  over  which  hung  a  row  of  Hones,  which  they  had 

ramid  was  covered  with  poliflied  ftones,  perfeftly  well  difcovered  the  fecret  of  fufpending,  and  which  falling 

jointed,  the  fmalleft  of  which  was  30  feet  long.    It  down  Into  the  pafTage  by  the  means  of  fome  fpring  they 

was  built  in  the  form  of  fteps,  on  each  of  which  were  fet  in  motion,  {hut  up  the  entrance  for  ever,  as  foon  as 

placed  wooden  machines  to  raife  the  ftones  from  one  to  the  workmen  were  withdrawn  from  the  pyramid, 

another.'    According  to  Dlodorus,  '  The  great  pyra-  It  feems  to  be  an  unqueftlonable  faft,  that  this  py- 

mld  is  built  of  ftones,  very  difficult  of  workmanlhip,  ramid  was  a  maufoleum  of  one  of  the  kings  of  Egypt, 

hut  of  an  eternal  duration.     It  is  preferved  to  our  days  and  it  is  very  probable  that  all  the  reft  anfwered  ftmilar 

(towards  the  middle  of  the  Auguftan  age)  without  be-  purpofes.    We  do  not,  however,  think  that  this  was 

ing  in  the  leaft  injured.    The  marble  was  brought  from  their  primary  ufe  or  the  original  delign  of  their  build- 

the  quarries  of  Arabia.'    This  hlftorian  thought  that  ers.    Mr  Biyant  is  of  opinion  that  they  were  temples 

the  whole  building  was  compofed  of  ftones,  fimllar  to  erefted  in  honour  of  the  Deity  ;  and  a  very  Ingenious 

thofe  of  the  coating,  which  were  of  very  hard  marble,  writer  in  the  Gentleman's  Magazine  for  June  1794  has 

Had  there  been  fome  pieces  torn  off^  he  would  have  done  much  to  prove  that  they  were  altars  dedicated  ta 

perceived  under  that  covering  a  calcareous  ftone  rather  the  fun,  the  firft  and  greateft  god  in  every  pagan  ka- 

foft.    Pliny  fays  that  it  '  is  formed  of  ftones  brought  lendar. 

from  the  quarries  of  Arabia.  It  Is  not  far  from  the  vil-  "  Our  Eugliih  word  pyramid  (fays  he)  is  direftly 

lage  of  Bufirls  (which  ftlU  exifts  under  the  name  of  derived  from  the  Latin  pyramis,  and  mediately  from 

^ow/?r^,  where  thofe  perfons  refide  who  are  fo  fldlful  as  the  Greek            ;  all  denoting  the  fame  mathemati- 

to  climb  up  to  the  top.'  cal  figure.    The  original  of  the  whole  feems  to  be 

"  This  palTage  ftiows  that  Pliny,  deceived  by  the  ap-  the  Egyptian  word  pyramoua^  which,  we  are  told  by 

pearance,  was  In  the  fame  error  with  Dlodorus  Siculus.  Orientsd  fcholars,  fignifies  hght,  or  a  ray  of  light.  From 

It  demonftrates  alfo  that  it  was  covered  :  for  what  dif-  this  Coptic  vocable  tlte  word        in  Greek,  fignifying 

ficulty  would  t^here  have  been  for  the  inhabitants  of  Bu-  fire,  is  probably  defcended  ;  as  the  flames  of  fire  aflume 

firis  to  fcale  a  building  raifed  by  fteps?  but  it  was  really  that  conical  or  pyramidal  form  which  the  folar  rays 

a  prodigy  for  them  to  get  up  it  when  it  formed  -a  moun-  commonly  difplay  ;  and  as  it  is  natural  for  the  mind  to 

tain,  the  four  inclined  planes  of  which  prefented  a  fur-  diftlnguifti  its  objeflis  rather  by  their  external  qualities^ 

face  covered  with  polifted  marble.    It  is  indeed  an  in-  and  thofe  obvious  and  interefting  appearances  which 

conteftable  faft,  that  the  great  pyramid  was  coated.  It  they  exhibit  to  the  fenfes,  than  by  their  conftltuent  and 

is  as  certain  too  that  it  has  been  ihut,  as  Strabo  gives  infeparable  properties. 

us  to  underftand  ;  and  that  by  removing  a  ftone  placed  "  The  ancient  Egyptians  feem  to  have  penetrated  very 

in  the  middle  of  one  of  the  fides,  one  found  a  paffage  far  into  the  myfteries  of  nature;  and  although  their, 

which  led  to  the  tomb  of  the  king.    But  I  ftiall  leave  fuperftltion  appears  at  firft  fight  to  be  extremely  grofs 

Mr  Malllet,  who  vifited  it  40  times  with "^all  imaginable  and  abfurd,  yet  it  is  very  probable  that  their  deities 

attention,  the  honour  of  relating  the  means  employed  were  only  emblematical  perfonages,  reprefenting  by 

•to  open  It.    I  have  examined  the  infide  of  it  in  two  fenfible  Images  the  grand  effefts  or  prefiding  principles 

different  journeys:  twice  I  have  mounted  it :  and  I  can-  which  they  fuppofed  to  exift  in  the  univerfe.  Thus 

not  help  admiring  the  fagacity  with  which  that  author  the  moon  was  called  Ifis^  and  the  fun  Ofirh  ;  and  to 

has  developed  the  mechanifm  of  that  aftonifhing  edifice,"  the  honour  of  this  laft  deity,  from  whofe  vifiblc  influ- 

Our  author  next  proceeds  to  give  a  particular  de-  ence  ai)d  creative  energy  all  things  feem  to  fpring  into 

fcription  of  the  methods  by  which  it  is  moft  probable  exiftence,  it  is  not  improbable  that  the  Egyptians  ereft- 

that  the  pyramids  were  clofed,  and  the  immenfe  labour  ed  thofe  ftupendous  monuments,  and  dedicated  them 

requifite  to  open  them  ;  but  as  this  defcription  affords  to  him  as  temples  or  altars.    It  was  natural  to  build 

nothing  very  interefting,  we  (hall  not  infert  it.    Only  them  in  that  fhape  which  the  rays  ef  the  fun  difplay 

we  muft  remark,  that  the  final  outlet  to  the  workmen  when  difcovered  to  the  eye,  and  which  they  obferved  to 

he  fuppofes  to  have  been  the  well  at  the  entrance  for-  be  the  fame  in  terreftrial  flame,  becaufe  this  circumftance 

merly  mentioned.    This  well  defcends  towards  the  hot-  was  combined  in  their  imaginations  with  the  attribute 

tom  of  the  pyramid  by  a  line  not  quite  perpendicular  to  which  they  adored.    If  they  were  temples  dedicated  to 

the  horizon,  but  flanting  a  little,  In  fuch  a  maimer  as  to  the  fun,  it  feems  a  natural  confequence  that  they  ftiould 

refemble  the  figure  of  the  Hebrew  letter  Lamed.  About  likewife  be  places  of  fepulture  for  kings  and  illuftrious 

60  feet  from  the  aperture  there  is  a  fquare  window  in  men,  as  the  fpace  which  they  covered  would  be  confider- 

thls  paffage,  from  whence  we  enter  a  fmall  grotto  hewn  ed  as  confecrated  ground.    This  hypothefis  is  common, 

out  of  the  mountain  ;  which  in  this  place  is  not  a  folld  and  Is  not  contradifted  by  the  prefent  reafoning.  Bwt, 

ftone,  but  a  kind  of  gravel  concreted  together.    The  confidering  them  as  altars,  and  as  moft  travellers  agree 

grotto  extends  about  1 5  feet  from  eaft  to  weft,  where  that  they  were  never  finlftied,  but  terminate  in  a  fquare 

there  is  another  groove  hollowed  hkewife,  but  almoft  horizontal  furface.  It  would  not  be  refining  too  much 

pei-pendicular.    It  is  two  feet  four  inches  wide  by  two  to  venture  an  affertlon  that,  in  great  and  folemn  afts  of 

and  an  half  in  height.    It  defcends  through  a  fpace  of  adoration,  the  Egyptians  conftrufted  fires,  the  flames 

123  feet,  after  which  we  meet  with  nething  but  fand  of  which  ftiould  tei-minatc  in  the  vertex  of  the  pyramid, 

and  ftones.    M.  Savary  is  convinced  that  the  only  ufe  and  fo  complete  that  emanation  of  their  deity  which 

of  this  pallage  was  to  ferve  as  a  retreat  for  the  labour-  they  admired  and  adored.    As  far,  therefore,  as  we  are 

ers  who  conftrufted  the  pyramid ;  and  of  this  he  looks  juftified  in  forming  any  conclufion  on  fo  dark  a  fubjeft, 

we 
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we  may  venture  to  fay,  that  the  Egyptian  pyramids 
were  temples  or  altars  dedicated  to  the  fun,  as  the  ma- 
-terial  reprefentative  of  that  invifihle  power  which  creates, 
governs,  and  pervades,  the  whole  fyftem  of  nature." 

This  reafoning  has  great  force  }  and  it  certainly  re- 
ceives additional  ftrength  from  the  imdoubted  faft,  that 
'the  firft  ftatues  for  idolatrous  worfhip  were  erefted  on 
the  tops  of  mountains,  and  of  a  pyramidal  or  conical 
form.  (See  Polytheism,  n°  13  and  21.)  It  is  like- 
wife  coiToborated  by  other  circumftartces  difcovered  by 
■the  membcre  of  the  Afiatic  Society.  In  the  fecond  vo- 
lume of  their  tranfadtions  we  have  an  account  of  feveral 
large  ftatues  of  the  gods  Seeva  andMcHEDEo,  all  of  a 
conical  or  pyramidal  figure  ;  but  it  has  been  fhown  in 
the  article  already  referred  to,  that  the  idolatry  of  Hin- 
doftan  was  probably  of  Egyptian  original. 

It  is  not  known  in  Europe  when  the  pyramids  were 
built ;  but  we  have  reafon  to  expeft  a  hiftory  of  them  foon 
from  Shanfcrit  records  examined  by  Mr  Wilford  lieute- 
nant of  engineers.  It  is  as  little  known  at  what  time,  or 
from  what  motive,  the  great  pyramid  was  opened.  Some 
think  it  was  done  by  one  of  the  khalifs  about  the  begin- 
ning of  the  eighth  centuiy,  in  expeftation  of  finding  a 
great  treafure ;  but  all  he  met  with  was  the  king's  body, 
with  fome  golden  idols  which  had  been  buried  along  with 
it. — By  others  it  is  fuppofed  to  have  been  done  by  the  ce- 
lebrated Harun  Al  Bafakid  khalif  of  Bagdad ;  but  all  are 
agreed  that  this  pyramid  was  opened  in  the  time  of  the 
Arabs.  The  fecond  pyramid  has  likewife  been  opened; 
and  an  attempt  was  made  not  long  ago  upon  the  third 
by  one  of  the  Beys  of  Cairo :  but  after  removing  a 
number  of  ftones  at  a  confiderable  expence,  he  thought 
proper  to  defift  from  the  entcrprize. — Mr  Bryant  is  of 
opinion  that  the  pyramids,  at  leaft  the  three  great  ones, 
are  not  artificial  llruftures  of  ftone  and  mortar,  but  fo- 
lid  rocks  cut  into  a  pyramidal  fhape,  and  afterwards 
cafed  with  ftone ;  and  to  this  we  find  that  Mr  Bruce 
likewife  affents.  The  reafon  given  for  this  opinion  is, 
that  the  paflages  within  it  feem  rather  to  anfv/er  to  the 
natural  cavities  and  rents  in  rocks  than  to  the  artificial 
ones  in  buildings.  The  opinion,  however,  we  think  fuf- 
•ficiently  confuted  by  Savary  and  Maillet :  and,  as  an 
acute  critic  obferves,  it  is  in  itfelf  as  improbable  as  that 
the  caverns  inhabited  by  the  Troglodytes  were  dug  by 
the  hands  6f  man.    See  Troglodytes. 

On  the  eaft  fide  of  the  fecond  pyramid  is  the  fphynx, 
an  enormous  mafs  of  one  folid  ftone,  but  fo  buried  in 
the  fand  that  only  the  top  of  the  back  is  vifible,  which 
is  1 00  feet  long.  Its  head  rifes,  as  we  have  feen,  27  feet 
above  the  fand;  and  its  face  has  been  disfigured  by  the 
Arabs,  who  hold  all  reprefentations  of  men  and  living 
animals  in  deteftation.  Other  travellers  fay  that  this 
]^hynx  is  a  huge  mifhapen  rock,  by  no  means  worthy 
of  the  attention  which  has  been  beftowed  upon  it. 

In  the  defert  of  Saccara  there  are  a  great  number  of 
pyramids,  which,  in  Mr  Bruce's  opinion,  are  -compofed 
of  clay.  They  terminate  in  what  the  inhabitants  call 
a  dagioury  or  falfe  pyramidy  about  two  miles  from  the 
Nile,  between  Suf  and  Woodan.  This  is  no  other  than 
a  hill  cut  into  the  fhape  of  a  pyramid,  or  naturally  fo 
formed,  for  a  confiderable  height ;  on  the  top  of  which 
is  a  pyramidal  building  of  brick  terminating  in  a  point, 
and  having  its  bafis  fo  exaftly  adapted  to  the  top  of  the 
hill,  that  at  a  diftance  the  difference  cannot  be  percei- 
ved ;  efpecially  as  the  face  of  the  ftone  refembles  very 


nearly  the  clay  of  which  the  pyramids  of  the  Saccara  Pyrami- 
are  compofed.  j 

PYRAMIDALES,  in  anatomy,  one  of  the  niuf-p  IOmeter, 
cles  of  the  abdomen.  See  Anatomy,  Table  of  the  ^-^  <  * 
Mufcles. 

PYRENEAN Mountains,  or  Pyrenees,  are  the 
mountains  which  divide  France  from  Spain,  and  are  the 
moft  celebrated  in  Europe,  except  the  Alps.  They 
reach  from  the  Mediterranean  Sea  as  far  as  the  ocean, 
and  are  about  212  miles  in  length.  They  have  differ- 
ent names,  according  to  the  different  places  wherein 
they  ftand.  Some  think  they  are  as  high  as  the  Alps  ; 
but  the  paffages  over  them  are  not  fo  difficult,  what- 
ever fome  travellers  may  think  who  kave  not  croffed  the 
former. 

Banksia  PYRIFORMIS,  in  botany,  is  afpecies  of 
BANK  SI  A, /which  fee.  It  was  unknown  to  LInnseus  ;  and 
Gaertner,  who  has  mentioned  it,  gives  no  fpecific  cha- 
racter of  it.  It  has  folitary  flowers,  ovate  downy  capfules, 
and  lance-lhaped  entire  fmooth  leaves.  The  capfules 
larger  than  in  any  other  known  fpecies.  See  White's 
yonrnal of  a  Voyage  to  Neiu  South  Wales,  p.  221 — 225, 

PYRITES,  a  genus  of  inflammable  fubftances  com- 
pofed of  fulphur,  which  has  diflblved  or  faturated  itfelf 
with  metals.  Thus  there  are  many  kinds  of  pyrites  ; 
as  of  gold,  arfenic,  iron,  &c.  It  is  alfo  the  principal 
ore  of  fulphur  ;  particularly  that  called  martial  pyrites, 
copperasfloney  or  marcajite.  This  is  very  common,  con- 
taining a  quantity  of  fulphur  in  proportion  to  the  iron  ; 
and,  when  thoroughly  inflamed,  burns  by  itfelf.  It  is 
either  of  a  comp^hJt  texture,  fteel-grained,  coarfe-grained, 
or  cryftallifed.  In  this  laft  form,  it  ftioots  moftly  into 
cube  and  oftohedral  figures,  though  it  is  met  with  alfo 
in  innumerable  other  forms.  * 

The  liver-coloured  marcafite  has  an  appearance  be- 
tween that  of  the  preceding  and  the  blue  copper-ore. 
The  iron  predominates  in  this  kind,  fo  that  it  is  lefs  fit 
than  the  other  for  extrafting  fulphur  from  it,  or  for  the 
fmelting  of  copper-ores.  It  is  formed  of  a  eonipaft  tex- 
ture, coarfe-grained,  and  fteel-grained.  See  Chemi- 
stry, n='6i9  and  654 ;  Mineralogy,  p.  109;  and 
Metallurgy,  p.  429. 

PYRMONT,  a  town  of  Lippe  in  Germany,  in  the 
circle  of  Weftphalia,  and  capital  of  a  country  of  the 
fame  name.  It  has  a  caftle,  kept  by  a  governor,  who  ia 
under  the  counts  of  Waldeck.  At  a  fmall  diftance 
from  hence  there  are  mineral  waters,  which  are  much 
efteemed.  The  Proteftauts  have  here  the  free  exercife 
of  their  religion.  It  is  feated  on  the  confines  of  the 
duchy  of  Brunfwick,  40  miles  fouth-weft  of  Hanover. 
E.  Long.  9.  o.  N.  Lat.  52.  o. 

PYROLA,  in  botany:  A  genus  of  tlie  monogynia 
order,  belonging  to  the  decandria  clafs  of  plants ;  and 
in  the  natural  method  ranking  under  the  i8th  order, 
Bicornes.  The  calyx  is  quinquepartite  ;  there  are  five 
petals  ;  the  capfule  is  quinquelocular,  opcuiug  il^the 
angles. 

PYROMANCY,  a  kind  of  divination  by  means  of 
fire.    See  Divinaton,  n"  6. 

PYROMETER,  an  inftrumeut  for  meufuring  the 
expanfion  of  bodies  by  heat.  See  Chemistry,  n'^  103. 
Mufchenbroeck,  who  Avas  the  original  inventor  of  this 
machine,  has  given  a  table  of  the  expanfion  of  the  dif-  ' 
ferent  metals  in  the  fame  degree  of  heat.  Having  pre- 
pared cylindric  rods  of  iron,  fteel,  copper,  brafs,  tin, 
4  R  2  and 
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Pyrometcr-and  lead,  he  expofed  them  firft  to  a  pyrometer  with 
^'  T  one  flame  in  the  middle  ;  then  with  two  flames ;  and 
fuccelTively  to  one  with  three,  four,  and  five  flames. 
But  previous  to  this  trial,  he  took  care  to  cool  them 
equally,  by  expofing  them  fome  time  upon  the  fame 
ftone,  when  it  began  to  freeze,  and  Fahrenheit's  ther- 
mometer was  at  32  degrees.  The  effefts  of  which  ex- 
periment  are  digefted  in  the  following  table,  where  the 
degrees  of  expanfion  are  marked  in  parts  equal  to  the 


Expanfion  of 

Iron. 

Steel. 

Copper. 

Brafs. 

Tin. 

Lead. 

By  one  flame 

80 

85 

89 

1 10 

153 

By  two  flames 
placed  clofe 
together. 

117 

123 

115 

220 

 . 

274 

By  two  flames 
2i  inches  di- 
ft^nt. 

109 

94 

92 

141 

219 

263 

By  three  flames 
placed  clofe 
together. 

142 

168 

193 

275 

By  four  flames 
placed  clofe 
together. 

211 

270 

270 

361 

By  five  fiamee. 

230 

310 

310 

377 

It  is  to  be  obferved  of  tin,  that  it  will  eafily  melt 
when  heated  by  two  flames  placed  together.  Lead  com- 
monly melts  with  three  flames  placed  together,  efpecially 
if  they  burn  long. 

From  thefe  experiments,  it  appears  at  firfl:  view  that 
iron  is  the  leaft  rarefied  of  any  of  thefe  metals,  whether 
it  be  heated  by  one  or  more  flames  ;  and  therefore  is  mofl: 
proper  for  making  machines  or  infliruments  which  we 
woiJd  have  free  from  any  alterations  by  heat  or  cold, 
as  the  rods  of  pendulums  for  clocks,  &c.  So  likewife 
the  meafures  of  yards  or  feet  fliould  be  made  of  iron, 
that  their  length  may  be  as  nearly  as  poflfible  the  fame 
fummer  and  winter. 

The  expanfion  of  lead  and  tin,  by  only  one  flame, 
is  nearly  the  fame ;  that  is,  almofl:  double  of  the  ex- 
panfion of  iron.  It  is  likewife  obfervable,  that  the 
flames  placed  together,  caufc  a  greater  rarefaftion  than 
when  they  have  a  fenfible  interval  between  them  ;  iron 
in  the  former  cafe,  being  expanded  1 1 7  degrees,  and 
only  IC9  in  the  latter ;  the  reafon  of  which  difference 
is  obvious. 

By  comparing  the  expanfions  of  the  fame  metal  pro- 
duced  by  one,  two,  three,  or  more  flames,  it  appears 
that  two  flames  do  not  caufe  double  the  expanfion  of 
one,  nor  three  flames  three  times  that  expanfion,  but 
always  lefs ;  and  thefe  expanfions  differ  fo  much  the 
more  from  the  ratio  of  the  number  of  flames  as  there 
are  more  flames  ading  at  the  fame  time. 

It  is  alfo  obfervable,  that  metals  are  not  expanded 
equally  at  the  time  of  their  melting,  but  f®me  more 
fome  lefs.  Thus  tin  began  to  run  when  rarefied  2 1 9 
degrees  ;  whereas  brafs  was  expanded  377  degrees,  and 
yet  was  far  from  melting. 
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Mr  Ellicot  found,  upon  a  medium,  that  the  expan-Pyr-r 
fion  of  bars  of  differeot  metals,  as  nearly  of  the  fame 
dimenfions  as  poflible,  by  the  fame  degree  of  heat,  were 
as  follow : 

Gold,  Silver,  Brafs,  Copper,  Iron,  Steel,  Lead, 
73      103      95        89       60     56  149 
The  great  difference  between  the  expanfions  of  iron  and 
brafs  has  been  applied  with  good  fuccefs  to  remedy  the 
irregularities  in  pendulums  arifing  from  heat.  See  Pen- 
dulum. 

Mr  Graham  ufed  to  meafure  the  minute  alterations, 
in  length,  of  metal  bars,  by  advancing  the  point  of  a 
micrometer-fcrew,  till  it  fenfibly  fliopped  againlt  the 
end  of  the  bar  to  be  meafured.  This  fcrew,  being 
fmall  and  very  lightly  hung,  was  capable  of  agree- 
ment within  the  three  or  four-thoufandth  part  of  an 
inch.  On  this  general  principle  Mr  Smeaton  contrived 
his  pyrometer,  in  which  the  meafures  are  determined  by 
the  contaft  of  a  piece  of  metal  with  the  point  of  a  mi- 
crometer-fcrew. 

The  following  table  fliows  how  much  a  foot  in  length 
of  each  metal  grows  longer  by  an  increafe  of  heat,  cor- 
rcfponding  to  180'^  of  Fahrenheit's  thermometer,  or  to 
the  difference  between  freezing  and  boiling  water,  ex- 
prefled  in  fuch  parts  of  v/hich  the  unit  is  equal  to  the 
1 0,000th  part  of  an  inch. 


J . 

White-glafs  barometer  tube. 

100 

2. 

Martial  regulus  of  antimony, 

130 

3- 

Blifl:ered  fl:eel, 

138 

4- 

Hard  fteel, 

147 

5- 

Iron,            -  - 

15X 

6. 

Bifmuth,           -              -  - 

167 

7- 

Copper  hammered. 

204 

8. 

Copper  eight  parts,  with  tin  one, 

218 

9- 

Call  brafs,  ... 

225 

10. 

Brafs  fixteen  parts,  with  tin  one, 

229 

11. 

Brafs-wire,           -              -  - 

232 

12. 

Speculum  metal, 

232 

13- 

Spelter  folder,  viz.  brafs  two  parts,  zinc  one, 

247 

14. 

Fine  pewter, 

274 

15- 

Grain  tin,               -              -  - 

298 

16. 

Soft  folder,  viz.  lead  two,  tin  one, 

Zinc  eight  parts,  with  tin  one,  a  little  ham- 

301 

17- 

mered,         -                 -  " 

323 

18. 

Lead,           -  - 

344 

19. 

Zinc  or  fpelter, 

353 

20. 

Zinc  hammered  half  an  inch  per  foot. 

37^ 

We  fliall  clofe  this  article  with  a  brief  defcription  of 

a  pyrometer  lately  invented  by  M.  Be  Luc,  in  confe- 
quence  of  a  hint  fuggeflied  to  him  by  Mr  Ramfden. 
The  bafis  of  this  inftrument  is  a  reftangular  piece  of 
deal-board  two  feet  and  a  half  long,  1 5  inches  broad, 
and  one  inch  and  a  half  thick  ;  and  to  this  all  the 
other  parts  are  fixed.  This  is  mounted  in  the  manner 
of  a  table,  with  four  deal  legs,  each  a  foot  long  and  an 
inch  and  a  half  fquare,  well  fitted  near  its  four  angles, 
and  kept  together  at  the  other  ends  by  four  firm  crols- 
pieces.  This  fmall  table  is  fufpended  by  a  hook  to  a 
ftand ;  the  board  being  in  a  vertical  fituation  in  the  di- 
reftion  of  its  grain,  and  bearing  its  legs  forward  in  fuch 
a  manner  as  that  the  crofs-pieces  which  join  them  may 
form  a  frame,  placed  vertically  facing  the  obferver.  This 
frame  fufl:ains  a  microfcope,  which  is  firmly  fixed  in 
another  frame  that  moves  in  the  former  by  means  of 
grooves,  but  with  a  very  confiderable  degree  of  tight- 

aefs^ 
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eter, 

)ho. 


nefs ;  the  friaion  of  which  may  be  increafed  by  the 
prelTure  of  four  fcrews.  The  inner  Aiding  frame,  which 
is  hkewife  of  deal,  keeps  the  tube  of  the  microfcope  in 
a  horizontal  pofition,  and  in  great  part  without  the 
frame,  infomuch  that  the  end  which  carries  the  lens  is 
but  little  within  the  fpace  between  the  frame  and  the 
board.  This  microfcope  is  conftruaed  in  fuch  a  man- 
ner as  that  the  objeft  obferved  may  be  an  inch  diftant 
•from  the  lens ;  and  it  has  a  wire  which  is  htuated  in 
the  focus  of  the  glaffes,  in  which  the  objeAs  appear  re- 
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Mr  Bewly  prepares  his  pyrophoriis  in  the  following  PyrepJio- 
manner.    **  I  fill  (fays  he)  half  or  three-fourths  of  the  rus- 
bowl  of  a  tobacco-pipe  with  a  mixture,  confifting  of  * 
two  parts  of  alum,  previouHy  calcined  in  a  red-heat, 
and  of  powdered  charcoal  and  fait  of  tartar  each  one 
part ;  preffing  the  matter  down  flightly,  and  filling  the 
remainder  of  the  bowl  with  fine  fand.    As  foon  as  the 
powder  becomes  hoc,  the  fand  lying  over  it  is  put  into, 
a  ftate  of  ebullition,  which  generally  continues  feveral 
minutes.  This  appearance  feems  to  proceed  partly  from 


verfed.    At  the  top  of  the  apparatus  there  is  a  piece  of    the  vltrloUc  acid  in  the  alum  leaving  its  earth,  and  ex 


deal,  an  inch  and  a  half  thick  and  two  inches  broad, 
laid  in  a  horizontal  dlrcaion  from  the  board  to  the  top 
of  the  frame.    To  this  piece  the  rods  of  the  different 
fubftances,  whofe  expanfion  by  heat  Is  to  be  meafured, 
are  fufpended  :  one  end  of  It  Aides  Into  a  focket,  which 
is  cut  in  the  thicknefs  of  the  board  ;  and  the  other  end, 
which  refts  upon  the  frame,  meets  there  with  a  fcrew, 
which  makes  the  piece  move  backward  and  fOrwai'd, 
to  bring  the  objefts  to  the  focus  of  the  microfcope. 
There  is  a  cork  very  ftrongly  driven  through  a  hole 
boared  vertically  through  this  piece  ;  and  in  another 
vertical  hole  made  through  the  cork,  the  rods  are  fix- 
ed at  the  top  ;  fo  tliat  they  hang  only,  and  their  dlla- 
tation  is  not  counterafted  by  any  prefTure.    In  order  to 
heat  the  rods,  a  cylindrical  bottle  of  thin  glafs,  about 
2 1  inches  high,  and  four  inches  In  diameter,  Is  placed 
in  the  infide  of  the  machine,  upon  a  ftand  indepen- 
dent of  the  reft  of  the  apparatus.    In  this  bottle  the 
lods  are  fufpended  at  a  little  lefs  than  an  Inch  diftance 
from  one  of  the  infides,  in  order  to  have  them  near  the 
microfcope.    Into  this  bottle  Is  poured  water  of  dif- 
ferent degrees  of  heat,  which  muft  be  ilirred  about,  by 
moving  upwards  and  downwards,  at  one  of  the  fides 
of  the  bottle,  a  httle  piece  of  wood,  fattened  horizon- 
tally at  the  end  of  a  ftick  :  In  this  water  is  hung  a 
thermometer,  the  ball  of  which  reaches  to  the  middle 
of  the  height  of  the  rods.    During  thefe  operations 
the  water  rifes  to  the  cork,  which  thus  determines  the 
length  of  the  heated  part ;  the  bottle  is  covered,  to 
prevent  the  water  from  cooling  to©  rapidlly  at  the  fur- 
face  ;  and  a  thin  cafe  of  brafs  prevents  the  vapour 
from  fixing  upon  the  piece  of  deal  to  which  the  rods 
^re  fixed, 

PYROPHORUS,  formed  of  tju?,//^,  and  T-^p^,  / 
bear,  in  chemlftry,  tlie  name  ufually  given  to  that  fub- 
ftance  called  by  fome  black  phofphorus;  a  chemical  pre- 
paration poflelTing  the  finyjular  pro|)erty  of  kindhng 
.  Ipontaneoufiy  when  expofed  to  the  air.  See  Chemis- 
try, n°  1414. 

This  fubftance  was  accidentally  difcovered  by  M. 
Jiomberg,  who  prepared  it  of  alum  and  human  fasces. 
See  Phosphorus.  It  was  apprehended,  for  a  coniider- 
able  time  after  the  difcovery,  that  human  faeces  were  ef- 
fential  to  the  operation,  till  the  youngv:ft  fon  of  the 
great  Lemerl  found  that  honey,  fugar,  flour,  and  in- 
deed any  animal  or  vegetable  matter,  might  be  fubili- 
tuted  inftead  of  the  human  faeces ;  and  fince  that  time, 
M.  De  Sauvigny  has  fhown  that  moft  vitriolic  falts  may 
be  fubftltuted  for  the  alum  ;  having  added  to  the  ahimi- 
nous  pyrophorus  of  Homberg  two  other  clafTes  of 
fubftances  of  this  kind,  viz.  the  metallic,  or  thofe  made 
with  the  three  vitriols  of  iron,  copper,  and  zinc  ;  and 
the  neutral,  or  thofe  compofed  of  vitriolated  tartar  and 
Glauber's  fait. 


pelling  fixed  air  from  the  alkali  ;  while  another  part  of 
it  is  pofTibly  converted  into  vitriolic  acid  air.  This 
phenomenon  is  fucceeded  by  the  appearance  of  a  blue 
fulphureous  flame,  proceediHg  from  the  combination 
of  the  fame  acid  with  what  was  formerly  called  ihcphlo  - 
g  'lfion  of  the  coal,  and  which  continues  about  ten  minutes 
or  a  quarter  of  an  hour.  After  it  ceafes,  no  other  re- 
markable appearance  prefcnts  itfelf.  The  matter  is  now 
to  be  kept  in  a  red  heat  20  minutes  or  half  an  hour  ;  or 
it  may  continue  there  two  hours  longer,  if  die  opera- 
tor pleafes,  without  any  injury  to  the  pyrophorus.  The 
pipe  being  taken  out  of  the  fire,  the  matter  is  knocked 
out  of  It  as  foon  as  it  becomes  cool,  and  generally  pretty 
foon  afterwards  takes  fire  fpontaneoufly." 

In  another  experiment,  having  added  fuccefiively 
various  and  Increaling  quantities  of  fixed  alkali  to  the 
fait  heated  as^  above,  till  the  vitriolic  acid  contained  In 
the  mixture  might  be  confidered  merely  as  an  evane- 
fcent  quantity,  a  pyrophorus  was  fllll  produced  on 
calcining  it  with  charcoal  as  before.  He  alfo  mixed 
equal  parts  of  fait  of  tartar  and  vegetable  or  animiJ 
coal,  or  fometimes  three  parts  of  the  former  with  two 
of  the  latter,  and  calcined  them  in  the  ufual  manner : 
and  this  compofition,  on  being  expofed  to  the  air,  ge- 
nerally kindled  In  half  a  minute  or  a  minute  ;  though, 
as  It  contained  no  fulphur,  it  did  not  burn  with  fo 
much  vivacity  as  the  vitriolic  pyrophori.  This,  which 
Mr  Bewly  calls  the  alkaline  pyrophorus,  differs  in  no 
circumftance  from  M.  De  Sauvigny's  neutral  pyropho- 
ri, except  in  its  not  containing  that  principle  to  which 
he  afcrlbes  their  accenfion.  However,  left  it  mJght 
be  fufpedted  that  the  fait  of  tartar  which  he  employ- 
ed might  accidentally  contain  vitriolated  tartar,  or  vi- 
triolic acid,  he  repeated  the  experiment  with  tartar 
calcined  by  himfelf,  as  well  as  with  nitre  fixed  or  al- 
kalifed  by  deflagration  with  charcoal,  and  witli  iron 
N filings  ;  and  in  all  thefe  cafes  with  the  fanie  refult. 
By  diverfifying  in  a  like  manner  M.  De  Sauvigny's  ex- 
periments on  the  metallic  pyrophori,  Mr  Bewly  found 
tlaat  none  of  the  three  vitriols,  heated  with  charcoal 
alone,  in  his  ufual  method,  could  produce  a  pyropho- 
rus. And  thus  he  found  that  the  audition  of  an  alka>- 
line  fait  to  the  compofition,  which  was  a  part  of  M.  De 
Sauvigny's  procefs,  was  efl'ential  to  its  fuccefs. 

Treating  in  the  ufual  manner  equal  parts  of  calcined 
green  vitriol  and  charcoal,  the  powder,  which  contain- 
ed no  fulphur  nor  hepar  fulphuris,  did  not  acquire  any 
of  the  properties  of  a  pyrophorus.  The  vitriolic  acid 
feemed  to  have  been  entirely  difTipated,  having  no 
ba'e  to  detain  it,  when  diflodged  from  the  metallic 
earth.  The  charcoal  and  calx  of  iron  left  in  this  pro- 
cefs w<'re  calcined  again,  together  with  fome  fait  of 
tartar  :  and  a  pyrophorus  was  produced,  which  exhi- 
bited indications  of  its  contjiiiiing  a  fcarce  perceptible 
6  portiua 
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^yropho.  portion  of  hepar  fulphuris.    Thirty  grains  of  crocus 
I    ,       _  martis  aftringens  were  calcined  with  1 5  grains  of  char- 
coal, and  the  fame  quantity  of  fait  of  tartar  ;  and  the 
mixture  burnt  fpontaneoufly,  though  it  contained  no 
hcpar  fulphuris  or  vitriolic  acid.     Having  by  thefe 
experiments  evinced  that  metallic  pyrophori  may  be 
prepared  without  vitriolic  acid,  Mr  Bewly  proceeded 
to  form  an  aluminous  pyrophorus  of  the  fame  kind. 
For  this  purpofe  he  procured  the  earth  of  alum  by  a 
V  long  and  violent  calcination  ;  and  examining  a  part  of 
it,  he  found,  by  the  ufual  tells,  that  it  neither  con- 
tained any  fulphuv,  hepar  fulphuris,  Jior  alum  unde- 
compounded.    This  he  confide  red  as  perfedly  pure, 
though  he  afterwards  found  that  it  contained  a  fmall 
quantity  ef  vitriolated  tartar;  and  yet  it  repeatedly 
furnilhed  a  pyrophorus,  as  adiive  as  when  alum  itfelf 
is  employed.    From  thefe  and  fimilar  experiments,  he 
refers,  that  the  feveral  kinds  of  pyrophori  arc  not  kind- 
led by  moifture,  attiafted  by  the  vitriolic  acid,  as  M. 
De  Sauvigny  has  maintained :  and  his  conclufion  is  far- 
ther confirmed  by  fome  experiments  of  Dr  Prieftley  ; 
from  which  it  appears,  that  they  are  kindled  in  dry,  ni- 
trous, and  wihat  he  calls  dephlogifticated  air. 

M.  Prouil,  cited  by  Mr  Bewly,  defcribes  a  variety 
of  new  pyrophori,  which  neither  contain  vitriolic  acid, 
nor  feem  likely  to  owe  their  accenfion  to  the  attrac- 
tion of  humidity  from  the  air.  Thefe  principally  con- 
fiit  of  a  coaly  matter  fimply  divided  by  metallic  or  other 
earths  ;  fuch  are  the  fediment  left  on  the  filter  in  pre- 
paring Goulard's  extrad,  various  combinations  of  tar- 
tar or  its  acid,  or  the  acetous  acid,  with  metals,  calca- 
reous earth,  &c. 

Mr  Bewly,  having  evinced  the  infufficiency  of  M. 
De  Sauvigny's  theory^  and  difcovered  that  the  pyro- 
phori arc  not  kindled  by  moifture,  attra£led  (merely) 
by  the  vitriohc  acid,  direded  his  attention  to  the  ni- 
trous acid,  which  Dr  Prieftley  has  fhown  to  be  a  confti- 
tuent  part  of  atmofplierical  air,  as  the  probable  agent  in* 
the  produdlion  of  this  phenomenon.  ,'I'he  ftrong  affi- 
nity which  this  acid  has  with  phlogifton,  and  the  heat, 
and  even  flame,  which  it  is  known  to  produce  with 
certain  inflammable  matters,  manifefted  that  it  was 
equal  to  the  effedl  ;  and  having  excluded  the  vitriolic 
acid  from  having  any  eflential  concern  in  this  opera-, 
tion,  he  fuggefts,  either  that  the  pyrophorus  is  kind- 
led by  moHlure  attrafted  by  fome  of  the  other  ingre- 
-dients  which  compofc  it ;  or  that  it  has  the  power  of 
decompounding  atmolpherical  air,  by  fuddenly  attraft- 
ing  its  nitrous  acid,  and  thereby  generating  a  heat 
fufficient  to  kindle  the  phlogiilic  matter  contained  in 
it.  This  idea  appeared  plaufible,  when  he  farther  con- 
■fidered  that  Dr  Prieftley  produced  the  pureft  refpi- 
rahlc  air  with  this  fame  acid  combined  with  other  prin- 
ciples ;  and  that  this  as  well  as  common  air  is  diminlfti- 
ed,  and  probably  in  part  decompounded,  in  a  variety  of 
phlogiftic  proceifes.  This  ingenious  writer  concludes, 
upon  the  whole,  from  the  experiments  he  hath  made, 
that  the  pyrophorus  feems  to  owe  its  Angular  property 
to  its  being  a  combination  of  earth  or  alkali  with  phlo- 
gifton ;  the  vitriohc  acid,  when  prefent,  only  occafion- 
ally  increafing  or  diniinifhlng  the  effeft,  according 
to  circumftances.  In  the  procefs  of  calcination,  the 
earth  or  alkaline  principle  is  not  merely  mixed,  but 
aftually,  though  loofely,  combined  with  the  phlo- 
_giftic  principle  of  the  cod  ;  fo  that  the  pyrophorus, 
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confiderlng  it  in  its  moft  fimple  ftate,  is  only  a  pcrfeft-  P 
ly  dry  phlogifticated  alkah  or  earth.  On  thefe  data, 
the  phenomena  fnay  be  explained  in  the  two  following  " 
■methods  ;  with  refpe£l  particularly  to  tlie  influence  ef 
moifture  and  heat  upon  the  pyrophorus.  Suppofing  ei- 
ther the  alkaline  or  earthy  principle  to  have  a  greater 
affinity  to  water  than  to  the  phlogifton  with  w  hich  ei- 
ther of  them  is  united,  they  may,  on  being  expofed  to 
&  moift  atmofphere,  attraft  the  humidity,  and  thereby 
fet  the  phlogiftic  principle  at  liberty  ;  which  may,  in 
its  turn,  attradl,  and  be  ignited  by,  the  fuppofed  aerial 

acid;  its  ftrong  affinity  to  which  is  well  known:  or,  if 

this  hypothefis  be  rejefted,  the  inflammable  matter  may 
be  kindled,  merely  in  confequence  of  the  heat  produced 
by  the  combination  of  the  alkali,  &c.  with  moifture. 

Mr  Keir  gives  the  following  defcrlption  of  a  procefs 
for  preparing  a  new  pyrophorus  which  he  has  lately  dif- 
covered :  «  I  filled  about  five-fixths  of  the  contents  of 
a  copper  cyhndrical  box,  which  had  a  lid  fitted  to  it, 
and  which  was  three  inches  in  diameter  and  two  inches 
in  depth,  with  faw-duft,  which  I  prefled  down  ;  and  I 
laid  upon  the  faw-duft  as  much  weU-waflied  plumbum 
corneum  as  entirely  filled  the  box,  which  I  then  covered 
with  its  lid.  I  placed  the  box  on  the  coals  of  a  cham- 
ber-fire,  fo  that  its  bottom  only  fliould  be  in  contact  with 
the  fuel,  and  I  kept  it  on  the  fire  till  no  more  vapour 
feemed  to  ifi'ue  at  the  joining  of  the  hd.  I  then  re- 
moved It  from  the  fire  ;  and  while  it  was  hot,  I  clofed 
up  the  joining  of  the  lid  with  fealing-wax,  by  which 
means  the  external  air  was  excluded.  After  it  had  ftood 
in  the  cold  about  ten  hours,  I  opened  the  box  ;  and  the 
corneous  lead,  which  was  very  white  before  the  opera- 
tion, was  now  rendered  black  by  the  vapour  which  had 
arifen  from  the  faw-duft,  and  which  was  obliged  to  pafs 
through  the  lead  before  it  could  efcape.  'I'his  black 
metallic  mafs  was  no  fooner  expofed  to  the  air,  than  ig- 
nited fparks  appeared,  which  fpread  more  and  more, 
while  the  lead  was  feen  to  revive  in  the  form  of  minute 
globules,  and  the  part  which  did  not  revive  was  chano-ed 
into  a  yellow  powder,  or  calx  of  lead.  It  is  to  be  'ob- 
ferved,  that  before  I  opened  the  box,  I  placed  it  at  the 
fide  of  the  fire,  in  order  to  melt  the  feahng.wax,  to  en- 
able mc  to  feparate  the  lid.  It  is  poffible  that  this  fmall 
degree  of  heat  may  be  neceflary,  or  conducive,  to  the 
accenfion.  I  ought  alfo  to  acquaint  you,  that  the  pre- 
paration of  this  pyrophorus  requires  nicer  attention 
than  that  of  any  which  I  am  acquainted  with.  For  a 
fmall  excels  of  heat  will  revive  the  lead,  which  will  fpoil 
the  experiment,  Alfo,  If  any  .air  be  admitted  through 
the  joints  of  the  vefTcls  employed,  the  kindling  property 
will  be  prevented  by  tlie  abforption  of  the  air  ;  which 
in  this  cafe  is  generally  too  gradual  to  produce  inflam- 
mation. The  metallic  fubftance  in  this  ftate  of  impreg- 
nation \vith  Inflammable  matter,  although  not  a  pyro- 
phorus, is  an  exceeding  quick  tinder.  For  vvhen  touch- 
ed, however  flightly,  by  an  ignited  body,  it  will  in- 
ftantly  kindle,  and  the  fire  will  fpiead  over  the  whole 
piece,  reviving  the  lead  wherever  it  goes,  and  exhi- 
biting^a  very  beautiful  example  of  metallic  reduftion, 
not  unlliic  the  famihar  experiment  of  reviving  the  lead 
of  a  wafer  containing  minium  at  the  flame  of  a  candle  ; 
but  with  this  difference,  that  the  .fire  in  the  wafer  re- 
quires to  be  kept  up  by  flame  ;  whereas  in  this  metallic 
tinder  it  fpreads  and  creeps  fpontaneoufly  ajong  without 
flame  over  the  mafs. 

PYROTECHNY; 


[   687  ] 


P    Y    R    O  T 


THE  art  of  fire,  or  a  fcience  which  teaches  the  ma- 
nagement and  appHcation  of  fire  in  feveral  ope- 
rations. See  Fire,  Furnace,  Chemistry,  Distil- 
lation, Metallurgy,  &c. 

But  the  term  is  more  particularly  ufed  to  denote 
the  doftrine  of  artificial  fire-works  and  fire-arms, 
teaching  the  ftrufture  and  ufe,  i.  Of  thofe  ufed  in  war, 
the  attacking  of  fortifications,  &c.  for  which  fee  the 
■articles  Fusee,  Gun,  Gunnery,  Gunpowder,  Mine, 
&c.  ;  and,  2.  Of  thofe  made  for  amufement's  fake, 
as  rockets,  ftars,  ferpents,  &c.  the  preparation  and 
conflruitlon  of  which  fall  to  be  explained  in  the  pre- 
fent  article. 

Sect.  1.    Of  Ingredients  and  Compofitions. 
I.  Saltpetre. 

Saltpetre  being  the  principal  ingredient  in  fire- 
works, and  a  volatile  body,  by  reafon  of  its  aqueous  and 
aerial  p^rts,  is  eafily  rarefied  by  fire ;  but  not  fo  foon 
when  foul  and  grofs  as  when  purified  from  its  crude 
and  earthy  parts,  which  greatly  retard  its  velocity  : 
therefore,  when  any  quantity  of  fire-works  are  to  be 
made,  it  fhould  be  examined  ;  for  If  it  is  not  well  clean- 
fed,  and  of  a  good  fort,  your  works  ■i^  iU  not  have  their 
proper  efteft  ;  neither  will  it  agree  with  the  Handing 
proportions  of  compofitions.  Therefore, 

T 0  refine  it,  put  into  a  copper,  or  any  other  veffel,. 
100  lb.  of  rough  nitre  with  14  gallons  of  clean  water  ; 
let  it  boil  gently  half  an  hour,  and  as  it  boils  take  off 
the  fcum  ;  then  ftir  it,  and  before  it  fettles  put  it  into 
your  filtering  bags,  which  muft  be  hung  on  a  rack, 
with  glazed  earthen  pans  under  them,  in  which  muft 
be  fl;icks  laid  acrofs  for  the  cryftals  to  adhere  to  :  it 
muft  ftand  in  the  pans  two  or  three  days  to  ftloot ;  then 
take  out  the  cryftals,  and  let  them  dry.  The  water  that 
remains  in  the  pans  boil  again  an  hour,  and  ftrain  it 
into  the  pans  as  before,  and  the  faltpetre  will  be  quite 
clear  and  tranfparent  ;  if  not,  it  wants  more  refining  ; 
to  do  which  proceed  as  ufual,  till  it  is  well  cleanfed  of 
all  its  earthy  parts, 

N.  B.  Thofe  who  do  not  choofe  to  procure  their 
faltpetre  by  the  above  method,  may  buy  it  ready  done, 
whicli  for  fire-works  in  general  will  do. 

T 0  puherife  Saltpetre.  Take  a  copper  kettle,  whefe 
bottom  muft  be  fpherical,  and  put  into  it  141b.  of  re- 
fined faltpetre,  with  2  quarts  or  5  pints  of  clean  wa- 
ter :  then  put  the  kettle  on  a  flow  fire  ;  and  when  the 
faltpetre  is  diffolved,  if  any  impurities  arife,  flcim  them 
off,  and  keep  conftantly  ftirring  with  two  large  fpatu- 
las,  till  all  the  water  exhales  ;  and  when  done  enough, 
it  will  appear  like  white  fand,  and  as  fine  as  flour ;  but 
if  it  fiiould  boil  too  faft,  take  the  kettle  off  the  fire, 
and  fet  it  on  fome  wet  fand,  which  will  prevent  the 
nitre  from  fticking  to  the  kettle.  When  you  have  pul- 
verifed  a  quantity  of  faltpetre,  be  careful  to  keep  it  in 
a  dry  place. 

T 0  extras  Saltpetre  from  damaged  Gunpowder, — 
Have  fome  filtering  bags,  hung,  on  a  rack,  with  glazed 
earthen  pans  under  them,  in  the  fame  manner  as  thofe 
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for  refining  faltpetre ;  then  take  any  quantity  of  da-Ingredi< 
mased  powder,  and  put  it  into  a  copper,  with  as  much 
clean  water  as  will  cover  it :  when  it  begins  to  boil, 
take  off  the  fcum  ;  and  after  it  has  boiled  a  few  minutes,  — — y- 
ftir  it  up  :  then  take  it  out  of  the  copper  with  a  fmall 
hand-kettle  f®r  that  purpofc,  and  put  fome  into  each 
bag,  beginning  at  one  end  of  the  rack,  fo  that  by  the 
time  you  have  got  to  the  laft  bag,  the  firft  will  be  ready 
for  more.  Continue  thus  till  all  the  bags  are  full :  then 
take  the  liquor  out  of  the  pans ;  which  boil  and  filter," 
as  before,  two  or  three  times,  till  the  water  run  quite 
clear,  which  you  muft  let  ftand  in  the  pan  fome  time, 
and  the  faltpetre  will  appear  at  top.  To  get  the  falt- 
petre entirely  out  of  the  powder,  take  the  water  from 
that  already  extradted,  to  which  add  fome  frelh  and  the 
dregs  of  the  powder  that  remain  in  the  bags,  and  put 
them  in  a  veffel,  to  ftand  as  long  as  you  pleafe :  and 
when  you  want  to  extraft  the  nitrcj  you  muft  proceed 
with  this  mixture  as  with  the  powder  at  firft,  by  which 
means  you  will  draw  out  all  the  faltpetre;  but  this  pro- 
cefs  muft  be  boiled  longer  than  the  firft. 

2.  Sulphur,  or  Brimfone. 
Sulphur  is  one  of  the  principal  ingredients  in  gun- 
powder, and  almoft  in  all  compofitions  of  fire-works  ; 
and  therefore  great  eare  muft  be  taken  of  its  being 
good,  and  brought  to  the  higheft  perfeftion.  To 
know  when  fulphur  is  good,  you  are  to  obferve  that  it 
is  of  a  high  yellow  ;  and  if,  when  held  in  one's  hand, 
it  crackles  and  bounces,  it  is  a  fign  that  it  is  frefti  and 
good  :  but  as  the  method  of  reducing  brimftone  to  a 
powder  is  very  troublefome,  it  is  better  to  buy  the 
flour  ready  made,  which  is  done  in  large  quantities,' 
and  in  great  perfection ;  though  when  a  grand  collec- 
tion of  fire-works-  are  to  be  made,  the  ftrongeft  and  beft 
fulphur  is ;  the  lump  brimftone  ground  in  the  manner  di- 
reded,  in  art.  8. 

3.  Charcoal. 

Charcoal  is  a  prefervative  by  which  the  faltpetre 
and  the  brimftone  are  made  into  gunpowder,  by  pre- 
venting the  fulphur  from  fuffbcating  the  ftrong  and 
windy  exhalation  of  the  nitre.  Charcoal  for  fire-works 
muft  always  be  foft  and  well  burnt,  which  may  be 
bought  ready  done. 

4.  Gunpowder. 
See  Gunpowder  in  the  order  of  the  alphabet.    To ' 
grind  or  meal  it,  is  directed  in  art.  8. 

5 .  Camphor. 

This  naay  be  had  in  the  (hops ;  and  is  of  twp  kinds, 
differing  iji  regard  to  the  degree  of  their  purity,  and 
diftinguiflied  by  the  name  of  rough  and  refned.  Re- 
fined camphor  muft  be  chofen  of  a  perfedlly  clean  white- 
colour,  very  bright  and  pellucid,  of  the  fame  fmell  and 
taftc  with  the  rough,  but  more  acrid  and  pungent.  It 
is  fo  volatile,  that  merchants  ufually  inclofe  it  in  hntfeedj* 
that  the  vifcofity  of  that  grain  may  keep  its  particles, 
together. 

^.Benjamin, 

This  is  a  refin  found  of  different  forts ;  and  diftin- 
guiftied  by  their  colours,  viz.  yellow,  grey,  and  brown; 
but  the  beft  is  that  which  is  eafy  to  break,  and  full  of 
r  white 
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'"^ind^"*'  white  fpots.    It  Is  one  of  the  ingredients  in  odoriferous 
C<  mpoC.  ^^*e-works,  when  reduced  to  a  fine  flour);  which  may  be 
tioDs.     done  by  putting  into  a  deep  and  narrow  earthen  pot 
v  —  3      4  oz-  of  benjamin  grofsly  pounded  ;  cover  the  pot 
with  paper,  which  tie  very  clofe  round  the  edge  ;  then 
fet  the  pot  on  a  flow  fire,  and  once  in  an  hour  take  off 
the  paper,  and  you  will  find  fome  flour  flicking  to  it, 
which  return  again  in  the  pot  ;  this  you  muft  continue 
till  the  flour  appears  white  and  fine.    There  is  alfo  an 
oil  of  benjamin,  which  is  fometimes  drawn  from  the 
dregs  of  the  flour ;  it  afibrds  a  veiy  good  fcent,  and 
may  be  ufed  in  wet  compofitions. 

J.  Spur-fire, 

This  fire  is  the  moft  beautiful  and  curious  of  any 
yet  known ;  and  was  invented  by  the  Chinefe,  but  now 
is  in  greater  perfeftion  in  England  than  in  China.  As 
it  requires  great  trouble  to  make  it  to  perfeftion,  it 
will  be  necelTaiy  that  beginners  fliould  have  full  inftmc- 
tions  ;  therefore  care  ftiould  be  taken  that  all  the  in- 
gredients are  of  the  beft,  that  the  lamp-black  is  not 
damp  and  clodded,  that  the  fidtpetre  and  brimflone  are 
thoroughly  refined.  This  compofition  is  generally 
rammed  in  i  or  2  oz.  cafes  about  5  or  6  inches  long, 
but  not  drove  very  hard  ;  and  the  cafes  muft  have  their 
concave  ftroke  fl:ruck  very  fmooth,  and  the  choak  or 
vent  not  quite  fo  large  as  the  ufual  proportion  :  this 
charge,  when  driven  and  kept  a  few  months,  will  be 
much  better  than  when  rammed ;  and  will  not  fpoil,  if 
kept  dry,  in  many  years. 

As  the  beauty  of  this  compofition  cannot  be  fecn  at 
fo  great  a  diftance  as  brilliant  fire,  it  has  a  better  ef- 
fecl  in  a  room  than  in  the  open  air,  and  may  be  fired 
in  a  chamber  without  any  danger  :  it  is  of  fo  innocent  a 
nature,  that,  though  with  an  improper  phrafe,  it 
maybe  called  a  cold  fire ;  and  fo  extraordinary  is  the 
fire  produced  from  this  compofition,  that,  if  well  made, 
tlie  fparks  will  not  burn  a  handkerchief  when  held  in 
the  midft  of  them  ;  you  may  hold  them  in  your  hand 
■while  burning,  with  as  much  fafety  as  a  candle  ;  and 
if  you  put  your  hand  within  a  foot  of  the  mouth'  of 
the  cafe,  you  will  feel  the  fparks  like  drops  of  rain. — 
When  any  of  thefe  fpur-fires  are  fired  fingly,  they  are 
called  artificial  Jloiver-pols  ;  but  fome  of  them  placed 
round  a  tranfparent  pyramid  of  paper,  and  fired  in  a 
large  room,  make  a  very  pretty  appearance. 

The  compofition  coniifts  of  faltpetre  4  lb.  8  oz. 
fulphur  2  lb.  and  lamp-black  i  lb.  8  oz.  ;  or,  falt- 

■    petre  i  lb.  fulphur  \  lb.  and  lamp-black  4  quarts  

This  compofition  is  very  difiicult  to  mix.  -  The  faltpetre 
and  brimftone  mufl:  be  firfl:  lifted  together^  and  then 
put  into  a  marble  mortar,  and  the  lamp-black  with 
them,  which  you  work  down  by  degrees  with  a  wooden 
peftle,  till  all  the  ingredients  appear  of  one  colour, 
which  will  be  fomething  greyifli,  but  very  near  black  : 
then  drive  a  little  into  a  cafe  for  trial,  and  fire  it  in  a 
dark  place ;  and  if  the  fparks,  which  are  called  Jlars^ 
or  pinhs,  come  out  in  clutters,  and  afterwards  fpread 
well  without  any  other  fparks,  it  is  a  fign  of  its  being 
good,  otherwife  not ;  for  if  any  drofly  fparks  appear, 
and  the  ftars  not  full,  it  is  then  not  mixed  enough ;  but 
if  the  pinks  are  very  fmall,  and  foon  break,  it  is  a  fign 
that  you  have  rubbed  it  too  much. 

This  mixture,  when  rubbed  too  much,  will  be  too 
fierce,  and  hardly  fhow  any  flars  ;  and,  on  the  con- 
trary, when  not  mixed  enough,  will  be  too  weak,  and 
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throw  out  an  obfcure  fmoke,  and  lumps  of  drofs,  wlth-I"grc 
out  any  fliars.^    The  reafon  of  this  charge  being  called 
thcfpur-firei  is  becaufe  the  fparks  it  yields  have  "a  great 
refemblance  to  the  rowel  of  a  fpur,  from  whence  it  takes 
its  name. 

8.  To  meal  Gunpowder^  Brim/lone,  and  Charcoal. 

There  have  been  many  methods  ufed  to  grind  thefe 
ingredients  to  a  powder  for  fire-works,  fuch  as  large 
mortars  and  peftles  made  of  ebony  and  other  hard 
wood,  and  horizontal  mills  with  brafs  barrels  :  but 
none  have  proved  fo  effeftual  and  fpeedy  as  the  laft;  in- 
vention, that  of  the  mealing-table,  reprefented  in  fig.  i. 
made  of  elm,  with  a  rim  round  its  edge  4  or  ^  inches 
high ;  and  at  the  narrow  end  A,  is  a  Aider  that  runs 
in  a  groove,  and  forms  part  of  the  rim  :  fo  that  when 
you  have  taken  out  of  the  table  as  much  powder  as  you 
can  with  the  copper  fliovel  (fig.  2.)  fweep  aU  clean  out 
at  the  Aider  A.  When  you  are  going  to  meal  a  quan- 
tity of  powder,  obferve  not  to  put  too  much  in  the 
table  at  once  ;  but  when  you  have  put  in  a  good  pro- 
portion, take  the  muUer  (fig.  3.)  and  rub  it  till  all  the 
grains  are  broke :  then  fearce  it  in  a  lawn  fieve  that 
has  a  receiver  and  top  to  it  ;  and  that  which  does  not 
pafs  through  the  fieve,  return  again  to  the  table,  and 
grind  it  till  you  have  brought  it  all  fine  enough  to  go 
through  the  fieve.  Brimftone  and  charcoal  are  ground 
in  the  fame  manner,  only  the  muller  muft  be  made  of 
ebony  ;  for  thefe  ingredients  being  harder  than  pow- 
der, would  ftick  in  the  grain  of  elm,  and  be  diflicult 
to  grind.  As  brimftone  is  apt  to  ftick  and  clod  to  the 
table,  it  will  be  beft  to  keep  one  for  that  purpofe,  by 
which  means  you  will  always  have  your  brimftone  clean 
and  well  ground. 

2d  8.  To  maie  Wheels  and  other  Works  incomhujlible. 

It  being  neceflary,  when  your  works  are  new,  to 
paint  them  of  fome  dark  colour  ;  therefore,  if,  inftead 
of  which,  you  make  ufe  of  the  following  compofition, 
it  will  give  them  a  good  colour,  and  in  a  great  mea- 
fure  prevent  their  taking  fire  fo  foon  as  if  painted. 
Take  brick-duft,  coal-afhes,  and  iron-fihngs,  of  each 
an  equal  quantity,  and  mix  them  with  a  double  fize, 
made  hot.  With  this  wafli  over  your  works,  and  when 
dry  wafli  them  over  again  ;  this  will  preferve  the  wood 
greatly  againft  fire.  Let  the  brick-duft  and  afties  be 
beat  to  a  fine  powder. 

9.  To  prepare  Cajl-iron  for  Gerhes,  white  Fountains,  and 
Chinefe  Fire. 

Caft  iron  being  of  fo  hard  a  nature  as  not  to  be 
cut  by  a  file,  we  are  obliged  to  reduce  it  into  grains, 
though  fomswhat  difficult  to  perform  ;  but  if  we  con- 
fider  what  beautiful  fparks  this  fort  of  iron  yields,  no 
pains  fliould  be  fpared  to  granulate  fuch  an  effential 
material :  to  do  which,  get  at  an  iron-foundery  fome 
thin  pieces  of  iron,  fuch  as  generally  run  over  the 
mould  at  the  time  of  cafting :  then  have  a  fquarc 
block  made  of  caft  iron,  and  an  iron  fquare  hammer 
about  four  lb.  weight ;  then,  having  covered  the  floor 
with  cloth  or  fomething  to  catch  the  beatings,  lay 
the  thin  pieces  of  iron  on  the  block,  and  beat  them 
with  the  hammer  till  reduced  into  fmall  grains  ;  which 
afterwards  fearce  with  a  veiy  fine  fieve,  to  feparate  the 
fine  duft,  which  is  fometimes  ufed  in  fmall  cafes  of 
brilliant  fire,  inftead  of  fteel  duft  ;  and  when  you  have 
got  out  all  the  duft,  fift  what  remains  with  a  fieve  a 
little  larger,  and  fo  oh  with' fieves  of  different  fizes, 

til! 
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Jients  till  the  iron  paiTes  througli  about  the  bignefs  of  fmall 
^  bird-fliot  :  your  iron  thus  beat  and  fifted,  put  each 
fort  into  wooden  boxes  or  oiled  paper,  to  keep  it  from 
rufting.  When  you  ufe  it,  obferve  the  difference  of 
its  fize,  in  proportion  to  the  cafes  for  which  the  charge 
is  intended ;  for  the  coarfe  fort  is  only  defigned  for 
very  large  gerbes  of  6  or  8  lb. 

lO.  Charges  for  !'jly~rockets.  Sec. 

Rockets  of four  ounces^  Mealed  powder  i  lb.  4  oz. 
faltpetre  4  oz.  and  charcoal  2  oz. 

Rockets  of  eight  ounces.  I.  Mealed  powder  i  lb. 
.faltpetre  4  oz.  brimllone  3  oz.  and  charcoal  oz. 
11.  Meal-powder  i\  lb.  and  charcoal  4|-  oz. 

Rochts  of  one  pound.  Meal-powder  2  lb.  faltpetre 
8  oz.  brimftone  4  02,  charcoal  2  oz.  and  fteel-filings 
1 4  oz. 

Sky-rockets  in  general.    I.  Saltpetre  4  lb.  brimftone 

1  lb.  and  charcoal  lb.  II.  Saltpetre  4  lb.  brim- 
iione  li  lb.  charcoal  i  lb.  12  oz.  and  meal-powder 

2  oz. 

Large  fhy-rockets.  Saltpetre  4  lb.  meal-powder  I  lb. 
and  brimllone  i  lb. 

Rockets  of  a  middling  Jize.  I.  Saltpetre  8  lb.  fiil- 
phur  3  lb.  meal-powder  3  lb.  II.  Saltpetre  3  lb. 
fulphur  2  lb.  meal-powder  i  lb.  charcoal  i  lb. 

1 1 .  For  Rocket  Stars, 

White  Stars.  MeaUpowder  4  oz.  faltpetre  12  oz. 
fulphur  vivum  6  oz.  oil  of  fpike  2  oz.  and  camphor 
5  oz. 

Blue Jlars.  Meal-powder  8  oz.  faltpetre  4,  fulphur 
2,  fpirit  of  wine  2,  and  oil  of  fpike  2. 

Coloured  or  variegated  Jlars,  Meal-powder  8  drams, 
vochpetre  4  oz.  fulphur  vivum  2,  and  camphor<|2. 

Brilliant  Jiars.  Saltpetre  34-  oz.  fulphur  1 and 
meal-powder  |,  worked  up  with  fpirits  of  wine  only. 

Common  flars.  Saltpetre  i  lb.  brimftone  4  oz.  an- 
timony 4|,  ifmglafs  4-,  camplior  4>  and  fpirit  of 
winp  ^, 

Tailed  flars.  Meal-powder  3  oz.  brimftone  2,  falt- 
petre I,  and  charcoal  (coarfely  ground)  \. 

Drove  flars.  1.  Saltpetre  3  lb.  fulphiu:  I  lb.  brafs 
duft  12  oz.  antimony  3.  II.  Saltpetre  i  lb.  antimony 
4  oz.  and  fulphur  8. 

Fixed  pointed  Jars.  Saltpetre  8|-  oz.  fulphur  2,  an- 
timony I  oz.  10  dr. 

Star's  of  a  fine  colour.    Sulphur  I  oz.  meal-powder 

1 ,  faltpetre  i ,  camphor  4  dr.  oil  of  turpentine  4  dr. 

12.  Rains, 

Gold  rain  for  fky -rockets.  1.  Saltpetre  i  lb.  meal- 
powder  4  oz.  fulphur  4,  brafs-duft  i,  faw-duft  2^, 
and  glafs-duft  6  dr.  II.  Meal-powder  12  oz.  falt- 
petre 2,  charcoal  4.    III.  Saltpetre  8  oz.  brimftone 

2,  glafs-duft  I,  antimony  \y  brafs-duft  ^,  and  faw-duft 
12  dr. 

Silver  ram.  I.  Saltpetre  4  oz.  fulphur,  meal-pow- 
iier,  and  antimony,  of  each  2  oz.  fal  prunella  ^  oz. 

II.  Saltpetre  4-  lb.  brimftone  2  oz.  and  charcoal  4. 

III.  Saltpetre  i  lb.  brimftone  \  lb.  antimony  6  oz. 

IV.  Saltpetre  4  oz.  brimftone  i,  powder  2,  and  fteel- 
duft  \  oz. 

13.  Water  Rockets, 
I.  Meal-powder  6  lb.  faltpetre  4,  brimftone  3,  char- 
coal 5.    II.  Saltpetre  i  lb.  brimftone  44-  oz.  charcoal 
■fi.    III.  Saltpetre  i  lb.  brimftone  4  oz.  charcoal  12. 
,        4V.  Saltpetre  4  lb.  brimftone  \^  lb.  charcoal  I  lb.  12 
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oz.    V,  Brimftone  2  lb.  faltpetre  4  lb.  and  meal-tngredients 
powder  4.    VI.  Saltpetre  i  lb.  meal-powder  4  oz.  QQ^^p^fi. 
brimftone  84,  charcoal  2.    VII.  Meal-powder  l  lb.     t;,jns,  ' 
faltpetre  3,  brimftone  I  ;  fea-coal  i  oz.  charcoal  84-,  1 _ 

faw-duft  \y  fteel-duft  4",  and  coarfe  charcoal  ^  ©z. 
VIII.  Meal-powder  \\  lb.  faltpetre  3,  fulphur  l4, 
charcoal  12  oz.  faw-duft  2. 

Sinking  charge  for  uuater-rockets.    Meal-powder  8  oz . 
charcoal  \  oz. 

14.  Of  Wheels, 

Wheel-cafes  from  t'wo  ounces  to  four  pounds.  I.  Meal- 
powder  2  lb.  faltpetre  4  oz.  iron-filings  7.  11.  Meal- 
powder  2  lb.  faltpetre  12  oz.  fulphur  4,  fteel-duft  3. 
III.  Meal-powder  4  lb.  faltpetre  I  lb.  brimftone  8  oz. 
charcoal  44.  IV.  Meal-powder  8  oz.  faltpetre  4,  faw- 
duft  14,  fea-coal  |.  V.  Meal-powder  i  lb.  4  oz. 
brimftone  4  oz.  10  dr.  faltpetre  8  oz.  glafs-duii  24. 
VI.  Meal-powder  12  oz.  charcoal  I,  faw-duft  4.  VII. 
Saltpetre  i  lb.  9  oz.  brimftone  4  oz.  charcoal  44. 
VIII.  Meal-powder  2  lb.  faltpetre  i,  brimftone  4>  and 
fea-coal  2  oz.  IX.  Saltpetre  2  lb.  brimftone  i,  meal- 
powder  4,  and  glafs-duft  4  oz.  X.  Meal-powder  i  lb* 
faltpetre  2  oz.  and  fteel-duft  34--  XL  Meal-powder  2 
lb.  and  fteel-duft  2  \  oz.  with  24  of  the  fine  duft  of 
beat  iron.  XII.  Saltpetre  2  lb.  13  oz.  brimftone  8 
oz.  and  charcoal. 

Sloiu  fire  for  wheels.  I.  Saltpetre  4  oz.  brimftone  2, 
and  meal-powder  \\.  II.  Saltpetre  4  oz.  brimftone  I, 
and  antimony  i  oz  .  6  dr.  III.  Saltpetre  440Z.  brim- 
ftone I  oz.  and  mealed  powder  i4-. 

Dead  fire  for  ivheels.  I.  Saltpetre      oz.  brimftone  ^, 
lapis-calaminaris  -4,  and  antimony  2  dr. 

15.  Standing  or  fixed  Cafes, 

I.  Meal-powder  4  lb.  faltpetre  2,  brimftone  and 
charcoal  i.  II.  Meal-powder  2  lb.  faltpetre  I,  and 
fteel-duft  8  oz.  III.  Meal-powder  i  lb.  4  oz.  and 
charcoal  4  oz.  IV.  Meal-powder  x  lb.  and  fteel-duft 
4  oz.  V.  Meal-powder  24  lb.  brimftone  4  oz.  and 
fea-coal  6.  VI.  Meal-powder  3  lb.  charcoal  ^  oz.  and 
faw-duft  1 4-. 

16.  Sun  Cafes, 
I.  Meal-powder  84  lb.  faltpetre  i  lb.  2  oz.  fteel- 
duft  2  lb.  10  oz.  brimllone  4.    II.  Meal-powder  3  lb. 
faltpetre  6  oz.  and  fteel-duft  74- 

I'].  A  brilliant  Fire. 
Meal-powder  ii  lb.  faltpetre  i,  brimftone  4  oz.  fleel- 
duft  1 4-  lb. 

l8-  Gerbes, 

Meal-powder  6  lb.  and  beat-iron  2  lb.  i4'  oz. 
19.  Chinefe  Fire. 

Saltpetre  12  oz.  meal-powder  2  lb.  brimftone  i  lb» 
2  oz.  and  beat  iron  1 2  oz. 

20.  Tourbillons, 

Charge  for  foQr-ounce  Tourbillons.  Meal-powder  2  lb.  . 
4  oz.  and  charcoal  44  oz. 

Bight^unce  Tourbillons,     Meal-powder  2  lb.  and 
charcoal  4I  oz. 

Large  Tourbillons,    Meal-powder  2  lb.  faltpetre  I, 
brimllone  8  oz.  and  beat  iron  8. 

N.  B.  Tourbillons  may  be  made  very  large,  and 
of  different  coloured  fires :  only  you  are  to  obferve, 
that  the  larger  they  are,  the  weaker  muft  be  the 
charge  ;  and,  on  the  contraty,  the  fmaller,  the  ftronger 
their  charge. 

4  S  2C.  Water 
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21.  Water  Balloons. 

I.  Saltpetre  4  lb.  brlmftone  2,  meal-powder  2,  an- 
timony 4  oz.  faw-duft  4,  and  glafs-duft  II.  Salt- 
petre 9  lb.  briraftone  3  lb.  meal-powder  6  lb.  rofin 
12  oz.  and  antimony  8  oz. 

22.  Water  Squibs, 

I.  Meal-powder  i  lb  and  charcoal  i  lb.  II.  Meal- 
powder  I  lb.  and  charcoal  9  oz. 

23.  Mine  Ports  or  Serpents. 

I.  Meal-powder  i  lb.  and  charcoal  i  oz.  II.  Mcal- 
powder  9  oz.  charcoal  i  oz. 

24.  Port'fires. 

For  firing  rockets,  &c.  I.  Saltpetre  12  oz.  brlm- 
ftone 4  oz.  and  meal-powder  2  oz.  II.  Saltpetre  8  oz. 
brimftone  4  oz.  and  meal-powder  2  oz.  III.  Salt- 
petre I  lb  2  oz.  meal-powder  i4-  lb.  and  brimftone 
10  oz.  This  compofition  muft  be  moi'^'ened  with  one 
gill  of  linfeed  oil.  IV.  Meal-powder  6  oz.  faltpetre 
2  lb.  2  oz.  and  brimftone  10  oz.  V.  Saltpetre  i  lb. 
4  oz.  meal-powder  4  oz.  brimftone  5  oz.  faw-duft  8  oz. 
VI.  Saltpetre  8  oz.  brimftone  2  oz.  and  meal-powder 
2  oz. 

For  illuminations.  Saltpetre  i  lb.  brimftone  8  oz. 
and  meal-powder  6  oz. 

2     Cones  or  fptral  Wheels. 
Saltpetre  i4-  lb.  brimftone  6  oz.  meal-powder  14  oz. 
and  glafs-duft  J  4  oz. 

26.  Crowns  or  Globes. 
Saltpetre  6  oz.  brimftone  2  lb.  antimony  4  oz.  and 
camphor  2  oz-. 

27.  yllr  Balloon  Fuzes. 
I.  Saltpetre  i  lb.  10  oz.  brimftone  8  oz.  and  meal- 
powder  1  lb.  6  oz.    II.  Saltpetre       lb.  brimftone 
8  oz.  and  meal-powder  i  lb.  8  ozi 

28.  Serpents  for  Pots  des  Brlns. 
Meal-powder  i  lb.  8  oz.  faltpetre  1 2  oz.  and  char- 
coal 2  oz. 

29.  Fire  Pumps. 
I.  Saltpetre  5  lb.  brimftone  i  lb.  meal-powder  i  ^  lb. 
and  glafs-duft  i  lb.    II.  Saltpetre  5  lb.  8  oz.  brim- 
ftone 2  lb.  meal-powder  i  lb.  8  oz.  and  glafs-duft  1  lb. 
8  oz. 

30.  /I Jlonv  white  Flame. 

I.  Saltpetre  2  lb.  brimftone  3  lb.  antimony  i  lb.  II. 
Saltpetre  34-  lb.  fulphur  l\  lb.  meal-powder  i  lb.  anti- 
mony \  lb.  glafs-^duft  4  oz.  brafs-duft  i  oz. 

N.  B.  Thefe  compofitions,  driven  i^inch  in  a  i  oz. 
cafe,  will  burn  one  minute,  which  is  much  longer  time 
than  an  equal  quantity  of  any  compofition  yet  known 
will  laft. 

31'.  Amber  Lights. 
Meal-powder  9  oz.  amber  3  oz.    ThiV  charge  may 
be  drove  in  fmall  cafes,  for  illuminations. 

32.  Lights  of  another  Kind. 
Saltpetre  3  lb.  brimftone  i  lb.  meal-powder  i  lb.  an- 
timony iot  oz.    All  thefe  muft  be  mixed  with  the  oil 
of  fpike. 

33.  Al  red  Fire. 
.  Meal-powder  3  lb.  charcoal  12  oz.  and  faw-duft  8  oz. 
34.      common  Fire. 
Saltpetre  3  lb.  charcoal  10  oz.  and  brimftone  2  oZi 

35.  To  make  an  artificial  Earthquake. 
Mix  the  following  ingredients  to  a  pafte  with  water, 
and  then  bury  it  In  the  ground,  and  in  a  few  hours  the 
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earth  will  break  and  open  in  feveral  places, 
pofition  :  fulphur  4  lb.  and  fteel-duft  4  lb. 

36.  Compofitions  for  Stars  of  different  Colours, 

I.  Meal-p&wder  40Z.  faltpetre  2  oz.  brimftone  2  oz. 
fteel-duft  i4  oz.  and  camphor,  white  amber,  antimony, 
and  mercury-fublimate,  of  each  \  ot.  II.  Roche- 
petre  10  oz.  brimftone,  charcoal,  antimony,  meal- 
powder,  and  camphor,  of  each  \  oz.  moiftened  with 
oil  of  turpentine.  Thefe  compofitions  are  made  into 
ftars,  by  being  worked  to  a  pafte  with  aqua  vitae,  ia 
which  has  been  diffolved  feme  gum-tragacanth  ;  and 
after  you  have  rolled  them  in  powder,  make  a  hole 
through  the  middle  of  each,  and  firing  them  on  quick- 
match,  leaving  about  2  inches  between  each.  III.  Salt- 
petre 8  oz.  brimllone  2  oz.  yellow  amber  i  oz.  anti- 
mony I  oz.  and  powder  3  oz.  IV.  Brirafione  ^\  oz. 
faltpetre  6  oz.  olibanum  or  frankincenfe  in  drops  4 
oz,  ;  maftick,  and  mercury-fublimate,  of  each  4  oz. 
meal-powder  5  oz^  white  amber,  yellow  amber,  and 
camphor,  of  each  i  oz.  antimony  and  orpiment  \  os. 
each.  V.  Saltpetre  i  lb.  brimftone  4  lb.  and  meal- 
powder  8  oz.  moiftened  with  petrolio-oil.  VI.  Pow- 
der \  lb.  brimftone  and  faltpetre,  of  each  4  oz.  VII^, 
Saltpetre  4  oz.  brimftone  2  oz.  and  meal-powder  i  oz* 

Stars  that  carry  tails  of  [parks.  I.  Brimftone  6  oz.. 
antimony  crude  2  oz.  faltpetre  4  oz.  and  rofin  4  oz. 
ri.  Saltpetre,  rofin,  and  charcoal,  of  each  2  oz.  brim- 
ftone I  oz.  and  pitch  i  oz. 

Thefe  compofitions  are  fometimes  melted  in  an  ear- 
then pan,  and  mixed  with  chopped  cotton-match,  before 
they  are  rolled  Into  ftars  ;  but  will  do  as  well  If  wetted, 
and  worked  up  In  the  ufual  manner. 

Stars  that  yield  fome  fparks.    I.  Camphor  2  oz.  falfc-- 
petre  i  oz.  meal-powder  i  oz.    II,  Saltpetre  i  ozo . 
ditto  melted  4  oz.  and  camphor  2  oz.     When  yoa 
would  make  ftars  of  either  of  thefe  compofitions,  you  • 
muft  wet  them  with  gum-water,,  or  fpirit  of  wine,  in 
which  has  been  diflblved  fome  gum-arabic,  or  gum- 
tragacanth,  that  the  whole  may  have  the  confiftencc  of 
a  pretty  thick  liquid  ;  having  thus  done,  take  i  oz.  of- 
lint,  and  ftir  It  about  in  the  compofition  till  it  becomes  ^ 
dry  enough  to  roll  into  ftars. 

Stars  of  a  yelloivlfh  colour.    Take  4  oz.  of  gun>  - 
tragacanth  or  gum-arabic,  pounded  and  fifted  through  ■ 
a  fine  fieve,  camphor  diflblved  in  brandy  2  oz-  falti- 
petre  i  lb.  fulphur  4  lb.  coarfe  powder  of  glafs  4  oz. 
white  amber  \\  oz.  orpiment  2  oz.    Being  well  In- 
corporated, make  them  Inta  ftars  after  the  common  > 
method. 

Stars  of  another  kind.  Take  I  lb.  of  camphor,  and 
melt  it  in  a  pint  of  fpirit  of  wine  over  a  flow  fire  ;  then 
add  to  it  I  lb.  of  gum-arabic  that  has  been  diflblved ; 
with  this  liquor  mix  I  lb.  of  faltpetre,  6  oz.  of 
fulphur,  and  5  oz.  of  meal-powder;  and  after  you- 
have  ftirred  them  well  together,  roll  them  Into  ftars 
proportionable  to  the  rockets  for  which  you  intend 
them.- 

37.  Colours  produced  by  the  different  Compofitions. 
As  variety  of  fires  adds  greatly  to  a  coUeftion  of 
works,  It  is  neceflary  that  ever)'  artlft  fhould.  know  the 
different  effieft  of  each  ingredient.  For  which  reafon, 
we  fliall  here  explain  the  colours  they  produce  of 
themfelves ;  and  likewife  how  to  make  them  retain  the 
fame  when  mixed  with  other  bodies:  as  for  example, 
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tents  fulpKur  gives  a  bliie,  camphor  a  white  or  pale  colour, 
faltpetre  a  clear  white-yellow,  amber  a  colour  inclining 
to  yellow,  fal-ammoniac  a  green,  antimony  a  reddifh,  ro- 
fin  a  copper  colour,  and  Greek-pitch  a  kind  of  bronze, 
or  between  red  and  yellow.  All  thefe  ingredients  are 
fuch  as  fhow  themfelves  in  a  flame,  viz. 

White  jlame.  Saltpetre,  fulphur,  meal-powder,  and 
camphor  ;  the  faltpetre  mull  be  the  chief  part. 

Blue  Jlame.  Meal-powder,  faltpetre,  and  fulphur 
rivum  ;  fulphur  mult  be  the  chief :  Or  meal-powder, 
faltpetre,  brimftone,  fpirit  of  wine,  and  oil  of  fpike  }  but 
let  the  powder  be  the  principal  part. 

Flame  inclinmg  to  red.  Saltpetre,  fulphur,  antimony, 
and  Greek-pitch  ;  faltpetre  the  chief. 

By  the  above  method  may  be  made  various  colours 
of  fire,  as  the  praAitioner  pleafes  ;  for,  by  making  a 
Few  trials,  he  may  caufe  any  ingredient  to  be  predo- 
minant in  colour. 

38.  Ingredients  that  Jhoiu  in  Sparks  when  rammed  In 
choak;d  Cafes. 
The  fet  colours  of  fire  produced  by  fparks  are  di- 
vided into  4  forts,  viz.  the  black,  white,^  grey,  and 
fed.  The  black  charges  are  compofed  of  2  ingredients, 
which  are  meal-powder  and  charcoal ;  the  white  of  3, 
viz.  faltpetre,  fiJphur,  and  charcoal ;  the  grey  of  4, 
viz.  meal-powder,  faltpetre,  brimftone,  and  charcoal; 
and  the  red  of  3,  viz.  meal-powder,  charcoal,  and  few- 
duft. 

There  are,  befides  thefe  four  regular  or  fet  charges, 
two  others,  which  are  diftinguifted  by  the  names  of 
compound  and  brilliant  charges  ;  the  compound  being 
made  of  many  ingredients,  fuch  as  meal-powder,  falt- 
petre, brimftone,  charcoal,  faw-duft,  fea-coal,  antimo- 
ny, glafs  dull,  brafs  duft,  fteel  filings,  caft  iron,  tan- 
ner's duft,  &c.  or  any  thing  that  will  yield  fparks  ;  all 
which  muft  be  managed  with  difcretion.  The  brilli- 
ant fires  are  compofed  of  meal-powder,  faftpetre,  brim- 
ftone, and  fteel  duft ;  or  with  meal-powder  and  fteel 
■filings  only. 

39.  Cotton  ^ici-match, 
Is  gefterally  made  of  fuch  cotton  as  is  put  in  can- 
dles, of  feveral  fizes,  from  i  to  6  threads  thick,  ac- 
cording to  the  pipe  it  is  defigned  for ;  which  pipe  muft 
Tae  large  enough  for  the  match,  when  made,  to  be  pufh- 
cd  in  eafily  without  breaking  it.  Having  doubled  the 
totton  into  as  many  threads  as  you  think  proper,  coil 
it  very  lightly  into  a  fiat-bottomed  copper  or  earthen 
pan-;  then  put  in  the  faltpetre  and  the  hquor,  and 
boil  them  about  20  minutes  ;  after  which  coil  it  again 
into  another  pan,  as  in  fig.  4.  and  pour  on  it  what  liquor 
^■^"■rei-Rains  ;  then  put  in  fome  meal-powder,  and  prefs  it 
down  with  your  hands  till  it  is  quite  wet ;  afterwards 
place  the  pan  before  the  wooden  frame  (fig.  5,)  which 
'  muft  be  fufpended  by  a  point  in  the  centre  of  each 
end  ;  and  place  yourfelf  before  the  pan,  tying  the  upper 
end  of  the  cotton  to  the  end  of  one  of  the  fides  of  the 
frame. 

When  every  thing  is  ready,  you  muft  have  one  to 
turn  the  frame  round,  while  you  let  the  cotton  pafs 
through  your  hands,  holding  it  v€ry  lightly,  and  at 
the  fame  time  keeping  your  hands  full  of  the  wet 
powder  ;  but  if  the  powder  fiiould  be  too  wet  to  ftick 
to  the  cotton,  put  more  in  tlie  pan,  fo  as  to  keep  a 
continual  fupply  till  the  match  is  all  wound  up  ;  you 
may  wind  it  as  clofe  on  the  frame  ae  you  pleaf<,  fo  that 
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it  do  not  ftick  together;  whea  the  frame  Is  full, 
take  it  off  the  points,  and  fift  dry  meal-powder  o"  ^^^e^  Liftrul 
both  fides  the  match,  till  it  appear  quite  dry  :  in  win-  nieiits,  &c. 
ter  the  match  will  be  a  fortnight  before  it  is  fit  for  — — w 
ufe  ;  when  it  Is  thoroughly  dry,  cut  it  along  the  out- 
fide  of  one  of  the  fides  of  the  frame,  and  tie  it  up  in 
flcins  for  ufe. 

N.  B.    The  match  muft  be  wound  tight  on  the 
frames. 

The  ingredients  for  the  match,  are,  cotton  i  lb,  12  oz. 
faltpetre  I  lb.  fpirit  of  wine  2  quarts,  water  3  quarts, 
ifinglafs  3  gills,  and  meal-powder  10  lb.    To  diflblve 
4  oz.  of  ifinglafs,  take  3  pints  of  water. 
2d  39.  Touch-paper  for  capping  of  Serpents,  Crackers,  &c. 

Diflblve,  in  fpirlts  of  wine  or  vinegar,  a  little  falt- 
petre ;  then  take  fome  purple  or  blue  paper,  and  wet 
it  with  this  liquor,  and  when  dry  it  will  be  fit  for  ufe  ; 
when  you  pafte  this  paper  on  any  of  your  works,  take 
care  that  the  pafte  does  not  touch  that  part  which  is 
to  burn.  The  method  of  ufing  this  paper  is  by  cut- 
ting it  into  flips,  long  enough  to  go  once  round  the 
mouth  of  a  ferpent,  cracker,  &c.  When  you  pafte  on 
thefe  flips,  leave  a  little  above  the  mouth  of  the  cafe 
not  pafted ;  then  prime  the  cafe  with  meal-powder,  and 
twift  the  paper  to  a  point. 

Sect.  II.    Of  Moulds,  Cafes ^  Mixture,  Injlru- 
mentSi  he. 

40.  Hocket  moulds. 
As  the  performance  of  rockets  depends  much  on 
their  moulds,  it  is  requifite  to  give  a  definition  of  them 
and  their  proportions  :  They  are  made  and  proportion- 
ed by  the  diameter  of  their  orifice,  which  are  divided 
into  z=  parts.  Fig.  6.  reprefents  a  mould  made  by 
Its  diameter  AB  :  its  height  from  C  to  D  is  6  diame- 
ters and  2  thirds ;  from  D  to  E  is  the  height  of  the 
foot,  which  is  i  diameter  and  2  thirds  ;  F  the  choak 
or  cylinder,  whofe  height  Is  i  diameter  and  i-3d  ;  It 
muft  be  made  out  of  the  fame  piece  as  the  foot,  and 
fit  tight  In  the  mould ;  G  an  iron  pin  that  goes  through 
the  cylinder  to  keep  the  foot  faft ;  H  the  nipple, 
which  is  \  a  diameter  high,  and  2-3ds  thick,  and  of 
the  fame  piece  of  metal  as  the  former  I,  whofe  height 
Is  34  diameters,  and  at  the  bottom  Is  i-3d  of  the  dia- 
meter thick,  and  from  thence  tapering  to  i-6th  of  the 
diameter.  The  beft  way  to  fix  the  piercer  in  the  cylin- 
der, is  to  make  that  part  below  the  nipple  long  enough  ' 
to  go  quite  through  the  foot,  and  rivet  at  bottom. 
Fig.  7.  is  a  former  or  roller  for  the  cafes,  whofe  length 
from  the  handle  is  y^-  diameters,  and  Its  diameter 
2-3ds  of  the  bore.  Fig.  8.  the  end  of  the  former, 
which  is  of  the  fame  thicknefs,  and  i  diameter  and 
2-3ds  long  ;  the  fmall  pail,  which  fits  into  the  hole  In 
the  end  of  the  roller  when  the  cafe  is  pinching.  Is  i-6th 
and  ^  of  the  mould's  diameter  thick.  Fig.  9.  the  fir  ft 
drift,  which  muft  be  6  diameters  from  the  handle  ;  and 
this,  as  well  as  all  other  rammers,  muft  be  a  little  thin- 
ner than  tlie  former,  to  prevent  the  facking  of  the  pa- 
per when  you  are  driving  In  the  charge.  In  the  end 
of  this  I'ammer  is  a  hole  to  fit  over  the  piercer :  the 
line  K  marked  on  this  Is  2  diameters  and  i-3d  from 
the  handle  ;  fo  that,  when  you  arc  filling  the  rocket, 
this  fine  appears  at  top  of  the  cafe :  you  muft  then  take 
the  zd  ranmier  (fig.  10.)  which  figm  tiie  handle  is  4 
4  S  a  4iaraetcrfij 
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Of  Mouris,  diameters,  and  tlie  hole  for  the  piercer  is  i  l  diameter 
Cafes,  Mix-  j^j,  -p-^^  1 1 ,  15  the  Hiort  and  fohd  drift  which  you 
nient--  &c.  "^"^  when  you  have  filled  the  cafe  as  high  as  the  top  of 
w— Y— the  piercer. 

Rammers  muft  have  a  collar  of  brafs  at  the  bottom, 
to  keep  the  wood  from  fpreading  or  fplitttng,  and  the 
fame  proportion  muft  be  given  to  all  moulds,  from  i  oz. 
to  6  lb.  We  mentioned  nothing  concerning  the  handles 
of  the  rammers  ;  however,  if  their  diameter  be  equal 
to  the  bore  of  the  mould,  and  t  diameters  long,  it  will 
be  a  very  good  proportion  :  but  the  fhorter  you  can 
life  them,  the  better  ;  for  the  longer  the  drift,  the  lefs 
will  be  the  prefTure  on  the  compofition  by  the  blow  gi- 
ven with  the  mallet. 

Gimenjlons  for  Rocket  Moulds ^  if  the  Roclets  are  rammed 
folid. 

Heiffht  of 


Weight 
of  rock- 
ets. 


lb.  oz. 


2 
I 

o 
o 
o 
o 
o  i 
6  drams 
4  drams 


Length  of  the'Interior diameter 


moulds  without 
their  feet. 


Inches. 


34»7 
38,6 

12,25 
10,125 

7.75 
6,2 

4»9 
3»9 
3»5 

2,2 


of  the  moulds. 


Inches. 


3.5 

2,9 

2,1 

1,3^3,  &c. 

1,125 

0,9 

0,7 

0,5 
0.3 


the  nipples. 


Inches. 


i»5 

1,0 

0,85 

0,6 

c>5 

0,45 

<='35 

0,25 

0,225 

0,2 


The  diameter  of  the  nipple  muft  always  be  equal  to 
that  of  the  former. 

The  thicknefs  of  the  moulds  is  omitted,  being  very 
immaterial,  provided  they  arc  fubftantial  and  ftrong. 

Our  author  advifes  thofe  who  make  rockets  for  pri- 
vate amufemcnt,  not  to  ram  them  folid ;  for  it  requires 
a  veiy  fkilfnl  hand,  and  an  expenfive  apparatus  for 
boring  them,  which  will  be  ftiown  hereafter.  Driving 
of  rockets  folid  is  the  moft  expeditious  method,  but 
not  fo  certain  as  ramming  them  over  a  piercer. 

41.     Moulds  for  Wheel-cafes  or  Serpents. 

Fig.  12.  reprefents  a  mould,  in  which  the  cafes  are 
drove  folid;  L  the  nipple  (a),  with  a  point  (b)  at  top, 
which,  when  the  cafe  is  filling,  ferves  to  ftop  the 
reck,  and  prevent  the  compofition  from  falling  out, 
which  without  this  point  it  would  do  ;  and,  in  confe- 
quence,  the  air  would  get  into  the  vacancy  in  the 
charge,  and  at  the  time  of  firing  caufe  the  cafe  to 
burft.  Thefe  fort  of  moulds  are  made  of  any  length 
or  diameter,  according  as  the  cafes  are  required  ;  but 
the  diameter  of  the  rollers  muft  be  equal  to  half  the 
bore,  and  the  rammers  made  quite  folid. 

4?.     To  roll  Rocket  and  other  Cafes. 

Sky-rocket  cafes  are  to  be  made  6r  of  their  exte- 
jior  diameter  long  j  and  all  other  cafes  that  are  to  be 


filled  in  m.oulds  muft  be  as  long  as  the  moulds,  withm  Of  Mi 
half  its  interior  diameter.  Cafes, 
Rocket  cafes,  from  the  fmalleft  to  4  or  6  lb.  are^"*^"'' 
generally  made  of  the  ftrongeft  fort  of  cartridge  pa- '^ll!' 
per,  and  rolled  dry  ;  but  the  large  fort  are  made  of 
parted  pafteboard.  As  it  is  very  difficult  to  roll  the 
ends  of  the  cafes  quite  even,  the  beft  way  will  be  to 
keep  a  pattern  of  the  paper  for  the  different  forts  of 
cafes  ;  which  pattern  fliould  be  fomewhat  longer  than 
the  cafe  it  is  defigned  for,  and  on  it  marked  the  num- 
ber of  fheets  required,  which  will  prevent  any  papef 
being  cut  to  wafte.  Having  cut  your  papers  of  a  pro- 
per fize,  and  the  laft  ftieet  for  each  cafe  with  a  flope  at 
one  end,  fo  that  when  the  cafes  are  rolled  it  may  form 
a  fpiral  line  round  the  outfide,  and  that  this  flope  may 
always  be  the  fame,  let  the  pattern  be  fo  cut  for  a 
guide.  Before  you  begin  to  roll,  fold  down  one  end  of 
the  firft  fheet,  fo  far  that  the  fold  wiU  go  2  or  3  times 
)-ound  the  former :  then,  on  the  double  edge,  lay  the 
former  with  its  handle  off"  the  table  ;  and  when  you 
have  rolled  on  the  paper  within  2  or  3  turns,  lay 
the  next  fheet  on  that  part  which  is  loofe,  and  roll  it 
all  on. 

Having  thus  done,  you  muft  have  a  fmooth  board, 
about  20  inches  long,  and  equal  in  breadth  to  the 
length  of  the  cafe.  In  the  middle  of  this  board  mnfl, 
be  a  handle  placed  lengthwife.  Under  this  board  lay 
your  cafe,  and  let  one  end  of  the  board  lie  on  the 
table  ;  then  prefs  hard  on  it,  and  pufli  it  forwards, 
which  will  roll  the  paper  very  tight:  do  this  three  or  four 
times  before  you  roll  on  any  more  paper.  This  muft 
be  repeated  every  other  fheet  of  paper,  till  the  cafe  is 
thick  enough  ;  but  if  the  rolling  board  be  drawn  back- 
wards, it  will  loofen  the  paper:  you  are  to  obferve,  whea 
you  roll  on  the  laft  flieet,  that  the  point  of  the  flope 
be  placed  at  the  fmall  end  of  the  roller.  Having  rolled 
your  cafe  to  fit  the  mould,  pufli  in  the  fmall  end  of  the 
former  F,  about  i  diameter  from  the  end  of  the  cafe,, 
and  put  in  the  end-piece  within  a  little  diftancc  of 
the  former ;  then  give  the  pinching  cord  one  turn 
round  the  cafe,  between  the  former  and  the  end-piece ; 
at  firft  pull  eafy,  and  keep  moving  the  cafe,  which 
will  make  the  neck  fmooth,  and  without  large  wrinkles. 
When  the  cafes  are  hard  to  choak,  let  each  flieet  of 
paper  (except  the  firft  and  laft,  in  that  part  where  the 
neck  is  formed)  be  a  little  moiftened  with  water  :  im- 
mediately after  you  have  ftruck  the  concave  ftroke,, 
bind  the  neck  of  the  cafe  round  with  fmall  twine,  which 
muft  not  be  tied  in  a  knot,  but  faftened  with  two  or 
three  hitches.  , 

Having  thus  pinched  and  tied  the  cafe  fo  as  not  to. 
give  way,  put  it  into  the  mould  without  its  foot,  and 
with  a  mallet  drive  the  former  hard  on  the  end-piece, 
which  will  force  the  neck  clofe  and  fmooth.  This  done,, 
cut  the  cafe  to  its  proper  length,  allowing  from  the 
neck  to  the  edge  of  the  mouth  half  a  diameter,  which 
is  equal  to  the  height  of  the  nipple  ;  then  take  out 
the  former,  and  drive  the  cafe  over  the  piercer  with 
the  long  rammer,  and  the  vent  will  be  of  a  proper  fize» 
Wheel-cafes  muft  be  drove  on  a  nipple  with  a  point  to 

clofc 


(a)  The  nipple  and  cylinders  to  bear  the  fame  proportion  as  thofe  for  rockets. 

(b)  A  round  bit  of  brafs,  equal  in  length  to  the  neck  of  the  cafe,  and  flat  at  tlie  top. 
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,clofe  the  neck,  and  nr.akc  the  vent  of  the  fize  required; 
\vhich,  in  muft  call's,  is  generally  t  of  their  interior 
'diameter.  As  it  is  very  often  difficult,  when  the  cafes 
are  rolled,  to  draw  the  roller  dut,  you  may  make  a 
hole  through  the  handle,  and  put  in  it  a  fmall  iron  pm, 
by  which  you  may  eafily  turn  the  former  round  and 
pull  it  out.  Fig.  17.  fhows  the  method  of  pinching 
cafes  ;  P  a  treddle,  which,  when  prefied  hard  with  the 
foot,  will  draw  the  cord  tight,  and  force  the  neck  as 
clofe  as  you  pleafe  ;  Q^a  fmall  wheel  or  pulley,  with  a 
groove  round  it  for  the  cord  to  run  in. 

Cafes  are  commonly  rolled  wet,  for  wheels  and  fix- 
ed pieces  ;  and  when  they  are  required  to  contain  a 
great  length  of  charge,  the  method  of  making  thole 
cafes  is  thus :  Your  paper  mail  be  cut  as  ufual,  only 
the  laft  Oieet  muft  not  be  cut  with  a  flope  :  having 
vour  paper  ready,  pafte  each  Hieet  on  one  fide  ;  then 
fold  down  the  hrft  fheet  as  before  direfted  :  b\it  be 
careful  that  the  pafte  do  not  touch  the  upper  part  of 
the  fold ;  for  if  the  roller  be  Avetted,  it  will  tear  the 
paper  in  drawing  it  out.    In  palling  the  lall  fheet,  ob- 
ferve  not  to  wet  the  hiil  turn  or  two  in  that  part  where 
it  is  to  be  pinched;  for  if  that  part  be  damp,  the  pinch- 
ing cord  will  ftick  to  it,  *nd  tear  the  paper  ;  therefore, 
when  you  choak  thofe  cafes,  roll  a  bit  of  dry  paper 
once  round  the  cafe,  before  you  put  on  the  pinching 
cord  ;  but  this  bit  of  paper  mull  be  taken  off  after  the 
cafe  is  choaked.    ThejoUing  board,  and  all  other  me- 
thods, according  to  the  former  direclions  for  the  rolhng 
and  pinching  of  cafes,  muft  be  ufed  to  thefe  as  well  as 
all  other  cafes. 

43.  To  make  Tourbillon  Cafes. 
Thofe  fort  "of  cafes  are  generally  made  about  8  dia- 
meters long  ;  but  if  very  large,  7  will  be  fufficient  : 
tourbillons  will  anfwer  very  well  from  4  oz.  to  2  lb. 
but  when  larger  there  is  no  certainty.  The  cafes  are 
bcft  i-olled  wet  with  pafte,  and  the  laft  ftieet  muft  have 
a  ftraight  edge,  fo  that  the  cafe  may  be  all  of  a  thick- 
nefs  :  when  you  have  rolled  your  cafes  after  the  man- 
ner of  wheel-cafes,  pinch  them  at  one  end  quite  clofe  ; 
tl  en  with  the  rammer  drive  the  ends  down  flat,  and 
afterwards  ram  in  about  i-3d,  of  a  diameter  of  dried 
clay.  The  diameter  of  the  fonner  for  thefe  cafes  muft 
be  the  fame  as  for  flcy-rockets. 

N.  Bj  Tourbillons  are  to  be  rammed  in  moulds 
without  a  nipple,  or  in  a  mould  without  its  foot, 
44.  Balloon  Cafes,  or  Paper  Shells. 
Firft,  you  muft  have  an  oval  former  turned  of 
fmooth  wood  ;  then  pafte  a  quantity  of  brown  or  car- 
tridge paper,  and  let  it  He  till  the  pafte  has  quite 
foaked  through  ;  this  done,  rub  the  former  with  foap 
or  greafe,  to  prevent  the  paper  from  fticking  to  it ; 
then  lay  the  paper  on  in  fmall  flips,  till  you  have  made 
it  I -3d  of  the  thicknefs  of  the  fliell  intended.  Having 
thus  done,  fet  it  to  dry  ;  and  when  diy,  cut  it  round 
the  middle,  and  the  two  halves  will  eafily  come  off" :  but 
©bferve,  when  you  cut,  to  leave  about  l  inch  not  cut, 
which  will  make  the  halves  join  much  better  than  if 
quite  feparated.  When  you  have  fome  ready  to  join, 
place  the  halves  even  together,  pafte  a  flip  of  paper 
round  the  opening  to  hold  them  together,  and  let  that 
dry  ;  then  lay  on  paper  all  over  as  before,  everywhere 
equal,  excepting  that  end  which  goes  downwards  in 
the  mortar,  which  m^ay  be  a  little  thicker  than  the 
left  J  for  that  part  which  receives  the  blow  from  the 
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powder  in  the  chamber  of  the  mortar  confequently  re*  Of  Moul-ls, 
quires  the  greateft  ftrength.  When  the  fliell  is  thorough- ^^^"/j^'j^'^^;'^- 
ly  dry,  burn  a  round  vent  at  top,  with_  fquare  iro"i.nients,  &c. 
large  enough  for  the  fuze  ;  this  method  will  do  for  bal-  v— ->^— — ' 
loons  from  4  inches  Z-jths,  to  8  inches  diameter;  but 
if  they  are  laiger,  or  required  to  be  thrown  a  great 
height,  let  tlie  hrft  fliell  be  turned  of  tlm,  inftead  of 
being  made  of  paper. 

For  a  balloon  of  4  inches  2-5ths,  let  the  former  be 

3  inches  i-Sth  di-amtter,  and  5  ^  inches  long.  For  a 
balloon  of  5  '  inches,  the  diameter  of  the  former  muft  be 

4  inches,  and  8  inches  long.  For  a  balloon  of  8  inches^ 
let  the  diameter  of  the  former  be  5  inches  and  i  5-i6ths, 
and  II  inches  7-8ths  long.  For  a  ic-ineh  balloon,  let 
the  former  be  7  inches  3-i6ths  diameter,  and  14'  inch- 
es long.  The  thicknefs  of  a  fliell  for  a  balloon  of  4 
inches  2-5ths,  muft  be  ^  inch.  For  a  balloon  of  54-. 
inches,  let  the  thicknefs  of  the  paper  be  5-8ths  of  an 
inch.  For  an  8-inch  balloon,  7-8ths  of  an  inch.  And 
for  a  1 0-inch  balloon,  let  the  fliell  be  I  inch  i-8tU 
thick. 

Shells  that  are  defigned  for  ftars  only,  may  be  made 
quite  round,  and  the  thinner  they  arc  at  the  opening, 
the  better ;  for  if  they  are  too  ftrong,  the  ftars  are 
apt  to  break  at  the  burfting  of  the  fhell :  when  youai-e 
making  the  fliell,  make  ule  of  a  pair  of  calibi-es,  or  a 
round  gage,  fo  that  you  may  not  lay  the  paper  thick- 
er in  one  place  than  another  ;  and  alfo  to  know  when . 
the  fliell  is  of  a  proper  thicknds..  Balloons  muft  al- 
ways be  made  to  go  eafy  into  the  mortars. 

Cafes  for  illumination  Port-Jires.  Thefe  muft  be  made 
very  thin  of  paper,  and  rolled  on  former's,  from  2  to 
5-8ths  of  an  inch  diameter,  and  from  2  to  6  inches 
long  :  they  are  pinched  clofe  at  one  end,  and  left  open 
at  tlie  other.  When  you  fill  them,  put  in  but  a  httle 
coijipofition  at  a  time,  and  ram  it  in  lightly,  fo  as  not 
to  break  the  cafe  :  3  or  4  rounds  of  paper,  with*- 
the  laft  round  palled,  will  be  ftrong  enough  for  thefe  ; 
cafes. 

Cafes  and  moulds  for  common  Pori-fires.  Common  port- 
fires are  intended  purpofely  to  fire  the  woi-ks,  their 
fire  being  very  flow,  and  the  heat  of  the  flame  fo  in- 
tenfe,  that,  if  applied  to  rockets,  leaders,  &c.  it  will  fire 
them  immediately.  Port-fires  may  be  made  of  any  length, 
but  are  feldom  made  more  tlian  2 1  inches  long :  the 
interior  diameter  of  port -fire  moulds  ftiould  be  io-i6ths  , 
of  an  inch,  and  the  diameter  of  the  foi-mer  4  an  inch. 
The  cafes  muft  be  rolled  wet  with  pafte,  and  one  end 
pinched,  or  folded  down.  The  moulds  fliould  be  made 
of  brafs,  and  to  take  in  two  pieces  lengthwife ;  when  the 
cafe  is  in  the  two  fides,  they  are  held  together  by  brafs 
rings,  or  hoops,  which  are  made  to  fit  over  the  out- 
fide.  The  bore  of  the  mould  muft  not  be  made  quite 
through,  fo  that  there  will  be  no  occafion  for  a  foot. 
Thofe  port-fires,  when  ufed,  are  held  in  copper  foc- 
kets,  fixed  on  the  end  of  a  long  ftick :  thefe  fockets 
are  made  like  port-crayons,  only  with  a  fcrew  inftead  . 
of  a  ring. 

45.  Of  mixing  the  Gompofttions . 
The  performance  of  the  principal  part  of  fire-works 
depends  much  on  the  compofitions  being  well  mixed  5 
therefore  great  care  muft  be  taken  in  this  part  of  the 
work,  particularly  for  the  comppfition  for  flcy-rocketSo 
When  you  have  4  or  5  pounds  of  ingredients  to  mix^ 
which  is  a.  ftdSciejat  quantity  at  a  time  (for  a  larger, 

proportioa  : 
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clf^^°vJfv'P*""P°^^'*°'"  ^''^^  "''^  '^'^^0'  fi^^        the  dlfFerent 

tiire,rnftni"'"S^^'^^^l^**  together  ;  then  work  them  about  with  your 
nieius,  &c.  hands,  till  you  think  they  are  pretty  well  incorporated: 
*— V—  after  which  put  them  into  a  lawn  fieve  with  a  receiver 
and  top  to  it ;  and  if,  after  it  is  fifted,  any  remains  that 
will  not  pafs  through  the  fieve,  grind  it  again  till  fine 
enough  ;  and  if  It  be  twice  fifted,  it  will  not  be  amIfs  ; 
but  the  compofitions  for  wheels  and  common  works  are 
not  fo  material,  nor  need  be  fo  fine.  But  in  all  fixed 
works,  from  which  the  fire  is  to  play  regular,  the  in- 
gredient muft  be  very  fine,  and  great  care  taken  in 
mixing  them  well  together  ;  and  obferve,  that  in  all 
compofitions  wherein  are  fteel  or  iron  filings,  the  hands 
muft  not  touch ;  nor  will  any  works  which  have  iron 
or  fteel  in  their  charge  keep  long  in  damp  weather,  un- 
lefs  properly  prepared,  according  to  the  following  di- 
j'fedlions. 

46.  To  preferve  Steel  or  Iron  jilingS' 
It  fometimes  may  happen,  that  fire- works  may  be 
:i'equired  to  be  kept  a  long  titne,  or  fent  abroad  ;  nei- 
ther of  which  could  be  done  with  brilliant  fipes,  if 
made  with  filings  unpfepared  ;  for  this  reafoa,  that  the 
faltpetre  being  of  a  damp  nature,  it  caufes  the  iron  to 
raft  ;  the  confequence  of  which  Is,  that  when  the 
works  are  fired,  there  will  appear  but  very  few  bril- 
liant fparks,  but  Inftead  of  them  a  number  of  red  and 
droffy  fparks ;  and  befides,  the  charge  will  be  fo 
much  weakened,  that  if  this  was  to  happen  to  wheels, 
the  fire  will  hardly  be  ftrong  enough  to  force  them 
round.  But  to  prevent  fuch  accidents,  prepare  your 
filings  thus  :  Melt  in  a  glazed  earthen  pan  fome  brim- 
■ftone  over  a  flow  fire,  and  vs^hen  melted  throw  in  fome 
■filings ;  which  keep  ftirring  about  till  they  are  cover- 
ed with  brimftone  :  this  you  muft  do  while  it  is  on 
the  fire  ;  then  take  It  off,  and  ftir  it  veiy  quick  till 
cold,  when  you  muft  roll  it  on  a  board  with  a  wooden 
roller,  till  you  have  broke .  it  as  fine  as  corn  powder  ; 
after  which  fift  from  it  as  much  of  the  brimftone  as 
you  can.  There  is  another  method  of  preparing  fi- 
lings, fo  as  to  keep  2  or  3  months  in  winter ;  this  may 
be  done  by  rubbing  them  between  the  ftrongeft  fort  of 
brown  paper,  -rt^hlch  before  has  been  moiftened  with 
llntfecd  oil. 

N.  B.  If  the  brimftone  fliould  take  fire,  you  may 
put  it  outy  by  covering  the  pan  clofe  at  top  :  it  is  not 
of  much  fignification  what  quantity  of  brimftone  you 
ufe,  fo  that  there  is  enough  to  give  each  grain  of  iron 
a  coat ;  but  as  much  as  will  cover  the  bottom  of  a 
pan  of  about  I  foot  diameter,  will  do  for  5  or  6  pound 
«f  filings,  or  caft-iron  for  gerbes. 

47.  To  drive  or  ram  Sky-rockets,  Sec. 

Rockets  drove  over  a  piercer  muft  not  have  fo 
much  compofition  put  in  them  at  a  time  as  when 
drove  fohd  ;  for  the  piercer,  taking  up  great  part  of 
the  bore  of  the  cafe,  would  caufe  the  rammer  to  rife 
too  high  ;  fo  that  the  prefliire  of  it  would  not  be  fo 
great  on  the  compofition,  nor  would  It  be  drove  every- 
where equal.  To  prevent  this,  obferve  the  follow- 
ing rule :  That  for  thofe  rockets  which  are  rammed 
;«ver  a  piercer,  let  the  ladle  (c)  hold  as  much  compofi- 


E   C   H   N   y,  Sedl 

tion  as,  when  drove,  will  r-alfe  the  drift  4-  the  iaterior  Of  ^ 
diameter  of  the  cafe,  and  for  thofe  drove  folid  to  f on- 
tain  as  much  as  will  raife  it  i  the  exterior  diameter  of'"""^'' 
the  cafe  :  ladles  are  generally  made  to  go  eafy  in  the"!!!^ 
cafe,  and  the  length  of  the  fcoop  about  i-J-  of  its  own 
diameter. 

The  change  of  rockets  muft  always  be  drove  i  dia- 
meter above  the  piercer,  and  on  It  muft  be  rammed 
l-3_d  of  a  diameter  of  clay;   through  the  middle  of 
which  bore  a  fmall  hole  to  the  compofition,  that,  when 
the  charge  is  burnt  to  the  top,  it  may  communicate  its 
fire,  through  the  hole,  to  the  ftars  in  the  head.  Great 
care  muft  be  taken  to  ftrike  with  the  mallet, .  and  with 
an  equal  force,  the  fame  number  of  ftrokes  to  each  ladle- 
full  of  charge ;  otherwife  the  rockets  will  not  rife  with 
an  uniform  motion,  nor  will  the  compofition  burn  equal 
and  regular :  for  which  reafon  they  cannot  carry  a  pro- 
per tail;  for  it  will  break  before  the  rocket  has  got  half 
way  up,  inftead  of  reaching  from  the  ground  to  the  top, 
where  the  rocket  breaks  and  difperfes  the  ftars,  rains,, 
or  whatever  is  contained  in  the  head.      When  you 
are  ramming,  keep  the  drift  conftantly  turning  or 
moving  ;  and  when  you  ufe  the  hollow  rammers,  knock 
out  of  them  the  compofition  now  and  then,   or  the 
piercer  will  fpllt  them.    To  a  rocket  of  4  oz.  give 
to  each  ladle-full  of  charge  16  ftrokes;  to  a  rocket  of 
I  lb.  28  ;  to  a  2-pounder,  36  ;  to  a  4-pounder,  42; 
and  to  a  6-pounder,  56  :   but  rockets  of  a  larger  fort 
cannot  be  drove  well  by  hand,  but  muft  be  rammed 
with  a  machine  made  In  the  fame  manner  as  thofe  for 
driving  piles. 

The  method  of  ramming  of  wheel-cafes,  or  any  othet 
fort,  in  which  the  charge  is  drove  fohd,  is  much  the  • 
fame  as  flcy-rockets ;  for  the  fame  proportion  may  be 
obferved  in  the  ladle,  and  the  fame  number  of  ftrokes 
given,  according  to  their  diameters,  all  cafes  being  di- 
ftlngulfiied  by  their  diameters.  In  this  manner,  a  cafe, 
whofe  bore  is  equal  to  a  rocket  of  4  oz.  is  called  a 
'4-0^.  cafe,  and  that  which  is  equal  to  an  8-oz  rociet 
an  8-oz.  cafe,  and  fo  on,  according  to  the  different 
rockets. 

Having  taught  the  method  of  ramming  cafes  in 
moulds,  we  fhall  here  fay  fomething  concerning  thofe 
filled  without  moulds ;  which  method,  for  ftrong  pafted 
cafes,  will  do  extremely  well,  and  fave  the'  expence  of 
making  fo  many  moulds.  The  reader  muft  here  ob- 
ferve, when  he  fills  any  fort  of  cafes,  to  place  the  mould 
on  a  perpendicular  block  of  wood,  and  no't  on  any  place 
that  is  hollow ;  for  we  have  found  by  experience,  that 
when  cafes  were  rammed  on  driving  benches,  which 
were  formerly  ufed,  the  works  frequently  mifcarrled, 
on  account  of  the  hollow  refiftance  of  the  benches, 
which  oft  jarred  and  looiened  the  charge  in  the  cafes; 
but  this  accident  never  happens  when  the  driving  blocks 
are  ufed  (d). 

When  cafes  are  to  be  filled  without  moulds,  pro- 
ceed thus.  Have  fome  nipples  made  of  brafs  or  iron, 
of  feveral  forts  and  fizes,  in  prop>ortion  to  the  cafes, 
and  to  fcrew  or  fix  in  the  top  of  the  driving  block  ; 
when  you  have  fixed  in  a  nipple,  make,  at  "about 

inch 


(c)  A  copper  fcoop  with  a  wooden  handle. 

(d)  A  piece  of  hard  wood  iii  the  form  of  an  anvil  block. 
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11  Ids,  inch  from  it,  a  fquare  hole  in* the  block,  6  Inches  deep 
'^-and  I  inch  diameter;  then  have  a  piece  of  wood,  6  inch- 
^"  es  longer  than  the  cafe  intended  to  be  filled,  and  2  inches 
fquare  ;  on  one  fide  of  it  cut  a  groove  almoft  the  length 
of  the  cafe,  whofe  breadth  and  depth  mull  be  fufficient 
to  cover  near  i  the  cafe  ;  then  cut  the  other  end  to  fit 
the  hole  in  the  block,  but  take  care  to  cut  it  fo  that 
the  groove  may  be  of  a  proper  diftance  from  the  nipple ; 
this  half  mould  being  made  and  fixed  tight  in  the  block, 
cut,  in  another  piece  of  w^ood  nearly  of  the  fame  length 
as  the  cafe,  a  groove  of  the  fame  dimenfions  as  that  in 
the  fixed  piece  ;  then  put  the  cafe  on  the  nipple,  and 
with  a  cord  tie  it  and  the  2  half-moulds  together,  and 
your  cafe  will  be  ready  ,  for  filling. 

The  dimenfions  of  the  above -defcribed  half-moulds 
are  proportionable  for  cafes  of  8  ounces ;  but  notice 
muft  be  taken,  that  they  differ  in  fize  in  proportion  to 

■  the  cafes. 

Note,  The  clay,  mentioned  in  this  article,  muft  be 
prepared  after  this  manner  :  Get  fome  clay,  in  which 
there  is  no  ftones  nor  fand,  and  bake  it  in  an  oven  till 
quite  dry  ;  then  take  it  out  and  beat  it  to  a  powder,  and 
afterwards  fift  it  through  a  common  hair-fieve,  and  it 
will  b&  fit  for  ufe. 

48.  Proportion  of  Mallets. 
The  beft  wood  for  mallets  is  dry  beech.  If  a  perfon 
ufes  a  mallet  of  a  moderate  fize,  in  proportion  to  the 
rocket,  according  to  his  j  udgment,  and  if  the  rocket  fuc- 
ceeds,  he  may  depend  on  the  reft,  by  ufing  the  fame  mal- 
let ;  yet  it  will  be  neceffary  that  cafes  of  different  forts  be 
drove  with  mallets  of  different  fizes. 

The  following  proportion  of  the  mallets  for  rockets 

■  of  any  fize,  from  i  oz.  to  6  lb.  may  be  obferved  ;  but 
as  rockets  are  feldom  made  lefs  than  i  oz-.  or  larger 
than  6  lb.  we  fhall  leave  the  management  of  them  to 
the  curious  ;  but  all  cafes  under  i  oz.  may  be  rammed 
with  an  oz.  rocket  mallet.  Your  mallets  will  ftrike 
more  folid,  by  having  their  handles  turned  out  of  the 
fame  piece  as  the  head,  and  made  ia  a  cylindrical  form. 
Let  their  dimenfions  be  worked  by  the  diameters  of  the 
rockets  :  for  example  ;  let  the  thicknefs  of  the  head  be 
3  diameters,  and  its  length  4,  and  the  length  of  the 
handle  5  diameters,  whofe  thicknefs  muft  be  in- propor- 
tion to  the  hand. 

49.    Proportion  of  Sky-rockets,  and  manntr  of  heading 
them. 

Tig.  1 3.,  reprefents  a  rocket  complete  without  Its 
ftick,  whofe  length  from  the  neck  is  5  diameters  i-6th.: 
the  cafes  fhould  always  be  cut  to  this  length  after  they 
are  filled.  M  Is  the  head,  which  is  2  diameters  high, 
and  I  diameter  i-6th-|  In  breadth;  N  the  cone  or  cap, 
■ivhofe  perpendicular  height  muft  be  i  diameter  i-3d. 
Fig.  14.  the  collar  to  which  the  head  is  fixed  :  this  is 
turned  out  of  deal  or  any  Hght  wood,  and  its  exterior 
diameter  muft  be  equal  to  the  interior  diameter  of  the 
head ;  t  -6th  will  be  fufficient  for  its  thicknefs,  and 
round  the  outfide  edge  muft  be  a  groove ;  the  interior 
diameter  of  the  collar  muft  not  be  quite  fo  wide  as  the 
exterior  diameter  of  the  rocket :  when  this,  is  to  be 
glued  on  the  rocket,  you  muft  cut  two  or  three  rounds  of 
paper  off  the  cafe,  which  will  make  a  fhoulder  for  it  to 

■  reft  upon.  Fig.  "« 5.  a  former  for  the  head  :  two  or  three 
rounds  of  paper  well  pafted  will  be  enough  for  the 
head,  which,  when  rolled,  put  the  collar  on  that  part 
of  the  former  marked  0,  which  muft  fit  the  infide  of 
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it;  then,  with  the  pinching  cord  pinch  the  bottom  of  Of  Moulds, 
the  head  into  the  groove,  and  tie  it  with  fraall  twine,  ^'^^'^^j^j^' 
Fig.  16.  a  former  for  the  cone.    To  make  the  caps,  jj^gj.jj.  g^c.. 
cut  your  paper  in  round  pieces,  equal  in  diameter  to      ^  ■  •> 
twice  the  length  of  the  cone  you  intend  to  make ;  which 
pieces  being  cat  into  halves,  will  make  two  caps  each,- 
without  wafting  any  paper ;  having  formed  the  caps, 
pafte  over  each  of  them  a  thin  white  paper,  which  muft 
be  a  little  longer  than  the  cone,  fo  as  to  projeft  about 
\  an  inch  below  the  bottom  :  this  projedlion  of  paper, 
being  notched  and  pafted,  ferves  to  fatten  the  cap  to 
tlie  head. 

When  you  load  the  heads  of  your  rockets,  with  ftars,. 
rains,  ferpeuts,  crackers,  fcrolls,  or  any  thing  elfe,  ac- 
cording to  your  fancy,  remember  always  to  put  i  ladle- 
full  of  meal-powder  into  each  head,  which  will  be  enough 
to  burft  the  head,  and  difperfe  tlie  ftars,  or  whatever  it 
contains  :  when  the  heads  are  loaded  with  any  fort  of 
cafes,  let  their  mouths  be  placed  downwards  ;  and  after 
the  heads  are  filled,  pafte  on  the  top  of  them  a  piece 
of  paper,  before  you  put  on  the  caps.  As  the  fize 
of  the  ftars  often  dift'er,  it  would  be  needlefs  to  give  an 
exa£l  number  for  each  rocket ;  but  this  rule  may  be 
obferved,  that  the  heads  may  be  nearly  filledwith  what- 
ever they  are  loaded. 

50.  Decorations  for  Sky-rockets. 
Sky-rockets  bearing  the  pre-eminence  of  all  fire- 
works,  it  will  not  be  improper  to  treat  of  their  various- 
kinds  of  decorations,  which  are  direfted  according  to* 
fancy.    Some  are  beaded  with  ftars  of  different  forts^ 
fuch  as  tailed,  brilliant,  white,  blue,  and  yellow  ftars, 
&c. ;  fome  with  gold  and  filver  rain  ;  others  with  fer- 
pents,  crackers,  firefcrolls,  marrons ;  and  feme  with- 
fmall  rockets,  and  many  otlier  devices,  as  the  maker 
pjeafes. 


Dimenfims  and poife  of  Rocket-Jlicks, 


"Weight 
of  the 
rocket. 

Len>jth  of 
the  ftick. 

Thicknefs 
at  top. 

Breadth 
at  top. 

Square  at 
bottom. 

Poife  from 
the  point  of 
the  cone. 

Ij.  oz. 

F.  in. 

Inches. 

Inches. 

Inches. 

F.  in. 

6  0 
4  0 

2-  0 
I  0 

8 

4 
2 

I- 

I 

•i 
I 

■5 

14  0 
12  ro 

9  4 
8  2 
6  6 
5  3 
4  I 

3  6 
2  4 

V  \o\ 

1,25 
1,125 
0,725 
0,5 

0,3750 

0,3 
0,25 

0,125 

0,1 



1,85 
1,40 
I, 

0,80 
0,70 
0.55 
0,45 
Oj3S 
0,20 
©,15 

0,75 
0,625 

0,525 

o>375 
0,25 

0,35 
0,15 
0,10 
0,16 
0,5 

4  i>S 
3  9» 
2  9, 
2  I, 

1  10,5 
I  8,5 

I  3» 
1 1  0, 
8  '0, 

5  0,5- 

The  laft  column  on  the  right,  in  the  above  table, 
expreffes  the  diftance  from  the  top  of  the  cone,  where 
the  ftick,  when  tied  ©n,  ftiould  balance  the  rocket, 
fo  as^  to  Hand  In  an  equilibrium  on  ont's  finger  or 
the  edge  of  a  knife.  The  beft  wood  for  the  fticks  is 
dry  deal,  made  thus.  When  you  have  cut  and  planed 
the  fticks  according  to  the  dimenfions  given  in  the 
table,  cut,  on  one  of  the  flat  fides  at  the  top,  a  groove 
the  length  of  the  rocket,  and  as  broad  as  the  ftick  will 
allow  ;  then,  on  the  oppofite  flat  fide,  cut  two  notches 
for  the  cord,  which  ties  on  the  rocket,  to  lie  in  ;  one 
of  thefe  notches  muft  be  near  the  top  of  the  ftick, 
8-  aiid- 
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l'ov.l<^=,  and  the  other  facing  the  neck  of  the  rockets ;  the 
l^^^^'l^'diftance  between  thefe  notches  may  eafily  be  known, 
.  ice.  *^he  top  of  the  ftick  flionld  always  touch  the  head 
of  the  rocket.  When  your  rockets  and  flicks  are 
ready,  lay  the  rockets  in  the  grooves  in  the  flicks, 
and  tie  them  on.  Thofe  who,  merely  for  ciiriofity, 
may  choofe  to  make  rockets  of  different  iizes,  from 
thofe  expreffed  i;*  the  table  of  dimenfions,  may  find 
the  length  of  their  flicks,  by  making  them  for  rockets, 
from  4  oz.  to  i  lb.  60  diameters  of  the  rocket  long  ; 
and  for  rockets  above  ilb.  50  or  52  diameters  will  be 
a  good  length  ;  tlieir  thicknefs  at  top  may  be  about 
4  a  diameter,  and  their  breadth  a  very  little  more ; 
their  fquare  at  bottom  is  generally  equal  to  4-  the  thick- 
nefs at  top.  But  although  the  dimenfions  of  the 
flicks  be  very  nicely  obferved,  you  muft  depend  onlv 
on  their  balance  ;  for,  without  a  proper  counterpolfe, 
your  rockets,  inftead  of  mounting  perpendicularly,  will 
take  an  oblique  direClion,  and  fall  to  the  ground  before 
they  are  burnt  out. 

9  I .  Boring  Rockets  'wh'tch  kcive  been  driven  fol'uh 
Fig.  18.  reprefents  the  plan  of  an  apparatus,  or 
iathe,  for  boring  of  rockets.  A  the  large  wheel, 
which  turns  the  fmaU  one  B,  that  works  the  rammer 
C  :  thefe  rammers  are  of  different  fizes  according  to 
the  rockets  ;  they  mufl  be  of  the  fame  diameter  as  the 
top  of  the  bore  intended,  and  continue  that  thicknefs 
a  little  longer  than  the  depth  of  the  bore  required, 
and  their  points  mufl  be  like  that  of  an  augre  :  the 
thick  end  of  each  rammer  mufl  be  made  fquare,  and 
all  of  the  fame  fize,  fo  as  to  fit  into  one  focket,  where- 
in they  are  faflened  by  a  fci-ew  D.  E  the  guide 
for  the  rammer,  which  is  made  to  move  backwards 
and  forwards :  fo  that,  after  you  have  marked  the 
rammer  34-  diameters  of  the  rocket  from  the  point, 
fet  the  guide,  allowing  for  the  thicknefs  of  the  fronts 
of  the  rocket  boxes,  and  the  neck  and  mouth  of  the 
rocket ;  fo  that  when  the  front  of  the  large  hex  is 
clofe  to  the  guide,  the  rammer  may  not  go  too  far  up 
the  charge.  F,  boxes  for  holding  the  rockets,  which 
are  made  fo  as  to  fit  one  in  another ;  their  fides  mufl 
be  equal  in  thicknefs  to  the  difference  of  the  diame- 
ters of  the  rockets,  and  their  interior  diameters  equal 
t-o  the  exterior  diameters  of  the  rockets.  To  prevent 
the  rocket's  turning  round  while  boring,  a  piece  of 
wood  mull  be  placed  againfl  the  end  of  the  box  in  the  in- 
fide,  and  prefled  againfl  the  tail  of  the  rocket;  this 
will  alfo  hinder  the  rammer  from  forcing  the  rocket 
backwards.  G,  a  rocket  in  the  box.  li,  a  box  that 
flldes  under  tlie  rocket-boxes  to  receive  the  borings  for 
the  rockets,  which  fall  through  holes  made  on  purpofe 
in  the  boxes  ;  thefe  holes  mufl  be  jufl  under  the  mouth 
of  the  rocket,  one  in  each  box,  and  all  to  correfpond 
with  each  other. 

Fig.  19.  is  a  front  view  of  the  large  rocket-box. 
T,  an  iron  plate,  in  which  are  holes  of  different  fizes, 
through  which  the  rammer  paffes  :  this  plate  is  fa- 
flened with  a  fcrew  in  the  centre,  fo  that  when  you 
■■change  the  r-ammer,  you  turn  the  plate  round,  but 
always  let  the  hole  you  are  going  to  ufe  be  at  the 
bottom  :  the  fronts  of  the  other  boxes  mufl  have  holes 
in  them  to  correfpond  with  thofe  in  the  plate.  K, 
the  lower  part  of  the  large  box  ;  which  is  made  to  fit 
the  infide  of  the  lathe,  that  all  the  boxes  may  move 
■itulte  fleadv. 
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Fig.  20.  is  a  perfpedive  view  of  the  lathe.    L,  the  Of  ,v 
guide  for  the  rammer,  which  is  fet  by  the  fcrew  at 
bottom.  ^"'■e> 

Fig.  2 1.  A  view  of  the  front  of  the  guide  facing  the  '""^^'^ 
rammer.  M,  an  iron  plate,  of  the  fame  dimenfions 
as  that  on  the  front  of  the  box,  and  placed  In  the  fame 
diretllon,  and  alfo  to  turn  on  a  fcrew  in  the  centre. 
N,  the  rocket-box  which  Aides  backwards  and  for- 
wards :  when  you  have  fixed  a  rocket  in  the  box, 
pufh  it  forwards  againfl  the  rammer  ;  and  when  you 
think  the  fcoop  of  the  rammer  is  full,  draw  the  box 
back,  and  knock  out  the  compofitlon  :  this  you  mufl 
do  till  the  i-ocket  is  bored,  or  it  will  be  in  danger 
of  taking  fire ;  and  if  you  bore  in  a  hurry,  wet  the 
end  of  the  rammer  now  and  then  with  oil  to  keep 
it  cool. 

Having  bored  a  number  of  rockets,  you  mufh  have 
taps  of  different  forts  according  to  the  rockets.  Thefe 
taps  are  a  little  longer  than  the  bore  :  but  when  you  ufe 
them,  mark  them  3  4  diameters  from  the  point,  allowing 
for  the  thicknefs  of  the  rocket's  neck  ;  then,  holding- 
the  rocket  in  one  hand,  you  tap  It  with  the  other.  One 
of  thefe  taps  Is  reprefented  by  hg.  22.  They  are  made 
in  the  fame  proportion  as  the  fixed  piercers,  and  are 
hollowed  their  whole  length. 

52.  Hand  Machine  ufed  for  boring  of  Rockets  inflead  of 
a  Lathe. 

Thefe  fort  of  machines  anfwer  very  well,  though 
not  fo  expeditious  as  the  lathes.  But  they  are  not  fo  ex- 
penfive  to  make,  and  they  may  be  worked  by  one  man  ; 
whereas  the  lathe  will  require  three.  Fig.  23.  repre- 
fents the  machine.  O,  the  rocket  boxes,  which  arc 
to  be  fixed,  and  not  to  Aide  as  thofe  in  the  lathe.  PQ^ 
are  guides  for  the  rammers,  that  are  made  to  Aide  to- 
gether, as  the  rammer  moves  forward  :  the  rammers  f  or 
thefe  forts  of  machines  mufl  be  made  of  a  proper  length, 
allowing  for  the  thicknefs  of  the  front  of  the  boxes,  and 
the  length  of  the  mouth  and  neck  of  the  cafe  ;  on  the 
fquare  end  of  thefe  rammers  muft  be  a  round  flioulder 
of  iron,  to  tumi  againll  the  outfide  of  the  guide  by 
which  means  the  guides  are  fora;d  forwards.  R,  the 
flock  which  turns  the  rammer,  aqd  while  turning  mufl 
be  preffed  towards  the  rocket  b^  the  body  of  the  man 
w^ho  works  it ;  all  the  rammers  are  to  be  made  to  fit 
one  flock. 

To  make  large  Gerhes. 
Fig.  I .  reprefents  a  wooden  former;  fig.  2.  a  gerbe  Pla 
complete,  with  Its  foot  or  fland.  The  cafes  for  gerbes  ccccj 
are  made  very  llrong,  on  account  of  the  flrength  of  the 
compofitlon  ;  which,  when  fired,  comes  out  with  great 
velocity  :  therefore,  to  prevent  their  burfliHg,  the  paper 
fhonld  be  pafled,  and  the  cafes  made  as  thick  at  the  top 
as  at  the  bottom.  I'hey  fhould  alfo  have  very  long 
necks,  for  this  reafon ;  firfl,  that  the  particles  of  Ii'on 
will  have  more  time  to  be  heated,  by  meeting  with 
greater  refiflance  in  getting  out,  than  with  a  fhort 
neck,  which  would  be  burnt  too  wide  before  the 
charge  be  confumed,  llid  fpoil  the  effe£l :  fecondly, 
that  with  long  necks  the  liars  will  be  thrown  to  a  great 
height,  and  will  not  fall  before  they  are  fpent,  or 
fpread  too  much  ;  but,  when  made  to  perfeftion,  will 
rife  and  fpread  in  fuch  a  manner  as  to  form  exadlly  a 
w-heat-fheaf. 

In  the  ramming  of  gerbes,  there  will  be  no  need  of 
a  mould,  the  cafes  being  fufficiently  flrong  to  fupport 
1  themfelves, 
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,  themfelves.  But  you  are  to  be  careful,  before  you  be-- 
■  gin  to  ram,  to  have  a  piece  of  wood  made  to  fit  in  the 
neck  ;  for  if  this  be  not  done,  the  compofition  will 
fall  into  the  neck,  and  leave  a  vacancy  in  the  cafe, 
which  will  caufe  the  cafe  to  burft  fo  fomi  as  the 
fire  arrives  at  the  vacancy.  You  muft  likewife  obferve, 
that  the  firft  ladle  of  charge,  or  fecond,  if  you  think 
proper,  be  of  fome  weak  compofition.  When  the  cafe 
is  filled,  take  out  the  piece  of  wood,  and  fill  the  neck 
with  fome  flow  charge.  Gerbes  are  generally  made 
about  6  diameters  long,  from  the  bottom  to  the  top 
of  the  neck  ;  their  bore  muft  be  i-5th  narrower  at  top 
than  at  bottom.  The  neck  S  is  i-6th  diameter  and  ^ 
long.  T,  a  wooden  foot  or  Hand,  on  which  the  gerbe 
is  fixed.  This  may  be  made  with  a  choak  or  cylinder 
4  or  5  inches  long  to  fit  the  infide  of  the  cafe,  or  with 
a  hole  in  it  to  put  in  the  gerbe  ;  both  thefe  methods 
will  anfwer  the  fame.  Gerbes  produce  a  moft  bril- 
liant fire,  and  are  very  beautiful  when  a  number  of 
them  are  fixed  in  the  front  of  a  building  or  a  coUedlion 
of  fireworks. 

A^.  B.  Gerbes  are  made  by  their  diameters,  and  their 
cafes  at  bottom  ^  thick.  The  method  of  finding  the 
interior  diameter  of  a  gerbe  is  thus  :  Suppofing  you 
would  have  the  exterior  diameter  of  the  cafe,  when  made, 
to  be  5  inches,  then,  by  taking  2-4ths  for  the  fides  of 
the  cafe,  there  will  remain  2^  inches  for  the  bore,  which 
will  be  a  very  good  fize.  Thefe  fort  of  gerbes  fliould 
be  rammed  very  hard. 

54.  Small  Gerbes f  or  <whlte  Fountains ^ 

May  be  made  of  4  oz,  8  oz.  or  i  lb.  cafes,  pafted  and 
made  very  ftrong,  of  what  length  you  pleafe  :  but, 
before  you  fill  them,  di'ive  in  clay  one  diameter  of  their 
orifice  high;  and  when  you  have  filled  a  cafe,  bore 
a  vent  through  the  centre  of  the  clay  to  the  com- 
pofition :  the  common  proportion  will  do  for  the  vent, 
which  muft  be  primed  with  a  flow  charge.  Thefe 
fort  of  cafes,  without  the  clay,  may  be  filled  with  Chi- 
nefe  fire. 

55.  To  make  Pajlehoard  and  Paper  Mortars. 

Fig.  3.  reprefents  a  former,  and  fig.  4.  an  elm  foot, 
for  the  mortar.  Fig.  5.  reprefents  a  mortar  complete  : 
thefe  mortars  are  beft  when  made  with  pafteboard,  well 
ipafted  befor-e  you  begin  ;  or,  inftead  of  pafte,  you 
may  ufe  glue.  For  a  coehorn  mortar,  which  is  4  in- 
ches 2-5  ths  diameter,  roll  the  pafteboard  on  the  former 
1 -6th  of  its  diameter  thick  ;  and,  when  dry,  cut  one 
end  fmooth  and  even  ;  then  nail  and  glue  it  on  the  up- 
per part  of  the  foot :  when  done,  cut  off  the  pafte- 
board at  top,  allowing  for  the  length  of  the  mortar  2v 
diameters  from  the  mouth  of  the  powder-chamber ; 
then  bind  the  mortar  round  with  a  ftrong  cord  wetted 
with  glue.  U,  the  bottom  part  of  the  foot  i  diame- 
ter 2-3ds  broad,  and  i  diameter  high ;  and  that  part 
which  goes  into  the  mortar  is  2-3ds  of  its  diameter 
high.  W,  is  a  copper  chamber  for  powder,  made  in 
a  conical  form;  and  is  i-3d  of  the  diameter  wide,  i4 
of  its  own  diameter  long.  In  the  centre  of  the  bot- 
tom of  this  chamber,  make  a  fmall  hole  a  little  way 
down  the  foot  ;  this  hole  muft  be  met  by  another  of 
the  fame  fize,  made  in  the  fide  of  the  foot,  as  is  fliown 
in  the  figure.  If  thefe  holes  are  made  true,  and  a  cop- 
per pipe  fitted  into  both,  the  mortar  when  loaded  will 
prime  itfelf ;  for  the  powder  will  naturally  fall  to  the 
bottom  of  the  firft  hole  ;  then  by  putting  a  bit  of 
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quick-match  in  the  fide  hole,  your  mortar  will  be  ready  Air-bal- 
to  be  fired.  ^  ^  _  ^  Lon,,  &c. 

Moitars  of  5I-,  eight  and  ten  inches  diatr.eter,  may 
be  made  of  paper  or  pafteboard,  by  the  above  me- 
thod, and  in  the  fame  proportion  ;  but  if  larger,  it 
will  be  beft  to  have  them  made  of  brafs.  'N.  B.  The 
copper  chamber  muft  have  a  fmall  rim  round  its 
edge  with  holes  in  it,  for  fcrews  to  make  it  faft  in  the 
foot. 

Sect.  in.  To  load  Jir-balloons,  ivith  the  number 
of  StarSi  Serpents,  Snakesy  Rain-falls,  <bc.  in 
Shells  of  each  nature. 

56.  Mortars  to  throtu  Aigrettes,  ^v. 
When  you  fill  your  fliells,  you  muft  firft  put  in  the 
ferpents,  rains,  ftars,  &c.  or  whatever  they  are  com- 
pofed  of ;  then  the  blowing  powder  ;  but  the  fliells 
muft  not  be  quite  filled.  All  thofe  things  muft  be  put 
in  at  the  fuze  hole  ;  but  marrons  being  too  large  to  go 
in  at  the  fuze  hole,  muft  be  put  in  before  the  infide 
ftiell  be  joined.  When  the  ftiells  are  loaded,  glue  and 
drive  in  the  fuzes  very  tight.  For  a  cothorn  balloon, 
let  the  diameter  of  the  fuze  hole  be  -g-ths  of  an  inch  ; 
for  a  royal  balloon,  which  is  near  54  inches  diameter, 
make  the  fuze  hole  i  inch  ^th  diameter  ;  for  an  8-inch 
balloon,  I  inch  -|ths ;  and  for  a  lo-inch  balloon,  i 
inch  -g-ths. 

Aii'-balloons  are  divided  into  4  forts ;  viz.  firft,  illu- 
minated balloons  ;  fecond,  balloons  of  ferpents  ;  third, 
balloons  of  reports,  marrons,  and  crackers  ;  and  fourth, 
compound  balloons.  The  number  and  quantities  of  each 
article  for  the  different  fliells  are  as  follow. 

Coehorn  balloon  iiluminated.  oz. 
Meal")         ,      f  .  .  -  i\ 

^^^^j  powder  I  _  _  .  ol-  - 

Powder  for  the  mortar  -  -  2 

Length  of  the  fuze  compofition,  |ths  of  an  inch  ; 
I  oz.  drove  or  rolled  ftars,  as  many  as  will  nearly  fill 
the  flieU. 

Ccehorn  balloon  of  ferpents.  oz. 
Co'n}p°^^'^{ 

Powder  for  the  mortar  -  -  -  2^ 

Length  of  the  fuze  compofition  T^-ths  of  an  inch  : 
half-ounce  cafes  drove  3  diameters,  and  bounced  3  dia- 
meters, and  half-ounce  cafes  drove  2  diameters  and 
bounced  4,  of  each  an  equal  quantity,  and  as  many  of 
them  as  will  fit  in  eafily  placed  head  to  tail. 

Coehorn  balloons  of  crackers  and  reports,  oz. 

Meall         ,     f  -  -  -  li 

^^^^^j  powder  I        .  .  .  o| 

Powder  for  the  mortar  -  -  -  2 

Length  of  the  fuze  compofition  |ths  of  an  inch.  Re- 
ports 4,  and  crackers  of  6  bounces  as  many  as  will  fill 
the  ftiell. 

Compound  coehorn  balloons.  oz.  dr. 

Meall        J     f  -  -  -  I  4 

CornjP^^'^'^'^  t  ...  oil 
Powder  for  the  mortar  -  -  2  4 

Length  of  the  fuze  compofition  4]  ths  of  an  inch  : 
■i  ounce  cafes  drove  3-^  diameters  and  bounced  2,16; 

ounce  cafes  drove  4  diameters  and  not  bounced  10; 
blue  ftrung  ftars,  10;  rolled  ftars,  as  many  as  will  com- 
plete the  balloon. 

4  T  Ro^al 
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Royal  balloons  illuminated. 

1^  powder 


o 


T 

oz.  dr. 

I  8 
o  12 
3  o 


E   C  H 


oz.  dr. 
I  5 
I  6 
3  12 

inch  :  4-  ounce 
;  2  ounce  cafes 


Meal 

Corn  ^  _ 
Powder  for  the  mortar 

Length  of  the  fuze  compofition  i|-ths  of  an  inch  ; 
2  ounce  ftrung  ftars,  34 ;  rolled  ftars,  as  many  as  the 
ftiell  will  contain,  allowing  room  for  the  fuze. 

Royal  halioons  of  ferpents,  oz.  dr. 

Co?n}  powder  I  /  J  ° 

Powder  for  the  mortar  -  -        3  ^ 

Length  of  the  fuze  compofition  i  inch  :  i  ounce- 
cafes  drove  3!-  and  4  diameters,  and  bounced  2,  of  each 
an  equal  quantity,  fufiicient  to  load  the  fhell. 

Royal  balloons  ivith  crackers  and  marrons.  oz.  dr. 
Meall        ,1  -  -  -         I  8 

CornjP^^'^^^l  ...  14 

Powder  for  firing  the  mortar  -  -30 

Length  of  the  fuze  compofition  T^^ths  of  an  inch  ; 
reports  i.2,  and  completed  with  crackers  of  8  bounces. 
Compound  royal  balloons. 

CoTnjp^^'i^l  ^ 
Powder  for  the  mortar 

Length  of  the  fuze  compofition  i 
cafes  drove  and  bounced  2  diameters,  8 
filled  Iths  of  an  inch  with  liar  compofition,  and  bounced 
2  diameters,  8  ;  filver  rain-falls,  10  ;  2  ounce  tailed 
liars,  1 6  ;  rolled  brilliant  ftars,  30.  If  this  fhould  not 
be  fiifficient  to  load  the  fhell,  you  may  complete  it  with 
gold  rain-falls. 

Eight-inch  balloons  illuminated.  oz.  dr. 

Mean      ,    r  -  -  28 

„      >  powder  <  ,  a 

Corn  3  ^  t  -  -  ^4 

Powder  for  the  mortar  -  -  9  o 

Length  of  the  fuze  compofition  i  inch  |th:  2  ounce 
drove  ftars,  48  ;  2  ounce  cafes  drove  with  ftar  compo- 
fition -|ths  of  an  inch,  and  bounced  3  diameters,  1 2  ; 
and  the  balloon  completed  with  2  ounce  drove  brilliant 
ftars. 

Eight-inch  ballo'jns  of  ferptnts.  oz.  dr. 

Meall         ,    y  -  -  20 

CornlP^^^'^^^^l  -  .     -  20 

Powder  for  the  mortar  -      ^         -        9  ^ 

Length  of  the  fvize  compofition  i  inch  xV^hs  :  2oz. 
cafes  drove  diameter  and  bounced  2,  and  i  ounce 
cafes  drove  2  diameters  and  bounced  2-i,  of  each  an  equal 
quantity  fufficient  for  the  (liell. 

N.  B.  The  ftar-compofition  drove  in  bounced  cafes 
muft  be  managed  thus  :  Firft,  the  cafes  muft  be  pinch- 
t:d  clofe  at  one  end,  then  the  corn-powder  ^ut  in  for  a 
report,  and  the  cafe  pinched  again  clofe  to  the  powder, 
only  leaving  a  fmall  vent  for  the  ftar  compofition,  which 
is  drove  at  top,  to  communicate  to  the  powder  at  the 
bounce  end.. 

Compound  eight-inch  balloons.  oz.  dr. 

MeaP  ^  -  -  28 


1^  powder 


12 


Corn  ^ 

Powder  for  the  mortar 

Length  of  the  fuze  compofition  -^th  :.  4  ounce  cafes 
drove  with  ftar  compofition  |ths  of  an  inch,  and  boun- 
ced 3  diameters,  16  ;  2  ounce  tailed  ftars,  16;  2  ounce 
drove  brilliant  ftars,  12  ;  filver  rain-falls,  20;  i  ounce 
drove  blue  ftars,  20  ;  and  i  ounce  cafes  drove  and  boun- 
ced  2  diameters,  as  many  as  will  fill  the  Ihell, 


N  Y. 
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oz. 

2 

I 


I  2 


oz. 
3 

2 
12 


OZ.  dr.. 

3  o 
3  2 
13  o 
The  fliell 


Meall  , 
CorniP^^'^' 

Powder  for  the  mortar  -  -  9  4 

Length  of  the  fuze  compofition  i  inch  |th :  crackers 
ef  6  reports,  10;  gold  rains,  14;  2  ounce  cafes  drove 
with  ftar  compofition  -Iths  of  an  inch,  and  bounced  2 
diameters,  16;  2  ounce  tailed  ftars,  16;  2  ounce  drove 
brilliant  ftars,  12  ;  filver  rains,  10  ;  I  ounce  drove  blue 
ftars,  20  ;  and  i  oz.  cafes  drove  with  a  brilliant  charge 
2  diameters  and  bounced  3,  as  many  as  the  fhell  will 
hold. 

j1  compound  ten-inch  balloon 
Meall        ,     f  . 
CornjP^^^^^l 

Powder  for  the  mortar  •-        .  - 

Length  of  the  fuze  compofition  i^ths  of  an  inch  : 

1  ounce  cafes  drove  and  bounced  3  diameters,  16. 
Crackers  of  8  reports,  1 2  ;  4  ounce  cafes  drove  f  inch 
with  ftar-compofition,  and  bounced  2  diameters,  14  ; 

2  ounce  cafes  drove  with  brilliant  fire  i  \  diameter,  and 
bounced  2  diameters,  16:  2  ounce  drove  brilliant  ftars, 
3.0  :  .2  ounce  drove  blue  ftars,  3;  gold  rains,  20;  filver 
rains,  20.  After  all  thefe  are  put  in,  fill  the  remain- 
der of  the  cafe  with  tailed  and  rolled  ftars. 

Ten-inch  balloons  of  three  charges. 
Meall        ,  r 
CorniP^^^^^  i 
Powder  for  the  mortar 

Length  of  the  fuze  compofition  i  inch, 
muft  be  loaded  with  2  ounce  cafes,  drove  with  ftar  com- 
pofition ^th  of  an  inch,  and  on  that  i  diameter  of  gold 
fire,  then  bounced  3  diameters  ;  or  with  2  ounce  cafes 
firft  filled  I  diameter  with  gold  fire,  then  ^th  of  an  inch 
with  ftar  compofition,  and  on  that  i|th  diameter  of 
brilliant  fire.  Thefe  cafes  muft  be  well  fecured  at  top 
of  the  charge,  left  they  ftiould  take  fire  at  both  ends  : 
but  their  necks  muft  be  larger  than  the  common  pro- 
portion. 

57.  To  make  Balloon  Fu%es. 
Fuzes  for  air-balloons  are  fometimes  turned  out  of 
dry  beech,  with  a  cup  at  top  to  hold  the  quick-match, 
as  you  fee  in  fig.  5.  but  if  made  with  pafted  paper, 
they  will  do  as  well :  the  diameter  of  the  former  foi- 
fuzes  for  coehorn  balloons  muft  be  \  an  inch  ;  for  a 
royal  fuze,  -^ths  of  an  inch  ;  for  an  8-inch  fuze,  ;|ths  c\f 
an  inch  ;  and  for  a  lo-inch  fuze,  -gths  of  an  inch.  Ha- 
ving rolled  your  cafes,  pinch  and  tie  them  almoft  clofe 
at  one  end  ;  then  drive  them  down,  and  let  them  dry. 
Before  you  begin  to  fill  them,  mark  on  the  outfide  of 
the  cafe  the  length  of  the  charge  required,  allowing  for 
the  thicknefs  of  the  bottom  ;  and  when  you  have  ram- 
med in  the  compofition,  take  two  pieces  of  quick-match 
about  6  inches  long,  and  lay  one  end  of  each  on  the 
charge,  and  then  a  little  meal-powder,  which  ram  down 
hard  ;  the  loofe  ends  of  the  match  double  up  into  the 
top  of  the  fuze,  and  cover  it  with  a  paper  cap  to  keep 
it  dry.  When  you  put  the  ftiells  in  the-mortars,  uii.- 
cap  the  fuzes,  and  pull  out  the  loole  ends  of  the  match, 
and  let  them  hang  on  the  fides  of  the  balloons.  The 
ufe  ol  the  match  is,  to  receive  the  fire  from  the  pow- 
der in  the  chamber  of  the  mortar,  in  order  to  light  the 
fuze  :  the  fiiell  being  put  in  the  mortar  with  the  fuze 
uppermoft,  and  exadlly  in  the  cencre,  fprlnkle  over  it  a 
little  meal-powder,  and  it  will  be  ready  to  be  fired. 

Fuzes 


dr.  Air-bal- 
o  loons,  &c 
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•bal-  Fuzes  made  of  wood  niuft  be  longer  than  tliofe  of  pa- 
s,  &c.  pgj.^  bored  quite  through,  but  left  folid  about 

V  an  inch  at  bottom ;  and  when  you  ufe  them,  faw 
them  off  to  a  proper  length,  meafuring  the  charge  from 
the  cup  at  top. 

5  8.  Tourbtlions, 
Having  filled  fome  cafes  within  about  i-i-  diameter, 
drive  in  a  ladleful  of  clay  ;  then  pinch  their  ends  clofe, 
and  drive  them  down  with  a  mallet.  When  done,  find 
the  centre  of  gravity  of  each  cafe  ;  where  you  nail  and 
tie  a  ftick,  which  fhould  be  4  au  ineh  broad  at  the 
middle,  and  run  a  little  narrower  to  the  ends  :  thefe 
{ticks  muft  have  their  ends  turned  upwards,  fo  that  the 
cafes  may  turn  horizontally  on  their  centres  :  at  the 
oppofite  fides  of  the  cafes,  at  each  end,  bore  a  hole 
clofe  to  the  clay  with  a  gimblet,  the  fize  of  the  neck 
of  a  common  cafe  of  the  fame  nature  ;  from  thefe  holes 
draw  a  line  round  the  cafe,  and  at  the  under  part  of 
the  cafe  bore  a  hole  with  the  fame  gimblet,  within  4- 
diaraeter  of  each  line  towards  the  centre  ;  then  from 
one  hole  to  the  other  draw  a  right  line.  This  line  di- 
vide into  three  equal  parts  ;  and  at  X  and  Y  (hg.  6.) 
bore  a  hole  ;  then  from  thefe  holes  to  the  other  two 
lead  a  quick-match,  over  which  pafte  a  thin  paper. 
Fig.  7.  reprefents  a  toui-billon  as  it  fliould  lie  to  be  fired, 
with  a  leader  from  one  fide-hole  A  to  the  other  B. 
When  you  fire  tourbillons,  lay  them  on  a  fmooth  table, 
with  their  fticks  downwards,  and  burn  the  leader  thro' 
the  middle  with  a  port-fire.  They  fhould  fpin  three  or 
four  feconds  on  the  table  before  they  rife,  which  is  about 
the  time  the  compofition  will  be  bursing  from  the  fide- 
holes  to  thofe  at  bottom. 

To  tourbillons  may  be  fixed  reports  in  this  manner : 
In  the  centre  oi^the  cafe  at  top  make  a  fmall  hole,  and 
in  the  rniddle  of  the  report  make  another  ;  then  place 
them  together,  and  tie  oh  the  report,  and  with  a  fingle 
paper  fecure  it  from  fire  :  this  done,  your  tourbillon  is 
completed.  By  this  method  you  may  fix  on  tourbil- 
lons fmall  cones  of'ilars,  rains,  &c.  but  be  careful  not 
to  load  them  too  much.  One-eighth  of  an  inch  will 
be  enough  for  the  thicknefs  of  the  fticks,  and  their 
length  equal  to  that  of  the  cafes. 

jc^.  To  make  Mot  tars  to  throw  Aigrettes^  and  to  load  and 
jire  them. 

Mortars  to  throw  aigrettes  are  generally  made  of 
pafteboard,  of  the  fame  thicknefs  as  balloon  mortars, 
and  l\  diameters  long  in  the  infide  from  the  top  of  the 
foot :  the  foot  mult  be  made  of  elm  without  a  chamber, 
but  flat  at  top,  and  in  the  fame  proportion  as  thofe  for 
balloon  mortars ;  thefe  mortars  muft  alfo  be  bound 
round  with  a  cord  as  before-mentioned :  fometimes  8 
or  9  of  thefe  mortars,  of  about  three  or  four  inches  di- 
ameter, are  bound  all  together,  fo  as  to  appear  but  one: 
but  when  they  are  made  for  this  purpofe,  the  bottom 
of  the  foot  muft  be  of  the  fame  diameter  as  the  mortars, 
and  only  \  diameter  high.  Your  mortars  being  bound 
well  together,  fix  them  on  a  heavy  folid  block  of  wood. 
Tc?  load  thefe  mortars,  firft  put  on  the  infide  bottom  of 
each  a  piece  of  paper,  and  on  it  fpread  i4-  oz.  of  meal 
and  corn  powder  mixed  ^  then  .tie  your  Cerpents  up  in 
parcels  with  quick-match,  and  put  them  in  the  mortar 
with  their  mouths  downwards  ;  but  take  care  the  par- 
c-els  do  not  fit  too  tight  in  the  mortars,  and  that  all  the 
ferpents  have  been  well  primed  with  powder  wetted 
with  fpirit  of  wine.    On  the  top  of  the  ferpents  in 
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each  mortar  lay  fome  paper  or  tow  ;  then  carry  a  lead-  Air-Imi- 
er  from  one  mortar  to  the  other  all  round,  and  then 
from  all  the  outfide  mortars  into  that  in  the  middle  :  * 
thefe  leaders  muft  be  put  between  the  cafes  and  the 
fides  of  the  m.oitar,  down  to  the  powder  at  bottom  :  in  ^ 
the  centre  of  the  middle  mortar  fix  a  fire-pump,  or  bril- 
liant fountain,  which  muft  be  open  at  bottom,  and  long 
enough  to  projeft  out  of  the  mouth  of  the  mortar  ; 
then  pafte  paper  on  the  tops  of  all  the  m.ortars. 

Mortars  thus  prepared  are  called  a  nejl  of  ferpents,  as 
reprefented  by  fig.  8.  When  you  would  fire  thefe  mor- 
tars, light  the  fire-pump  C,  which  when  confumed  wi]] 
communicate  to  all  the  mortars  at  once  by  means  of 
the  leaders.  For  mortars  of  6,  8,  or  10  inches  diame- 
ter, the  ferpents  fhould  be  made  in  i  and  2  ounce  cafes 
6  or  7  inches  long,  and  fired  by  a  leader  brought  out 
of  the  mouth  of  the  mortar,  and  turned  down  the  out- 
fide, and  the  end  of  it  covered  with  paper,  to  prevent 
the  fparks  of  the  other  works  from  fetting  it  on  fire. 
For  a  fix-inch  mortar,  let  the  quantity  of  powder  for 
firing  be  2  oz.  ;  for  an  8-inch,  2|  oz.  ;  and  for  a  lo- 
inch,  3^02.  Care  muft  be  taken  in  thefe,  as  well  as 
fmall  niortars,  not  to  put  the  ferpents  in  too  tight,  for 
fear  of  burfting  the  mortars.  Thefe  mortars  may  be 
loaded  with  ftars,  crackers,  &c. 

If  the  mortars,  when  loaded",  are  fent  to  any  diftance, 
or  liable  to  be  much  moved,  the  firing  powder  fhould 
be  fecured  from  getting  amongft  the  ferpents,  which 
would  endanger  the  mortars,  as  well- as  hurt  their  per- 
formance. To  prevent  which,  load  your  mortars  thus; 
Firft  put  in  the  firing  powder,  and  fpread  it  equally 
about ;  then  cut  a  round  piece  of  blue  touch-paper, 
equal  to  the  exterior  diameter  of  the  mortar,  and  draw 
on  it  a  circle  equal  to  the  interior  diameter  of  tlie  mor- 
tar, and  notch  it  all  round  as  far  as  that  circle  ;  then 
pafte  that  part  which  is  notched,  and  put  it  down  the 
mortar  clofe  to  the  powder,  and  ftick  the  pafted  edge 
to  the  mortar:  this  will  keep  the  powder  always  fmooth 
at  bottom,  fo  that  it  may  be  moved  or  carried  any- 
where without  receiving  damage.  The  large  fnigle 
mortars  are  called  pots  des  aigrettes. 

60.  Making,  loading,  and  firing,  of  Pots  des  Brins. 

Thefe  are  forrned  of  pafteboard,  and  muft  be  rolled 
pretty  thick.  They  are  ufually  made  3  or  4  inches  di- 
ameter, and  4  diameters  long;  and  pinched  with  a  neck 
at  one  end,  Uke  common  cafes.  A  number  of  thefe  are 
placed  on  a  plank  thus  :  Having  fixed  on  a  plank  two 
rows  of  wooden  pegs,  cut  in  the  bottom  of  the  plank 
a  groove  the  whole  length  under  each  row  of  pegs ; 
then,  through  the  centre  of  each  peg,  bore  a  hole  down 
to  the  groove  at  bottom,  and  on  every  peg  fix  and  glue 
a  pot,  whofe  mouth  muft  fit  tight  on  the  peg:  through 
all  the  holes  run  a  quick-match,  one  end  of  v/hich  niuif 
go  into  the  pot,  and  the  other  into  the  groove,  which 
muft  have  a  match  laid  in  it  from  end  to  end,  and  co  - 
vered with  paper,  fo  that  when  lighted  cit  one  end  it  may 
difcharge  the  whole  almoft  inftantanecully  :  in  all  the 
pots  put  about  I  oz.  of  meal  and  corn  powder ;  then 
in  fome  put  ftars,  and  others  rains,  fnakes,  ferpents, 
crackers,  &c.  when  they  are  all  loaded,  pafte  paper 
over  their  mouths.  Two  or  three  liundred  of  theie 
pots  being  fired  together  make  a  very  pretty  fliow,  by 
affording  fo  great  a  variety  of  fires.  Fig.  9.  is  a  range 
of  pots  des  brins,  with  a  leader  A,  by  which  tliey  are 
fired. 

4  T  2  6r. 
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^ir-h^l  6l.  Pols  des  Sau^t/jons, 

ioo.is^&c.  t^^^  generally  fired  out  of  large  mortars  without 
chnmbers,  the  fame  as  thofc  for  aigrettes,  only  fome- 
W'hat  Ilronger.  Saucifibns  are  made  of  i  and  2  ounce 
cafes,  5  or  6  inches  long,  and  choaked  in  the  fame  man- 
ner as  ferpents.  Half  the  number  which  the  mortar 
contains  muil  be  drove  i\  diameter  with  compofition, 
and  the  other  half  two  diameters,  fo  that  when  fired 
they  may  give  two  volleys  of  reports.  But  if  the  mor- 
tars are  very  ifrong,  and  will  bear  a  fufficient  charge  to 
throw  the  fauciflbns  very  high,  you  may  make  three 
•  volleys  of  reports,  by  dividing  the  number  of  cafes  in- 
to three  parts,  and  making  a  difference  in  the  height 
of  the  charge.  /\fter  they  are  filled,  pinch  and  tie  them 
at  top  of  the  charge  almoil  clofe  ;  only  leaving  a  fmall 
vent  to  communicate  the  fire  to  the  upper  part  of  the 
cafe,  which  mult  be  filled  wiih  corn-powder  very  near 
the  top  ;  then  pinch  the  end  quite  clofe,  and  tie  it  : 
after  this  is  done,  bind  the  cafe  very  tight  with  waxed 
packthread,  from  the  choak  at  top  of  the  compofition 
to  the  end  of  the  cafe  ;  this  will  make  the  cafe  very 
ftrong  in  that  part,  and  caufe  the  report  to  be  very 
loud.  .Sauciflbns  fliould  be  rolled  a  little  thicker  of 
paper  than  the  common  proportion.  When  they  are 
to  be  put  in  the  mortar,  they  muft  be  primed  in  their 
mouths,  and  fired  by  a  cafe  of  brilliant  fire  fixed  in  their 
centre. 

The  charge  for  thefe  mortars  fliould  be       or  ^th 
more  than  for  pots  des  aigrettes  of  the  fame  diameter. 

Sect.  IV.  Different  kinds  of  Rockets y  with  their 
appendages  and  Combinations. 

62.  1 0  fix  one  Rocket  on  the  top  of  another. 
When  ficy-rockets  are  thus  managed,  they  are  call- 
ed totvering  rochets,  on  account  ot  their  mounting  fo 
very  high.  Towering  rockets  are  made  after  this  man- 
ner :  Fix  on  a  pound-rocket  a  head  without  a  collar  ; 
then  take  a  four  oimce  rocket,  which  may  be  headed  or 
bounced,  and  rub  the  mouth  of  it  with  meal-powder 
wetted  with  fpirit  of  wine  :  when  done,  put  it  in  the 
head  of  the  large  rocket  with  its  mouth  downwards  ; 
but  before  you  put  it  in,  ftick  a  bit  of  quick-match  in 
the  hole  of  the  clay  of  the  pound-rocket,  which  match 
Ihould  be  long  enough  to  go  a  little  way  up  the  bore 
of  the  fmall  rocket,  to  fire  it  when  the  large  is  burnt 
out,  the.4  ounce  rocket  being  too  fmall  to  fill  the  head 
of  the  other,  roll  round  it  as  much  tow  as  will  make  it 
Hand  upright  in  the  centre  of  the  head :  the  rocket  be- 
ing thus'fixed,  pafte  a  fingle  paper  round  the  opening 
of  the  top  of  the  head  of  the  large  rocket.  The  large 
rocket-  muft  have  only  half  a  diameter  of  charge  ram- 
med above  the  piercer;  for,  if  filled  to  the  ufual  height, 
it  would  turn  before  the  fmall  one  takes  fire,  and  en- 
tirely deftroy  the  intended  effeft :  when  one  rocket  is 
headed  with  another,  there  will  be  no  occafion  for  any 
blowing  powder ;  for  the  force  with  which  it  fets  off 
v.'ill  be  fufficient  to  difengage  it  from  the  head  of  the 
firil  fired  rocket.  The  fticks  for  thefe  rockets  muft 
be  a  little  longer  than  for  thofe  headed  with  ftais, 
rains,  &c. 

63.  Caduceus  Rockets, 
In  rifing,  form  two  fpiral  lines,  or  double  worm,  by 
reafon  of  their  being  placed  obhquely,  one  oppofite 
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the  other;  and  their  counterpoife  in  their  centre,  which  Rocket 
caufes  them  to  rife  in  a  vertical  direftion.    Rockets  for  ^c. 
this  purpofe  muft  have  their  ends  choaked  clofe,  with-  """^v- 
out  either  head  or  bounce,  for  a  weight  at  top  would 
be  a  great  obftruftion  to  their  mounting;  though  I  have 
known  them  fometiraes  to  be  bounced,  but  then  they 
did  not  rife  fo  high  as  thofe  that  were  not;  nor  do  any 
caduceus  rockets  afcend  fo  high  as  fingle,  becaufe  of 
their  ferpentine  motion,  and  likewife  the  refiftance  of 
air,  which  is  much  greater  than  two  rockets  of  the  fame 
fize  would  meet  with  if  fired  fingly. 

By  2d  fig.  9.  you  fee  the  method  of  fixing  thefe  rock- 
ets :  the  fticks  tor  this  purpofe  muft  have  all  their  fides 
alike,  which  fides  fliould  be  equal  to  the  breadth  of  a 
ftick  proper  for  a  ficy-rocket  of  the  fame  weight  as  thofe 
you  intend  to  ufe,  and  to  taper  downwards  as  ufual, 
long  enough  to  balance  them,  one  length  of  a  rocket 
from  the  crofs  ftick  ;  which  muft  be  placed  from  the 
large  ftick  6  diameters  of  one  of  the  rockets,  and  its 
length  7  diameters  ;  fo  that  each  rocket,  when  tied  on, 
may  form  with  the  large  ftick  an  angle  of  60  degrees. 
In  tying  on  the  rockets,  place  their  heads  on  the  op- 
pofite fides  of  the  crofs  ftick,  and  their  ends  on  the  op- 
pofite fides  of  the  long  ftick ;  then  cany  a  leader  from 
the  mouth  of  one  into  that  of  the  other.  When  thefe 
rockets  are  to  be  fired,  fufpend  them  between  two  hooks 
or  nails,  then  burn  the  leader  through  the  middle,  and 
both  will  take  fire  at  the  fame  time.  Rockets  of  i  lb. 
are  a  good  fize  for  this  ufe. 

64.  Honorary  Rockets, 

Are  the  fame  as  fl<y-rockets,  except  that  they  carry 
no  head  nor  report,  but  are  clofed  at  top,  on  which  is 
fixed  a  cone  ;  then  on  the  cafe,^  clofe  to  the  top  of  the 
ftick,  you  tie  on  a  2  ounce  cafe,  about  5  or  6  inches 
long,  tilled  with  a  ftrong  charge,  and  pinched  clofe  at 
both  ends  ;  then  In  the  reverfe  fides,  at  each  end,  bore  a 
hole  In  the  fame  manner  as  in  tourbillons  ;  from  each 
hole  cany  a  leader  Into  the  top  of  the  rocket.  When 
the  rocket  is  fired,  and  arrived  to  its  proper  height,  it 
will  give  fire  to  the  cafe  at  top  ;  which  will  caufe  both 
rocket  and  ftick  to  fpin  very  faft  in  their  return,  and 
reprefent  a  worm  of  fire  defcending  to  the  ground. 

There  Is  another  method  of  placing  the  fmall  cafe, 
which  is  by  letting  the  ftick  rife  a  little  above  the  top 
of  the  rocket,  and  tying  the  cafe  to  It,  fo  as  to  reft  on 
the  rocket  :  thefe  rockets  have  no  cones. 

There  is  alfo  a  third  method  by  which  they  are  ma- 
naged, which  is  thus:  In  the  top  of  a  rocket  fix  a  piece 
of  wood,  in  which  drive  a  fmall  iron  fpindle  ;  then  make 
a  hole  In  the  middle  of  the  fmall  cafe,  through  which 
put  the  fpindle  :  then  fix  on  the  top  of  it  a  nut,  to 
keep  th^  cafe  from  falling  off ;  when  this  Is  done,  the 
cafe  will  turn  very  faft,  without  the  rocket :  but  this 
method  does  not  anfw^er  fo  well  as  either  of  the  for- 
mer. 

Fig.  I  o.  13  the  honorary  rocket  complete.    The  beft 
fized  rockets  for  this  purpofe  are  thofe  of  i  lb. 
65.  To  divide  the  tail  of  a  Sky-rocket  fo  as  to  form  an 
Arch  ivhen  afcending. 

Having  fome  rockets  made,  and  headed  according  to 
fancy,  and  tied  on  their  fticks  ;  get  fome  flieet  tin,  and 
cut  It  Into  round  pieces  about  3  or  4  Inches  diameter; 
then  on  the  ftick  of  each  rocket,  under  the  mouth  of 
the  cafe,  fix  one  of  thefe  pieces  of  tin  1 6  Inches  from 
the  rocket's  neck,  and  fupport  It  by  a  wooden  bracket, 

as 
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ts,  as  ftrong  as  poffible  :  the  life  of  this  is,  that  when  the 
rocket  is  afcending  the  fire  v/ill  play  with  great  force 
on  the  tin,  which  will  divide  the  tail  in  fuch  a  manner 
that  it  will  form  an  arch  as  it  mounts,  and  will  have  a 
\ery  good  effeft  when  well,  managed  :  if  there  is  a  fl^iort 
piece  of  port-fire,  of  a  lirong  charge,  tied  to  the  end  of 
the  Hick,  it  will  make  a  great  addition  ;  but  this  muft 
be  lighted  before  you  fire  the  rocket. 
66.  To  make  feveral  Sky-rockets  rife  in  the  fame  direc- 
tion, and  equally  dflant  from  each  other. 
Take  fix,  or  any  number  of  iliy-rockets,  of  what  fize 
you  pleafe,  then  cut  fome  ftrong  packthread  into  pieces 
of  3  or  4  yards  long,  and  tie  each  end  of  thefe  pieces 
to  a  rocket  in  this  manner  :  Having  tied  one  end  of 
your  packthread  round  the  body  of  one  rocket,  and 
the  other  end  to  another,  take  a  fecond  piece  of  pack- 
thread and  make  one  end  of  it  faft  to  one  of  the  rock- 
ets already  tied,  and  the  other  end  to  a  third  rocket, 
fo  that  Jl  the  rockets,  except  the  two  outfide,  will  be 
fiftened  to  two  pieces  of  packthread:  the  length  of 
thread  from  one  rocket  to  the  other  may  be  what  the 
maker  pleafes  ;  but  the  rockets  muft  be  all  of  a  fize, 
and  their  heads  filled  with  the  fame  weight  of  ftars, 
rains,  &c. 

Having  thus  done,  fix  in  the  mouth  of  each  rocket 
a  leader  of  the  fame  length  ;  and  when  you  are  going 
to  fire  them,  hang  them  almoft  clofe;  then  tie  the  ends 
of  the  leaders  together,  and  prime  them :  this  prime 
being  fired,  all  the  rockets  will  mount  at  the  fame  time, 
and  divide  as  far  as  the  ftrings  will  allow  ;  which  di- 
vifion  they  will  keep,  provided  they  are  all  rammed 
alike,  and  well  made.  They  are  called  by  fome  chained 
rockets. 

67.  Signal  Sky-rockets 
Are  made  of  feveral  kinds,  according  to  the  diffe- 
rent fignals  intended  to  be  given  ;  but  in  artificial  fire- 
works, two  forts  are  only  ufed,  which  are  one  with  re- 
ports and  the  other  without  ;  but  thofe  for  the  ufe  of 
the  navy  and  army  are  headed  with  ftars,  ferpents, 

&c.  Rockets  which  are  to  be  bounced  muft  have 

their  cafes  made  i^ov  2  diameters  longer  than  the  com- 
mon proportion  ;  and  after  they  are  filled,  drive  in  a 
doable  quantity  of  clay,  then  bounce  and  ptnch  them  af- 
ter the  ufual  manner,  and  fix  on  each  a  cap. 

Signal  flcy- rockets  without  bounces,  are  only  flcy- 
rockets  clofed  and  capped :  thefe  are  very  light,  there- 
fore do  not  require  fuch  heavy  fticks  as  thofe  with  load- 
ed heads  ;  for  which  reafon  you  may  cut  one  length  of 
the  rocket  off  the  ftick,  or  elfe  make  them  thinner. 

Signal  rockets  with  reports  are  fired  in  fmall  flights ; 
and  often  both  thefe,  and  thofe  Avithout  reports,  are 
ufed  for  a  fignal  to  begin  firing  a  colleftion  of  works. 
68.  To  fix  a  Sky-rocket  ivith  its  Stick  on  the  top  of  an- 
other. 

Rockets  thus  managed  make  a  pretty  appearance,  by 
reafon  of  a  frefti  tail  being  feen  when  the  fecond  rocket 
takes  fire,  which  will  mount  to  a  great  height.  The 
method  of  preparing  thefe  rockets  is  thus:  Having  fill- 
ed a  two-pounder,  which  muft  be  filled  only  half  a  dia- 
meter above  the  piercer,  and  its  head  not  more  than  1  o 
or  1 2  ftars  ;  the  ftick  of  this  rocket  muft  be  made  a 
little  thicker  than  common  ;  and  when  made,  cut  it  in 
half  the  flat  way,,  and  in  each  half  make  a  groove,  fo 
that  when  the  two  halves  are  joined,  the  hollow  made 
by  the  grooves  may  be  large  enough  to  hold  the  ftick 
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of  a  half-pound  rocket ;  which  rocket  make  and  headRf'clcets, 
as  ufualc  put  the  ftick  of  this  racket  into  the  hollow  of  ^'^^  i 
the  large  one,  fo  far  that  the  mouth  of  the  rocket  may 
reft  on  the  head  of  the  two-pounder  ;  from  whofe  head 
carry  a  loader  into  the  mouth  of  the  fmall  rocket ; 
which  being  done,  your  rockets  will  be  ready  for 
firing. 

2d  68.  To  fix  two  or  more  Sky-rockets  on  one  Stick. 
Two,  thret,  or  fix  flvy-rockets,  fixed  on  one  ftick, 
and  fired  together,  make  a  grand  and  beautif  ul  appear- 
ance ;  for  the  tails  of  all  will  feem  but  as  one  of  an  im- 
menfe  fize,  and  the  breaking  of  fo  many  heads  at  once 
will  refemble  the  burfting  of  an  air-balloon.  The  ma- 
nagement of  this  device  requires  a  flcilful  hand ;  but 
if  the  following  inftruftions  be  well  obferved,  even  by 
thofe  who  have  not  made  a  great  progrefs  in  this  art,- 
there  will  be  no  doubt  of  the  rockets  having  the  defired 
elfeft. 

Rockets  for  this  purpofe  muft  be  made  with  the 
greateft  exaflnefs,  all  rammed  by  the  fame  hand,  in  the 
fame  mould,  and  out  of  the  fame  proportion  of  compo- 
fition  ;  and  after  they  are  filled  and  headed,  muft  all  be 
of  the  fame  weight.    The  ftick  muft  alfo  be  well  made 

^    o  ... 

(and  proportioned)  to  the  followmg  dire£lions  :  firft, 
fuppofing  your  rockets  to  be  \  pounders,  whofe  fticks 
are  6  feet  6  inches  long,  then  if  2,  3,  or  6  of  thefe  are 
to  be  fixed  on  i  ftick,  let  the  length  of  it  be  9  feet  9 
inches  ;  then  cut  the  top  of  it  into  as  many  fides  as 
there  are  rockets,  and  let  the  length  of  each  fide  be 
equal  to  the  length  of  i  of  the  rockets  without  its  head; 
and  in  each  fide  cut  a  groove  (as  ufual)  ;  then  from 
the  grooves  plane  it  round,  down  to  the  bottom, 
where  its  thicknefs  muft  be  equal  to  half  the  top  of 
the  round  part.  As  their  tlucknefs  cannot  be  exa£lly 
afcertained,  we  fliall  give  a  rule  which  generally  anfvvers  - 
for  any  number  of  rockets  above  two  :  the  rule  is  this ; 
that  the  ftick  at  top  muft  be  thick  enough,  when 
the  grooves  are  cut,  for  all  the  rockets  to  lie,  without 
prelfmg  each  other,  though  as  near  as  poffible. 

When  only* 2  rockets  are  to  be  fixed  on  one  ftick,  let 
the  length  of  the  ftick  be  the  laft  given  proportion, 
but  fliaped  after  the  common  method,  and  the  breadth 
and  thicknefs  double  the  ufual  dimenfions.  The  point 
of  Doife  muft  be  in  the  ufual  place  (let  the  number  of 
rockets  be  what  they  will)  :  if  fticks  made  by  the  above 
diredlions  fiiiould  be  too  heavy,  plane  them  thinner ;  - 
and  if  too  hght,  make  them  thicker  ;  but  always  make 
them  of  the  fame  length. 

When  more  than  two  rockets  are  tied  on  one  ftick, 
there  will  be  fome  danger  of  their  flying  up  without 
the  ftick,  unlefs  the  following,  precaution  is  ta^kcn  :  For 
cafes  being  placed  on  all  fides,  there  can  be  no  notches  • 
for  the  cord  which  ties  on  the  rockets  to  lie  in  ;  there- 
fore, inftead  of  notches,  drive  a  fmall  nail  in  each  fide  of 
the  ftick,  between  the  necks  of  the  cafes  :  and  let  the 
cord,  which  goes  round  their  necks,  be  brought  clofe 
under  the  naik  ;  by  this  means  the  rockets  will  be  as 
fecure  as  when  tied  on  fingly.  Your  rockets  being  thus 
fixed,  carry  a  quick-match,  without  a  pipe,  from  tlie 
mouth  of  one  rocket  to  the  other  ;  this  match  being 
lighted  will  give  fire  to  all  at  once. 

Though  the  direftlons  already  given  may  be  fufii- 
cient  for  thefe  rockets,  we  fliall  here  add  an  improve- 
ment on  a  veiy  eflential  part  of  this  device,  which  is,, 
that  of  hanging  the  rockets  to  be  fired  ;  for  before  the 
I  following; 
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following  method  was  hit  upon,  many  eflays  proved  un- 
fucccfsful.  Inftead,  therefore,  of  the  old  and  common 
manner  of  hanging  them  on  nails  or  hooks,  make  ufe  of 
this  contrivance  :  Have  a  ring  made  of  ftrong  iron  wire, 
large  enough  for  the  ftick  to  go  in  as  far  as  the  mouths 
of  the  rockets  ;  then  let  this  ring  be  fupported  by  a 
fmall  iron,  at  fome  dillance  from  the  poll  or  ftand  to 
which  it  is  fixed;  then  have  another  ring,  fit  to  receive 
and  guide  the  fmall  end  of  the  ftick.  Rockets  thus 
fufpended  will  have  nothing  to  obftruft  their  fire ;  but 
when  they  are  hung  on  nails  or  hooks,  in  fuch  a  man- 
ner that  fome  of  their  mouths  are  againft  or  upon  a 
rail,  there  can  be  no  certainty  of  their  rifmg  in  a  veiti- 
cal  direftion. 

69.  To  Jlre  Sky-rockets  loithout  Sticks. 

You  muil  have  a  Hand,  of  a  block  of  wood,  a  foot 
diameter,  and  make  the  bottom  flat,  fo  that  it  may 
ftand  fteady  :  in  the  centre  of  the  top  of  this  block 
draw  a  circle  24-  inches  diameter,  and  divide  the  cir- 
cumference of  it  into  three  equal  parts  ;  then  take  3 
pieces  of  thick  iron  wire,  -each  about  3  feet  long,  and 
drive  them  ii»to  the  block,  i  at  each  point  made  on 
the  circle  ;  when  thefe  wires  are  drove  in  deep  enough 
to  hold  them  faft  and  upright,  fo  that  the  diftance 
from  one  to  the  other  is  the  fame  at  top  as'  at  bottom, 
the  ftand  is  complete. 

The  ftand  being  thus  made,  prepare  your  rockets 
thus  :  Take  fome  common  ftcy-rockets,  of  any  fize, 
and  head  them  as  you  pleafe  ;  then  get  fome  balls  of 
lead,  and  tie  to  each  a  fmall  wire  2  or  2\  feet  long,  and 
the  other  end  of  each  wire  tie  to  the  neck  of  a  rocket. 
Thefe  balls  anfwer  the  purpofe  of  fticks  when  made  of 
a  proper  weight,  which  is  about  2-3ds  the  weight  of 
the  rocket  ;  but  when  they  are  of  a  proper  fi/.e,  they 
will  balance  the  rocket  in  the  fame  manner  as  a  ftick, 
at  the  ufual  point  of  poife.  To  fire  thefe,  hang  them, 
one  at  a  time,  between  the  tops  of  the  wires,  letting 
tlieir  heads  reft  on  the  point  of  the  wires,  and  the  balls 
hang  down  between  them :  if  the  wires  fhould  be  too 
wide  for  the  rockets,  prcfs  them  together  till  they  fit  ; 
and  if  too  clofe,  force  them  open  ;  the  wires  for  this 
purpofe  muft  be  foftened,  fo  as  not  to  have  any  fpring, 
or  they  will  not  keep  their  pofition  when  prelfed  clofe 
or  opened. 

70.  Raln-falh  and  Stars  for  Sky-rockets,  Double  and 
Single. 

Gold  and  filver  rain  compofitions  arc  drove  in  cafes 
that  are  pinched  quite  clofe  at  one  end  ;  if  you  roll 
them  dry,  4  or  5  rounds  of  paper  will  be  ftrong 
enough  ;  but  if  they  are  pafted,  3  rounds  will  do  ;  and 
the  thin  fort  of  cartridge-paper  is  beft  for  thofe  fmall 
cafes,  which  in  rolling  you  muft  not  turn  down  the  in- 
fide  edge  as  in  other  cafes,  for  a  double  edge  would  be 
too  thick  for  fo  fmall  a  bore.  The  moulds  for  rain- 
falls ftrould  be  made  of  brafs,  and  turned  very  hnooth 
in  the  infide  ;  or  the  cafes,  which  are  fo  very  thin, 
would  tear  in  coming  out  ;  for  the  charge  muft  be 
drove  in  tight ;  and  the  better  the  cafe  fits  the  m©uld, 
the  more  driving  It  will  bear.  Thefe  moulds  have  no 
nipple,  but  inftead  thereof  they  are  made  flat.  As  it 
would  be  veiy  tedious  and  troubkfomc  to  ftiake  the 
compufjuon  out  of  fuch  fmall  ladles  as  are  ufed  for 
thefe  cafes,  it  will  be  neceflary  to  have  a  funnel  made 
of  tlnn  tin,  to  fit  on  the  top  of  the  cafe,  by  the  help 
of  which  }  ou  may  fill  them  very  fiift.    For  fingle  rain- 
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falls  for  4  oz.  rockets,  let  the  diameter  of  the  former  Rock 
be  2-i6ths  of  an  inch,  and  the  length  of  the  cafe  2. 
mches;  for  8  oz.  rockets,  4-i6ths  and  2  diameters 
of  the  rocket  long  ;  for  i  lb.  rockets,  5-i6th8,  and  2 
diameters  of  the  rocket  long;  for  2  lb.  rockets,  5-i6ths, 
and  34  inches  long  ;  for  4  lb.  rockets,  6-i6ths,  and  44 
inches  long;  and  for  6-pounders,  7-i6ths  diameter, 
and  5  inches  long. 

Ot  doable  rain.falls  there  are  two  forts.  For  ex- 
ample, fome  appear  firft  like  a  ftar,  and  then  as  rain  ; 
and  fome  appear  firft  as  rain,  and  then  like  a  ftar. 
When  you  would  have  ftars  firft,  you  muft  fill  the  cafes, 
within  4  inch  of  the  top,  with  rain-compofition,  and 
the  remainder  with  ftar-compofition  ;  but  when  you 
intend  the  rain  ftiould  be  firft,  drive  the  cafe  4  an  inch 
with  ftar-compofition,  and  the  reft  with  rain.  By  this 
method  may  be  made  many  changes  of  fire  ;  for  in  large 
rockets  you  may  make  them  firll  burn  as  ftars,  then 
rain,  and  again  as  ftars  ;  or  they  may  firft  ftiow  rain, 
then  ftars,  and  finifh  with  a  report ;  but  when  they  are 
thus  managed,  cut  open  the  firft  rammed  end,  after 
they  are  filled  and  bounced,  at  Which  place  prime  them. 
The  ftar-compofition  for  this  purpofe  muft  be  a  little 
ftronger  than  for  rolled  ftars. 

Strung Jiars.  Firft  take  fome  thin  paper,  and  cut 
it  Into  pieces  of  inch  fquare,  or  thereabouts;  then 
on  each  piece  lay  as  much  dry  ftar-compofition  as  you 
think  the  paper  will  eafily  contain  ;  then  twift  up  the 
paper  as  tight  as  you  can  ;  when  done,  rub  fome  pafte 
on  your  hands,  and  roll  the  ftars  between  them  ;  then 
fet  them  to  dry  :  your  ftars  being  thus  made,  get  fome 
flax  or  fine  tow,  and  roll  a  little  of  it  over  each  ftar ; 
then  pafte  your  hands  and  roll  the  ftars  as  before,  and 
fet  them  again  to  dry  ;  when  they  are  quite  dry,  with 
a  piercer  make  a  hole  through  the  middle  of  each,  in- 
to which  run  a  cotton  quick-match,  long-enough  to 
hold  10  or  12  ftars  at  3  or  4  inches  diftance  :  but  any 
number  of  ftars  may  be  ftrung  together  by  joining  the 
match. 

Tailed Jlars.  Thefe  are  called  tailed  Jiars,  becaufe 
there  are  a  great  number  of  fparks  ifl'ue  from  them, 
which  reprefent  a  tail  like  that  of  a  comet.  Of  thcfe 
there  are  two  forts ;  which  are  rolled,  and  drove  :  when 
rolled,  they  muft  be  moiftened  with  a  liquor  made  of 
half  a  pint  of  fpirit  of  wine  and  half  a  gill  of  thin  fizc, 
of  this  as  much  as  will  wet  the  compofition  enough  to 
make  it  roll  eafy  ;  when  they  are  rolled,  fift  meal-pow- 
der  over  them,  and  fet  them  to  dry. 

When  tailed  ftars  are  drove,  the  compofition  muft 
be  moiftened  with  fpirit  of  wine  only,  and  not  made  fo 
wet  as  for  rolling  :  1  and  2  oz.  cafes,  rolled  dry,  are 
beft  for  this  purpofe  ;  and  when  they  are  filled,  unroll 
the  cafe  within  3  or  4  rounds  of  the  charge,  and  all 
that  you  unroll  cut  off" ;  then  pafte  down  the  loofe 
edge  :  2  or  3  days  after  the  cafes  are  filled,  cut  them 
in  pieces  5  or  6-8ths  of  an  inch  in  length :  then  melt 
fome  wax,  and  dip  one  end  of  each  piece  into  it,  fo  as 
to  cover  the  compofition  :  the  other  end  muft  be  rubbed 
with  meal-powder  wetted  with  fpirit  of  wine. 

Drove  Jiars.  Cafes  for  drove  ftars  are  rolled  with 
pafte,  but  are  made  very  thin  of  paper.  Before  you 
begin  to  fill  them,  damp  the  compofition  with  fpirit 
of  wine  that  has  had  fome  camphor  diflblved  in  it : 
you  may  ram  them  indifferently  hard,  fo  that  you  do 
not  break  or  fack  the  cafe  ;  to  prevent  which,  they 
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s,  fliould  fit  tight  In  tKe  mould.  They  are  drove  in  cafes 
of  feveral  fizes,  from  8  drams  to  4  oz.  When  they  are 
filled  in  i  oz.  cafes,  cut  them  in  pieces  of  |  of  an  inch 
long  ;  if  I  oz.  cafes,  cut  them  in  pieces  of  i  inch  ;  if 
2  oz.  cafes,  cut  them  in  pieces  of  inch  long;  and 
if  4  oz.  cafes,  cut  them  in  pieces  of  li  inch  long : 
having  Cut  your  ftars  of  a  proper  fize,  prime  both  ends 
with  wet  meal-powder.  Thefe  ftars  are  feldom  put  in 
rockets,  they  being  chiefly  intended  for  air-balloons, 
and  drove  in  cafes,  to  prevent  the  compofition  from 
being  broke  by  the  force  of  the  blowing  powder  in 
the  fiiell. 

Rolling  Jlars  are  commonly  made  about  the  fize 
of  a  miifl<et-ball ;  though  they  are  rolled  of  feveral 
fizes,  from  the  bignefs  of  a  piftol-ball  to  1  inch  dia- 
meter ;  and  fometimes  veiy  fmall,  but  are  then  called 
/parks.  Great  care  muft  be  taken  in  making  ftars, 
firft,  that  the  feveral  ingredients  are  reduced  to  a  fine 
powder  ;  fecondly,  that  the  compofition  is  well  work- 
ed and  mixed.  Before  you  begin  to  roll,  take  about 
.  a  pound  of  compofition,  and  wet  it  with  the  following 
liquid,  enough  to  make  it  ftick  together  and  roll  eafy  : 
Spirit  of  wine  i  quart,  in  which  diffolve  ^  of  an  ounce 
of  ifinglafs.  If  a  great  quantity  of  compofition  be 
wetted  at  once,  the  fpirit  will  evaporate,  and  leave  it 
dry,  before  you  can  roll  it  into  ftars:  having  rolled 
up  one .  proportion,  fiiake  the  ftars  in  meal-powder, 
and  fet  them  to  dry,  which  they  will  do  in  3  or  4 
days  ;  but  if  you  fliould  want  them  for  immediate  ufe, 
dry  them  iif  an  earthen  pan  over  a  flow  heat,  or  in  an 
oven.  It  is  very  difficult  to  make  the  ftars  all  of 
'  an  equal  fize  when  the  compofition  is  taken  up  pro- 
mifcuoufly  with  the  fingers;  but  by  the  following 
method  they  may  be  made  very  exaft  :  When  the  mix- 
ture  is  moiftened  properly,  roll  it  on  a  flat  fmooth  ftone, 
and  cut  it  into  fquare  pieces,  making  each  fquare  large 
enough  for  the  ftars  you  intend.  7'here  is  another 
method  ufed  by  fome  to  make  ftars,  which  is  by  rol- 
ling the  compofition  in  long  pieces,  and  then  cutting 
off  the  ftar,  fo  that  each  ftar  will  be  of  a  cyhndrical 
form  :  but  this  method  is  not  fo  good  as  the  for- 
mer ;  for,  to  make  the  compofition  roll  this  way,  it 
muft  be  made  very  wet,  which  makes  the  ftars  heavy, 
as  v  ell  as  weakens  them.  All  ftars  muft  be  kept  aj 
much  from  air  as  poflible,  otherwife  they  will  grow 
weak  and  bad. 

71.  Scrolls  for  Sky-rockets. 

Cafes  for  fcrolls  fliould  be  made  4  or  5^  inches  in 
length,  and  their  interior  diameter  j-Sths  of  an  inch  : 
one  end  of  thefe  cafes  muft  be  pinched  quite  clofe,  be- 
fore you  begin  to  fill  ;  and  when  filled,  clofe  the  other 
end  :  then  in  the  oppofite  fides  make  a  fmall  hole  at 
each  end,  to  the  compofition,  in  the  fame  manner  as 
in  tourbillons  ;  and  prime  them  with  wet  meal-pawder. 
You  may  put  in  the  head  of  a  rocket  as  many  of 
thefe  cafes  as  it  will  contain  :  being  fired  they  turn 
very  quick  in  the  air,  and  form  a  icroll  or  fpiral  fine. 
I'hey  are  generally  filled  with  a  ftrong  charge,  as  that 
of  ferpents  or  brilliant  fire. 

7  2.  Sivarmers,  or  fmall  Rocketsi 

Rockets  that  go  under  the  denomination  oifwarm- 
ers,  are  thofe  from  2  oz.  downwards.  Thele  roc- 
kets are  fired  fometimes  in  flights,  and  in  large  water- 
works, &c.  Swarmers  of  i  and  2  oz.  are  bored,  and 
made  in  the  fame,  manner  . as  large  rockets,  except  that, 
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when  headed,  their  heads  muft  be  put  on  without  a^ocl^et?, 

collar  :  the  number  of  ftrokes  for  driving  i  oz.  muft  be  ^-  ^  ^ 

8,  and  for  2  oz.  12. 

All  rockets  under  i  oz.  are  not  bored,  but  muft  be 
filled  to  the  ufual  height  with  compofition,  which 
generally  confifts  of  fine  meal-powder  4  oz.  and  char- 
coal or  lleel-duft  2  drams  :  the  number  of  ftrokes  for. 
ramming  thefe  fmall  fwarmers  is  not  material,  provided 
they  are  rammed  true,  and  moderately  hard.  The 
necks  of  unbored  rockets  muft  be  in  the  fame  propor- 
tion as  in  common  cafes. 

•J  ^.  Stands  for  Sky-rockets. 

Care  muft  be  taken,  in  placing  the  rockets  when 
they  are  to  be  fired,  to  give  them  a  vertical  direflion 
at  their  firft  fetting  out ;  which  may  be  managed  thus. 
Have  two  rails  of  wood,  of  any  length,  fupported  at 
each  end  by  a  perpendicular  leg,  fo  that  the  rails  be 
horizontal,  and  let  the  diftance  from  one  to  the  other 
be  almoft  equal  to  the  length  of  the  fticks  of  the  ro«- 
kets  intended  to  be  fired  ;  then  in  the  front  of  the  top 
rail  drive  fquare  hooks  at  8  inches  diftance,  with  their 
points  turning  fidewife,  fo  that  when  the  rockets  are 
liung  on  them,  the  points  will  be  before  th^  fticks 
and  keep  them  from  falling  or  being  blown  off  by  the 
wind  :  in  the  front  of  the  rail  at  bottom  muft  be  ftaples, 
drove  perpendicular  under  the  hooks  at  top  ;  through 
thefe  ftaples  put  the  fmall  ends  of  the  rocket-fticks. 
Rockets  are  fired  by  applying  a  lighted  port-fire  to  their 
mouths. 

A^.  B.  When  flcy-rockqts  are  made  to  perfeftion,  and 
fired,  they  will  ftand  2  or  3  feconds  on- the  hook  before 
they  rife,  and  then  mount  up  brifldy,  with  a  fteady 
motion,  carrying  a  large  tail  from  the  ground  all  the 
way  up,  and  juft  as  they  turn  break  and  difperfe  {be 
ftars. 

74.  Girandole  Chefls  for  Flights  of  Rockets. 

Thefe  arc  genei-ally  compofed  of  four  fides,  of  equal 
dimenfious;  but  may  be  made  of  any  diameter,  accord- 
ing to  the  number  of  rockets  defigned  to  be  fired  ;  its  • 
height  muft  be  in  proportion  to  the  rockets,  but  muft 
always  be  a  little  higher  than  the  rockets  with  their 
fticks.  When  the  fides  are  joined,  fix  in  the  top,  as 
far  down  the  chcft  as  the  length  of  one  of  the  rockets  ■ 
with  its  cap  on.  In  this  top,  make  as  many  fquare 
or  round  holes  to  receive  the  rocket-fticks,  as  you  in- 
tend to  have  rockets  ;  but  let  the  diftance  between 
thtm  be  fufficient  for  the  rockets  to  ftand, without 
touching  ene  another  ;  then  from  one  hole  to  another 
cut  a  groove  large  enough  for  a  quick-match  to  lie  im: 
the  top  being  thus  fixed,  put  in  the  bottom,  at  about 
I  ^  foot  diftance  from  the  bottom  of  the  cheft  ;  in  this 
bottom  muft  be  as  many  holes  as  in  the  top,  and  all  to 
correfpond  ;  but  thefe  holes  need  not  be  fo  large  as 
thole  in  the  top. 

To  prepare  your  cheft,  you  muft  lay  a  quick-match, 
in  all  the  grooves,  from  hole  to  hole  ;  then  take  fome 
flcy-rockcts,  and  rub  them  in  the  mouth  with  wet  meal- 
powder,  and  put  a  bit  of  match  up  the  cavity  of  each|  . 
which  match  muft  be  long  enough  to  hang  a  little  be- 
low the  mouth  of  the  rocket.  Your  rockets  and  cheft 
being  prepared  according  to  the  above  direclions,  put 
the  ilicks  of  the  rockets  through  the  holes  in  the  top 
and  bottom  of  the  cheft,  fo  that  their  mouths  may  reft 
on  the  quick-matcli  in  the  grooves  :  by  which  all  the 
rocket's  ^vill  be  fired  at  ouce  ;  for  by  giving  fire  to  any 
2.  part^ 
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Rqcktts,  part  of  the  match,  it  will  communicate  to  all  the  roc- 
.  ^'  ^  kets  in  an  inftant.  As  it  would  be  rather  troublefome 
to  dircft  the  fticks  from  the  top  to  the  pr-oper  holes  in 
the  bottom,  it  will-be  neceffary  to  have  a  fmiill  door 
in  one  of  the  fides,  which,  when  opened,  you  may  fee 
how  to  place  the  fticks.  Flights  of  rockets  being  fel- 
dom  fet  off  at  the  beginning  of  any  fire- works,  they 
are  in  danger  of  being  fired  by  the  fparks  from  wheek, 
&c.  therefore,  to  preferve  them,  a  cover  fhould  be 
-made  to  fit  on  the  cheft,  and  the  door  in  the  fide  kept 
fliut. 

75.  Serpents  or  Snakes  for  Pots  of  Aigrettes,  fmall  Mor- 
tar s^  Shy-rochets,'^  c. 

Serpents  for  this  ufe  are  made  from  'i\  inches  to 
7  inches  long,  and  their  formers  from  3-i6ths  to  5-8ths 
of  an  inch  diameter  ;  but  the  diameter  of  the  cafes 
muft  always  be  equal  to  2  diameters  of  the  former. 
They  are  rolled  and  choaked  hke  other  cafes,  and  fill- 
ed with  compofitlon  from  j-Sths  of  an  inch  to  i'^  inch 
liigh,  according  to  the  fize  of  the  mortars  or  rockets 
they  are  defigned  for  ;  and  the  remainder  of  the  cafes 
bounced  with  corn-powder,  and  afterwards  their  ends 
pinched  and  tied  clofe :  before  they  are  ufed,  their 
mouths  muft  be  primed  with  wet  meal'powder. 

76.  Leaders,  or  Pipes  of  Communication. 

The  beft  paper  for  leaders  is  elephant ;  which  you 
icut  into  long  flips  2  or  3  inches  broad,  fo  that  they 
may  go  3  or  4  times  round  the  former,  but  not  more  : 
when  they  are  very  thick,  they  are  too  ftrong  for  the 
paper  which  fattens  them  to  the  works,  and  will  fome- 
times  fly  off  without  leading  the  fire.  The  formers  for 
thefe  leaders  are  made  from  2  to  6-i6ths  of  an  inch 
diameter;  but  4-i6thsis  the  fize  generally  made  ufe  of. 
The  formers  arc  made  of  fmooth  brafs  wire:  when  you 
ufe  them,  rub  them  over  with  greafe,  or  keep  them  wet 
with  pafte,  to  prevent  their  fticking  to  the  paper, 
which  muft  be  pafted  all  over.  In  rolling  of  pipes, 
make  ufe  of  a  rolling-board,  but  ufe  it  hghtly:  having 
rolled  a  pipe,  draw  out  the  former  with  one  hand, 
holding  the  pipe  as  light  as  poffible  with  the  other  ; 
for  if  it  prefs  againft  the  former,  it  will  ftick  and  tear 
the  paper. 

N.  B.  Make  your  leaders  of  different  lengths,  or  In 
clothing  of  works  you  will  cut  a  great  many  to  wafte. 
Leaders  for  marron  batteries  muft  be  made  of  ftrono- 
cartridge  paper. 

77.  Crackers. 
Cut  fome  cartridge  paper  into  pieces  3I  inches  broad, 
and  one  foot  long  ;  one  edge  of  each  fold  down  length- 
wife  about  of  an  inch  broad  ;  then  fold  the  double 
edge  down  of  an  inch,  and  turn  the  fingle  edge  back 
half  over  the  double  fold  ;  then  open  it,  and  lay  all 
along  the  channel,  which  is  formed  by  the  folding  of 
the  paper,  fome  meal-powder ;  then  fold  it  over  and 
'  over  till  all  the  paper  is  doubled  up,  rubbing  it  down 
eveij  turn  ;  this  done,  bend  it  backwards  and  forwards, 
2  4-  inches,  or  thereabouts,  at  a  time,  as  oft  as  the  pa- 
per will  allow  ;  then  hold  all  thefe  folds  flat  and  clofe, 
and  with  a  fmall  pinching  cord  give  one  turn  round  the 
middle  of  the  cracker,  and  pinch  it  clofe  ;  then  bind  it 
with  a  packthread  as  tight  as  you  can  ;  then,  in  the 
place  where  it  was  pinched,  prime  one  end  of  it,  and 
cap  it  with  touch-paper.  When  thefe  crackers  are 
fired,  they  will  give  a  report  at  every  turn  of  the  pa- 
per :  if  you  would  have  a  great  number  of  bounces, 
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you  muft  cut  the  paper  longer,  or  join  them  after  they  a, 
are  made  ;  but  if  they  are  made  very  long  before  they  &c. 
are  pinched,  you  muft  have  a  piece  of  wood  with  a 
groove  in  it,  deep  enough  to  let  in  half  the  cracker  ; 
this  will  hold  it  ftraight  while  it  is  pinching.    Fig.  12! 
reprefents  a  cracker  complete. 

78.  Single  Reports. 
Cafes  for  reports  are  generally  rolled  on  one  and  two 
oz.  formers,  and  feldom  made  larger  but  on  particular 
occafions ;  they  are  made  from  two  to  four  inches  lono-, 
and  very  thick  of  paper.  Having  rolled  a  cafe,  pinch 
one  end  quite  clofe,  and  drive  it  down :  then  fill  the 
cafe  with  corn-powder,  only  leaving  room  to  pinch  it 
at  top ;  but  before  you  pinch  it,  put  in  a  piece  of  pa- 
per at  top  of  the  powder.  Reports  are  fired  by  a  vent, 
bored  in  the  middle,  or  at  one  end,  juft  as  required. 
79.  Marrons. 
^  Formers  for  marrons  are  from  |-  of  an  inch  to  i  \ 
diameter.  Cut  the  paper  for  the  cafes  twice  the  diame- 
ter of  the  former  broad,  and  long  enough  to  go  three 
times  round  :  when  you  have  roUed  a  cafe,  pafte  down 
the  edge  and  tie  one  end  clofe  ;  then  with  the  former 
drive  it  down  to  take  away  the  wrinkles,  and  make  it 
flat  at  bottom ;  then  fill  the  cafe  with  corn-powder  one 
diameter  and  ^  high,  and  fold  down  the  reft  of  the  cafe 
tight  on  the  powder.  The  marr»n  being  thus  made, 
wax  fome  ftrong  pack-thread  with  flioemakers  wax  ; 
this  thread  wind  up  in  a  ball,  then  unwind  two  or  three 
yards  of  it,  and  that  part  which  is  near  the  ball  make 
faft  to  a  hook  ;  then  take  a  marron,  and  ftand  as  far 
from  the  hook  as  the  pack-thread  will  reach,  and  wind 
it  lengthwife  round  the  marron  as  clofe  as  you  can,  till 
it  will  hold  no  more  that  way  ;  then  turn  it,  and  wind 
the  packthread  on  the  ftiort  way,  then  lengthwife 
again,  and  fo  on  till  the  paper  is  all  covered  ;  then  make 
faft  the  end  of  the  packthread,  and  beat  down  both 
ends  of  the  marron  to  bring  it  in  fhape.  The  method 
of  firing  marrons  is  by  making  a  hole  at  one  end  with 
an  awl,  and  putting  in  a  piece  of  quick-match  ;  then 
take  a  piece  of  ftrong  paper,  in  which  wrap  up  the 
marron  with  two  leaders,  which  muft  be  put  down  to 
the  vent,  and  the  paper  tied  tight  round  them  with 
fmall  twine  :  thefe  leaders  are  bent  on  each  fide,  and 
their  loofe  ends  tied  to  other  marrons,  and  are  nailed  in 
the  middle  to  the  rail  of  the  ftand,  as  in  fig.  13.  The 
ufe  of  winding  the  packthread  in  a  ball  is,  that  you  may 
let  it  out  as  you  want  it,  according  to  the  quantity  the 
marron  may  require  ;  and  that  it  may  not  be  tied  iu 
knots,  which  would  fpoil  the  marron. 

80.  Marron  Batteries ^ 
If  well  managed,  will  keep  time  to  a  march,  or  a 
flow  piece  of  mufic.  Marron  batteries  are  made  of  fe- 
veral  ftands,  with  a  number  of  crofs  rails  for  the  mar- 
rons ;  which  are  regulated  by  leaders,  by  cutting  them 
of  different  lengths,  and  naihng  them  tight,  or  loofe, 
according  to  the  time  of  the  mufic.  In  marron  batte- 
ries you  muft  ufe  the  large  and  fmall  marrons,  and  the 
nails  for  the  pipes  muft  have  flat  heads. 

81.  Line  Rochets. 
Are  made  and  drove  as  the  flcy-rockets,  but  have 
no  heads,  and  the  cafes  muft  be  cut  clofe  to  die  clay  : 
they  are  fometimes  made  with  fix  or  feven  changes,  but 
in  general  not  more  than  four  or  five.  The  method  of 
managing  thofe  rockets  is  thus  :  Firft,  have  a  piece  of 
light  wood,  the  length  of  one  of  the  rockets,  turned 

round 
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TounH  about  il  inches  diameter,  with  a  hole  through 
-the  middle  lengthwife,  large  enough  for  the  Hme  to  go 

""■eafily  through:  if  you  deftgn  four  changes,  have  four 
grooves  cut  in  the  fwivel,  one  oppolite  the  other,  to 
•lay  the  rockets  in. 

The  mouths  of  t?»e  rockets  being  rubbed  with  wet 
-meal-powder,  ky  them  in  the  gi-ooves  head  to  tail, 
and  tie  them  fall ;  from  the  tall  of  the  firit  rocket  carry 
a  leader  to  the  mouth  of  the  fecond,  and  from  the  fe- 
icond  to' the  third,  and  fo  on  to  as  many  as  there  are 
■'on  the  fwivel,  making  every  leader  very  fecure  ;  but  in 
•fixing  thefe  pipes,  take  care  that  the  quick-match  does 
•not  enter  the  bores  of  the  rocket&  :  the  rockets  being 
fixed  on' the' fwivel  and  ready  to  be  fired,  have  a  line 
TOO  yards  long,  ftretched  and  fixed  up  tight,  at  any 
•height  from  the  ground  ;  but  be  fare  to  place  it  hori- 
•lEontally  :  this  length  of  line  willd©  for  41b.  rockets;  but 
«if  larger,  the  line  muft  be  longer.  Before  you  put. up 
»theline,  put  one  end  of  it  through  the  fwivel;  and  when 
•you  fire  the  line  rocket,  let  the  mouth  of  that  rocket 
•which  you  fire  firft  face  that  end  of  the  line  where  you 
*ftand  ;  then  the  firft  rocket  will  carr)"- the  reft  to  the 
■Other  end  of  the  line,  and  the  fecond  will  bring  them 
%ack;  and  fo  they  will  nm  out  and  in  according  to  the 
■^number  of  rockets:  at  each  end  of  the  line  there  mufl 
'be  a  piece  of  flat  wood  for  the  rocket  to  ftrike  agalnrt, 

*  or  its  force  will  cut  the  line.  Let  the  line  be  well  foap- 
ed,  and  the  hole  in  the  fwivel  very  fmooth. 

82.  Different  Decorations  for  Line  Rochets. 
To  line  rockets  may  be  fixed  great  variety  of  figures, 
■fvich  as  flying  dragonr?,  Mercuries,  flilps,  &c.  Or  they 
may  be  made  to  run  on  the  line  like  a  wheel.;  which  is 
tione  in  this  manner.  Have  a  flat  fwivel  made  very  exaft, 
and  on  it  tie  two  rockets  obliquely,  one  on  each  fide, 
which  will  make  it  turn  round  all  the  vray  it  goes,  and 
•form  a  circle  of  fire;  the  charge  for  thefe  rockets 
■ihould  be  a  little  weaker  than  common.  If  you  would 
fhow  two  dragons  fighting,  get  two  iwivels  made 
Tquare,  and  on  each  tie  three  rockets  together  on  the 
■under  fide  ;  then  have  two  flying  dragons  made  of  tin, 
-and  fix  one  of  them  on  the  top  of  each  fwivel,  fo  as  to 
ttand  upright ;  in  the  mouth  of  each  dragon  put  a  fmall 
«afe  of  common  fire,  and  another  at  the  end  of  tiie 
tail ;  you  may  put  two  or  three  port-ftres,  of  a  ftrong 
tharge,  on  one  fide  of  their  bodies,  to  ■fhow  them.  This 
"done,  put  them  on  the  line,  one  at  each  end  ;  but  let 
"^there  be  a  fwivel  in  the  midfUe  of  the  line  to  keep  the 
^iragons  from  ft riking  together :  before  you  fire  the 
rockets,  light  the  cafes  on  the  dragons  ;  and  if  care  be 
taken  in  firing  both  at  the  fame  time,  they  will  meet 
in  the  middle  of  the  line,  and  feeni  to  hght.  Then 
they  will  run  back  and  return  with  g-reat  violence  ; 
^hich  will  have  a  very  plcafing  effeft.  The  line  far 
Ihefe  rockets  muft  be  very  long,  or  they  wiU  ftrike  too 
liard  together. 

83.  Ch'incfe  Flyers- 
'Cafes  for  flyers' may  be  made  of  d'ifferent  fizes,  from 
TOne  to  eight  ounces  :  they  muft"  be  made  thick  of  pa- 
per, and<  eight  interior  diameters  long  ;  they  are  rolled 
in  the  fame  manner  as  toarbillons,  with  a  ftraight  paft- 
ed  edge,  and  pinched  clofe  at  one  erfd.  The  -method 
^f  BHing  them  is,  the  cafe  being  put  in  a  mould,  whofe 
'Cylinder,  or  foot,  muft  be  flat  at  top  -without  a  nipple, 
fill  it  within  4-  a  diameter  of  the  middle  ;  then  ram  in 
•j-  a  diameter  of  ■  clay,  .on^tiiat  as  m'ueh  oompofition  as 
V^L.  XV.  Part  II. 


&c. 


E  (G    H   N   Y.  705 

before,  on  which  drive  i  a  diametci'  -of  clay;  tliert-pindh  'ftockcti, 
the  cafe  clofe,  and  drive  it  down  flat :  after  this  is  d.on«, 
bore  a  hole  exaftly  through  the  centre  of  the  clay  in 
the  middle  ;  then  in  the  oppofite  fides,  at  both  ends, 
make  a  vent ;  and  in  that  fide  ytia  intend  to  fire  fifft 
make  a  fmall  bole  to  the  compofitlon  near  the  clay  m 
the  middle,  from  which  cany  a  qAiick-match,  coverejd 
with  a  fingle  paper,  to  the  vent  at  tlie  other  end  ;  then, 
when  the  charge  is  burnt  on  one  fide,  it  will,  by  means 
of  the  quick-match,  communicate  to  the  charge  on  th« 
other  (which  may  be  of  a  different  fort).  The  fiycM 
being  thus  made,  put  an  iron  pin,  that  rhuft  be  fixed 
in  the  work  on  which  they  are  to  be  fired,  and  on 
which  they  are  to  run,  through  the  hole  in  the  middle; 
on  the  end  of  this  pin  muft  be  a  nut  to  keep  the  flyer 
from  running  off.  If  you  would  have  them  turn  back 
again  after  they  are  burnt,  make  both  the  vents  at  the 
ends  on  the  fame  fide,  which  .will  alter  its  covirfe  the 
contrary  way. 

84.  Tabk  Rociets, 

Are  defigned  merely  to  fhow  the  truth  of  driving, 
and  the  judgment  of  a  fire-worker,  they  having  no  other 
effeft,  when  fired,  than  fpinning  round  in  the  fame  place 
where  they  begin,  till  they  ai-e  burnt  out,  and  fhowing 
nothing  more  than  an  horizontal  circle  of  fire. 

The  method  of  making  thefe  rockets  is — Hive  a 
cone  turned  out  of  hard  wood  2^-  inches  diameter,  and 
as  much  high  ;  round  the  bafe  of  it  draw  a  line  ;  on 
this  Hne  fix  four  fpokes,  two  inches  long  each,  fb  as 
to  ftasd  one  oppofite  the  other ;  then  fill  four  nine-inch 
one  lb  cafes  with  any  ftrong  compofition,  within  two 
inches  of  the  top :  thefe  cafes  are  made  like  tourbillons, 
and  muft  be  rammed  with  the  greateft  exaftnefs. 

Your  rockets  being  filled,  fwc  their  open  ends  on  the 
fliort  fpokes  ;  then  in  the  fide  of  each  cafe  bore  a  hole 
near  the  clay;  all  thefe  holes,  or  vents,  muft  be  fo  made 
that  the  fire  of  each  cafe  may  aft  the  fame  way  ;  from 
thefe  vents  carry  leaders  to  the  top  of  the  cone,  and 
tie  them  together.  When  you  would  fire  the  rockets, 
fet  tliem  on  a  fmooth  table,  and  light  the  leaders  in  the 
middle,  and  all  the  cafes  will  fire  together  (fee  fig.  14.) 
and  fpin  on  the  point  of  the  cone. 

Thefe  rockets  may  be  made  to  rife  like  tourbillons, 
by  making  the  cafes  fhorter,  and  boring  four  holes  ia 
the  under  fide  of  each  at  equal  diftancea :  this  beiitg 
done,  they  are  called  double  tourbii/ons. 

Note.,  AH  the  vents  in  the  under  fide  of  the  cafes 
muft  be  lighted  at  once;  and  the  fhai-p  poittt  of  tliecone 
cut  off,  at  which  placa  make  it  fphericak 

Sect.  V.  Of  Wheels  and  other  Worh- 


Kate 

CCCCXXIX* 


S^'.  Single  Fert'tcal  PVheelu 
There  arc  different  forts  of  vertical  wheels;  forftt 
having  their  fells  of  a  circular  form,  others  of  an  hexa- 
gon, oftagon,  or  decagon  form,  or  any  niunber  of  fides, 
according  to  the  length  of  the  cafes  you  defign  for  the 
wheel :  your  fpokes  being  fixed  in  the  nave,  n-ail  flips 
6f  thr,  with  their  edges  turned  up,  fo  as  to  form  grooves 
for  the  cafes  to  he  in,  fr6m  the  end  of  one  fpoke  to 
another;  then  tie  your  cafes  in  the  grooves  head. to  tail^ 
in  the  fame  manner  as  thofe  on  the  horizontal  water- 
shed, fo  that  the  cafes  fucceffively  taking  fire  from  one 
i&nother,  will  keep  the  wheel  in  an  equal  rotation.  Two 
6f  thefe  wheels  are  very  oft  fired  together,  one  on  each 
3  4  U  fide 
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Of  Wheels,  fide  of  a  building  ;  and  both  lighted  at  the  fame  time, 
all  t-jie  cafes  filled  alike,  to  make  -them  keep  time 
"  together  ;  which  they  will  do  if  made  by  the  following 
direftions.  In  all  the  cafes  of  both  wheels,  except  the 
firft,  on  each  wheel  drive  two  or  three  ladles  full  of  flow 
fire,  in  any  part  of  the  cafes  ;  but  be  careful  to  ram  the 
fame  quantity  in  each  cafe,  and  in  the  end  of  one  of 
the  cafes,  on  each  wheel,  you  may  ram  one  ladlefuU 
of  <lead-fire  com.pofition,  which  mult  be  very  lightly 
drove;  you  may  alfo  make  many  changes  of  fire  by  this 
method. 

Let  the  hole  in  the  nave  of  the  wheel  be  Uned  with 
brafs,  and  made  to  turn  on  a  fmooth  iron  fpindle.  On 
■the  end  of  this  fpindle  let  there  be  a  nut,  to  fcrew  off 
and  on  ;  when  you  have  put  the  wheel  on  the  fpindle, 
fcrew  qn  the  nut,  which  will  keep  the  wheel  from  fly- 
ing-off.  Let  the  mouth  of  the  firft  cafe  be  a  little  rai- 
fed.  See  fig,  1 5.  Vertical  wheels  are  made  from  10 
inches  to  3  feet  diameter,  and  the  fize  of  the  cafes  mull 
differ  accordingly ;  4-0Z.  cafes  will  do  for  wheels  of  1 4. 
or  16  inches  diameter,  which  is  the  proportion  gene- 
rally ufed.  The  befl  wood  for  wheels  of  all  forts  is  a 
light  and  dry  beech. 

86.  Horizontal  Wheels, 
Are  beft  when  their  fells  are  made  circular ;  in  the 
middle  of  the  top  of  the  nave  muft  be  a  pintle,  turned 
out  of  the  fame  piece  as  the  nave,  two  inches  long,  and 
equal  in  diameter  to  the  bore  of  one  of  the  cafes  of  the 
wheel :  there  miift  be  a  hole  bored  up  the  centre  of  the 
nave,  within  half  an  inch  of  the  top  of  the  pintle.  The 
wheel  being  made,  nail  at  the  end  of  each  fpoke  (of 
which  there  fhould  he  fix  or  eight)  a  piece  of  wood,  with 
a  groove  cut  in  it  to  receive  the  cafe.  Fix  thefe  pieces 
in  fuch  a  manner  that  half  the  cafes  may  incline  up- 
wards and  half  downwards,  and  that,  when  they  are 
lied  on,  their  heads  and  tails  may  come  very  neai  to- 
gether ;  from  the  tail  of  one  cafe  to  the  mouth  of  the 
other  carry  a  leader,  which  fecure  with  pafted  paper. 
Befides  thefe  pipes,  it  will  be  neceffary  to  put  a  Httle 
meal-powder  infide  the  palled  paper,  to  blow  off  the 
pipe,  that  there  may  be  no  obftruitlon  to  the  fire  from 
the  cafes.  By  means  of  thefe  pipes  the  cafe  will  fuc- 
cefTively  take  fire,  burning  one  upwards  and  the  other 
downwards.  On  the  pintle  fix  a  cafe  of  the  fame  fort 
as  thofe  on  the  wheel ;  this  cafe  mufl  be  fired  by  a  lead- 
er from  the  mouth  of  the  lafl  cafe  on  the  wheel,  which 
eafe  mufl  play  downwards :  inftead  of  a  common  caft 
in  the  middle,  you  may  put  a  cafe  of  Chinefe  fire,  long 
enough  to  burn  as  long  as  two  or  three  of  the  cafes  on 
the  wheel. 

Horizontal  wheels  are  oft  fired  two  at  a  time,  and 
made  to  keep  time  like  vertical  wheels,  only  they  are 
made  without  any  flow  or  dead  fire  ;  10  or  12  inches 
win  be  enough  for  the  diameter  of  wheels  with  fix 
fpokes.  Fig.  16.  reprefents  a  wheel  on  fire,  with  the 
firft  cafe  burning. 

87.  Spiral  Wheels, 
Are  only  double  horizontal  whcds,  and  made  thus  : 
The  nave  muft  be  about  6  inches  long,  and  fomtwhat 
thicker  than,  the  flngle  fort ;.  inftead  of  the  pintle  at  top,, 
make  a  hole  for  the  cafe  to  be  fixed  in,  and  two  fets  of 
fpokes,  one  fct  neai  the  top  of  the  nave^  and  the  other 
near  the  bottom.  At  the  end  of  each  fpoke  cut  a 
groove  wherein  you  tie  the  cafes,  there  being  no  fell ; 
the  fpokes  fhould  not  be  more  than  3-i  inches  long  from 
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the  nave,  fo  that  the  wheel  may  not  be  more  than  8  or  Of 

9  inches  diameter ;  the  cafes  are  placed  in  fuch  a  man- 
ner, that  thofe  at  top  pky  down,  and  thofe  at  bottom 
play  up,  but  let  the  third  or  fourth  cafe  play  horizon- 
tally. The  cafe  in  the  middle  may  begin  with  any  of 
the  others  you  pleafe:  6  fpokes  will  be  enough  for  each 
fet,  fo  that  the  wheel  may  confift  of  1 2  cafes,  befid<j5 
that  on  the  top :  the  cafes  6  inches  each. 

88.  Plural  Wheels, 

Are  made  to  turn  horizontally,  and  to  confift  of  three 
fets  of  fpokes,  placed  6  at  top,  6  at  bottom,  and  4  n\ 
the  middle,  which  muft  be  a  little  fhorter  titan  the  reft; 
let  the  diameter  of  the  wheel  be  i  o  inches ;  the  cafes 
muft  be  tied  on  the  ends  of  the  fpokes  In  grooves  cut 
on  purpofe,  or  in  pieces  of  wood  nailed  on  the  ends  yf 
the  fpokes,  with  grooves  cut  in  them  as  ufual;  in  cloth- 
ing thefe  wheels,  make  the  upper  fet  of  cafes  play  ob- 
liquely downwards,  the  bottom  fet  obHquely  upwards, 
and  the  middle  fet  horizontally.  In  placing  the  leaders, 
you  muft  order  it  fo  that  the  cafes  may  burn  thus,  viz. 
firfl  up,  then  down,  then  horizontal,  and  fo  on  witli  the 
reft.  But  another  change  may  be  made,  by  driving  in 
the  end  of  the  8th  cafe vtwo  or  three  ladlefuls  of  flow 
fire,  to  burn  till  the  wheel  has  ftopped  its  courfc  ;  then 
let  the  other  cafes  be  fixed  the  contrary  way,  which  will 
make  the  wheel  run  back  again  :  for  the  cafe  at  top 
you  may  put  a  fmall  gerbe ;  and  let  the  cafes  on  the 
fpokes  be  fliprt,  and  filled  with  a  flrong  briUiant  charge. 
89.  lllumuiated  Spiral  Wheel. 

Firft  have  a  circular  horizontal  wheel  made  two  feet 
diameter,  with  a  hole  quite  through  the  nave;  then  take 
three  thin  pieces  of  deal,  three  feet  long  each,  and  ^  of 
an  inch  broad  each:  one  end  of  each  of  thefe  pieces  nail 
to  the  fell  of  the  wheel,  at  an  equal  dlitance  from  one 
another,  and  the  other  end  nail  to  a  block  with  a  hole 
in  its  bottom,  which  muft  be  perpendicular  with  that 
in  the  block  of  the  wheel,  but  not  fo  large.  The  wheel 
being  thus  made,  have  a  hoop  planed  down  very  thia 
and  flat;  then  nail  one  end  of  it  to  the  fell  of  the  wheel, 
and  wind  it  round  the  three  fticks  in  a  fpiral  line  from 
the  wheel  to  the  block  at  top :  on  the  top  of  this  block 
fix  a  cafe  of  Chinefe  fire  ;  on  the  wheel  you  may  place 
any  number  of  cafes,  which  mufl  incline  downwards^ 
and  burn  two  at  a  time.    If  the  wheel  fliould  confift  of 

10  cafes,  you  may  let  the  illuminations  and  Chinefe 
fire  begin  with  the  fecond  cafes.  The  fpindle  for  this 
wheel  muft  be  a,  little  longer  than  the  cone,  and  made 
very  fmooth  at  top,  on  which  the  upper  block  is  to  turn, 
and  the  whole  weight  of  the  wheel  to  reft.  See  fig.  17. 

90.  Double  Spiral  Wheel. 

For  this  wheel  the  block,  or  nave,  muft  be  as  long 
as  the  height  of  the  worms,  or  fpiral  lines,  but  muft  be 
made  very  thin,  and  as  light  as  poflible.  In  this  block 
muft  be  fixed  feveral  fpokes,  which  muft  diminlfh  in 
length,  from  the  wheel  to  the  top,  fo  as  not  to  exceed 
the  furface  of  a  cone  of  the  fame  height.  To  the  ends 
of  thefe  fpokes  nail  the  worms,  which  muft  crofs  each 
other  feveral  times  i  thefe  wotms  clothe  with  Illuminar 
tions,  the  fame  as  thofe  on  the  fingle  wheels  ;  but  the 
horizontal  wheel  you  may  clothe  as  you  like.  At  top 
of  the  worm  place  a  cafe  of  fpur-fire,.  or  an  amber  light. 
See  fig.  18.  This  figure  is  fhawa  without  leaders,  to 
prevent  a  confufion  of  lines. 

91.  Balloon  Wheels, 

Are  made  to  turn  horizontally :  they  muft  be  made 

2  feet 
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:'8, 2  feet  diameter,  without  any  fpokes ;  and  veiy  ftrong, 
with  any  number  of  fides.  On  the  top  of  a  wheel  range 
and  fix  in  pots,  3  inches  diameter  and  7  inches  high 
each,  as  many  of  thefe  as  tliere  are  cafes  on  the  wheel : 
near  the  bottom  of  each  pot  make  a  fmall  vent ;  into 
each  of  thefe  vents  carry  a  leader  from  the  tail  of  each 
cafe  ;  fome  of  the  pots  load  with  ftar^,  and  feme  with 
ferpents,  crackers,  &c.  As  the  wheels  turn,  the  pots 
will  fuccefiively  be  fired,  and  throw  into  the  air  a  great 
variety  of  fires. 

92.  Fruilon'i  Wheels , 

Firft  have  a  nave  made  9  inches  long  and  3  in  diame- 
ter :  near  the  bottom  of  this  nave  fix  8  fpokes,  with  a 
hole  in  the  end  of  each,  large  enough  to  receive  a  2  or 
4  ounce  cafe :  each  of  thefe  fpokes  may  be  14  inches 
long  from  the  block.  Near  the  top  of  this  block  fix  8 
more  of  the  fame  fpokes,  exadlly  over  the  others,  but 
not  fo  long  by  2  inches.  As  this  wheel  is  to  run  hori- 
zontally, all  the  cafes  in  the  fpokes  mult  play  obliquely 
upwards,  and  all  thofe  in  the  fpokes  at  bottom  ob- 
h'quely  downwards.  This  being  done,  have  a  fmall  ho- 
rizontal wheel  made  with  8  fpokes,  each  5  inches  long 
from  the  block :  on  the  top  of  this  wheel  place  a  cafe 
of  brilliant  fire  :  all  the  cafes  on  this  wheel  mull  play  in 
an  oblique  direction  downwards,  and  burn  2  at  a  time, 
and  thofe  on  the  large  wheel  4  at  a  time  ;  that  is,  2  of 
thofe  in  the  top  fet  of  fpokes,  and  2  of  thofe  in  the 
bottom  fet  of  fpokes. 

The  4  firft  cafes  on  the  large  wheel,  and  the  2  firft 
on  the  fmall,  muft  be  fired  at  the  fame  time,  and  the 
brilliant  fire  at  top  at  the  beginning  of  the  laft  cafes. 
The  cafes  of  the  wheels  may  be  filled  with  a  grey 
charge.  When  thefe  wheels  are  completed,  you  muft 
have  a  ftrong  iron  fpindle,  made  4  feet  6  inches  long, 
and  fixed  perpendicularly  on  the  top  of  a  ftand :  on  this 
put  the  large  wheel,  whofe  nave  muft  have  a  hole  quite 
through  from  the  bottom  to  the  top.  This  hole  muft 
be  large  enough  to  turn  eafy  round  the  bottom  of  the 
fpindle,  at  which  place  there  muft  be  a  fhoulder,  to  keep 
the  wheel  from  touching  the  ftand :  at  the  top  of  the 
fpindle  put  the  fmall  wheel,  and  join  it  to  a  large  one 
with  a  leader,  in  order  that  they  may  be  fired  both  to- 
gether. 

93.  Caf cades  of  Fire, 
Are  made  of  any  fize  ;  but  one  made  according  to 
the  dimenfions  of  that  ftiown  in  fig.  i.  will  be  larjre 
enough  for  8-oz.  cafes.  Let  the  diitance  from  A  to  B 
be  3  feet ;  frcm  B  to  C  2  feet  6  inches ;  and  from  CD 
2  feet ;  and  let  the  crofs  piece  at  A  be  4  feet  long : 
then  from  each  end  of  this  piece  draw  a  line  to  D  ; 
then  make  the  other  crofs  pieces  fo  long  as  to  come 
within  thofe  lines.  The  top  piece  D  may  be  of  any 
length,  fo  as  to  hold  the  cafes,  at  a  little  diftance  from 
each  other ;  all  the  crofs  pieces  are  fixed  horizontally, 
and  fupported  by  brackets  ;  the  bottom  crofs  piece 
fhould  be  about  i  foot  6  inches  broad  in  the  middle, 
'  the  fccond  1  foot,  the  third  9  inches,  and  the  top  piece 
4  inches :  the  cafes  may  be  made  of  any  length,  but 
muft  be  filled  with  a  brilliant  charge.  On  the  edges  of 
the  crofs  pieces  muft  be  nailed  bits  of  wood,  with  a 
groove  cut  in  each  piece,  large  enough  for  a  cafe  to  lie 
itk.  Thefe  bits  of  wood  are  fixed  fo  as  to  inchne 
downwards,  and  that  the  fire  from  one  tier  of  cafes  may 
play  over  the  other.  All  the  cafes  being  tied  faft  on, 
carry  leaders  from  one  to  the  other  j  and  let  there  be  a 
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pipe  hung  from  the  mouth  of  one  of  the  cafes,  covered  Of  Whee/s, 
at  the  end  with  a  fingle  paper,  which  you  burn  to  .§re  ,_  ^  '  , . 
the  cafcade- 

94.  The  Fire-Tree, 

To  make  a  fire-tree,  as  fliewn  by  fig.  2.  you  muft 
firft  have  a  piece  of  wood  6  feet  long>  and  3  Inches- 
fquare  ;  then  at  E,  9  inches  from  the  top,  make  a  hole 
in  the  front,  and  in  each  fide  ;  or,  inftead  of  holes,  yoa 
may  fix  fhort  pegs,  to  fit  the  infide  of  the  cafes.  At 
F,  9  inches  from  E,  fix  3  more  pegs  at  G,  I  foot  9 
inches  from  F,  fix  3  pegs ;  at  H,  9  inches  from  G, 
fix  3  pegs  ;  at  I,  9  inches  from  H,  fix  3  pegs,  inclining 
downwards  ;  but  all  the  other  pegs  muft  incline  up- 
wards, that  the  cafes  may  have  the  fame  Inchnation  as 
you  fee  in  the  figure :  then  at  top  place  a  4-inch  mor- 
tar, loaded  with  ftars,  rains,  or  crackers.  In  the  middle 
of  this  mortar  place  a  cafe  filled  with  any  fort  of  charge, 
but  let  it  be  fired  with  the  other  cafes :  a  brilliant 
charge  will  do  for  all  the  cafes  ;  but  the  mortar  may 
be  made  of  any  diameter,  and  the  tree  of  any  fize  ;  and 
on  it  any  number  of  cafes,  provided  they  are  placed  in 
the  manner  defcribed.' 

95.  Chine/e  Fouhtains. 

To  make  a  Chinefe  fountain,  you  muft  have  a  per- 
pendicular piece- of  wood  7  feet  losg  and  2  ^  inches 
fquare.  Sixteen  inches  from  the  top,  fix  on  the  front  a 
crofs-piece  i  inch  thick,  and  2\  broad,  with  the  broad 
fide  up :  below  this,  fix  3  more  pieces  of  the-  fame 
width  and  thicknefs,  at  16  inches  from  each  other  : 
let  the  bottom  rail  be  5  feet  long,  and  •  the  others  of 
fuch  a  length  as  to  allow  the  fire-pumps  to  ftand  in 
the  middle  of  the  intervals  of  each  other.  The  pyra- 
mid being  thus  made,  fix  in  the  holes  made  in  the  bot- 
tom rail  5  fire-pumps,  at  equal  dillances  ;  on  the  2d 
rail,  place  4  pumps ;  on  the  3d,  3  ;  on  the  4th,  2  ;  and 
on  the  top  of  the  poft,  •  1  ;  but  place  thcra  all  to  in- 
cline a  little  forwards,  that,  when  they  throw  out  the 
ftars,  they  may  not  ftrikc  againft  the  crofs  rails.  Having 
fixed  your  fire-pumps,  clothe  them  with  leaders,  fo  that 
they  may  all  be  fired  together.    See  fig.  3. 

96.  Of  illuminated  G lubes  nuith  horizontal  Wheels. 

I'he  hoops  for  thefe  globes  may  be  made  of  wood, 
tin,  or  iron  wire,  about  2  feet  diameter.  For  a  fingle 
globe  take  two  hoops,  and  tie  them  together,  one  with- 
in the  other,  at  right  angles  ;  thai  have  a  horizon- 
tal wheel  made,  whofe  diameter  muft  be  a  little  wi- 
der than  the  globe,  and  its  nave  6  inches  long  ;  on  the 
top  of  which  the  globe  is  fixed,  fo  as  to  ftand  3  or  4 
inches  from  the  wheel :  on  this  wiieel  you  may  put 
any  number  of  cafes^  filled  with  what  charge  you  like  ; 
but  let  two  of  them  burn  at  a  time  :  they  may  be  placed 
horizontally,  or  to  incline  downwards,  juft  as  you 
choofe.  Now,  when  the  wheel  is  clothed,  fix  on  the 
hoops  as  many  illuminations  as  will  ftand  within 
inches  of  each  other :  thefe  you  faften  on  the  hoops 
with  fmall  iron  binding  wire ;  and  when  they  are  all 
on,  put  on  your  pipes  of  communication,  which  n)uft 
be  fo  managed  as  to  light  them  all  with  the  2d  or  3d 
cafe  on  the  wheel.  The  fpindle  on  which  the  globe  is 
to  run  muft  go  through  the  block  of  the  wheel,  up  to 
the  infide  of  the  top  ©f  the  globe  ;  where  muft  be  fix- 
ed a  bit  of  brafs,  or  iron,  with  a  hole  in  it  to  receive 
the  point  of  the  fpindle,  on  which- the  whole  weight  of 
the  wheel  is  to  bear,  as  in  fig.  4.  which  reprefents  a 
globe  on  its  fpindle.  By  this  method  may  be  made  a 
4  U  a  crown, 
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Of  Wheels,  crown,  whlth  IS  dbne  by  bavinfr  tiie  lioops  bent  in  the 
form  of  a  crown.  Sometimes  globes  and  crowns  are 
ordcied  io  as  to  ftand  ftili,  and  the  wheel  only  to  turn 
round  ;  but  whenryon  wx)uld  have  the  globe  or  crown 
tb  ftand  ftill,  and  the  wheel  to  nm  by  itfdf,  the  block 
of  the  wheel  rauft  not  be  fo  long,  nor  the  fpindie  any 
longer  than  to  juft  raife  the  globe  a  little  above  the 
wheel ;  and  the  wheel  cafes  and  illumination  mull  be- 
^iv  together. 

97.  Doclecaedroftf 
So  c£illed  becaufe  it  nearly  reprefents  a  twelve-fided 
ftgure,  is  made  thus.  Firll  have  a  ball  tium-d  out! 
of  fo  me  hard  wood,  14  inches  diameter  :  when  done, 
divide  its  furface  into  14  equal  parts,  from  which  bore 
holes-  i\  inch  diameter,  ptrpeiidicular  to  the  centre, 
that  they  may  all  meet  in  the  middle  ;  then  let 
tiiere  be  turned  in  the  infide  or  each  hole  a  female 
fcrew  ;  and  to  all  the  holes  but  one,  muft  be  made  a 
reund  fpofce  5  feet  long,  with  4  inches  of  the  fcrew  at 
one  end  to  ht  the  holes  ;  then  in  the  fcrew-end  of  all 
the  fpokes  bore  a  hole,  5  inches  up,  which  muib  be 
bored  flanting,  fo  as  to  come  out  at  one  fide,  a  little 
above  the  fcrew  ;  from  which  cut  a  fmaU  groove  along 
tfee  fpoke,  with'n  6  inches  of  the  other  end,  where 
you  make  another  hole  through  to  the  other  hdeof  the 
ipoke.  Iii  this  end  fx  a  fpindie,  on  which  put  a  fmall 
■  wheel  of  3  or  4  fides,  each  fide  6  or  7  inches  long: 
thtfe  fides  muft  have  grooves  cut  in  them,  large  enough 
to  receive  a  2  or  4  oz.  cafe.  When  thefe  wheels  are 
clothed,  put  them  on  the  fpindles,  and  at  the  end  of 
each  fpindie  put  a  nut  to  keep  the  wheel  fi-om  falling 
off.  The  wheels  being  thus  fixed,  carry  a  pipe  from 
the  Sleuth  of  the  firft  cafe  on  each  wheel,  through 
the  hole  in  the  fide  of  the  fpoke,  and  from  thence  along 
the  groove,  and  through  the  other  hole,  fo  as  to  hang 
out  at  the  fcrew-end  about  an  inch.  The  fpokes  be- 
ing all  prepared  in  this  manner,  you  muft  liave  a  poft, 
©n  which  you^ntend  to  fire  the  work,  with  an  iron 
fcrew  in  the  top  of  it,  to  fit  one  of  the  holes:  in  the 
ball:  on  the  fcrew  fix  the  ball;  then  in  the  top  hole 
of  the  ball  put  a  little  meal-powder,  and  fome  loofe 
«^ick-match  :  then  fcrew  in  all  the  fpokes  ;  and  in  one 
jRde  of  the  ball  bore  a  hole,  in  which  put  a  leader,  and 
iecure  it  at  the  end  ;  and  your  work  wiU  be  ready  to  be 
6red.  By  this  leader  the  powder  and  match  in  the 
€<^ntre  is  fired,  which  willlight  the  match  at  the  endsoit 
the  fpokes  all  at  once,  whereby  all  the  wheels  vv  ill  be 
lighted  at  once.  Thqre  may  be  an  addition,  to  this: 
piece,  by  fixing  a  fmaU  globe  on  each  wheel,  or  one  on > 
the  top  wheel  only.  A  grey  charge  wiH  be  proper  for 
the  wheel-cafes. 

98.  The  Yew-Tree  of  brilliant  Fire, 
Is  reprefented  by  fig»  5.  as  it  appears  wnen  burn- 
ing. Firft,  let  A  be  an  upright  piece  of  wood,  4  feet 
k>ng,  2  inches  broad,  and  1  thick  :  at  top  of  thi& 
piece,  on  the  fiat  fide,  fix  a  hoop  14  inches  diame- 
*br ;  and  round  its  edge  and  front  place  illuminations, 
and  in  the  centre  a  5-pointcd  ftar ;  then  at  E,  wiiich, 
i*^  i|  foot  from  the  edge  of  the  hoop,  place  2  cafeiof 
|fril||nnt  fire,  one  on  each  fide  :  thefe  cafes  fliould  be 
1- foot  long  each  :  below  thefe  fix  2  more  cafes  of  the 
sime  fize,  and:  at  fuch  a  diftance,  that  their  mouths 
Biay  almoft  tneet  thena  at  top :  then  clofe  to  the 
ends  of  thefe  cafes  fix  2  more  of  the  fame  caies  ;  they 
muft  ftand  patalM  to  them  at  E.  The  cafes-  being 
|bus:^3Kd,  clethe  them  ^wkbvii^ersi  fo  that  they^ 
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w^ith  the  Ilkiminatian&  and  ftars'at  topi"  may  all  t^e  fire  Of 
together. 

99.  Stars  'with  Points  for  regulated  Pieces,  &c. 

Thefe  ftars  are  made  of  different  fizes,  according  ta 
the  work  for  which  they  are  intended  :  they  are  made" 
with  cafes  from  I  oz.  to  i  lb.  but  in  general  with4oz. 
cafes,  4  or  5  inches  long  :  the  cafes  muft  be  rolleds 
with  pafte,  and  Vmct  as  thick  of  paper  as:  a  rocket: 
of  the  fame  bore.  Having  rolled  a  cafe,  pinch  one 
end  of  it  quite  clofe:  then  drive  in  4:  a  diameter  ai» 
clay ;  and  when  the  cafe  is  dr^.-,  fill  it  with  compofi- 
tion,  2  or  3  inches  to  the  length  of  die  cafes  with 
which  it  is  to  burn  :  at  top  of  the  charge  drive  fomc" 
clay;  a:s  the  ends  of  thcie  cafes  are  fcldom  pinched^- 
they-  would  be  liable  to  take  lire.  H:iviiig  HHeJ  a  calf 
divide  the  circumference  of  it  at  the  pinched  end  clofe! 
to  the  clay  into  5  equal  parts  ;  then  bore  5-  holes  witbi 
a  gimblet,  about  the  fize  of  the  neck  of  a  common: 
4'oz.  cafe,  into  the  compofition  :  from  one  hole  to  tlit:: 
other  carry  a  quick-match,  and  fecure  it  witii  paper :. 
this  paper  muft  be  put  on  in  the  manner  of  that  un  the 
ends  of  wheel-cafes,  fo  that  the  hollow  part,  which 
projeds  from  the  end  of  the  cafe,  may  ferve  to  receive, 
a  leader  from  any  other  work,  to  give  fiie  to  the  points, 
of  the  ftars.  Thefe  ftars  may  be  made  with  any  niun- 
ber  of  points. 

1 00.    Fixed  Sitv  luith  a  trnnfparent  Face. 

To  make  a  fun  of  the  be  ft  fort,  there  fhould  be  two- 
rows  of  cafes,  as  in  fig.  6.  which  will  fhow  a  double  glo- 
ry, and  make  the  rays  ftrong  and  full.  The  frame,  or- 
fun-wheel,  muft  be  made  thus  :  Have  a  circular  flat 
nave  made  very  ftrong,.  12  inches  diameter  ;  to  this  fixi 
6  ftrong  fiat- fpokes,  A,B,C,D,E,F.  On  the  front  of 
thefe  fix  a  circular  fell,  5  feet  diameter ;  within  whicb. 
fix  another  fell,  the  length  of  one  of  the  fiui-cafes  lefs; 
in  diameter;  within  this  fix  a  3d  fell,  whofe  diameter 
muft  be  lefs  than  the  2d  by  the  length  of  1  cafe  and 
l-3d.  The- wheel  being  made,  divide  the  fells  into  fo. 
rnany  equal  parts  as  yoa  woul4  have  cafes  (which  may 
be  done  from  24  to. 44.)  :  at  each  divifion  fixafiat  iroa; 
ftapk  ;  thefe  ftaples  muft  be  made  to  fit  the  cafes,  to. 
hold  tbtm  faft  on  the  wheel  ;  let  the  ftaples  be  fo  pla- 
ced, that  one  row  of  cafes  may  lie  in  the  middle  of  the- 
intervals  of  the  other. 

In  the  centre  of  the  block  of  the  fun  drive  a  fpindie,, 
on  which  put  a  fmall  hexagon  wheel,  whofe  ciifeSJ 
muft  be  filled  with  the  fame  charge  as  the  cafes  of:  the 
fun:  two  cafes  of  this  wheel  muft  burn  at  a  timCi^  andi 
begin  with  them  on  the  fells.  Having  fixed- on  all  the- 
cafes,  carry,  pipes  of  oommunicatien  from  one  to  the' 
other,  as:  you  lee  in  the  figure,  and  from  one  fide  oft 
the  iuu  to  the  wheel  in  the  middle,  and  fiom  thencer 
to  the  other  fide  of  the. fun.  Tbcfe  Itaders  will,  hold! 
the  wheel  fteady  while  the  fun.  is  fixing  up,  aud  wiUi 
alfa  be  a  fure  method  of  lighting  both  cafes  of  tbep 
wheel  together.  A  fun  thus  made  is  called  a;i' /7/»a«<l 
fun,  becaufe  the  w<jt!>d  work  is.  entirely  covered  withi 
fire  from  the  wheel  in  the  middle,  fo  that  there  appears* 
HOthing  but  fparks  ol  brUHant  fire  :  but  if  you  would* 
have  a  tranfparent  face  in  the  centre,  you.  rauft  have 
one  made  of  pafte  J  oard  of  any  fize.  The  method  of{ 
making  z-  face:  is,  by  cutting  out  the  eyes,  nofe,  audi 
mouth,  for  the  fparks  of  the  wheel  to  appear  thiough  ;* 
but  inftead  of  this  face,  you  may  have  one  painted  on, 
oiled  paper,,  or.  f  ei-liaiufilk,.fti:amed  tight  oi^a  hoop  ; 

which 
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eels,  which,  hoop  muft'  be'  fiipported-  by  3  or  4'  places  of 
wire  at  6  inches  diftance  frotn  the  wheel  in  the  centre^ 
fo  that  the  light  of  it  may  illuminate  the  face.  By  this 
method  you  may  have,  in  the  front  of  a  fun,  Vivat 
Rex,  cut  in  paftehoard,  or  Apollo  painted  on  filk  ;  but, 
for  a  fmall  colleftion,  a  fun  with  a  fingle  glory,  and  a. 
wheel  in  front,  will  be  moft  fuitable.  Half-pound 
cafes,  filled  10  inches  with  compofition,  will  be  a  good 
fize  for  a  fun  of  5  feet  diameter;  but,  if  lai-ger,  the 
cafes  muft  be  greater  in  proportion. 

J  01.  Three  Vertical  Wheels'  il/nminalei^,  which  turn  on 
their  own  Naves  upon  a  horizontal  Tobk. 
A  plan  of  this  is  (hown  by  %■  7.  Let  D  be  a 
deal  table  3  feet  in  diameter:  this  table  muil  be  Ux- 
ed  horizontally  on  the  top  of  a  poll ;  on  this  poll 
mull  be  a  perpendicular  iron  fpindle,  which  nndl  come 
through  the  centre  of  the  table:  then  let  A.I SC,  be 
3  fpokes  joined  to  a  trian^rular  flat  piece  ot  woou,  in 
the  middle  of  which  make  a  hole  to  fit  eafily  over  the 
fpindle:  let  E,F,G,  be  pieces  of  wood,  4  or  5  inches 
long  each,  and  2  inches  fquare,  fixed  on  the  under 
fides  of  the  fpokes  ;  in  thefe  pieces  make  holes  length- 
wife  to  leceive  the  thin  part  of  the  blocks  of  the 
wheels,  which,  when  in,  are  prevented  from  coming 
out  by  a  fmall  iron  pin  being  run  through  the  end  of 
each.  K,  L,  M,  are  3  vertical  oftagon  wheels^  1 8 
inches  diameter  each :  the  blocks  of  thefe  wheels  mull 
be  long  enough  for  3  or  4  im^ies  to  reft  on  the  table ; 
lound  which  part  drive  a  number  of  fharp  points  of 
wire,  which  rauft  not  projeA  out  of  the  blocks  more 
than  I- 1 6th  of  an  inch:  the  ufe  of  thefe  points  Is, 
that,  when  the  blocks  run  round,  they  will  Hick  in 
the  table,  and  help  the  wheels  forward  :  if  the  naves 
are  made  of  ilrong  wood,  one  inch  will  be  enough 
for  the  diameter  of  the  thin  part,  which  fhould  be 
iTiade  to  turn  cafy  in  the  holes  in  the  pieces  E,  F,  G. 
0n  tlie  front  of  the  wheels  make  4  or  5  circles  of 
ffrong  wire,  or  fiat  hoops,  and  tie  on  them  as  many 
illiimuiations  as  the)' will  hold  at  2  inches  from  each 
other  :  inftead  of  circles,  you  may  make  fpiral  lines, 
clothed  with  illuminations,  at  the  fame  diilance  from 
each  other  as  thofe  on  the  hoops.  When  illuminations 
are  fixed  on  a  fpiral  line  in  the  front  of  a  wheel,  they 
mull  be  placed  a  little  on  the  llant,  the  contrary  way 
th-at  the  wheel  runs ;  the  cafes  for  thefe  wheels  may  be 
filled  with  any  coloured  charge,  but  mull  burn  only  one 
at  a  time. 

The  wheels  bemg  thus  prepared,  you  muft  have  a 
gJobe,  crown,  or  fpiial  wheel,  to  put  on  the  fpindle  in 
t^e  middle  of  the  table  :  this  fpindle  fliould  be  juft  long 
enough  to  raife  the  wheel  of  the  globe,  crown,  or  fpi- 
ml  wheel,  fo  high  tliat  its-  fire  may  play  over  the  3. 
-iertical  wheels :  by  this  means  their  lires  will  not  be 
confufed,  nor  will  the  wheels  receive  any  damage  from 
t^fe  fire  of  each  other.  In  clothing  this  work,  let  the 
lieaders  be  fo  managed,  that  all  the  wheels  may  light  to- 
gether, and  the- illuminations  after  z  cafes  of  each  v^heel 
&e  burned. 

1Q2.  Illuminated  Chandelier,. 
Illiiminated  works  are  much  admired  by  the  Italians, 
and  indeed  are  a  gi-eat.  addition  to  a  Golle<ftion  of  woiks: 
in  a  grand  exhibition  an  illuminated  piece  fhould  be 
fired  after  every  two  or  three  wheels,  or  fixed  pieces  of 
common  and  brilliant  fires  ;  and  liivewife  illuminated 
works  may  be  made  cheap,  quick,  aad  eafy. 


&c. 
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To  make  an  illuminated  chandelier,  you.  muft  firft'Of  Whc«l«, 
have  one  made  of  thin  wood  (fee  fig.  8.)  The  chan» 
delier  being  made,  bore  in  the  front  of  the  branches, 
and  in  the  body,  and  alfo  in  the  crown  at  top,  as  many 
holes  for  illuminations  as  they  will  contain  at  3  incheg 
diftance  from  each  other  :  in  thefe  holes  put  illumina- 
tions filled  with  white,  blue,  or  brilliant  charge.  Ha- 
ving fixed  in  the  port-fires,  clothe  them  with  leaders,, 
fo  that  the  chandelier  and  crwwn  may  hght  together. 
The  fmall  circles  on  this  figure  reprefent  the  mouths 
of  the  illuminations,  which  mull  project  ftraight.froin, 
the  front. 

103.  Ilhminated  Teiv  Tree. 

Firft  have  a  tree  made  of  wood,  fuch  as  is  fliown  by, 
f'g.  9.  The  middle  piece  or  ftem,  on  which  the  branch-< 
es  are  fixed,  muft  be  8  feet  6  inches  high :  at  the  bot- 
tom of  this  j.7iece  draw  a  line,  at  right  angles,  2  feet  6;. 
inciies  long  at  each  fide  ;  then  from  L,  which  is  1  foot 
6  inches  from  the  bottom,  draw  a  line  on  each  fide  to., 
C  and  D  :  thefe  lines  will  give  the  length  of  the  two., 
firft  branches.    Then  put  on  the  tw^o  top  branches  pa-., 
rallel  to  them  at  bottom:  let  the  length  of  each  of  thefe. 
branches  be  1  foot  from  the  ftem  :  from  the  ends  of 
thefe  two  branches  draw  a  line  to  C  and  D  :  then  .fix..- 
on  5  more  branches  at  an  equal  diftance  from  each., 
other,  and  their  length  will  be  determined  by  the  liaeS;. 
AC  and  ED.    When  the  branches  are  fixed,  place  il-- 
luminatlng  portfires  on  tire  top  of  each,  as  many  as  youu 
choofe  :  behind  the  top  of  the  ftem  fallen  a  ger be  or 
white  fountain,  which  mull  be  fired  at  the  beginning  of.' 
the  illuminations  on  the  tree. 

104.  Flaming  Stars  ivith  Irdliant  Wheels. 

To  make  a  flaming  ftar,  you  muft  firft  have  made 
circular  piece  of  ilrong  wood  about  i  inch  thick  and 
feet  diameter  :  round  this  block  fix  8  points,  2  feet.Cs* 
inches  long  each;  4*of  thefe  points  muft  be  ftraight  and  4., 
flaming  :  thefe  points  being  joined  ou  very  ilrong,  and) 
even  with  the  furface  of  the  blocks  nail  tin  or  pafte-. 
board  on  their  edges,  from  the  block  to  the  end  of 
each,  where  they  muft  be  joined  :  this  tin  muft  proje^i; 
in  front  8  inches,  and  be  joined  where  they  meet  at  .  the. 
block  ;  round  the  froEt  of  the  block  fix  4  pieces  ofj 
thick  iron  wire,  8  inches  long  each,  equally  diilant  froxm^ 
each  other  :  tlxis  being  done,  cut  a  piece  of  pafteboard, 
round,  2  feet  diameter,  and  draw  on  it  a  ftar,  as  may  be. 
feen  in  ng.  lo.    Cut  out  this  ftar,  and  on  the  back  oft 
it  pafte  oiled  paper  ;  then  paint  each  point-half  red.  andv 
halt  yellow,  Imgthwile  ;  but  the  body  of  the  ftar  muft; 
be  Left  open,  wherein  muft  run  a.brllfiaut  wheel,,  made 
thus  :  Have  a  light-  block  tiuned  9  inches,  long  :  al; 
each  end  of  It  fix  6  fpokes ;  at  the  end  of  each  fpoka 
put  a  2  ounce  cafe  of  brilliant  fire  t.  the  length  of  thefe 
cafes  muft  be  in  proportion  to  the  wheel,  and  the  dia-» 
meter  of  the  wheel  when  tlie  cafes  are  on  muft  he 
httle  lefs  than  the  diameter  of  the  body  of  the  fmall  ilari-, 
the  cafes  on  the  fpokes  in  front  muft  have  their  mouths, 
incline  outwards,  and  thofe  on  theinfide  fpokes  muft  ho  - 
placed  fo  as  to  forma  vertical  circle  of  fire.  When  you 
j)lace  your  leaders,  carry  the  firft.  pipe  from  the  tail  of 
I.  of  the  oafes  in  front  to  the  mouth  of  i  of  the  infide 
cafes,  and  from  the  tail  of  that  to  another  In  front,  and* 
fo  ou  to  all  the  cafes,.    Your  wheel  being  made,  put  i^ . 
on  a  fpindle,  in  the  centre  of  the  ftai-;  this  fpindle  muf^, 
have  a  fhoulder  at  bottom,  to  keep  the  wheel  at  a. little 
diftance  from  the  block*-  This  wheel  muft  be  kept  oai 
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Of  Wheel?,  the  fpindle  by  a  nut  nt  the  end;  having  fixed  an  the 
wheel,  fallen  the  tranfparent  ftar  to  the  4  pieces  of  wire  5 
when  you  fire  it,  you  will  only  fee  a  common  horizon- 
tal \yheel  ,5  but  when  the  firft  cafe  is  burnt  out,  it  will 
fire  one  of  the  vertical  cafes,  which  will  fiiow  the  tranf- 
parent ftar,  and  fill  the  large  flames  and  points  with 
fii-e  ;  then  it  will  again  appear  like  a  common  wheel, 
and  fo  on  for  i  z  changes. 

105.  Projfded  regulated  Piece  of  nme  Mutations. 
A  regulated  piece,  if  well  executed,  is  as  airious  as 
any  in  fire- works :  it  confifts  of  fixed  and  moveable 
pieces  on  one  fpindle,  reprefenting  various  figures, 
which  take  fire  fucceffively  one  from  another,  without 
arty  affiftance  after  hghting  the  firft  mutation.  See 
fig.  II. 

I.  Names  of  the  mutations,  with  the  colour  of  fire 
and  fize  of  the  cafe  belonging  to  each. 

Fir/}  mutation  is  a  hexagon  vertical  wheel,  illumina- 
ted in  front  with  fmall  portfires  tied  on  the  fpokes  ; 
this  wheel  muft  be  clothed  with  2  ounce  cafes,  filled 
with  black  charge  ;  the  length  of  thefe  cafes  is  deter- 
mined by  the  fize  of  the  wheel,  but  muft  burn  fingly. 

Second  mutation  is  a  fixed  piece,  called  a  golden  glory^ 
by  reafon  of  the  cafes  being  filled  with  fpur-fire.  The 
cafes  muft  ftand  pei-pendicular  to  the  block  on  which 
they  are  fixed,  fo  that,  when  burning,  they  may  repre- 
fent  a  glory  of  fire.  This  mutation  is  generally  com- 
pofed  of  5  or  7  two  ounce  cafes. 

Third  mutation  is  moveable  ;  and  is  only  an  oftagon 
vertical  wheel,  clothed  with  4  ounce  cafes,  filled  with 
brilliant  charge  :  2  of  thefe  cafes  muft  burn  at  a  time. 
In  this  wheel  you  may  make  changes  of  fire. 

Fourth  mutation,  is  a  i  xed  fun  of  brilliant  fire,  con- 
fifting  of  1 2  four  ounce  cafes  :  the  necks  of  thefe  cafes 
muft  be  a  little  larger  than  thofe  of  4  ounce  wheel- 
cafes.  In  this  mutation  may  be  made  a  change  of  fire,^ 
by  filling  the  cafes  half  with  brilliant  charge,  and  half 
with  grey. 

Fifth  mutation,  Is  a  fixed  piece,  called  the  porcupine's 
quills.  This  piece  confifts  of  1 2  fpokes,  ftanding  per- 
pendicular to  the  block  In  which  they  are  fixed  ;  oh 
each  of  thefe  fpokes,  near  the  end,  muft  be  placed  a 
4  ounce  cafe  of  brilliant  fire.  All  thefe  cafes  muft  in- 
cline either  to  the  right  or  left,  fo  that  they  may  all 
p'ay  one  way. 

Sixth  mutation.  Is  a  ftanding  piece,  called  the  crofsjire. 
This  mutation  confifts  of  8  fpokes  fixed  In  a  block  ; 
near  the  end  of  each  of  thofe  fpokes  muft  be  tied  two 
4  ounce  cafes  of  white  charge,  one  acrofs  the  other,  fo 
that  the  fires  from  the  cafes  on  one  fpoke  may  Interfeft 
the  fire  from  the  cafes  on  the  other. 

Seventh  mutation,  Is  a  fixed  wheel,  with  2  circular 
fells,  on  which  are  placed  1 6  eight-ounce  cafes  of  bril- 
liant fire,  in  the  form  of  a  ftar.  This  piece  is  called  a 
fixed Jlar  of  ivild-Jire. 

Eighth  mutation.  This  Is  a  beautiful  piece,  called  a 
Brilliant  flar-piece.  It  confifts  of  6  fpokes,  which  are 
ftrengthened  by  ^  fells  of  a  hexagon  form,  at  fome  di- 
ftance from  each  other :  at  the  end  of  each  fpoke,  in 
the  front.  Is  fixed  a  brilliant  ftar  of  5  points  ;  and  on 
each  fide  of  every  ftar  Is  placed  a  4  ounce  cafe  of  black 
or  grey  charge  ;  thefe  cafes  muft  be  placed  with  their 
mouths  fidewife,  fo  that  their  fires  may  crofs  each 
other. 
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Ninth  muUi'mnt  la  a  wheel-pieeti  This  h  eompofed 
of  6  long  fpokes,  with  a  hexagon  vertical  wheel  at  the  ^'^ 
end  of  each  ;  thefe  wheels  run  on  fplndles  In  the  front 
of  the  fpokesi  all  the  wheels  are  lighted  together ;  2 
ounce  cafes  will  do  for  thefe  wheels,  and  may  be  filled, 
with  any  Coloured  charge. 

II.  Proportions  of  the  mutations,  with  the  method 
of  conveying  the  fire  from  one  to  the  other,  and  the 
diftance  they  ftand  one  from  the  Other  on  the  fpindle. 

Fir/l  Mutation,  muft  be  a  hexagon  vertical  whe'el, 
1 4  Inches  diameter ;  on  one  fide  of  the  block,  who'fe 
diameter  is  2-^  inches, ,  Is  fixed  a  tin  barrel  A  (fee 
fig.  1 1.  n°  I ,)  This  barrel  muft  be  a  little  lefs  In  dia- 
meter than  the  nave  ;  let  the  length  of  the  barrel  and 
block  be  6  Inches.  Having  tixed  the  cafes  on  the 
wheel,  carry  a  leader  from  the  tail  of  the  laft  cafe  in- 
to the  tin  barrel  through  a  hole  made  on  purpofe, 
2  inches  from  the  block  ;  at  the  end  of  this  leader 
let  there  be  about  i  inch  or  2  of  loofe  match ;  but 
take  care  to  lecure  well  the  hole  wherein  the  pipe  is 
put,  to  prevent  any  fparks  falling  in,  which  would 
light  the  fecond  mutation  before  Its  time,  and  confufe 
the  whole. 

Second  mutation  Is  thus  made.  Have  a  nave  turned 
2 1  Inches  diameter,  and  3  long ;  then  let  i  an  inch  of 
that  end  which  faces  the  firft  wheel  be  turned  fo  as  to 
fit  eafy  into  the  tin  barrel  of  the  firft  mutation,  which 
muft  turn  round  it  without  toucmng.  On  the  other  end 
of  the  block  fix  a  tin  bari-el  B,  n '  2.  This  barrel  muft 
be  6  Inches  long,  and  only  half  an  inch  of  it  to  fit  on 
the  block.  Round  the  nave  Hx  5  fpokes,  li  inch  long 
each  ;  the  diameter  of  the  fpokes  muft  be  equal  to  a 
2  oz.  former.  On  thefe  fpokes  put  nve  y-Inch  2-az.  cafes 
of  fpur-fire,  and  carry  leaders  from  the  mouth  of  one 
to  the  other,  that  they  may  all  light  together.  Then 
from  the  mouth  of  one  of  the  cafes  carry  a  leader  through 
a  hole  bored  flantwife  in  the  nave,  from  between  t!ie 
fpokes,  to  the  front  of  the  block  near  the  fpindle  hole  : 
the  end  of  this  leader  muft  projeft  out  of  the  hole  in- 
to the  barrel  of  the  firft  mutation,  fo  that  w^hen  the 
pipe  which  comes  from  the  end  of  the  laft  cafe  on  the 
firft  wheel  flaffies,  It  may  take  fire,  and  light  the  2d 
mutation.  To  communicate  the  fire  to  the  3d  muta- 
tion, bore  a  hole  near  the  bottom  of  one  of  the  5  cafea 
to  the  compofition,  and  from  thence  carry  3  leader  in- 
to a  hole  made  in  the  middle  of  the  barrel  B  :  this  hole 
muft  be  covered  with  pafted  paper. 

Third  mutation,  may  be  either  an  oilagon  or  he- 
xagon wheel,  20  inches  diameter  ;  let  the  nave  be 
inches  diameter,  and  34-  in  length;  li  inch  of  the 
front  of  the  nave  muft  be  made  to  ht  in  the  bar- 
rel B.  On  the  other  end  of  the  block  fix  a  tin  barrel 
C,  n°  3.  This  barrel  muft  be  6t  inches  in  length,  one 
inch  of  which  muft  fit  over  the  block.  The  cafes  of 
this  wheel  mnft  burn  2  at  a  time  ;  and  from  the 
mouths  of  the  2  ilrft  cafes  carry  a  leader,  through 
holes  Ib  the  nave,  Into  the  barrel  of  the  fecond  muta- 
tion, after  the  ufual  manner :  but  befides  thefe  leaders 
let  a  pipe  go  acrofs  the  wheel  from  one  firft  cafe 
to  the  other ;  then  from,  the  tall  of  one  of  the  laft 
cafes  carry  a  pipe  Into  a  hole  in  tlie  middle  of  the 
barrel  C  :  at  the  end  of  this  pipe  let  there  be  fome  loofc 
quick-match. 

Fourth  andffth  mutations.    Th«fe  may  be  defcribed 
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eels  under  one  head,  as  their  naves  are  made  of  one  piece, 
which  from  E  to  F  is  i  4.  inches  ;  E,  a  block  4  inches 
diameter,  with  10  or  12  (hort  fpokes,  on  which  are 
fixed  1 1 -inch  8-oz.  cafes  :  let  the  front  of  this  block 
be  made  to  fit  eafy  in  the  barrel  C,  and  clothe  the  cafes 
fo  that  they  may  all  light  together ;  and  let  a  pipe  be 
carried  through  a  hole  in  the  block  into  the  barrel  C, 
in  order  to  receive  the  fire  from  the  leader  browght 
from  the  lail  cafe  on  the  wheel.  G  is  the  nave  of  the 
cth  mutation,  whofe  diameter  muftbe  4t  inches :  in  this 
jiave  fix  10  or  12  fpokes,  x-i-footin  length  each  ;  theie 
fpokes  muft  ftand  7  inches  diftant  from  the  fpokes  of 
the  4th  mutation  ;  and  at  the  end  of  each  fpoke  tie  a 
4-oz.  cafe,  as  n°  5.  All  thefe  cafes  are  to  be  lighted 
together,  by  a  leader  brought  from  the  end  of  one  of 
the  cafes  on  n"  4.  Let  F  and  H  be  of  the  fame  piece 
of  wood  as  E  and  G,  but  as  much  thinner  as  poffible, 
to  make  the  work  light. 

Slscth  and  fe-ventb  mutations.  The  blocks  of  thefe 
2  mutations  are  turned  out  of  one  piece  of  wood,  whofe 
length  from  F  ta  P  is  15  inches.  L,  a  block  5  inches 
diameter,  in  which  are  rtxed  8  fpokes,  each  a  feet 
4  inches  long  ;  at  the  end  of  each  fpoke  tie  two  4-02. 
cafes,  as  n^  6.  All  thefe  cafes  mult  be  tired  at  the 
fame  time,  by  a  pipe  brought  from  the  end  of  one  of 
the  cafes  on  the  5th  mutation.  Let  the  dillance  be- 
tween the  fpokes  at  L,  and  thofe  in  the  5th  mutation, 
be  7  inches.  M,  the  nave  of  the  7th  mutation,  whofe 
diameter  muft  be  5^  inches  :  in  this  nav  e  fix  8  fpokes, 
and  on  the  front  of  them  2  circular  fells,  oiie  of  4  feet 
8  inches  diameter,  and  one  of  3  feet  1 1  diamej;er  ;  on 
thefe  fells  tie  16  8-oz.  or  pound  cafes,  as  in  n°  7.  and 
carry  leaders  from  one  to  the  other,  fo  that  they  may 
be  ail  fired  together.  This  mutation  mu!l  be  fired  by 
a  leader  brought  from  the  tail  of  one  of  the  cafes  on  the 
6th  mutation. 

Eighth  and  ninth  mutations.  The  blocks  of  thefe 
may  be  turned  ovit  of  one  piece,  whofe  length  from  P 
to  D  muft  be  12  inches.  O,  the  block  of  the  8th  mu- 
tation, which  muft  be  6  inches  diameter  ;  and  in  it  muft 
be  fixed  6  fpokes,  each  3  feet  in  length,  ftrengthened 
by  an  hexagon  fell  within  3  or  4  inches  of  the  ends  of 
the  fpokes :  clofe  to  the  end  of  each  fpoke,  in  the 
front,  fix  a  five-pointed  brilliant  ftar  ;  then  7  inches 
below  each  ftar  tie  two  lo-Iuch  8  oz.  cafes,  fo  that 
the  upper  etids  of  the  cafes  may  reft  on  the  fells,  and 
their  ends  on  the  fpokes.  Each  of  thefe  cafes  muft  be 
placed  paiallel  to  the  oppofite  fell  (fee  n^  8.)  NNN, 
&c.  are  the  cafes,  and  kkk,  &c.  the  ftars. 

The  9th  mutation  Is  thus  made.  Let  D  be  a  block 
7  inches  diameter.  In  this  block  muft  be  fcrewed  6 
fpokes,  6  feet  long  each,  with  holes  and  grooves  for 
leaders,  as  tliofe  in  the  dodecaedron  ;  at  the  end  of 
each  fpoke.  In  the  front,  fix  a  fplndle  for  a  hexagon 
vertical  wheel,  lo  Inches  diameter,  as  In  n^  9.  ^  When 
thefe  wheels  are  on,  carry  a  leader  from  each  into  the 
block,  fo  that  they  may  all  meet  ;  then  lead  a  pipe 
from  the  end  of  one  of  the  cafes  of  the  8th  mutation, 
through  a  hole  bored  in  the  block  D,  to  meet  the 
leaders  from  the  vertical  wheels,  fo  that  they  may  all  be 
fired  together. 

The  fpindles  for  larger  pieces  are  required  to  _  be 
made  very  ftrong,  and  as  exaft  as  poffible  :  for  a  piece 
of  9  mutations,  let  the  fplndle  be  at  the  large  end  i 
inch  diameter,  and  continue  that  thickncfs  as  far  as  the 
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7th  mutation  ;  and  thence  to  the  5th,  let  its  diameter  Wlieel, 

be  I  of  an  inch  ;  from  the  5th  to  the  4th,  5-8ths  of 
aa  inch  ;  from  the  4th  to  the  2d,  \  inch  ;  and  from 
the  2d  to  the  end,  3-8ths  of  an  inch.  At  the  fmall 
end  muft  be  a  nut  to  keep  on  the  rirft  wheel,  and  at 
the  thick  end  muft  be  a  large  nut,  as  ftiown  by  the  fi- 
gure ;  fo  that  the  fcrew  part  of  the  fplndle  being  put 
through  a  poft,  and  a  nut  fcrewed  on  tight,  the  -fpindle 
will  be- held  faft  and  fteady  :  but  you  are  to  obferve, 
that  that  part  of  the  fpindle  on  which  the  moveable 
pieces  are  to  run,  be  made  long  enough  for  the  wheels 
to  run  eafy  without  fticking  ;  the  fixed  pieces  being 
made  on  different  blocks,  the  leaders  muft  be  joined, 
after  they  are  fixed  on  the  fpindle.  The  beft  method 
of  preventing  the  fixed  mutations  from  moving  on  the 
fpindle,  is  to  make  that  part  of  the  fpindle  which  goes 
through  them  fqnare  ;  but  as  it  would  be  difficult 
to  make  fquare  holes  through  fuch  long  blocks  as 
are  fometimes  required,  it  will  be  beft  to  make  them 
thus :  Bore  a  hole  a  little  larger  than  the  diameter  of 
the  fpindle ;  and  at  each  end  of  the  block,  oyer  the 
hole,  faften  a  piece  of  brafs  with  a  fquare  hole  in  It  to 
fit  the  fpindle. 

1 06.  To  make  an  Horizontal  fVhiel  change  to  a  Vertical 
Wheel  'with  a  Sun  In  front. 
The  fudden  change  of  this  piece  is  very  pleafing ; 
and  gives  great  furprife  to  thofe  who  are  not  acquaint- 
ed with  the  contrivance.  A  wheel  for  this  purpofe 
ftiould  be  about  three  feet  diameter,  and  its  fell  circu- 
lar ;  on  which  tie  1 6  half-pound  cafes  filled  with  bril- 
liant charge:  two  of  thefe  cafes  muft  burn  at  a  time; 
and  on  each  end  of  the  nave  muft  be  a  tin  barrel  of 
the  fame  conftruftion  as  thofe  on  the  regulated  piece. 
The  wheel  being  completed,  prepare  the  poft  or  ftand 
thus  :  Firft  have  a  ftand  made  of  any  height,  about 
three  or  four  inches  fquare  ;  then  faw  off  from  the  top 
a  piece  two  feet  long ;  this  piece  join  again  at  the 
place  whei-e  it  was  cut,  with  a  hinge  on  one  fide,  fo 
that  it  may  hft  up  and  down  in  the  front  of  the  ftand  ; 
then  fix  on  the  top  of  the  bottom-part  of  the  ftand,  on 
each  fide,  a  bracket;  which  brackets  muft  projeft  at 
right  angles  with  the  ftand,  one  foot  from  the  front,  for 
the  fhort  piece  to.  reft  on.  Thefe  brackets  muft  be  pla- 
ced a  little  above  the  joint  of  the  poft,  fo  that  wlien 
the  upper  ftand  falls,  it  may  lie  between  them  at  right 
angles  with  the  bottom  ftand  ;  which  may  be  done  by 
fixing  a  piece  of  wood,  one  foot  long,  between  the 
brackets,  and  even  with  the  top  of  the  bottom  ftand  ; 
then,  as  the  brackets  rife  above  the  bottom  ftand,  they 
will  form  a  channel  for  the  ftiortpoft  to  he  In,  and  keep 
It  fteady  without  ftralning  the  hinge.  On  the  fide  of 
the  ftiort  poft,  oppofite  the  hinge,  nail  a  piece  of  wood, 
of  fuch  a  length,  that,  when  the  poft  is  perpendicular, 
it  may  reach  about  1  \  feet  down  the  long  poft  ;  to 
which  being  tied.  It  will  hold  the  (hort  ftand  upright. 
The  ftand  being  thus  pi'epared.  In  the  top  of  it  fix  a 
fpindle  10  inches  long  :  on  this  fplndle  put  the  wheel 
then  ''x  on  a  brilliant  fun  with  a  fingle  glory  ;  the  dia- 
meter of  this  fun  muft  be  6  inches  lefs  than  that  of  the 
wheel.  When  you  hre  this  piece,  light  the  wheel  t^rft, 
and  let  it  run  hor  izontally  till  four  cafes  are  cpnfumed: 
then  from  the  end  of  the  fourth  cafe  carry  a  leader 
into  the  tin  barrel  that  turns  over  the  end  of  the  ftand: 
this  leader  muft  be  met  by  another  brought  through 
the  top  of  the  poft,  frgm  a  cafe  fclled  with  a  ftrong 
4  P^^t^ 


P   Y  R 

Of  Wheels,  port-fifc  charge,  land  tred  to  the  bottom  poll,  wkh  its 
.   .  mouth  facing  the  packthread  which  liolds  up  the 

Hand  ;  fo  that  when  this  cafe  is  lighted,  it  will  bum 
the  packthread,  and  let  the  wheel  fall  forward,  by 
which  means  it  will  become  vertical :  then  from  the 
iaft  cafe  of  the  wheel,  carry  a  leader  into  the  barrel  next 
•the  fun,  which  will  begin  as  foon  as  the  wheel  is  bumt 
out. 

107.  Grand  Volute  illuminated  tuith  a  projeUed  Wheel  in 
front. 

Firft  htive  two  hoops  made  of  ftrong  iron  wire,  one 
of  6  feet  diameter,  and  one  of  4  feet  t  inches  ;  thefe 
^hoops  miift  be  joined  to  fcroUs  A,  A,  A,  &c.  as  in 
bcccntx  '^^^^^  fcrolls  muft  be  made  of  the  fame  fort 

of  wire  as  the  hoops;  on  thefe  fcrolls  tie,  with  iron- 
binding  wire,  as  many  illuminating  port-fires  as  they 
will  hold,  at  two  inches  diitance;  clothe  thefe  port-tires 
with  leaders,  fo  tlrat  they  may  all  take  fire  together. — 
Then  let  C  be  a  circular  wheel  of  four  fpokes,  3  feet  6 
inches  diameter;  and  on  its  fell  tie  as  many4-oz.  cafes, 
head  to  tail,  as  will  complete  the  circle,  only  allowing 
a  fufficient  diilance  between  the  cafes,  that  the  fire  may 
pafs  free;  which  may  be  done -by  cutting  the  upper  part 
of  the  end. of  each  cafe  a  little  (helving  :  on  each  fpoke 
fix  a  4-0Z.  cafe,  about  three  inches  from  the  fell  of  the 
•wheel ;  thefe  cafes  are  to 'burn  one  at  a  time,  and  the  firft 
^of  them  to  begin  with  thofe  on  the  fell,  of  which  four 
.are  to  burn  at  a  time;  fo  that  the  wheel  will  laft  no  long- 
er'than  ^  of  the  cafes  on  the  fell,  which  in  number 
Ihould  be  r5  or  20.  On  the  front  of  the  wheel  form  a 
fpiral  Hne  with  ftrong  wire,  on  which  tie  port-fires, 
-placing  them  on  a  flant,  with  their  mouths  to  face  the 
.fame  way  as  the  cafes  on  the  wheel :  all  thefe  port-fires 
•muft  'be  fired  with  the  fecond  cafes  of  wheel.  Let 
p,  D,  D,  &c.  be  fpokes  bf  wood,  all  made  to  fcrew 
into  a  block  in  the  centre  ;  each  of  thefe  fpokes  may 
be  in  length  about  4  feet  6  inches  ;  in  the  top  of  each 
fix  a  fplndle,  and  on  t  ach  fpindle  put  a  fpiral  wheel  of 
8  fpokes,  fuch  as  E,  E,  E,  &c.  The  blocks  of  thefe 
wheels  mull  have  a  hole  at  top  for  the  centre  cafes, 
and  the  fpindle  muft  have  nuts  fcrewcd  on  their  ends ; 
which  nuts  ihould  fit  in  the  holes  at  top  of  the  blocks, 
fo  that  all  the  wheels  muft  be  put  on  before  you  fix  in 
the  centrc  cafes  :  as  fome  of  thefe  wheels,  by  reafon  of 
their  fituation,  will  "not  bear  on  the  nut,  it  will  be  ne- 
ceffary  to  have  fmooth  fhoulders  made  on  the  fpindles 
for  the  blocks  to  ran  on.  'I'he  cafes  of  thefe  wheels  are 
to  burn  double  ;  and  the  method  of  firing  them,  is  by 
carrying  a  leader  from  each  down  the  fpokes  into  the 
"block  i'.i  the  centre,  as  in  the  dodecaedron,  but  the 
centre  cafe  of  each  wheel  muft  begin  with  the  two  laft 
cafes  as  . ufual.  It  is  to  be  obferved,  that  the  large  cir- 
^  ctilar  wheel  in  front  muft  have  a  tin  barrel  on  Its  block, 
into  which  a  pipe  muft  be  carried  from  one  of  the  fe- 
cond cafes  on  the  wheel  ;  this  pipe  being  met  by  ano- 
ther from  the  large  block,  in  which  the  8'  fpokes  are 
fcrewcd,  will  hre  all  the  fpiral  wheels  and  the  illumi- 
aatir.g  - port-fires  at  the  fame  time.  The  cafes  of  the 
proje61:e(i  wheel  may  be  filled  with  a  white  charge,  and 
thcdfe  of  the  fpiral  wheels  with  a  grey. 

108.  Mom  and  Seven  Stars. 
Let  fig.  2.  be  a  fmooth  circular  board  6  feet  dia- 
meter: out  of  - the  middle  of  it  cut  a  circular  piece  12 
■or  14  inches  diameter ;  and  over  the  vacancy  put  white 
Perfianfilk,  on  which  paiat  a  mooiv'e  face:  then  let 
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I,  I,  I,  &c.  be  ftars,  each  4  or  5  inches  diameter,  Cttt  Of  WI 
out  with  five  points,  and  covered  with  oiled  filk  :  On  ^'^ 
the  front  of  the  large  ^circular  board  draw  a  y-pointed 
ftar,  as  large  as  the  circle  will  allow  ;  then  on  the  lines 
which  form  tins  ftar,  bore  holes,  wherein  fijj  pointed 
ftars.  When  this  cafe  is  to  be  -.red,  it  muft  be  fixed 
upon  the  front  of  a  poft,  on  a  fpindle,  with  a  wheel  of 
brilliant  fire  behind  the  face  of  the  moon:  fo  that, 
while  the  wheel  bums,  the  "moon  and  ftars  will  appear 
tranfparent :  and  when  the  wheel  has  burnt  out,  they 
will  difappear,  and  the  large  ftar  in  front,  which  is  form- 
ed of  pointed  ftars,  will  begin,  being  lighted  by  a  pipe 
of  communication  from  the  laft  cafe  of  the  vertical 
wheel,  behind  the  moon  ;  this  pipe  muft  be  managed  in 
the  fame  manner  as  thofe  in  regulated  pieces. 

109.  Double  Cone-Whsel  i/luminati'd. 
This  piece  is  reprefented  by  fig.  3,  Let  A  be -4 
ftrong  decagon  wheel,  2  feet  6  inches  diameter ;  then 
on  each  fide  of  It  fix  a  cone  B  and  G  :  thefe  cones  are 
to  confift  of  a  number  of  hoops,  fupported  by  3  or  4 
pieces  of  wood,  in  the  manner  of  the  fpiral  wheels.  Let 
the  height  of  each  cone  be  3  feet  6  Inches  ;  and  on  all 
the  hoops  tie  port-fires  horizontally,  with  their  mouths 
outwards,  and  clothe  the  wheel  with  8-oz.  cafes,  all  t® 
play  horizontally,  two  at  a  time :  the  cones  may  be  fi- 
red with  the  firft  rr  fecond  cafes.  The  fpindle  for  this 
piece  muft  go  through  both  the  cones,  and  rife  three 
feet  above  the  point  of  the  cone  at  top  ;  fo  that  its 
length  will  be  r  o  feet  4  inches  from  the  top  of  the  poft 
H,  in  which  it  is  fixed,  allowing  four  inches  for  the 
thicknefs  of  th«  block  of  the  wheel.  The  whole  weio-ht 
of  the  wheel  and  cones  muft  bear  on  a  ftioulder  in  the 

Ipindie,  on  which  the  block  of  the  wheel  muft  turn.  

Near  the  top  of  the  fpindle  muft  be  a  hole  in  the  front, 
into  which  fcrew  a  fmall  fpindle,  after  the  cones  are  on : 
then  on  this  fmall  fpindle  fix  a  fun  D,  compofed  of  fix- 
teen  9-inch  4-0Z.  cafes  of  brilliant  fire  ;  which  cafes  muft 
not  be  placed  on  a  fell,  but  only  ftuck  into  a  block  of 
6  inches  diameter  :  then  in  the  front  of  this  fun  muft  be 
a  circular  vertical  wheel,  1 6  inches  diameter  ;  on  the 
front  of  this  wheel  form  with  iron-wire  a  fpiral  line, 
and  clothe  it  with  illuminations  after  the  ufual  method. 
As  this  wheel  is  not  to  be  fired  till  the  cones  are  burnt 
out,  the  method  of  -firing  it  is  thus  :  Let  the  hole  in  the 
block,  at  the  top  of  the  uppermoft  cone,  be  a  little  lar- 
ger than  the  fpindle  which  paftes  through  It.  Then, 
from  the  firft  cafe  of  the  vertical  wheel  before  the 
f'.in,  carry  a  leader  down  the  fide  of  the  fpindle  to 
the  top  of  the  block  of  the  horizontal  wheel,  on  which 
muft  be  a  tin  barrel :  then  tliis  leader  being  met  by 
another  brought  from  the  end  of  the  laft  cafe  of  the 
horizontal  wheel,  will  give  fire  to  the  vertical  wheel 
fo  foon  as  the  cones  are  extingulihed  :  but  the  fun 
D  muft  not  be  fnx*d  till  the  vertlceil  wheel  Is  quite 
burnt  out. 

110.  Fire-pumps. 
Cafes  for  fire-pumps  are  made  as  thofe  for  toarbil- 
lons  ;  only  they  are  paited,  inftead  of  being  rolled  dry. 
Having  rolled  and  dried  your  cafes,  fill  them  :  firft  pvt 
in  a  Kttle  meal-powder,  and  then  a  ftar  ;  on  which  ram 
lightly  a  ladle  or  two  of  compofition,  then  a  little  meal- 
powder,  and  on  that  a  ftar,  then  again  compofition  ; 
and  fo  on  till  you  have  filled  the  cafe.  Stars  for  'fire- 
pumps  fhould  not  be  round  ;  ■  but  mu't  be  made  either 
fquare,  or  -fiat  asd' circular, -with  a -hdle  thfough  the 

middle-; 
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■Stc-jniddlc  :  tlie  quantity  of  powder  for  throwing  the  ftars 
muft  increafe'  ss  you  come  near  the  top  of  the  cafe  ; 
fur,  if  much  powder  be  put  at  the  bottom,  it  will  burft 
the  cafe.  The  ftars  muft  differ  in  fize  in  this  manner : 
■Xet  the  ftar  which  you  put  in  fir  ft  be  about  -j-  kfsthan 
the  tore  of  the  cafe  ;  biSt  let  the  next  ftar  be  a  Httle  lar- 
ger, and  the  third  ftar  a  little  larger  than  the  fecond, 
and  fo  on  :  let  them  Increafe  in  diameter  till  within  two 
of  the  top  of  the  cafe,  which  two  muft  fit  in  tight. 
As  the  loading  of  fire-pumps  is  foraewhat  difficult, 
it  will  be  neceflary  to  make  two  or  three  trials  before 
you  depend  on  their  performance  :  when  you  fill  a 
number  of  pumps,  take  care  not  to  put  in  each  an 
equal  quantity  of  charge  between  the  ftare,  fo  that  when 
they  are  fired,  they  may  not  throw  up  too  many  ftars 
together.  Cafes  for  fire-pumps  ftiould  be  made  veiy 
ftrong,  and  rolled  on  4  or  8  oz.  formers,  10  or  12  inches 
long  each. 

III.  Vertical  Scroll  Wheel, 
This  wheel  may  be  made  of  any  diameter,  but  muft 
be  conftrufted  as  in  fig.  4.  to  do  which  proceed  thus: 
'  Have  a  block  made  of  a  moderate  fize,  in  which  fix 
foiu"  flat  fpokes,  and  on  them  fix  a  flat  circular  fell  of 
wood  ;  round  the  front  of  this  fell  place  port-fires ;  then 
on  the  front  of  the  fpokes  form  a  fcroU,  either  with  a 
hoop  or  ftrong  iron  wire  ;  on  this  fcroU  tie  cafes  of 
brilliant  fire,  in  proportion  to  the  wheel,  head  to  tail, 
as  in  the  figure.  When  you  fire  this  wheel,  hght  the 
firft  cafe  near  the  fell ;  then,  as  the  cafes  fire  fucceffive- 
ly,  you  will  fee  the  circle  of  fire  gradually  diminifti  : 
but  whether  the  illuminations  on  the  fell  begin  with  the 
fcroll  or  not,  is  immaterial,  that  being  left  entirely  to 
the  iTiaker. 

N.  B.  This  wheel  may  be  put  in  the  front  of  a  re- 
gulated piece,  or  fired  by  itfelf,  occafionally. 

1 1 2.  Pin-W%eeh. 
Firft  roll  fome  paper  pipes,  about  14  inches  long 
each ;  thefe  pipes  muft  not  be  made  thick  of  paper, 
two  or  three  rounds  of  elephant  paper  being  fufficient. 
When  your  pipes  are  thoroughly  dried,  you  muft  hava 
a  tin  tube  12  inches  long,  to  fit  eafy  into  the  pipes; 
at  one  end  of  this  tube  fix  a  fmall  conical  cup,  which 
cone  is  called  a  funnel;  then  bend  one  end  of  one  of 
the  pipes,  and  put  the  funnel  in  at  the  other  as  far  as 
it  will  reach,  and  fill  the  cup  with  compofition  :  then 
draw  out  the  funnel  by  a  little  at  a  time,  fliaking  it  up 
and  down,  and  it  will  fill  the  pipe  as  it  comes  out.  Ha- 
ving filled  fome  pipes,  have  fome  fmall  blocks  made 
about  one  inch  diameter  and  half  an  inch  thick  :  round 
one  of  thefe  blocks  wind  and  pafte  a  pipe,  and  to  the 
end  of  this  pipe  join  another  ;  which  muft  be  doiie  by 
twifting  the  end  of  one  pipe  to  a  point,  and  putting  it 
into  the  end  of  the  other  with  a  little  pafte  :  in  this 
manner  join  four  or  five  pipes,  winding  them  one  upon 
the  other  fo  as  to  foi-m  a  fplral  linc«  Having  wound  on 
your  pipes,  pafte  two  flips  of  paper  acrofs  them  to  hold 
them  together  :  befides  thefe  .flips  of  paper,  the  pipes 
muft  be  pafted  together. 

There  is  another  method  of  making  thefe  wheels, 
viz.  by  winding  on  the  pipes  without  pafte,  and  flick- 
ing them  together  with  fealing-wax  at  every  half  turn.; 
fo  that  when  they  are  fired,  the  end  will  fall  loofe  every 
time  the  fire  pafles  the  wax,  by  which  means  the  circle 
of  fire  will  be  confiderably  increafed.  The  formers  for 
tiitfe  pipes  are  made  from  if  t©  4-l6ths  of  an  inch 
Vol.  XV.  Part  II. 
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diameter;  and  the  compofition  for  tliera  is  as  follows  :  Different 
Meal-powder  8  oz.  faltpetre  2  oz.  and  fulphur  1  :  ^  °^ 
among  thefe  ingredients  may  be  mixed  a  little  fteel-  ^  '^"'^  ' 
filings  or  the  duft  of  caft  iron  :  this  compofition  fliould 
be  very  dry,  and  not  made  too  fine,  or  it  will  flick  in 
the  funnel.    Thefe  wheels  may  be  fired  on  a  large  pin, 
and  held  in  the  hand  with  fafety. 

113.  Fire-glohes. 

There  are  two  forts  of  fire-globes  ;  one  with  pro- 
jefted  cafes  ;  the  other  with  the  cafes  concealed,  thus ; 
Have  a  globe  made  of  wood,  of  any  diameter  you 
choofe,  and  divide  the  furface  of  it  into  14  equal  parts,  ) 
and  at  each  divlfion  bore  a  hole  perpendicular  to  the 
centre  :  thefe  holes  muft  be  in  proportion  to  the  cafes 
intended  to  be  ufed  :  in  every  hole  except  one,  put  a 
cafe  filled  with  brilliant,  or  any  other  charge,  and  let 
the  mouths  of  the  cafes  be  even  with  the  furface  of  the 
globe  ;  then  cut  in  the  globe  a  groove,  from  the  mouth 
of  one  cafe  to  the  other,  -for  leaders,  which  muft  be 
carried  from  cafe  to  cafe,  fo  that  they  may  all  be  fired 
together ;  this  done,  cover  the  globe  with  a  Angle  pa- 
per, and  paint  it.  Thefe  globes  may  be  ufed  to  orna- 
ment a  building;.  ' 

Fire-globes  with  projected  cafes  are  made  thus : 
Your  globe  being  made  with  14  holes  bored  in  It  as 
ufual,  fix  in  every  hole  except  one,  a  cafe,  and  let  each 
cafe  projeft  from  the  globe  two-thirds  of  its  length  ; 
then  clothe  all  the  cafes  with  leaders,  fo  that  they  may 
all  take  fire  at  the  fame  time.  Fire-globes  are  fup- 
ported  by  a  pintle,  made  to  fit  the  hole  in  which  theVe 
is  no  cafe. 

114.  To  thread  and  join  Leaders,  and  place  them  on  dif- 
ferent Works. 
Joining  and  placing  leaders  is  a  veiy  eflentlal  part 
of  fire-works,  as  it  is  on  the  leaders  that  the  perform- 
ance of  all  complex  works  depends  ;  for  which  reafon 
the  method  of  conducing  pipes  of  communication  fliall 
be  here  .explained  in  as  plain  a  manner  as  poflible.  Your 
works  being  ready  to  be  clothed,  proceed  thus:  Cut  your 
pipes  of  a  fufficient  length  to  reach  from  one  cafe  to  the 
other  ;  then  put  in  the  quick-match,  which  muft  always 
be  made  to  go  in  very  eafy  :  when  the  match  is  in,  cut 
it  oflf  within  about  an  inch  of  the  end  of  the  pipe,  and 
let  it  proje£l  as  much  at  the  other  end  ;  then  faften 
the  pipe  to  the  mouth  of  each  cafe  with  a  pin,  and  put 
the  loofe  ends  of  the  match  into  the  mouths  of  the  CcCfes, 
with  a  little  meal-powder  :  this  done  to  all  the  cafes, 
pafte  over  the  mouth  of  each  two  or  three  bits  of  paper. 
The  preceding  method  is  ufed  for  large  cafes,  and  the 
following  for  fmall,  and  for  illuminations :  Firft  thread 
a  long  pipe  ;  then  lay  it  on  the  tops  of  the  cafes,  and 
cut  a  bit  of  the  under  fide,  over  the  mouth  of  each  cafe, 
fo  that  the  match  may  appear  :  then  pin  the  pipe  to 
eveiy  other  cafe  ;  but  before  you  put  on  the  pipes,  put 
a  little  meal-powder  in  the  mouth  of  each  cafe.  If  the 
cafes  thus  clothed  are  port-fires  on  illuminated  works, 
cover  the  mouth  of  each  cafe  with  a  fingle  paper  ;  but 
if  they  are  choaked  cafes,  fituated  fo  that  a  number  of 
fparks  from  other  works  may  fall  on  them  before  they 
are  fired,  fecure  them  with  three  or  four  papers,  whicli 
muft  be  pafted  on  very  fmooth,  that  there  may  be  no 
creafes  for  the  fparks  to  lodge  in,  which  often  fet  fire  to 
the  works  before  their  time.  Avoid  as  much  as  pof- 
fible  placing  the  leaders  too  near,  or  one  acrofs  the  other 
fo  as  to  touch,  as  it  may  happen  that  the  fiafli  of  one 
4  X  wiU 
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win  fire  the  other  ;  therefore  if  your  works  (hould  be  fo 
formed  that  the  leaders  muft  crofs  or  touch,  be  fure  to 
*'make  them  very  ftrong,  and  fecure  at  the  joints,  and  at 
every  opening. 

When  a  great  length  of  pipe  is  required,  it  muft  be 
made  by  joining  feveral  pipes  in  this  manner  :  Having 
put  on  one  length  of  match  as  many  pipes  as  it  will 
hold,  pafte  paper  over  every  joint  ;  but,  if  a  ftill  greater 
length  is  required,  more  pipes  muft  be  joined,  by  cut- 
ting about  an  inch  off  one  fide  of  each  pipe  near  the  end, 
and  laying  the  quick-match  together,  and  tying  them 
faft  with  fmall  twine  ;  after  which,  cover  the  joining 
with  pafted  paper. 

T  15.  Piac'ing  Fire-ivorks  to  be  exh'ihlteJ. . 
Nothing  adds  more  to  the  appearance  of  fire- works 
than  the  placing  them  properly  ;  though  the  manner  of 
placing  them  chiefly  depends  on  the  judgment  of  the 
maker.  The  following  are  the  rules  generally  obfer- 
ved,  whether  the  works  ar^to  be  fired  on  a  building  or 
on  ftands :  If  they  are  a  double  fet,  place  one  wheel  of 
a  fort  on  each  fide  of  the  building  ;  and  next  to  each  of 
them,  towards  tlie  centre,  place  a  fixed  piece,  then 
v/heels,  and  fo  on  ;  leaving  a  fufUcient  diftance  between 
them  for  the  tire  to  play  from  one  without  burning  the 
other.  Having  fixed  fome  of  your  works  thus  in  front, 
place  the  refl  behind  them,  in  the  centre  of  their  inter- 
vals :  The  largeft  piece,  which  is  generally  a  regulated 
or  tranfparent  piece,  muft  be  placed  in  the  centre  of  the 
building,  and  behind  it  a  fun,  which  mi-ift  always  ftaiid 
above  all  the  other  works  :  A  little  before  the  build- 
ing, or  ftands,  place  your  large  gerbes  ;  and  at  the  back 
of  the  works  fix  your  marron  batteries,  pots  des  aigrettes^ 
pots  dts  l^rins,  pots  des  faud[fons,  air-balloons,  and  flights 
of  rockets  :  The  rocket  ftands  may  be  fixed  behind, 
or  anywhere  elfe,  fo  as  not  to  be  in  the  way  of  the 
works. 

Single  colle£tions  are  fired  on  ftands ;  which  ftands 
are  made  in  the  fame  manner  as  theodolite  ftands, 
only  the  top  part  muft  be  long  or  fliort  occafionally  : 
thefe  ftands  may  be  fixed  up  very  foon  without  much 
trouble. 

116.  Order  of  Firing. 
J.  Two  fignal  '\ 

2.  Six  flcy.  ^  rockets 

Two  honorary  Q 
Four  caduceus  j 
C  vertical 
C  Two  -sfpiral 
J  C  tranfparent  ftars 

A  line  rocket  of  five  changes 
Four  tourbiUons 
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Fruiloni  wheels  D^d 
illuminated  globes  with  horizontal  wheels  ^^^^'^ 


3- 
4. 

5- 
6. 

7- 
8. 

9- 
1  o. 
1 1. 
1 2. 

13- 
14. 

15- 
16. 

37. 
J  8. 
19. 

20. 
21. 


wheels  illuminated 


^T^ 
I 

J 


^  Two 


f  horizontal  wheels 
air  balloons  illuminated 
Chinefe  fountains 

regulating  pieces  of  four  mutations  each 
pots  des  aigrettes 
Three  large  gerbes  I 
A  flight  of  rockets 

C  balloon  wheels 
l  cafcades  of  brilliant  fire 
Twelve  fl<y-rockcts 

Two  r^'^^"^^"^^^^  trees 
^      air-balloons  of  ferpents,  and  2  compound 


12.  Four  tourbiUons 


E  C 

!3-"lTwoi.^ 
.  24.  J        111        .  ^ 
N^^5.  One  pot  des  fauciffons 

26.  Two  plural  wheels 

27.  Marron  battery 

28.  Two  chandeliers  Illuminated 

29.  Raqge  of  pots  des  brins 
3  0.  Twelve  fey-rockets 
3  I .  Two  yew-trees  of  fire 

32.  Neft  of  ferpents 

33.  Two  double  cones  illuminated 

34.  Regulating  piece  of  feven  mutations,  viz. 

1.  Vertical  wheel  illuminated 

2.  Golden  glory 

3.  O&agon  vertical  wheel 

4.  Porcupine's  quills 

5.  Crofs  fires 

6.  Star-piece  with  brilliant  rays 

7.  Six  vertical  wheels 

35.  Brilliant  fun 

36.  J^arge  flight  of  rockets.. 
V/hen  water^works  are  to  be  exhibited,  divide  them 

into  ftveral  fets,  •  and  fire  one  fet  after  every  fifth  or 
fixth  change  of  land  and  air-works.  Obierve  this  rule 
in  firing  a  double  fet  of  works  :  Always  begin  with  iky- 
rockets,  then  two  moveable  pieces,  then  two  fixed  pie- 
ces, and  fo  on  ;  ending  with  a  large  flight  of  rockets, 
or  a  marron  battery  :  if  a  fingle  colle6lion,  fire  a  fixed 
piece  after  every  wiieel  or  two,  and  now  and  theo  fome 
air  and  water-works. 

117.  Fountain  of  Shy-rockds. 
Fig.  5.  reprefents  a  fountain  of  30  rockets.  Let  PI 
A  be  a  perpendicular  poft,  16  feet  higli  from  the  ""^"^^ 
ground,  and  4  inches  fquare.  Let  the  rail,  or  crofs 
piece  C,  be  i  foot  6  inches  long,  3  inches  broad, 
and  I  thick.  The  rail  D-,  at  bottom,  muft  be  6  feet 
long,  I  foot  broad,  and  i  inch  thick.  F  and  are 
the  two  fides  which  ferve  to  fupply  the  rails  D,  E, 
,  H,  I,  C  :  tliefe  fides  are  i  foot  broad  at  bottom,  and 
cut  in  the  front  with  a  I'egular  flope,  to  3  inches  at  top; 
but  their  back  edges  muft  be  parallel  with  the  front  of 
the  pots  A.  The  breadth  of  the  rails  E,  H,  I,  will  be 
determined  by  the  breadth  of  the  fides:  all  the  rails 
muft  be  fixed  at  2  feet  diftance  from  each  pther,  and  at 
right  angles  with  the  pots.  Having  placed  the  rails 
thus,  bore  in  the  bottom  rail  10  holes,  at  equal  diftances, 
large  enough  to  receive  the  ftick  of  a  one-pound  rock- 
et :  in  the  back  edge  of  this  rail  cut  a  groove  from  one 
end  to  the  other,  fit  to  contain  a  quick-match ;  then 
cut  a  groove  in  the  top  of  the  rail,  from  the  edge  of 
each  hole,  into  the  groove  in  the  back  :  in  the  fame 
manner  cut  in  the  fecond  rail,  E,  8  holes  and  grooves  ; 
in  the  third  rail,  H,  6  holes  and  grooves  ;  in  the  fouith 
rail,  I,  4  holes  and  grooves  ;  and  in  the  top  rail,  2 
holes  and  grooves.  B,  a  rail  with  holes  in  it  to  guide 
the  ends  of  the  rocket-tticks :  this  rail  muft  be  fixed  6 
feet  from  the  rail  D.  The  fountain  frame  being  thus 
made,  prepare  your  rockets  thus  :  Tie  round  the  mouth 
of  each  a  piece  of  thin  paper,  large  enough  to  go  twice 
round,  and  to  projeft  about  i\  inch  from  the  mouth  of 
the  rocket,  which  muft  be  rubbed  with  wet  meal-pow- 
der ;  in  the  mouth,  of  each  rocket  put  a  leader,  which 
fecure  well  with  the  paper  that  projefts  from  the  mouth 
of  the  cafe;  thefe  leaders  muft  be  carried  into  the  grooves 
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frent  in  the  back  of  the  rails,  in  which  lay  a  quick-match 
from  one  end  to  the  other,  and  cover  it  with  patted 
'paper  :  holes  mutt  be  made  in  the  rail  D,  to  receive  the 
ends  of  the  fticks  of  the  rockets  in  the  rail  E,  and  fo 
on  to  the  fourth  rail  ;  fo  that  the  fticks  of  the  rockets 
at  top  will  go  through  all  the  rails.  The  rockets  being 
fo  prepared,  fix  a  gerbc,  or  white  flower-pot,  on  each 
rail,  before  the  port,  with  their  mouths  inclining  a  little 
forwards  ;  thefe  gerbes  mutt  be  lighted  all  at  once.  Be- 
hind or  before  each  gerbe,  6x  a  cafe  of  brilliant  or  flow 
lire :  thefe  cafes  muft  be  filled  fo  that  they  may  burn 
out  one  after  the  other,  to  regulate  the  fountain;  which 
may  be  done  by  carrying  a  leader  from  the  end  of  each 
flow  or  brilliant  fire,  into  the  groove  in  the  back  of  each 
rail.  Difterent  fixed  rockets  may  be  ufed  in  thefe  foun- 
tains :  but  it  will  be  beft  to  fill  the  heads  of  the  rockets 
on  each  rail  with  different  forts  of  things,  in  this  man- 
ner ;  thofe  at  top  with  crackers,  the  next  with  rains, 
the  third  with  ferpents,  the  fourth  with  tailed  ftars,  and 
the  laft  flight  with  common  or  brilliant  ftars. 

1 1  8.  Pa/m  Tree. 
This  piece,  though  made  of  common  fires,  and  of  a 
fimple  conftruftion,  has  a  very  pleafing  effeft ;  owing 
,i  ^      to  the  fires  interfering  fo  often,  that  they  refemble 
cxxxi.  the  branches  of  trees.    Let  A  (fig.  6.)  be  a  perpen- 
dicular poft,  of  any  thicknefs,  fo  that  it  is  fufriciently 
ttrong  to  hold  the  cafes  ;  let  the  diftance  from  B  to  C 
be  2  feet  6  inches,  and  C  to  D  2  feet  6  inches,  and 
let  the  length  of  each  crofs  piece  be  2  feet;  on  each 
end  of  each  fix  a  nve-pointed  ftar  :  then  fix,  on  pegs 
made  on  purpofe,  1 2-inch  half-pound  cafes  of  brilliant 
fire,  as  in  the  figure.    All  the  cafes  and  ftars  muft  be 
fired  at  once.    This  piece  Ihould  be  fixed  high  from 
tlie  ground. 

119.  Illum'tnated  Pyramid^  luith  Archimed'ian  Screivfy  a 
Giobey  and  vertical  Sun, 
May  be  of  any  fize.  One  made  according  to  the  di- 
menfions  of  fig.  7.  will  be  a  good  proportion,  whofe 
height  is  z  I  feet  ;  from  C  to  D,  6  feet  ;  from  E  to  F, 
9  feet :  the  fpace  between  the  rails  muft  be  6  inches, 
and  the  rails  as  thin  as  poflible :  in  all  the  rails  ftiok 
port-fires  at  four  inches  diftance.  1  he  Archimedian 
fcrews,  G,  K,  are  nothing  more  than  double  fpiral 
wheels,  with  the  cafes  placed  on  their  wheels  horizon- 
tally inftead  of  obhquely.  The  vertical  fun,  I,  need 
not  confift  of  more  than  12  rays,  to  form  a  fingle  glory. 
The  globe  at  top  muft  be  made  in  proportion  to  the 
pyramid ;  which  being  prepared  according  to  the  pre- 
ceding directions,  place  your  leaders  fo  that  all  the  illu- 
minating port-fires,  fcrews,  globe,  and  fun,  may  take 
fire  together.  The  pyramid  muft  be  fupported  by  the 
two  fides,  and  by  a  fuppo'ii;  brought  from  a  pole,  which 
muft  be  placed  two  feet  from  the  back  of  the  pyramid, 
that  the  wheels  may  run  free. 

I ZO.  Rofe-piece  and  Sun. 
A  rofe-piece  may  be  ufed  for  a  mutation  of  a  regu- 
lated piece,  or  fired  by  itfelf :  it  makes  the  beft  ap- 
pearance when  made  large  ;  if  its  exterior  diameter  be 
6  feet,  it  will  be  a  good  fize.  Fig.  8.  fiiows  the  man- 
ner it  appears  in  before  it  is  fired.  Let  the  exterior 
fell  be  made  of  wood,  and  fupported  by  4  v»ooden 
fpokes^  all  the  other  parts,  on  which  the  illuminations 
are  fixed,  muft  be  made  of  ftrong  iron  wire  :  on  the 
exterior  fell  place  as  many  half-pound  cafes  of  brilliant 
charge  as  you  think  proper,  but  the  more  the  better  ; 
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for  the  nearer  the  cafes  are  placed,  the  ftronger  will  be  Differenc 
the  rays  of  the  fun  :  the  illuminations  ftiould  be  place{l  f '^ces  of 
within  3  inches  of  each  other :  they  muft  3II  be  fired  ^"^^"''^''^'f/ 
together,  and  burn  fome  time  before  the  fun  is  lighted ; 
which  may  be  done  by  carrying  a  leader  from  the  mid- 
dle of  one  of  the  illuminations,  to  the  mouth  of  one  of 
the  fun  cafes. 

T2  I.  Tranfparent  Stars  tvith  illuminated  Rays. 

Fig.  9.  reprefents  an  illuminated  ftar.  Let  the «  pJate 
diameter  from  A  to  B  be  2  feet,  and  from  C  to  ccccxxxu; 
D  7  feet.  Firft  make  a  ftrong  circular  back  or  body 
of  the  ftar,  2  feet  diameter,  to  which  you  fix  the  il- 
lumiinated  rays  :  in  the  centre  of  the  front  of  the 
body  fix  a  fpindle,  on  which  put  a  double  triangular 
wheel,  6  inches  diameter,  clothed  w^ith  2  ounce  cafes  of 
briUiant  charge  :  the  cafes  on  this  wheel  muft  burn  but 
one  at  a  time.  Round  the  edge  of  the  body  nail  a 
hoop  made  of  thin  wood  or  tin  :  this  hoop  muft  pro- 
jeft  in  front  6  or  7  inches  :  in  this  hoop  cut  3  or  4 
holes  to  let  out  the  fmoke  from  the  wheel.  The  ftar 
and  garter  may  be  cut  out  of  ftrong  pafteboard  or  tin, 
made  in  this  manner  :  Cut  a  round  piece  of  pafteboard 
or  tin,  2  feet  diameter,  on  which  draw  a  ftar,  and  cut 
it  out  ;  then  over  the  vacancy  pafte  Perfian  filk  ;  paint 
the  letters  yellow  ;  4  of  the  rays  yellow,  and  4  red  ; 
the  crofs  in  the  middle  may  be  painted  half  red  and  half 
yellow,  or  yellow  and  blue.  This  tranfparent  ftar  muft 
be  faftened  to  the  wooden  hoop  by  a  fcrew,  to  take 
off  and  on;  the  illuminated  rays  are  made  of  thin  wood, 
with  tin  fockets  fixed  on  their  fides  within  4  inchefi 
of  each  other  ;  in  thefe  fockets  ftick  illuminating  port- 
fires ;  behind  the  point  of  each  ray  fix  a  hiilf-pound  cafe 
of  grey,  black,  or  Chinefe  fire. 

N.^B.  The  illuminated  rays  to  be  hghted  at  the 
fame  time  as  the  triangular  wheel,  or  after  it  is  burnt 
out  ;  which  may  be  done  by  a  tin  barrel  being  fixed  to 
the  wheel,  after  the  manner  of  thofe  in  the  regulated 
pieces.  Into  this  barrel  carry  a  leader  from  the  illu- 
minated rays,  through  the  back  of  the  ftar  ;  which 
leader  muft  be  met  by  another,  brought  from  the  tail 
of  the  laft  cafe  on  the  wheel. 

122.  Tranfparent  Table  Star  illuminated. 

Fig.  I.  reprefents  a  table  ftar,  whofe  diameter,  from  ,• 
E  to  F,  is  12  feet ;  and  f-om  E  to  I,  4  feet,  -phis^^^"^'^^'^ 
proportion,  obferved  on  each  fide,  will  make  the  centre 
frame  4  feet  fquare  :  in  this  fquare  fix  a  tranfparent 
ftar,  as  in  the  figure.    This  ftar  may  be  painted  blue, 
and  its  rays  made  as  thofe  of  the  flaming  ftars  defcribed 
before.    The  wheel  for  this  ftar  may  be  compofed  of 
different  coloured  fires,  with  a  charge  or  two  of  flow 
fire  ;  the  wheels  a,  a,  a,  a,  may  be  clothed  with  any 
number  of  cafes,  fo  that  the  ftar-wheel  confift  of  the 
fame  :  the  illuminating  port-fires,  which  muft  be  placed  ^ 
very  near  each  other  on  the  frames,  muft  be  fo  managed 
as  to  burn  as  long  as  the  wheels,  and  lighted  at  the 
fame  time. 

123.  The  regulated  illuminated  Spiral  Pi/'ce,  •with  a  prO' 
jeSed  Star-ivheel  illuminated. 
This  piece  is  reprefented  by  fig.  2.  and  is  thus  made. 
Have  a  block  made  8  inches  diameter  ;  in  this  block 
fcrew  6  iron  fpokes,  which  muft  ferve  for  fpindles  for 
the  fpiral  wheels  :  thefe  wheels  are  made  as  ufual,  each 
If  foot  diameter,  and  3  feet  in  height  :  the  fpindles 
muft  be  long  enough  to  keep  the  wheels  4  or  5  inches 
from  one  another  :  at  the  end  of  each  fpindle  muft  be  a 
4X2  fcrew- 
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DiSFtrent  fcrcw-nnt,  on  which  the  wheels  that  hang  downwards 

Firr'vvoi'ks  ^^^^  '  °"  ^^^'^  Ipindles  which  Hand  upwards  muft 
«■  be  a  fhoulder,  for  tlie  blocks  of  the  wheels  to  run  on. 

The  projefted  ftar-wheel  mult  turn  on  the  fame 
fpindle  on  which  the  large  block  is  fixed ;  this  fpindle 
xnuft  be  long  enongh  to  allow  the  rtar-wheel  to  projeA 
a  little  before  the  fpiral  wheels  :  the  exterior  diameter 
of  the  ftar-wheel  muft  be  3  feet  5.  On  this  wheel  hx 
3  circles  of  iron  wire,  and  on  them  port-fires  ;  on  the 
block  place  a  tranfparent  ftar,  or  a  large  5-pointed  bril- 
liant ftar.  The  cafes  on  this  wheel  may  burn  4.  at  once, 
as  it  will  contain  near  twice  the  number  of  one  of  the 
fpiral  wheels :  the  cafes  on  the  ^iral  wheels  muft  be 
placed  parallel  to  their  fells,  and  burn  two  at  a  time. 
12^.  A  Figure-piece  illuminated  'with  Jive-pointed  Stars. 
The  conftruftion  ^f  this  piece  is  very  eafy,  as  fhown 
Fate  hy  fig.  3.  whofe  diameter  ftom  B  to  C  is  8  feet,  aad 
ceccxxxii.  from  D  to  F  2  feet :  the  vertical  wheel  in  the  centre 
muft  be  I  foot  diameter,  and  confift  of  6  four-ounce 
cafes  of  different  coloured  charge,  which  cafes  muft 
burn  double  :  on  the  frames  fix  5  pointed  brilliant  or 
blue  ftars,  rammed  4  inches  with  compofition  :  let  the 
fpace  between  each  ftar  be  8-inches ;  at  each  point  fix 
a  gerbe,  or  cafe  of  Chinefe  fire.  When  to  be  fired, 
Jet  the  gerbe,  ftars,  and  wheels,  be  lighted  at  the  fame 
time. 

125.  The  Star-Tvheel  illwninated. 

This  beautiful' piece  is  fhown  by  fig.  4.  Its  exte- 
nor  fell  is  made  of  wood,  3  feet  6,  or  4  feet  diameter  ; 
within  this  fell,  form  with  iron  wire  3  circles,  one  Lefs 
than  the  other,  fo  that  the  diameter  of  the  leaft  may  be 
about  10.  inches:  place  the  port-fires  on  thefe  fells  with 
their  mouths  inclining  outwards,  and  the  port-fires  on  the 
points  of  the  ftar  with  their  mouths  projecting  in  front: 
let  the  exterior  fell  be  clothed  with  4  ounce  cafes  of 
grey  charge:  thefe  cafes,  muft  burn  4  at  a  time,  and 
be  lighted  at  the  fame  time  as  the  illuminations. 
1  26.  Pyramid  of  Flotuer-pots. 

Fig.  5.  reprefents  this  curious  piece,  which  muft  be 
made  thus.  Let  the  diftance  from  A  to  B  be  6  feet ; 
and  from  one  rail  to  the  other,  2  :  on  the  bottom  rail 
fix  5  paper  mortars,  each  ^\  inches  diameter ;  thefe 
mortars  load  with  ferpents,  crackers,  ftars,  &c. 

In  the  centre  of  each  mortar  fix  a  cafe  of  fpur-fire  : 
on  the  fecond'rail  fix  4  mortars,  fo  as  to  ftand  exaftly 
in  the  middle  of  the  intervals  of  them  on  the  bottom 
rail ;  on  the  third  rail  place  3  mortars  ;  on  the  fourth, 
2 ;  and  on  the  top  of  the  pofts,  i  :  the  bottom  rail 
muft  be  6  feet  long  :  all  the  mortars  muft-  incline  a 
little  forwards,  that  they  may  eafily  difcharge  ;  and  the 
fpur-fires-  rammed  exaftfy  alike,  that  the  mortars  may 
all  be  fired  at  the  fame  time.  Hiiving  prepared  your 
pyramid  according  to  the  preceding  dk-eiltonsi  carry 
pipes  of  communication' from  one  fpur-fire  to  the  other. 
1  27.  The  i/lumimated  Regulating  Piece. 

Fig.  6.  reprefents  one  half  of  this  piece.  A, A, 
A,  A,  are  flat  wooden  fpokes,  each  5  feet  long-:  at  the 
end  of  each  place  a  vertical  wheel,  10  inches  diame- 
ter, clothed  with  6  four-ounce  cafes  of  brilliant  fire  : 
thefe  cafes  muft  burn  but  1  at  a  time :  on  two  of  the 
fpokes  of  each  wheel  place  2  port-fires,  which  muft  be 
lighted  with  the  firft  cafe  of  the  wheel ;  on  each  fpoke 
A,  A,  &c.  behind  the  wheels,  place  6  cafes  of  the 
fame  fize  with  thofe  on  the  wheels :  thefe  cafes  muft  be 
ded  acrofs  the  fpokes  with  their  mouths  all  gne  way, 
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and  be  made  to  take  fire  fucceffively  one  after  the  i-^'^ 
other,  fo  that  they  may  aflift  the  whole  pieces  to  turn 

i 

The  diameter  of  the  large  wheel  muft  be  2i  feet ;  and 
its  fell  made  of  wood,  which  muft  be  fixed  to  the  large 
fpokes :  on  this  wheel  place  24  cafes  of  the  fame  fort 
with  thofe  on  the  fmall  wheels  ;  thefe  cafes  muft  burn  4 
at  a  time  :  in  this  wheel  make  3  circles  with  iron  wire, 
and  on  them  place  illuminating  port-fires,  as  In  the  fi- 
gure  :  the  ftar-points  on  the  large  fpokes  may  be  made 
of  thin  afh-hoops ;  the  diameter  of  thefe  points  clofe 
to  the  centre-wheel  muft  be  i  r  inches :  on  thefe 
points  place  port-fires,  at  34- inches  diftance  one  from 
the  other. 

Fig.  7..  reprefents  the  blocks  of  this  piece.  The 
diameters  of  thefe  blocks,  at  A  and  B,  muft  be  8 
inches;  and  C  and  D',  4t  inches  :  the  length  of  each 
of  thefe  blocks  muft  be  6  inches :  at  the  fmall  ends  of 
thefe  blocks  fix  an  Iron  wheel  5  inches  diameter,  which 
wheels  muft  have  teeth,  to  turn  the  wheel  E  :  this 
wheel  is  fixed  on  a  fmall  fpindle  fcrewed  Into  the  large 
fpindle,  which  goes  through  the .  two  blocks,  and  on 
which  they  run. 

Suppofing  fig.  6.  to  be  on  the  block  A',  in  fig.  7.  and 
to  turn  to  the  right,  and  another  piece  of  the  fame 
conftrudlion  on  the  block  B,  with  its  fires  placed  fo  as 
to  turn  It  to  the  left  ;  you  will  find  them  move  very 
true  and  faft,  by  the  help  of  the  3  iron  wheels,  which  . 
ferve  to  regulate  their  motion%  as  well  as  to  affift 
them  in  turning  :  ■  let  the  Iron  circles  in  the  front  of  the 
great  wheels  be  of  different  diameters,  fo  that  when 
fired  there  may  appear  6  circles.  When  this  piece  is 
fired,  all  the  wheels  and  illtaniinations  muft  be  lighted 
at  one  time. 

Sect.  VI.    Aquatic  Fire-wjirks, 

Works  that  fport  in  the  water  are  much  efteemed 
by  moft  admirers  of  fire-works,  particularly  water- roc- 
kets ;  and  as  they  feem  of  a  very  extraordinary  nature 
to  thofe  who  are  -  unacquainted  with  this  art,  they  me- 
rit a  particular  explanation. 

128.  WiUer-rocketSy 

May  be  made  from  4  oz.  to  2  lb.  If  larger,  they  are 
too  heavy  ;  fo  that  it  will  be  difficult  to  make  them  keep  - 
above  water  without  a  cork  float,  which  muft  be  tied 
to  the  neck  of  the  cafe  ;  but  the  rockets  will  not  dive 
fo  well  with  as  without  floats.: 

Cafes  for  th'efe  are  made  In  the  fame  manner  and : 
proportion  as  fky-roekets,  only  a  httle  thicker  of  pa- 
per. When  you  fill  thofe  wlilch  are  drove  folid,  put 
in  firft  I  ladleful  of  flow  fire,  then  2  of  the  proper 
charge^  antl  on  that  i  or  2.  ladles  of  finking  charge, 
then  the  proper  charge,  then  the  finking  charge  again, 
and  fo  on,  till"  you  have  filled  the  cafe  within  3  dia- 
meters ;  then  dfive  on  the  contpofition  i  ladleful  of 
clay  ;  through  which  make  a  fmall  hole  to  the  charge ; 
then  fill  the  cafe,  within  4-  a  diameter,  with  corn- 
powder,  on  which  turn  down  2  or  3  rounds  of  the 
cafe  in  the  infide-;  then  pinch  and  tie  the  end  very 
tight;  having  filled  your  rockets  (according  to  the 
above  dire£iions),  dip  their  ends  in  melted  rofmor  feal- 
ing  wax,  or  elfe  fecure  them  well  with  greafe.  When 
you  fire  thofe  rockets,  throw  in  6  or  8  at  a  time ;  but, 
if  you  would  have  them  all  link,,  or  fwim, ,  at  the  far»e 
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;c  time,  you  muft  drive  them  with  an  equal  quantity  of 
'oiks  conipofitlon,  and  fire  them  all  together. 

129.  To  make  Pipes  of  Commvnkatlon,  which  may  be  ujed 
under  Water. 

Pipes  for  this  purpofe  mull  be  a  little  thicker  of  pa- 
peV  than  thofo  for  land.  Having  rolled  a  fufficient  num- 
ber of  pipes,  and  kept  them  till  dry,  wafli  them  over 
with  drying  oil,  and  fct  them  to  dry;  but  when  you 
oil  them,  leave  about  i  \  inch  at  each  end  dry,  for  jomts  : 
if  they  were  oiled  air  over,  when  you  come  to  jom  them, 
the  paftc  would  not  Hick  where  the  paper  is  greafy  : 
after  the  leaders'  are  joined,  and  the  pafte  dry,  oil  the 
joints.  Thefe  pipes  will  lie  many  hours  under  water, 
without  receiving  any  damage. 

130.  Horizontal  Wheels  for  the  Water. 
Firtt  get  a  large  wooden  bowl  without  a  handle ; 
then  have  an   oftagon  wheel  made  of  a  flat  board 
i8  inches  diameter,  fo  that  the  length  of  each  fide  will 
be  near  7  inches  :  in  all  the  fides  cut  a  groove  for  the 
cafes  to  lie  In.    This  wheel  being  made,  nail  it  on 
the  top  of  the  bowl ;  then  take  4-eight  oz.  cafes,  filled 
with  a  proper  charge,  each  about  6  Indies  in  length. 
Now,  to  clothe  the  wheel  with  thefe  cafes,  get  fome 
whitiih-brown  paper,  and  cut  it  into  flips  4  5 
inches  broad  and  7  or  8  long  :  thefe  flips  being  pafted 
all  over  on  one  fide,  take  one  of  the  cafes,  and  roll  one 
of  the  flips  of  paper  about  ilinch  on  Its  end,  fo  that 
theie  will  remain  about  2\  inches  of  the  paper  hollow 
from  the  end  of  the  cafe  :  this  cafe  tie  on  one  of  the 
fides  of  the  wheel,  near  the  corners  of  which  muft  be 
•      holes  bored,  through  which  you  put  the  packthread 
to  tie  the  cafes  :  having  tied  on  the  firft  cafe  at  the 
neck  and  end,  put  a  little  meal-powder  in  the  hollow 
paper  ;  then  pafte  a  flip  of  paper  on  the  end  of  another 
cafe,  the  head  of  which  put  into  the  hollow  paper  on 
the  firft,  allowing  a  fufficient  diftance  from  the  tail 
of  one  to  the  head  of  the  other  for  the  pafted  paper 
to  bend  without  tearing :  the  fecond  cafe  tie  on  as  you 
did  the  firft  :  and  fo  on  with  the  reft,  except  the  laft, 
which  muft  be  clofed  at  the  end,  unkfs  it  is  to  com- 
municate to  any  thing  on  the  top  of  the  wheel,  fuch 
as  fire-pumps  or  brilliant  fires,  fixed  in  holes  cut  in  the 
wheel,  and  fired  by  the  laft  or  fecond  cafe,  as  the  fan- 
cy dlrefts :  6,  8,  or  any  number,  may  be  plaeed  on  the 
top  of  the  wheel,  provided  they  be  not  too  heavy. for 
the  bowl. 

Before  you  tie  on  the  cafes,  cut  the  upper  part  ot  all 
their  ends,  except  the  laft,  a  little  ftielving,  that  the  fire 
from  one  may  play  over  the  other,  without  being  ob- 
flirufted  by  the  cafe.  Wheel-cafes  have  no  clay  drove  in 
their  ends,  nor  pinched,  but  are  always  left  open,  only 
the  laft,  or  thofe  wluch  are  not  to  lead  fire,  which  maft 
be  well  fecurcd. 

131.  Water  Mines. 
For  thefe  mines  you- muft  have  a  bowl  with  a  wheel 
on  it,  made  in  the  fame  manner  as  the  water-wheel ; 
only  in  Its  middle  there  muft  be  a  hole,  of  the  fame  di- 
ameter  you  defign  to  have  the  mine.  Thefe  mines  are 
tin  pots,  with  ftrong  bottoms,  and  a  little  more  than  2 
diameters  In  length  :  your  mine  muft  be  fixed  m  tlie 
hole  in  the  wheel,  with  its  botto?n  refting  on  the  bowl ; 
then  loaded^vlth Terpen ts,  crackers,  ftars,  fmall  water- 
rockets,  &c.  In  the  fame  manner  as  pots  of  aigrettes ; 
but  in  their  centre  fix.  a  cafe  of  Chinafe  fire,  or  u  fraall 


;uatic 
works. 
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gerb.e,  which  muft  be  lighted  at  the  beginning  of.  the  Aq-. 
laft  cafe  on  the  wheel.  Thefe  wheels  are  to  be  clothed  ^ 
as  uCual. 

132.  Fire-globes  for  the  Water. 
Bowls  for  water-globes  muft  be  very  large,  and  the 
wheels  on  them  of  a  decagon  form :  on  each  fide  of 
which  nail  a  piece  of  wood  4  inches  long  ;  and  on  the 
outfide  of  each  piece  cut  a  groove,  wide  enough  to  re- 
ceive about  i  of  the  thicknefs  of  a  4-oz.  cafe :  thefe 
pieces  of  wood  muft  be  nailed  In  the  middle  of  each  face 
of  the  wheel,  and  fixed  in  an  oblique  dlreftlon,  fo  that 
the  fire  from  the  cafes  may  Incline  upwards :  the  wheel 
being  thus  prepared,  tie  in  each  groove  a  4-0Z.  cafe, 
filled  with  a  grey  charge  ;  then  carry  a  leader  from  the 
tail  of  one  cafe  to  the  mouth  of  the  other. 

Globes  for  thefe  wheels  are  made  of  2  tm  hoops, 
with  their  edges  outwards,  fixed  one  within  the  other, 
at  right  angles.  The  diameter  of  thefe  hoops  muft  be 
fomewhat  lefs  than  that  of  the  wheel.  Haying  made  a 
globe,  drive  in  the  centre  of  a  wheel  an  Iron  fpindle, 
which  muft  ftand  perpendicular,  and  Its  length  4  or  6 
inches  more  than  the  diameter  of  the  globe. 

This  fpindle  feiTCS  for  an  axis,  on  which  the  globe 
is  fi^d,  which,  when  done,  muft  ftand  4  or  6  inches  - 
from  the  wheel :  round  one  fide  of  each  hoop  muft  be 
foldered  little  bits  of  tin,.  Z\  Inches  diftance  from  each 
other ;  which  pieces  muft  be  2  Inches  In  length  each,- 
and  only  faftened  at  one  end,  the  other  ends  being  left 
loofe,  to  turn  round  the  fmall  port-fires,  and  hold  them 
thefe  port-fires  muft  be  made  of  fuch  a  length  as 


will  laft  out  the  cafes  on  the  wheel.  You  are  to  obferve, 
that  th^re  need  not  be  any  port-fires  at  the  bottom  of 
the  globe  within  4  inches  of  the  fpindle  ;  for,  if  there  ■ 
were,  they  would  have  no  efiEe£l,  but  only  burn  the 
wheel :  aU  the  port-fires  muft  be  placed  perpendicular 
from  the  centre  of  the  globe,  with  their  mouths  out- 
wards ;  and  muft  all  be  clothed  with  leaders,  fo  as  all  to 
take  fire  with  the  fecond  cafe  of  the  wheel;  which  cafes 
muft  burn  two  at  a  time,  one  oppofite  the  other.  When 
two  cafes  of  a  wheel  begin  together,  two  will  end  toge- 
ther ;  therefore  the  two  oppofite  end  cafes  muft  have 
their  ends  pinched  and  fecured  from  fire.  The  method 
of  1  firino-  fuch  wheels  Is,  by  carrying  a  leader  fro  A  the 
mouth  of  one  of  the  firft  cafes  to  that  of  the  other  ; 
which  leader  being  burnt  through  the  middle,,  will  give 
fire  to  both  at  the  fame  time. 

133.  Q dor fer oils  Water  Balloons. 
Thefe  balloons  ai  e  made  In  the  fame  manner  as  air-  ■ 
balloons,  but  very  thin  of  paper,  and  In  diameter 
inch,  with  a  vent  of  \  inch  diameter.    The  flrells  being 
made,  and  quite  dry,  fill  them  with  any  of  the  follow- 
ing compofitions,  whiclimuft  be  rammed  In  tight :  thefe 
batloons  muft-  be  fired  at  the  vent,,  and  pvit  into  a  bowl  of  ■ 
water.  Odoriferous  works  are  generally  fired  In  rooms. 

Compofttion  I.  Saltpetre  2  oz.  flour  of  fulphur  i  oz. 
cam.phor  \  oz.  yellow,  amber  k  oz.  charcoal-duft  I  oz. 
flour  of  benjamin  or  afla  cdorata  t  oz.  all  powdered' 
very  fine  and  well  mixed. 

II.  Saltpetre  1 2  oz»  meal-powder  3  oz.  frankincenie 
I  oz.  myrrh  i  oz.  aimphor  \  oz.  charcoal  3  oz.  all 
moiftened  with  the  oil  of  fplke.. 

III.  Saltpetre  2  oz.  fulphur  i  oz.  antimony  f  oz. 
amber  i  oz.  cedar  ralplngs  ^  oz.  all  mixed  with  the  oil 


of  lofeii.  and  a  few  drops  of  bergamot 
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Aqiia'^c  IV,  SaltpetlX*  4  05?.  fulphur  I  oz.  faw  duft  of  juni- 
fire-work'.pgj.  t  oz.faw  dull  of  cyprefs  I  oz.  camphor^  oz.  myrrh 
"   *  ""    t  drams,  dried  rofemary  \  oz.  cortex  claterii  ^  oz.  all 

moiflencd  a  little  with  the  oil  of  rofes. 

N.  B.  Water  rockets  may  be  made  with  any  of  the 

above  compofltions,  with  a  little  alteration,  to  make 

them  weaker  or  flrongei",  according  to  the  fize  of  the 

cafes. 

i^^4.  Water  Balloons. 

Having  made  fome  thin  paper  Ihells,  of  what  diame- 
ter you  pleafe,  fill  fome  with  the  compofition  for  water 
balloons,  and  fome  after  this  manner:  Having  made 
the  v  jnt  of  the  fhells  pretty  large,  fill  them  almoll  full 
with  water  rockets,  marrons,  fquibs,  &c.  Then  put  in 
fome  blowing  powder,  fufficient  to  burft  the  fliells;  and 
afterwards  fix  in  the  vent  a  water-rocket,  long  enough 
to  reach  the  bottom  of  the  fhell,  and  its  neck  to  pro- 
jeft  a  little  out  of  the  vent ;  this  rocket  mull  be  open 
at  the  end,  to  fire  the  powder  in  the  fhell,  which  will 
burll  the  fliell,  and  difperfe  the  fmall  rockets,  &c,  in  the 
water.  When  you  have  well  fecured  the  large  rocket 
in  the  vent  of  the  fhell,  take  a  cork  float  with  a  hole 
In  its  middle,  whicli  fit  over  the  head  of  the  rocket,  and 
faiien  it  to  the  fhell :  this  float  muft  be  large  enough 
to  keep  the  balloon  above  water.  * 
135.  W liter  Squ'ihs 

Are  generally  made  of  i-oz.  ferpent  cafes  feven  or 
eight  inches  long,  filled  two  thirds  with  charge,  and 
the  i-emainder  bounced.  The  common  method  of  firing 
them  is  this  :  Take  a  water-vi^heel,  with  a  tin  mortar 
in  its  centre,  which  load  with  fquibs  after  the  ufual  me- 
thod ;  but  the  powder  in  the  mortar  muft  be  no  more 
than  will  juft  throw  the  fquibs  out  eafily  into  the  wa- 
ttr  :  you  may  place  the  cafes  on  the  wheel  either  ob- 
liquely or  horizontally  ;  and  on  the  top  of  the  wheel, 
Toriud  the  mortar,  fix  fix  cafes  of  brilliant  fire  perpen- 
(.Hcular  to  the  wheel :  thefe  cafes  mull  be  fired  at  the 
beginning  of  the  laft  cafe  of  the  wheel,  and  the  mor- 
tar at  the  conclufion  of  the  fame. 

136..^  Sea-fight  with  fmall  Ships  y  and  to  prepare  a  F'lre- 
Jlyp  for  it. 

Having  procured  four  or  five  fmall  fhips,  of  two  or 
three  feet  in  length,  (or  as  many  as  you  defign  to  fight), 
make  a  number  of  fmall  reports,  which  are  to  ferve  for 
guns.  Of  thefe  range  as  many  as  you  pleafe  on  each 
fide  of  the  upper  decks  ;  then  at  the  head  and  ftern  of 
each  fhip  fix  a  two-ounce  cafe,  eight  inches  long,  filled 
with  a  flow  port-fire  receipt ;  but  take  care  to  place  it 
in  fuch  a  manner  that  the  fire  may  fall  in  the  water, 
and  not  burn  the  rigging  :  in  thefe  cafes  bore  holes  at 
unequal  diftances  from  one  another,  but  make  as  many 
iri  each  cafe  as  half  the  number  of  reports,  £•  that  one 
cafe  miay  fire  the  guns  on  one  fide,  and  the  other  thofe 
©n  the  oppofite.  The  method  of  firing  the  guns  is, 
by  carrying  a  leader  from  the'  holes  in  the  cafes  to  the 
reports  on  the  decks ;  you  mull  make  thefe  leaders 
very  fmall,  and  be  careful  in  calculating  the  burning  of 
the  flow-fire  in  the  regulating  cafes,  that  more  than  two 
guns  be  not  fired  at  a  time.  When  you  would  have  a 
broadfide  given,  let  a  leader  be  carried  to  a  cracker, 
placed  on  the  outfide  of  the  fhip  ;  which  cracker  mufl 
be  tied  loofe,  or  the  reports  will  be  too  flow :  in  ail 
the  fliips  put  artificial  guns  at  the  port-holes. 

Having  filled  and  bored  holes  in  two  port-fires  for 
regulating  the  guns  in  one  fhip,  make  all  the  reil  ex- 
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aftly  the  fame;  then,  when  you  bestin  the  engagement,  A 
light  one  fhip  firft,  and  fet  it  a  failing,  and  fo  on  with  ^ 
tlie  reft,  fending  them  out  fiugly,  which  will  make  them  ' 
lire  regularly,  at  different  times,  without  confufion;  for 
the  time  between  the  firing  of  each  gun  will  be  equal 
to  that  of  lighting  the  flow  tires. 

The  tire-fhip  may  be  of  any  fize ;  and  need  not  be 
veiy  good,  for  it  is  always  loft  in  the  aftion.  To  pre- 
pare a  fhip  for  this  purpofe,  make  a  port-fire  equal  in 
fize  with  thofe  in  the  other  fhips,  and  place  it  at  the 
ftern  ;  in  every  port  place  a  large  port-lire,  filled  with 
a  very  ftrong  compofition,  and  painted  in  imitation  of 
a  gun,  and  let  them  all  be  fired  at  once  by  a  leader 
from  the  flow  fire,  within  two  or  three  diameters  of  its 
bottom all  along  both  fides,  on  the  top  of  the  upper 
deck,  lay  ftar- compofition  about  half  an  inch  thick 
and  one  broad,  which  muft  be  wetted  w;th  thin  fize, 
then  primed  with  meal-powder,  and  fecured  from  fire 
by  palling  paper  over  it ;  in  the  place  where  you  lay 
this  compofition,  drive  fome  httle  tacks  with  flat  heads, 
to  hold  it  faft  to  the  deck  :  this  muft  be  fired  jufl  after 
the  fham  guns,  and  when  burning  will  fhow  a  flame  all 
round  the  fliip  :  at  the  head  take  up  the  decks,  and 
put  in  a  tin.  mortar  loaded  with  crackers,  which  mor- 
tar muft  be  fired  by  a  pipe  from  the  end  of  the  flow 
fire  ;  the  firing  of  this  mortar  will  fink  the  fiiip,  and 
make  a  pretty  conclufion.  The  regulating  port-fire 
of  this  fhip  muft  be  lighted  at  the  fame  time  with  the 
firft  fighting  fhip. 

Having  prepared  all  the  fhips  for  fighting,  we  fhall 
next  proceed  with  the  management  of  them  when  011 
the  water.  At  one  end  of  the  pond,  juft  under  the  fur- 
face  of  the  water,  fix  two  running  blocks,  at  what  di- 
ftance  you  choofe  the  fhips  fhould  fight ;  and  at  the 
other  end  of  the  pond,  oppofite  to  each  of  thefe  blocks, 
under  the  water,  fix  a  double  block  ;  then  on  the  land, 
by  each  of  the  double  blocks,  place  two  fmall  wind- 
lafTes  ;  round  one  of  them  turn  one  end  of  a  fmall  cord, 
and  the  other  end  put  through  one  of  the  blocks;  then 
•carry  it  through  the  fingle  one  at  the  oppofite  end  of 
the  pond,  and  bring  it  back  through  the  double  block 
again,  and  round  the  other  windlafs:  to  this  cord,  near 
the  doable  block,  tie  as  many  fmall  firings  as  half  the 
number  of  the  fhips,  at  wliat  diftance  you  think  pro- 
per ;  but  thefe  ftrings  muft  not  be  more  tlian  two  feet 
each  :  make  faft  the  loofc  end  of  each  to  a  fhip,  juft 
under  her  bow-fprit ;  but  if  tied  to  the  keel,  or  too 
near  the  water,  it  will  overfet  the  fiiip.  Half  the  fhips 
being  thus  prepared,  near  the  other  double  block  fix 
two  more  windlaftes,  to  which  faften  a  cord,  and  to  it 
tie  the  other  half  of  the  fliips  as  before  :  when  you  fire 
the  fhips,  puU  in  the  cord  with  one  of  the  windlafTes, 
to  get  all  the  fhips  together ;  and  when  you  have  fet 
fire  to  the  firft,  turn  tliat  windlafs  which  draws  them 
out,  and  fo  on  with  the  reft,  till  they  are  all  out  in  the 
middle  of  the  pond  ;  then,  by  turning  the  other  wind- 
lafs, you  will  draw  them  back  again;  by  which  method 
you  may  make  them  change  fides,  and  tack  about 
backwards  and  forwards  at  pleaf  ure.  For  the  fire-fliip, 
fix  the  blocks  and  windlaffes  between  the  others;  fo  that 
when  flie  fails  out,  fhe  will  be  between  the  other  fliips: 
you  muft  not  let  this  fliip  advance  till  the  guns  at  her 
ports  take  fire. 

r37.  To  fire  Skyrockets  under  Water ^ 
You  muft  have  Hands  made  as  ufual,  only  the  rails 

muft 


* 
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!c  tnuft  be  placed  flat  inftead  of  edgewlfe,  and  have  holes 
orkf.  j„  tjjgfn  fyi-  the  rocket-ftidcs  to  go  through ;  for  if  they 
were  hung  upon  hooks,  the  motion  of  the  water  would 
throw  them  off :  the  ftands  being  made,  if  the  pond  is 
deep  enough,  fmk  them  at  the  fides  fo  deep,  that, 
when  the  rockets  are  in,  their  heads  may  juft  appear 
above  the  furface  of  the  water ;  to  the  mouth  of  each 
rocket  fix  a  leader,  which  put  through  the  hole  with 
fhe  Hick;  then  a  little  above  the  water  muft  be  a  board, 
fupported  by  the  ftand,  and  placed  along  one  fide  of 
the  rockets  ;  then  the  ends  of  the  leaders  are  turned  up 
through  holes  made  in  this  board,  exaftly  oppolite  the 
rockets.  By  this  means  you  may  fire  them  hngly  or 
all  at  once.  Rockets  may  be  fired  by  this  method  in 
the  middle  of  a  pond,  by  a  Neptune,  a  fwan,  a  water- 
wheel,  or  any  thing  elfe  you  choofe. 

138.  To  repr^fent  Neptune  in  his  Chariot. 
To  do  this  to  perfeftion,  you  muft  have  a  Neptune 
(made  of  wood,  or  baflcet  work)  as  big_  as  life, 
fixed  on  a  float  large  enough  to  bear  his  weight  ;  on 
which  muft  be  two  horfes  heads  and  necks,  fo  as  to 
feem  fwimming,  as  ftiown  by  fig.  1 1 .  For  the  wheels 
of  the  chariot,  there  muft  be  two  vertical  wheels  of 
black  fire,  and  on  Neptune's  head  a  horizontal  wheel 
of  brilliant  fire,  with  all  its  cafes,  to  play  upwards. 
When  this  wheel  is  made,  cover  it  with  paper  or  pafte- 
board,  cut  and  painted  like  Neptune's  coronet ;  then 
let  the  trident  be  made  without  prongs,  but  inftead  of 
them,  fix  three  cafes  of  a  weak  grey  charge,  and  on 
each  horfe's  head  put  an  eight  ounce  cafe  of  briUiant 
fire,  and  on  the  mouth  of  each  fix  a  fliort  cafe,  of  the 
fame  diameter,  filled  with  the  white-flame  receipt, 
enough  to  laft  out  all  the  cafes  on  the  wheels  :  thefe 
Jliort  cafes  muft  be  open  at  bottom,  that  they  may 
light  the  brilliant  fires ;  for  the  liorfes  eyes  put  fmall 
port -fires,  and  in  each  noftiil  put  a  fmall  cafe  filled 
half  with  grey  charge,  and  the  reft  with  port-fire  com- 
pofition. 

If  Neptune  is  to  give  fire  to  any  building  on  the 
water  ;  at  his  firft  fetting  out,  the  wheels  of  the  chariot, 
and  that  on  his  head,  xvith  the  white  flames  on  the 
.horfes  heads,  and  the  port-fires  in  their  eyes  and  no- 
ftrils,  muft  all  be  lighted  at  once  ;  then  from  the  bot- 
tom of  the  white  flames  carry  a  leader  to  the  trident. 
As  Neptune  is  to  advance  by  the  help  of  a  block  and 
•cord,  you  muft  manage  it  fo  as  not  to  let  him  turn 
?.bout,  till  the  brilliant  fires  on  the  horfes  and  the  tri- 
dent begin  ;  for  it  is  by  the  fire  from  the  horfes  (which 
plays  almoit  upright)  that  the  building,  or  work,  is 
lio-hted ;  which  m.ufl  be  thus  prepared.  Vrom  the 
inouth  of  the  cafe  which  is  to  be  firft  fired,  hang  fome 
loofe  quick-match  to  receive  the  fire  from  the  horfes. 
When  Neptune  is  only  to  be  fhown  by  himfelf,  with- 
TDut  fetting  fire  to  any  other  works,  let  the  white  flames 
on  the  horfes  be  very  fhort,  and  not  to  laft  longer  than 
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one  cafe  of  each  wheel,  and  let  two  cafes  of  each  wheel   Aqua tk 

Fire-works. 

burn  at  a  time.  ^   ^ 

1^9.  S'wans  ond  Ducks  in  JTater. 
If  you  would  have  the  fwans  or  ducks  difcharge 
rockets  into  the  water,  they  muft  be  made  hollow,  and 
of  paper,  and  filled  with  fmall  water  rockets,  with  fome 
blowing  powder  to  throw  them  out :  but  if  this  is  not 
done,  thuy  may  be  made  of  wood,  which  will  laft  many 
times.    Having  made  and  painted  fome  fwans,  fix  them 
on  floats  :  then  in  the  places  where  their  eyes  fhould 
be,  bore  holes  two  inches  deep,  inclining  downwards, 
and  v^'ide  enough  to  receive  a  fmall  port-fiie  ;  the  port- 
fire cafes  for  this  purpofe  muft  be  made  of  brafs,  two 
inches  long,  and  filled  with  a  flow  bright  charge.  In 
the  middle  of  one  of  thefe  cafes  make  a  little  hole-, 
then  put  the  port-fire  in  the  eye-hole  of  the  fwan,  lea- 
ving about  half  an  inch  to  projeft  out;  and  in  the  other 
eye  put  another  port-fire,  with  a  hole  made  in  it :  then 
in  the  neck  of  the  fwan,  within  two  inches  of  one  of 
the  eyes,  bore  a  hole  flantwife,  to  meet  that  in  the  port-^ 
fire  ;  in  this  hole  put  a  leader,  and  carry  it  to  a  v/ater- 
rocket,  that  muft  be  fixed  under  the  tail  with  its  mouth 
upwards.    On  the  top  of  the  head  place  two  i-oz- 
cafes,  four  inches  long  each,  drove  with  brilliant  fire  ; 
one  of  thefe  cafes  mutt  incline  forwards,  and  the  other 
backwards  :  thefe  muft  be  lighted  at  the  fame  time  as 
the  water-rocket ;  to  do  which,  bore  a  hole  between  them 
in  the  top  of  the  fwan's  head,  down  t®  the  hole  in  the 
port-fire,  to  which  carry  a  leader  :  if  the  fwan  is  filled 
with  rockets,  they  muft  be  fired  by  a  pipe  from  the  end 
of  the  water-rocket  under  the  tail.    When  you  fet 
the  fwan  a  fwimming,  Hght  the  two  eyes. 

140.  JVatrr  Fire-fountains. 
To  make  a  fire-fountain,  you  mvA  firft  have  a  float 
made  of  wood,  three  feet  diameter  ;  then  in  the  middle 
fix  a  round  perpendicular  poft,  four  feet  high,  and  two 
inches  diameter  ;  round  this  poft  fix  three  circular 
wheels  made  of  thin  wood,  without  any  fpokes.  The 
largeft  of  thefe  wheels  muft  be  placed  within  two  or 
three  inches  of  the  float,  and  muft  be  nearly  of  the  fame 
diameter.  The  fecond  wheel  muft  be  2  feet  2  inches 
diameter,  and  fixed  at  two  feet  diftance  fi-om  the  firft. 
The  third  wheel  muft  be  i  foot  4  inches  diameter,  and 
fixed  within  fix  inches  of  the  top  of  the  poft  :  the 
wheels  being  fixed,  take  1  8  four  or  eight  oz.  cafes  of 
brilliant  fire,  and  place  them  round  the  firft  wheel  with 
their  mouths  outwards,  and  inclining  downwards  ;  on 
the  fecond  wheel  place  i  3  cafes  of  the  fame,_  and  in  the 
fame  manner  as  thofe  on  the  firft  ;  on  the  third,  place  8 
more  of  thefe  cafes,  in  the  fame  manner  as  before,  and 
on  the  tnp  of  the  poft  fix  a  gerbe  ;  then  clothe  ?.ll  the 
cafes  with  leaders,  io  ihat  both  they  and  the  gerbe  may 
take  fire  at  the  fame  time.  Before  you  fire  this  work, 
try  it  in  the  water  to  fee  if  the  float  is  properly  made, 
fo  as  to  keep  the  fountain  upright. 


p  y  R 

PYROTICS,  in  medicine,  cauftics,  or  remedies 
rcither  actually  or  potentially  hot  ;  and  which  accord- 
ingly will  burn  the  flefli,  and  raife  an  efchar.  See  Cau- 
sticity. 

PYRRKICHA,  in  antiquity,  a  kind  of  exerclfe  on 
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horfeback,  or  a  feigned  combat,  for  the  exercife  of  th« 
cavalry. 

It  was  thus  called  from  its  inventor  Pyrrliichus,  or 
Pyrrhus  of  Cydonia,  who  firft  t-uight  the  Cretant.  to 
march  in  meaiiire  and  cadence  to  battle,  and  to  ob- 
6  i''--'^- 
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.Pvrh".  ferv«  tlie  pace  of  the  Pyrrhic  foot. —  Others  derive 
chius     (.^^g  name  from  Pyrrhus  the  fon  of  Achilles,  who  infti- 

p  'jl^,  tuted  this  exercife  at  the  obfequies  of  his  father. — 
Ariftotle' fays,  that  it  was  Achilles  himfelf  who  invent- 
ed it. 

The  Romans  alfo  called  it  Indus  Trojams^  **  the  Tro- 
jan game  ;"  and  Aulus  Gellius,  decurfus.—  It  is  doubt- 
lefs  this  exercife  that  we  fee  reprefented  on  medals  by 
two  cavahers  in  front  running  with  lancets,  and  the 
word  decurfio  in  the  exergum. 

PYRRHICHIUS,  in  the  Greek  and  Latin  poetry, 
a  foot  confifting  of  two  fyllaVjles,  both  fhort;  — as, 
T)eus.—  AxaoM^  the  ancients  this  foot  is  alfo  called  pe- 
r  'tamlus  ;  by  others  hegemona. 

PYRRHO,  a  Greek  philofopher,  born  at  Elis  in 
Peloponnefus,  fiouriflicd  about  300  B.  C.  He  was  the 
difciple  of  Anaxarchus,  whom  he  accompanied  as  far 
as  India,  where  he  converfed  with  the  Brachmans  and 
Gynmofophills.  He  h^d  made  painting  his  profeffion 
before  he  devoted  himfelf  to  the  ftudy  of  philofohpy. 
He  eftablifhed  a  feft  whofe  fundamental  principle  was, 
That  there  is  nothing  true  or  falfe,  right  or  wrong, 
honeft  or  difhoneft,  juft  or  unjuft  ;  or  that  there  is  no 
ftandard  of  any  thing  beyond  law  or  cuftom,  and  that 
uncertainty  and  doubt  belong  to  ever  thing.  From 
this  continual  feeking  after  truth  and  never  finding  It,' 
the  fedl  obtained  the  name  of  Sceptics  or  Pyrrhonians 
from  the  founder,  who  is  fald  to  have  afted  upon  his 
own  principles,  and  to  have  cai-ried  his  fcepticifm  to  fuch 
a  ridiculous  extreme,  that  his  friends  were  obliged  to 
accompany  him  wherever  he  went,  that  he  might  not 
be  run  over  by  carriages,  or  fall  down  precipices.  If 
this  was  true,  it  was  not  without  reafon  that  he  was 
tanked  among  tliofe  whofc  intellefts  were  difturbed  by 
intcnfe  ftudy.  But  it  is  treated  by  a  modern  writer 
as  a  mere  calumny  invented  by  the  dogmatills  ;  and  v;e 
are  ftrongly  inclined  to  be  of  his  opinion,  (fee  Scep- 
tics.) Pyrrho  died  about  the  90th  year  of  his  age, 
when  his  memory  was  honoured  with  a  ftatue  at  A- 
thens,  and  a  monument  erefted  to  him  in  his  own 
country. 

PYRRHUS,  the  name  of  two  kings  of  Epirus. 
See  that  article. 

PYRUS,  the  PEAR-TREE  :  A  genus  of  the  pen- 
tagynia  order,  belonging  to  the  icoiandria  clafs  of 
plants  ;  and  in  the  natural  method  ranking  imder  the 
36th  order,  Pomacea.  The  calyx  is  quinquefid  ;  there 
are  five  petals  ;  'the  fruit  is^n  apple,  inferior,  quinque- 
locular,  and  polyfpermous.  To  this  genus  Linnseus 
has  joined  the  apple  and  quince ;  but,  on  account  of 
the  remarkable  difference  between  the  fruits,  the  laft 
is  treated  under  the  article  Cydonia.  The  other 
fpecies  are, 

I.  The  communis,  or  common  pear-tree,  rifes  with 
an  upright  large  trunk,  branching  30  or  40  feet  high, 
in  fome  widely  around,  in  others  more  ereftly,  and 
forming  a  conical  head  ;  oval,  lanceolated,  ferrated 
leaves,  and  corymbous  clufters  of  white  flowers  from 
the  fides  of  the  branches,  fucceeded  by  large  fruit  ex- 
tended at  the  bafe.  Under  this  fpecies  are  compre- 
hended almoll  endlefs  varieties,  all  .bearing  the  above 
def  iption.  They  bear  their  flowers  and  fruit  upon 
fpurs,  arifing  from  the  fides  of  the  branches  from  two 
or  three  years  old  and  upv/ards  ;  the  fame  branches 
and  fpurs  continuing  fruitful  for  a  great  number  of 
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years.  The  different  varieties  furnifli  fruit  for  nfe  from 
the  beginning  of  July  till  the  months  of  May  and  June, 
next  year  ;  which,  according  to  their  times  of  ripening 
may  be  divided  into  three  clafies,  furamer-pears,  au- 
tumn-pears, and  winter-pears.  The  fummer-pears  ri- 
pen m  different  forts  from  the  beginning  of  July  ua- 
til  the  middle  or  end  of  September,  and  are  generallv 
fit  to  eat  from  the  tree,  or  at  lead  do  not  keep  a  week 
or  two  before  they  rot.  The  autumn  pears  come  to 
theiv  perfeftion  in  Otlober,  November,  and  Decem- 
ber ;  fome  ripening  nearly  on  the  tree  in  October  and 
the  beglnnlHg  of  November,  others  requiring  to  lie 
fome  time  in  the  fruitery,  while  fome  will  keep  two 
months  :  but  all  the  winter-pears,  though  they  attain 
their  fidl  growth  on  the  tree  by  the  end  of  Oftober 
and  in  November,  yet  they  do  not  acquire  perfeftlon 
for  eating  till  from  the  end  of  November  to  April  and 
May.  Thofe  of  eacli^  clafs  have  different  properties ; 
fome  being  melting,  others  breaking,  fome  mealy,  and 
fome  hard  and  auftere,  fit  only  for  kitchen  ufes.  As 
many  of  the  fineft  forts  were  firft  obtained  from  France, 
they  are  ftill  continued  in  moft  catalogues  by  French 
names. 

2.  The  malus,  or  common  apple-tree,  grows  20  or 
30  feet  high,  having  oval  ferrated  leaves,  and  fefTile 
umbels  of  whitifh  red  flowers,  fucceeded  by  large, 
roundifh,  and  oblong  fruit,  concave  at  the  bafe.  The 
apple  is  compofed  of  four  diftinft  parts,  viz.  the  pill, 
the  parenchyma,  the  branchery,  and  the  core.  The 
pill  or  flcin  is  only  a  -dilatation  of  the  outermoft  flcin 
or  rind  of  the  bark  of  the  branch  on  which  it  grew. 
The  parenchyma  or  pulp,  as  tender  and  delicious  as  it  is 
found,  is  only  a  dilatation,  or,  as  Dr  Grew  calls  it, 
a  fivelth  or  fuperblence  of  the  inner  part  of  the  bark  of 
the  branch.  This  appears  not  only  from  the  vlfible 
continuation  of  the  bark  from  the  one  through  the  pe- 
dicle or  ftalk  to  the  other,  but  alfo  from  the  ftrufture 
common  to  both.  The  branchery  or  veffcls  are  only 
ramifications  of  the  woody  part  of  the  branch,  fent 
throughout  all  the  parts  of  the  parenchyma,  the  greater 
branches  being  made  to  communicate  with  each  other 
by  inofculations  of  the  lefs.  The  apple  core  is  origi- 
Eally  from  the  pith  of  the  branch  ;  the  fap  of  which 
finding  room  enough  in  the  parenchyma  through  which 
to  diffufe  itfelf,  quits  the  pith,  which  by  this  means 
hardens  into  core.  I  he  varieties  of  this  fpecies  are 
amazingly  great  with  refpeft  to  the  differences  of  the 
fruit.  The  botanifts  contend,  that  the  wilding,  or 
crab-apple  of  the  woods  and  hedges,  is  the  original  kind, 
and  from  the  feeds  of  which  the  cultivated  apple  was 
firll  obtained.  The  varieties  of  thi«  laft  no  doubt  are 
multiplied  to  fome  hundreds  in  different  places,  having 
been  all  firft  accidentally  obtained  from  the  feed  or  ker- 
nels of  the  fruit,  and  the  approved  forts  continued  and 
increafed  by  grafting  upon  crabs  or  any  kind  of  apple- 
ftocks :  but  although  the  number  of  varieties  is  very 
confiderable,  there  are  not  above  40  or  50  forts  retain- 
ed in  the  nurferj'mens  catalogue.  Thefe  varieties  arrive 
at  full  growth  in  fucceffive  order  from  July  to  the 
end  of  Odlober,  improve  in  perfe£lion-  after  being  ga- 
thered ;  and  feveral  of  the  winter  kinds,  in  particular, 
keep  good  for  many  months,  even  till  the  arrival  of  ap- 
ples next  fummer. 

Among  thefe-various  kinds  of  apples  fome  are  ufe4 
for  tlie  deffcrt,  fome  for  the  kitchen,  and  fome  for  cy* 
5  ^er- 
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der-making.  li'hofe  ufcd^for  the  deffert  arc  the  follow- 
ing, placed  as  they  fuccefTively  ripen  after  one  another : 
The  white  juncating,  the  .margaret  apple,  the  fummer 
pearmain,  the  fummer  queening,  the  embroidered  apple, 
the  golden  rennet,  the  fummer  white  calville,  the  fummer 
fed  calville,  the  filver  pippen,  the  aromatic  pippen,  la 
reinette  grife,  la  haute  bonte,  the  royal  rufTetting,  Wheel- 
er's rulfet,  Sharp's  ruffet,  the  fpine  apple,  the  golden 
pippen,  the  nonpareil,  the  Papi  or  ponime  d'ap'i.  Thofe 
for  the  kitchen  ufe,  in  the  order  of  their  ripening,  are 
thefe  :  Thd  codling,  the  fumrher  marj^gold,  the  fummer 
red  pearmain,  the  Holland  pippen,  the  Kentifh  pippen, 
the  courpendu,  Loan's  pearmain,  the  French  rennet, 
the  French  pippen,  the  royal  ruffet,  the  monftrous  ren- 
net, the  winter  pearmain,  the  pome  violetle.  Spencer's 
pippen,  the  ftone  pippen,  and  the  oaken  pippen.  Thefe 
moil  efteemed  for  cyder  are,  the  Devonfhire  royal  wild- 
ing, the  redllreak  apple,  the  whitfour,  the  Herefordfhire 
under-leaf,  and  the  John  apple,  or  deux  annes,  everlafting 
hanger,  and  gennet  moyle. 

The  juice  of  apples  is  a  menftruum  for  iron.  A  So- 
lution of  iron  in  the  juice  of  the  apples  called  go/den 
rennets,  evaporated  to  a  thick  confiftence,  proves  an  ele- 
gant chalybeate,  which  keeps  well. 

'I  he  heft  method  of  preferving  apples  for  winter  ufe, 
IS  to  let  them  hang  upon  the  trees  until  there  is  danger 
of  froft,  to  gather  them  in  dry  weather,  and  then  to  lay 
them  in  large  heaps  to  fweat  for  a  month  or  fix  weeks. 
They  ought  then  to  be  carefully  looked  over,  all  which 
have  the  leaft  appearance  of  decay  taken  out,  the  found 
fruit  wiped  dry,  and  packed  up  in  large  oil  jars,  which 
have  been  thoroughly  fcaldcd  and  diy,  and  then  flopped 
clofe  to  exclude  the  air.  If  this  plan  is  duly  obferved, 
the  fruit  will  keep  a  long  time  found,  and  tlieir  flefh  re- 
main plump ;  whereas,  when  expofed  to  the_alr,  their 
ilcins  will  flirivel,  and  their  pulp  foften. 

3.  The  coronaria,  or  fweet-fcented  crab  of  Virginia, 
grows  12  or  15  feet  high,  having  angular,  ferrated 
leaves,  pedunculated  umbels  of  whitifli-red,  fweet-fcent- 
ed flowers,  fucceeded  by  fmall  round  crabs,  remarkably 
four  and  auftere.  There  is  one  variety,  called  the  ever- 
green Virginian  crab  tree. 

Culture.  All  the  varieties  of  the  pear-tree  are  hardy, 
,and  will  fucceed  in  any  common  foil  of  a  garden  or 
orchard.  They  are  propagated  by  grafting  and  budding 
upon  any  kind  of  pear-flocks ;  alfo  oCcafionally  upon 
quince-flocks,  and  fometlmes  upon  white-thorn  flocks  ; 
but  pear-flocks  are  greatly  preferable  to  all  others  for 
general  ufe. — All  kinds  of  apples  are  propagated  in  the 
fame  manner ;  ufmg  apple-flocks  inftead  of  pear-flocks. 
They  will  fucceed  in  any  common  foil  of  a  garden  or 
orchard,  and  in  any  free  fituation  except  in  a  low  and 
I  very  moift  foil,  in  which  they  are  apt  to  canker,  and 
I  very  foon  go  off.  In  a  friable  loam  they  are  generally 
very  fuccefsful. 

PYTHAGORAS,  a  celebrated  philofopher  of  an- 
tiquity, refpefting  the  time  and  place  of  whofe  birth 
)\[fcrt..  onXki^  learned  are  much  divided.  Eratofthenes  aflerts» 
^r  '-  f  i^*"^^  Olympiad*,  when  he  was  very  young, 

^'  'rcn.  'of  ^  vlftor  at  the  Olympic  games.    Hence  Dr 

>.igo,-as.  Bentley  f  determines  the  date  of  his  birth  to  be  the  4th 
wo  D,/  year  of  the  43d  Olympiad  ;  whilft  Lloyd  Xy  who  denies 
''ll'"J"'  that  the  Olyiiiplc  vlftor  was  the  fame  person  with  '  the 
°£  philofopher,  places  it  about  the  3d  year  of  the  48th  O- 
"L.  lympiad.  Mr  Dodwell  §  differs  from  both,  and  wifhes 
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to  fix  the  birth  of  Pythagoras  in  the  4th  year  of  the  Pytfiage- 
5  2d  Olympiad.    Of  the  arguments  of  thefe  learned  , 
writers,  Le  Clerc  has  given  a  fumraary  in  the  Bibliotheque  ~  " 
Choifee,  tom.x.  p.  8 1 .  &c.  and  from  a  review  of  the  whole, 
it  would  appear  that  he  was  not  born  earlier  than  the 
4th  year  of  the  43d  Olympiad,  nor  later  than  the  4th 
year  of  the  52d;  but  In  vrhat  particular  year  of  that 
period  his  birth  took  place,  cannot  with  any  degree  of  - 
certainty  be  afcertained.    It  is  generally  believed  that 
he  was  born  in  the  ifland  of  Samos,  and  that  he  flourlfh- 
ed  about  500  years  before  Chrlft,  in  the  time  of  Tarquin 
the  lafl  king  of  Rome  *.    His  father  Mnefarchus,  who  *  Tufc, 
is  thought  by  fome  fo  have  been  a  lapidary,  and  by  ^<^Jf- 
others  a  merchant  of  Tyre,  appears  to  have  been  a  man^^^' 
of  fome  dlitinftion,  and  to  have  beftowed  upon  his  fon'*^^^'  ^' 
the  beft  education. 

Jamblicus  f  relates  a  number  of  wonderful  ftories  re-  f  rit.  Py- 
fpefting  Pyihagorafe's  defcent  from  Jupiter,  his  birth,  ^^'a^- n.  6. 
and  early  life  ;  and  reprefents  him  even'  in  his  youth  as 
a  prodigy  of  wifdom  and  manly  ferioufnefs.  But  mo  ft: 
of  thefe  idle  tales  confute  themfelves,  afford  nothing  of 
importance  to  -be  depended  upon,  and  only  prove  the 
credulity,  carelelTnefs,  and  prejudice  of  their  author.  Of 
his  childhood  and  early  education  we  know  nothing,  ex- 
cept that  he  was  firft  inflrufted  in  his  own  country  by 
Creophilug,  and  afterwards  in  Scyrus  by  Pherecydes 
(fee  Pherecydes).  According  to  the  cuflom  of  the 
times  he  was  made  acquainted  with  poetry  and  mufic  ; 
eloquence  and  aflronomy  became  his  private  ftudies, 
and  in  gymnaftic  exerclfes  he  often  bore  the  palm  for 
ftrength  and  dexterity.  He  firft  diftingulfiied  himfelf 
in  Greece  at  the  Olympic  games,  where,  befide  gaining 
the  prize,  he  is  faid  to  have  excited  the  higheft  admira- 
tion by  the  elegance  and  dignity  of  his  perfon,  and  the 
brilliancy  of  his  underflanding. 

Soon  after  his  appearance  at  thefe  games  Pythagoras 
commenced  his  travels  in  quefl  of  knowledge.  He  firft 
vlfited  Egypt,  where,  through  the  intereft  of  Polycrates 
tyrant  of  Samos,  he  obtained  the  patronage  of  Amafis  ^ 
king  of  Egypt,  by  whofe  influence,  combined  with  his 
own  aflldulty,  patience,  and  perfeverance,  he  at  length 
gained  the  confidence  of  the  priefls  ;  from  whom  he 
learned  their  facred  myfteries,  theology,  and  the  whole 
fyftem  of  fymbollcal  learning.  In  Egypt,  too,  he  be- 
came acqtlainted  with  geometry  and  the  true  folar 
fyftem  ;  and,  before  he  left  that  country,  made  him- 
felf mafler  of  all  the  learning  for  which  it  was  fo  famed 
among  the  nations  of  antiquity. 

He  afterwards  vifited  Perfia  and  Chaldea,  ,where 
from  the  Magi  he  learnt  divination,  the  interpreting 
of  dreams,  and  aflronomy.  He  is  Hkewife  faid  to 
have  travelled  Into  India,  to  have  converfed  with  the 
Gymnofophlfts,  and  to  have  acquired  from  them  a 
knowledge  of  the  philofophy  and  literature  of  the  eaft  ; 
and  fuch  was  his  ardour  in  the  purfuit  of  fcience,  that 
in  queft  of  it,  we  are  told  by  Cicero  *,  he  croffed  many  *  pi„f^ 
feas,  and  travelled  on  foot  through  many  barbarous  9a- lib.  iv. 
tions.  §  49. 

After  Pythagoras  had  fpent  many  years  in  gathering 
information  on  every  fubjeft,  efpeclally  refpefting  the 
nature  of  the  gods,  the  rites  of  religion,  and  the  immor- 
tality of  the  human  foul,  he  returned  to  his  native  ifland, 
and  attempted  to  make  his  knowledge  ufeful  by  inftitu- 
ting  a  fchool  for  the  inftruftlon  of  his  countrymen. 
Failing  of  fuccefs  in  this  laudable  undertaking,  he 
4  Y  repaired 
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Pythago-  repaired  to  Dclos,  where  he  pretended  to  receive 
,  moral  doc);m3s  from  the  prieilefs  of  Apollo.    He  alfo 

*  vifited  Crete,  where  he  was  initiated  into  the  moll 
facred  myilcries  of  Greece.  He  went  likewife  to  Sparta 
and  Elis,  and  again  afiilted  at  the  Olympic  games ; 
where  in  the  public  affembly  he  wavS  fainted  with  the 
title  of  fophtfl  or  nvlfe  man,  which  he  declined  for  one 
more  humble.  See  Philologv,  n'  i.  and  Philoso- 
phy I. 

He  returned  to  Samos  enriched  with  mythological 
learning  and  myfterious  rites,  and  again  inftituted  a 
ichool.  His  myfterious  fymbols  and  oracular  precepts 
made  this  attempt  more  fuccefsful  than  the  former  had 
been  ;  but  meeting  with  fome  oppofition,  or  being  de- 
*  tefted  in  fome  pious  frauds,  he  fuddenly  left  Samos, 
retired  to  Magna  Grecia,  and  fettled  at  Crotona. 

Here  he  founded  the  Italic  fed  (fee  Philosophy 

20.)  ;  and  his  mental  and  perfonal  accomplUhments, 
the  fame  of  his  diltant  travels,  and  his  Olympic  crown, 
foon  procured  him  numerous  pupils.  His  bold  and 
manly  eloquence  and  graceful  delivery  attracted  the 
moll  dilTolute,  and  produced'  a  remarkable  change  in 
.the  morals  of  the  people  of  Crotona.  His  influence 
was  increafed  by  the  regularity  of  his  own  example, 
and  its  conformity  to  his  precepts.  He  punctually  at- 
tended the  temples  of  the  gods,  and  paid  his  devotions 
at  an  early  hour  ;  he  lived  upon  the  pureft  and  mod 
innocent  food,  clothed  himfelf  like  the  priefts  of  E- 
gypt,  and  by  his  cbntinual  purincations  and  regular 
offerings  appeared  to  be  fuperior  in  fanflity  to  the  reft 
of  mankind.  He  endeavoured  to  afluage  the  pafiions 
of  his  fcholars  with  verfes  and  numbers,  and  made  a 
praAice  of  compofing-  his  own  mind  eveiy  morning, 
by  playing  on  his  harp,  and  fmging  along  with  it  the 
pgeans  of  Thales.  To  avoid  the  temptations  of  eafe 
and  the  feduftions  of  idlenefs,  bodily  exercifes  alfo  made 
a  confiderable  part  of  his  difcipline. 

At  Crotona  he  had  a  public  fchool  for  the  general 
benefit  of  the  people,  in  which  he  taught  them  their 
duty,  praifing  virtue  and  condemning  vice  ;  and  parti- 
cularly inftrufting  them  in  the  duties  of  focial  life. 
Befide  this,  he  had  a  college  in  his  own  houfe,  which 
he  denominated  KuivjiSiov.  in  which  there  were  two  clafTes 
of  ftudents,  viz.  <|aiTEfi>io,,  ^ho  were  alfo  called  aufcul- 
tanies  and  fo-wrtfiKoi.  The  former  of  thefe  were  proba- 
tioners, and  wcte  kept  under  a  long  examen.  A  ft- 
lence  of  five  years  was  impofed  upon  them  ;  which  A- 
puleius  thinks  was  intended  to  teach  them  modefty 
and  attention ;  but  Clemens  Alexandrlnus  thinks  it 
was  for  the  purpofe  of  abftrafting  their  minds  from 
fenfible  objefts,  and  inuring  them  to  the  pure  con- 
templation of  the  Deity.  The  latter  clafs  of  fcholars 
were  called  genuint,  perfe8'i,  mathemat'td,  and,  by  way  of 
eminence,  Pythagoreans.  They  alone  were  admitted 
to  the  knowledge  of  the  arcana  and  depths  of  Pytha- 
goric  difcipline,  and  were  taught  the  ufe  of  ciphers 
and  hieroglyphic  writings. 

Clemens  obferves,  that  thefe  orders  con-efponded 
very  exaftly  to  thofe  among  the  Hebrews :  for  in  the 
fchools  of  the  prophets  there  were  two  claffes,  viz. 
the  fons  of  the  prophets,  who  v/ere  the  fcholars,  and 
the  doctors  or  mafters,  who  were  alfo  called  perfect ; 
and  among  the  Levites,  the  novices  or  tyros,  who  had 
their  quinquennial  exercifes,  by  way  of  preparation. 
Laftly,  even  among  the  profelytes  there  were  two  or- 
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ders  ;  exoteric},  or  profelytes  of  the  gate;  and  infrln-  1')"'^ 
feci  or  perfeai,  profelytes  of  the  covenant.  He  adds, 
it  is  iiiglily  probable,  that  Pythagoras  himfelf  had 
been  a  profclyte  of  the  gate,  if  not  of  the  Covenant. 
Gale  endeavours  to  prove  that  Pythagoras  borrowed 
his  philofophy  from  that  of  the  Jews  ;  to  this  end 
producing  the  authorities  of  many  of  the  fathers  and 
ancient  authors,  and  even  pointing  out  the  tracks  and 
footfteps  of  Mofes  in  feveral  parts  of  Pythagoras's 
doftrine.  But  we  believe  the  learned  author  was  mif- 
led  by  the  Chriftian  Platonifts. 

The  authority  of  Pythagoras  among  his  pupils  vt-as 
fo  great,  that  it  was  even  deemed  a  crirhe  to  difpute 
his  word ;  and  their  arguments  were  conlidered  as  in- 
fallibly convincing,  if  they  could  enforce  them  by  add- 
ing, that  "the  mafter  faid  fo;"  an  expreffion  which  af- 
terwards became  proverbial  in  Jurare  in  verba  magijln. 
This  influence  over  his  fchool  was  foon  extended  to  the 
world,  and  even  his  pupils  themfelves  divided  the  ap- 
plaufe  and  approbation  of  the  people  with  their  mafter  \ 
and  the  rulers  and  legiflators  of  all  the  principal  towns, 
of  Greece,  Sicily,  and  Italy,  boafted  of  being  the  dif- 
ciples  of  Pythagoras.  To  give  more  weight  to  his 
exhortations,  as  fome  writers  mention,  Pythagoras  re- 
tired into  a  fubterraneous  cave,  where  his  mother  fent 
him  inteUigence  of  every  thing  which  happened  during 
his  abfence.  After  a  certain  number  of  months  he 
again  re-appeared  on  the  earth  with  a  grim  and  ghaftly 
countenance,  and  declared  in  the  affembly  of  the  people 
that  he  was  returned  from  hell.  From  fimilar  exag- 
gerations it  has  been  affeited  that  he  appeared  at  the 
Olympic  games  with  a  golden  thigh,  and  that  he  could 
write  in  letters  of  blood  whatever  he  pleafed  oh  a  look- 
ing-glafs  ;  and  that  by  fetting  it  oppofite  to  the  moon, 
when  full,  all  the  characters  which  were  on  the  glafs. 
became  legible  on  the  moon's  difc.  They  alfo  relate, 
that  by  fome  magical  words  he  tamed  a  bear,  ftopped 
the  flight  of  an  eagle,  and  appeared  on  the  fame  day 
and  at  the  fame-  inftant  in  the  cities  of  Crotona  and 
Mctapontum,  '&c. 

At  length  his  fingular  doftrines,  and  perhaps  his 
ftrenueufly  afferting  the  rights  of  the  people  againft 
their  tyrannical  governors,  excited  a  fpirit  of  jealoufy, 
and  raifed  a  powerfid  party  againft  him  ;  which  foon 
became  fo  outrageous  as  to  oblige  him  to  fly  for  his 
life.  His  friends  fled  to  Rhegium  ;  and  he  himfelf,  «f- 
ter  being  refufed  protedlion  by  the  I^ocrians,  fled  to 
Metapontum,  where  he  was  obliged  to  take  refuge  in 
the  temple  of  the  mules,  and  whei-e  it  is  raid  he  died 
of  hunger  about  497  years  before  Chrift.  RefpeAing 
the  time,  place,  and  manner  of  his  death,  however, 
there  are  various  opinions,  and  many  think  it  uncertain 
when,  where,  or  in  what  maimer,  he  ended  his  days. 
After  his  death  his  followers  paid  the  fame  refpe(Jt  to 
liim  as  was  paid  to  the  immortal  gods ;  they  erefted 
ftatues  in  honour  of  him,  converted  his  houfe  at  Cro- 
tona into  a  temple  of  Ceres,  appealed  to  lum  as  a  deity^ 
and  fwore  by  his  name. 

Pythagoras  married  Theano  of  Crotona,  or,  accord- 
ing to  others,  of  Crete,  by  whom  he  had  two  fons,  Te- 
lauges  and  Mnefarchus,  who,  after  his  death,  took  care 
of  bis  fchool.  He  is  fai4  alfo  to  have  had  a  daughter 
called  Damo. 

Whether  he  left  any  writings  behind  him  is  difputed. 
It  feems  probable,  however,  that  he  left  none,  and  that 
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uwh.  fis  vent  undei*  Lis  name  were  v.-riuen  by  feme  of 
his  followers.  The  golden  verfes  which  Hierccles  illu- 
iirated  with  a  commentary,  have  been  afcribed  to  Epi- 
cliarmus  or  Empedocles,  atul  contain  a  brief  fummaiy 
ot  his  popiilar  doftriness.  From  this  circum.ilance,  and 
iroin  the  myfterious  fecrecy  witli  wl»ich  ht'  taught,  our 
jnformaticn  concerning  his  doftrine  and  pliiloiophy  is 
vei-y  uncertain,  and  cannot  always  be  depended  on. 

The  piu-pofe  of  philofophy,  according  to  the  fyftem 
i)f  Pytha<r^>ras,  is  to  free  the  mind  from  uicumbrdnct?, 
and  to  raiiL-  it  to  the  contemplation  of  immutable  truth 
and  tlif  knowledge  of  divine  and  fpiritual  oljjefts.  To 
bring  the  mind  to  this  I'tate  ot  perfection  is  a  work  of 
fomc  difficulty,  and  reqrn'ves  a  variety  of  intevjnediate 
jieps.  Mathematical  Icience  was  with  him  the  firft 
ilep  to  wifdom,  bccaufc  it  inures  .he  mind  to  contem- 
plation, and  takes  a  m.iddk  coarfe  between  corporeal 
and  incorporeal  beings.  The  whole  fcience  he  divided 
into  two  parts,  numbers  and  magnitude ;  and  each  of  thefe 
he  fubdivided  into  two  others,  the  fornier  into  arhhme- 
tic  &nd  >nij/ic,  and  the  latter  into  magn  tiuie  at  reji  and  in 
notion  ;  the  forrricr  of  vvhlch  comprehends  geometry^  and 
the  latter  njhonomy.  Arithmetic  he  confidered  as  the 
nobleft  fcience,  aqd  an  acquaintance  with  numbers  as 
the  highell  good.  He  confidered  numbers  as  the  princi- 
ples of  ei-ery  thing ;  and  divided  them  into  fcientific  and 
intelligible.  Scientific  number  is  the  prodiiction  of  the 
powers  involved  in  unity,  and  its  return  to  the  fame  ; 
number  is  not  infinite,  but  is  the  fource  of  that  iRflnite 
flivifibility  into  equal  parts  which  is  the  property  of  all 
bodies.  Intelligible  numbers  are  thofe  which  exifted 
In  the  divine  mind  before  all  things.  They  are  the  mo- 
del or  archetype  of  the  w^orld,  and  the  caufe  of  the  ef- 
fencc  of  beings.  Of  the  Monad,  Duad,  Triad,  Tetrad, 
and  Decad,  various  explanations  have  been  given  by 
various  authors  ;  but  nothing  certain  or  important  is 
kno>vn  of  them.  In  all  probability,  numbers  were  ufed 
by  Pythagoras  as  fymbolical  reprefentations  of  the  firfi: 
principles  and  forms  of  nature,  and  efpeciallv  of  thole 
eternal  and  immutable  elTences  which  Plato  denominated 
ideas  ;  and  in  this  cafe  the  Monad  was  the  fimple  root 
from  which  he  conceived  numbers  to  proceed,  and  as 
iuch,  analogous  to  the  fimple  effence  of  deity  ;  from 
whence,  according  to  his  fyllem,  the  vaiious  properties 
of  nature  proceed. 

Mufic  followed  numbers,  and  was  ufeful  in  raifing 
the  mind  above  the  dominion  of  the  pafiions.  Pytha- 
goras confidered  it  as  a  fcience  to  be  reduced  to  mathe- 
matical principles  and  proportions,  and  is  faid  to  have 
diftovered  the  mufical  chords  from  the  circumftance  of 
feveral  men  fucceffively  ftriking  with  hammers  a  piece 
of  heated  iron  upon  an  anvil.  This  flory  Dr  Burney* 
difcredits  ;  but  allows,  from  the  uniform  tellimony  of 
writers  ancient  and  modern,  that  he  invented  the  har- 
monical  canon  ormonochord,  (fee  Monochord. )  The 
mufic  of  the  fpheres,  of  which  eveiy  one  has  heard,  was 
a  moft  fanciful  doftrine  of  Pythagoras.  .  It  was  pro- 
duced, he  imagined,  by  the  planets  If riking  on  the  ether 
tlirough  which  in  their  motion  they  palled ;  and  h€  con- 
fidered their  mufical  j>roportions  as  exa£l,  and  their  hsv- 
luofiy  perfect. 

Pythagoras,  as  we  have  already  feen,. learned  geome- 
try in  Egypt but  by  inveftigating  many  new  theorems, 
and  by  digelling  its  principles,  he  reduced  it  to  a  more 
regulou"  fcit'ncc.    A  geometrical  point,  which  he  defines 
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to  be  a  n-onnd,  or  ur.ity  \vlth  pofition,  he  fa\s  dorre-  Py'IiagO" 
fponds  to  unity  in  firithmttic,  a  r'ne  to  two,  u  Cuperfi-  < 
cies  to  three,  and  a  folid  to  ioin-.     Pie  difcovered  fe-  ' 
\  eral  o'i  the  propcfitions  of  Euclid  ;  and -en  difcovering 
the  47th  of  book  I  ft,  he  is  faid  to  have  offered  a  heca- 
tomb to  the  gods  ;  but  as  he  was  averfe  to  animal  facri- 
fi.ces,  this  afTertion  is  furely  falle.    His  great  progrefs 
in  alhonomical  fcicncejias  been  mentioned  clfewhere.  See 
AfeTRONOMY,  n^  1 1,  22;  and  Ph  ILOSOPHY,  n''' IC,  16. 

Wifdom,  according  to  Pythagoras,  is  converfant 
with  ihofe  objecls  which  are  naturally  irrmutable,  eter- 
nal, and  incorruptible ;  and  its  end  is  to  cfl":mil;-.te  the  hu- 
man mind  to  the  divine,  and  to  qualify  us  to  join  the 
affembly  of  the  gods.  A6tlve  and  moral  philofophy 
prefcribes  rules  and  precepts  for  the  conduA  of  life,  and 
leads  us  to  the  practice  of  public  and  private  virtue. — 
On  thefe  heads  many  of  his  precepts  were  excellent,  and 
fome  of  them  were  w^him.fical  and  ufelefs.  TJieoreti- 
cal  philofophy  treats  of  nature  and  its  origin,  and  is^ 
accoiding  to  Pythagoras,  the  higheft  objeft  of  lludy. 
It  included  all  the  profound  myfteries  which  he  taught, 
of  which  but  little  is  now  known.  God  he  confiders 
as  the  univerfal  mind,  diffufed  through  all  things,  and 
the  lelf-moving  principle  of  all  things  (auTo^aT.3-/^6f  tuv 
jravT^v  and  of-  whom  every  human  foul  is  a  portion  *.  •  Ckero  Je 
It  is  very  probable,  that  he  conceived  of  the  Deity  as  a 5 
fubtle  fire,  eternal,  adtive,  and  intelligent ;  which  is  not 
inconfiftent  with  the  idea  of  incorporcality,  as  the  an- 
cients underftood  that  term.  I'his  Deity  was  primarilv 
combined  with  the  chaotic  mafs  of  paffive  matter,  but 
he  had  the  power  of  feparating  himfcif,  and  fince  the 
feparation  he  has  remained  diftlnft.  The  learned  Cud- 
worth  contends,  that  Pythagoras  maintained  a  trinity 
of  hypoftafes  in  the  divine  nature,  fimilar  to  the  Pla- 
tonic  triad  (fee  Plaiomsm).  We  cannot  fay  tliaL 
his  arguments  appear  to  have  much  force;  jut  we  think 
the  conclufion which  he  wifhes  to  eltablilh  extremely  pro- 
bable, as  Plato  certainly  drew  his  doctrine  from,  fome  ot 
the  countries  which  Pythagoras  had  vifited  before  him. 

Subordinate  to  the  Deity  there  were  in  the  Pytha- 
gorean creed  three  orders  of  intelligences,  gods,  demonsj 
and  heroes,  of  different  degrees  of  exccUence  and  digni- 
ty. I'hefe,  together  with  the  human  foul,  were  confi- 
dered as  emanations  from  the  Deity,  the  particles  of 
fubtle  ether  affuming  a  groffer  clothing  the  farther  ther 
receded  from  the  fountain.  Hierccles-  dcUucs  a  hero 
to  be  a  rational  mind  uuited  with  a  luminous  body. 
God  himfelf  was  reprefented  under  the  notion  of  mo- 
nad, and  the  fubordinate  intelligences  as  numbers  de- 
rived from  and  included  in  unity.  Man  is  confidered 
as  confining  of  an  elementary  nature  and  a  divine  or 
rational  foul.  His  foul,  a  felf-moving  principle,  is  com- 
pofed  of  two  parts;  the  rational,  feated  in  the  brain;  and 
the  irrational,  In^-hiding  the  paffions,  in  the  heart.  In 
both  thefe  refpefts  he  participates  with  the  brutes, 
whom  the  temperameut  of  their  body,  &c.  allows  not 
to  a6l  rationally.  I'he  fenfitive  foul  pcrifhes ;  the  other 
affumes  an  ethereal  vehjcle,  and  paflTes  to  the  regions  of 
the  dead,  till  fcnt  back  to  the  earth  to  inhabit  fome 
other  body,  brutal  or  human.  See  Metempsychosis. 
It  was  unqueillonably  this  notion  which  led  Pythago- 
ras  and  his  followers  to  deny  themfelves  the  ufe  of  flefii, 
and  to  be  fo  pecuHarly  merciful  to  animals  of  every  de- 
icriptlon.  Some  authors,  however,  fay,  that  flcfh  and 
tcaijs,  the  ufe  of  which  he  alio  forbad,  were  proliiblted, 
4  Y  2  becaufc 
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becaufe  lie  fappofed  them  to  have  been  produced  from 
the  fame  putrified  matter,  from  whicli,  at  the  creation 
of  the  world,  man  was  formed. 

Of  the  fyntbols  of  Pythagoras  little  is  known.  They 
Have  been  religiotifly  concealed  ;  and  though  they  have 
awakened  much  cui-iofity,  and  occafioned  many  ingeni- 
ous conjectures,  they  ftill  appear  to  us  dark  and  tri- 
fling. As  a  fpecimen  we  give  the  f(;llowing  :  **  Adore 
the  found  of  the  whifpering  wind.  Stir  not  the  fire 
with  a  fword.  Turn  afide  from  an  edged  tool.  Pafs 
not  over  a  balance.  Setting  out  on  a  journey,  turn  not 
back,  for  the  furies  will  return  with  you.  Breed  no- 
thing that  hath  crooked  talons.  Receive  not  a  fwal- 
low  into  your  houfe.  Look  not  in  a  mirror  by  the 
light  of  a  candle.  At  a  facrifice  pair  not  your  nails. 
Eat  not  the  heart  or  brain.  Tafte  not  that  which  hath 
fallen  from  the  table.  Break  not  bi;ead.  Sleep  not  at 
noon.  'When  it  thunders  touch  the  earth.  Pluck  not 
'  a  crown.  Roaft  not  that  which  has  been  boiled.  Sail 
not  on  the  ground.  Plant  not  a  palm.  Breed  a  cock, 
but  do  not  facrifice  it,  for  it  is  facred  to  the  fun  and 
moon.  Plant  mallows  in  thy  garden,  but  eat  them  not; 
Abftain  from  beans." 

The  following  precepts  are  more  important :  *'  Dif- 
courfe  not  of  Pythagorean  dodlrines  without  light. 
Above  all  things  govern  your  tongue.  Engrave  not 
the  image  of  God  in  a  ring.  Quit  not  your  ftation 
without  the  command  of  your  general.  Remember 
that  the  paths  of  virtue  and  of  vice  refemble  the  letter 
Y.    To  this  fymbol  Perfius  refersf ,  when  he  fays, 

Et  iib'i  que  Samios  diduxit  I'ltera  ramoTy 
Surgentem  dextro  mori/lravit  llmite  colkm. 

There  has. the  Samian  Y's  inftruftlve  make 
Pointed  the  road  thy  doubtful  foot  fhould  take  ; 
There  warn'd  thy  raw  and  yet  unpradlis'd  youth, 
To  tread  the  rifing  right-hand  path  of  truth. 

TKe  fcantinefs  and  uncertainty  of  our  information 
refpefting  Pythagoras,  renders  a  regular  and  complete 
account  of  his  life  and  doftrines  impoflible.  A  mo- 
dern author:}:  of  profound  erudition,  prpnounces  him 
to  have  been  unquejiionahly  the  wifeft  man  that  ever  li- 
ved, if  his  mafters  the  Egyptian  priefts  muft  not  be  ex- 
cepted. This  is  faying  a  great  deal  too  much  ;  but 
that  he  was  one  of  the  moil  diftinguilhed  philofophers 
of  antiquity,  or,  as  Cicero  expreffes  it,  vir  prafianti 


fap'jeutla,  appears  very  evident  ;  and  his  moral  charac- 
ter has  never  been  impeached-  The  myfterious  air 
which  he  threw  over  his  doftrines,  and  the  apparent 
inanity  of  fome  of  his  fymbols,  have  indeed  fubjefted  . 
him  to  the  cliargc  of  impofture,  and  perhaps  the  charge 
is  not  wholly  groBndlels  :  but  when  we  confider  the 
age  in  which  he  lived,  and  the  nature  of  the  people 
with  whom  he  had  to  deal,  who  would  in  ail  probabi- 
lity have  refilled  more  open  innovations,  even  this  wiU 
not  appear  fo  blameable  as  at  firft  fight  we  are  apt  to 
think  it ;  and  it  is  worthy  of  notice,  that  the  worlt  fto- 
ries  of  this  kind  have  come  down  to  us  in  a  rei-y  que- 
ilionable  fhape,  and  v/ith  much  probability  appear  to 
be  falfii, 

PYTHAGOREANS,  a  feft  of  ancient  philofo- 
phers, fo  called  from  being  the  followers  of  Pythago- 
ras.    See  the  preceding  article. 

PYTHIA,  the  prieftefs  of  Apollo  at  Delphi,  by 
whom  he  delivered  oracles.  She  was  fo  called  from 
Pythius,  a  name  of  that  god,  which  is  faid  to  have  been 
given  him  on  account  of  Ills  viftory  over  the  ferpent 
Python. 

^  The  Py  thia  was  at  fii*ft;  required  to  be  a  young  girly 
but  in  later  times  fhe  was  a  woman  of  50  years  of  age. 
The  firfl;  and  moft  famous  Pythia  was  Phemonoe.  O- 
racles  were  at  firft  delivered  by  her  in  hexameter  verfe. 
All  the  pythias  were  to  be  pure  virgins,  and  all  of  them 
delivered  their  oracles  with  great  enthufiafm  and  violent 
agitations.    See  Oracle  and  Delphi. 

PYTHIAN  GAMES,  in  Grecian  antiquity,  fports 
inftltuted  near  Delphos  in  honour  of  Apollo,  on  ac- 
count of  his  flaying  the  ferpent  Python.  See  Apol- 
lo.— Thefe  games,  at  their  firft  inftitution,  were  ce- 
lebrated only  once  in  nine  years ;  but  afterwards  every 
fifth  year,  from  the  number  of  the  Parnaffian  nymphs 
who  came  to  congratulate  Apollo,  and  to  make  him 
prefents  on  his  vidlory.  The  viftor  was  crowned  with 
garlands.- 

PYTHON,  in  fabulous  hiftoiy,  a  monftrous  ferpentj 
produced  by  the  earth  after  Deucalion's  deluge.  Juno 
being  exafperated  at  Latona,  who  was  beloved  by  Jupi* 
ter,  commanded  this  ferpent  to  deftroy  her  ;  but  flying 
from  the  purfuit  of  the  monfter,  fhe  efcaped  to  Delos, 
where  fhe  was  delivered  of  Diana  and  Apollo;  the  latter 
of  whom  at  length  deftroyed  Python  with  his  arrows,, 
in  memory  of  which  viftory  the  Pythian  games  were  in- 
ftituted.    See  Apollo. 
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f\ ,  on  (7,  the  1 6th  letter  and  1 2th  confonant  of 
Vigour  alphabet ;  but  is  not  to  be  found  either  in 
the  Greek,  old  Latin,  or  Saxon  alphabets ;  and  in- 
deed fome  would  entirely  exclude  it,  pretending  that 
k  ought  to  be  ufed  wherever  this  occurs.  However,  as 
it  is  formed  in  the  voice  in  a  different  manner,  it  is  un- 
doubtedly a  diftinft  letter :  for,  in  expreffing  this  found, 
the  cheeks  are  contraded,  and  the  lips,  particularly  the 


under  one,  are  put  into  a  canular  form,  for  the  paffage 
of  the  breath. 

The  q^  is  never  founded  alone,  but  in  conjunftioa 
with  u,  as  in  quality.,  quejlion,  quiu,  quotty  &c.  and  ne- 
ver ends^any  Englifli  Mord. 

As  a  numeral,  Q^ftands  for  500  ;  and  "with  a  dafh 
over  it,  thus  Qj  for  500,000. 

Ufed  as  an  abbreviature,  q  fignlfies  quantity,  or  quart- 
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turn.  TKus,  among  phyficlans,  PK  is  qvantum  ph" 
a/,  i.  e.  "  as  much  as  you  pleafe"  of  a  thing  ;  and 
q.  f.  is  quantum  fufficit,  i.  e.  as  much  as  is  necef- 
fary."  Q^E,  D.  among  mathemaMctans,  is  quod  erat 
demonftrandvm,  i.  e.  *'  which  was  to  be  dcmonftrated 
and  Q^E.  F.  is  quod  erat  faciendum,  i.  e.  "  which  was 
to  be  done."  Q_^D.  among  grammarians,  is  quaft  dic- 
tum, i.  e.  "  as  if  It  were  faid  ;"  or,  "  as  who  fhould 
fay."  In  the  n'otes  of  the  ancients,  QJlands  for  ^i'm- 
ius,  or  ^int'ws ;  B.  V.  for  quod  behe  vertat  ; 
Q^S.  S.  S.  for  quiE  fupra  fcrlpta  funt  ;  Q^M.  for  ^in- 
ius  Mut'us,  or  quomodo ;  Quint,  for  ^intiliui  ;  and 
QuaeO  foi*  quajlor. 

(^AB,  ia  ichthyology,  the  name  of  a  Ruffian  fifh, 
which  is  faid  to  be  at  firft  a  tadpole,  then  a  frog,  and 
at  laft  a  fifh.  Dr  Mounfey,  who  made  many  inquiries 
concerning  thefe  pretended  changes,  confiders  them 
all  as  fabulous.  He  had  opportunity  of  feeing  the 
fifh  itfelf,  and  found  that  they  fpawned  like  other  fifhes, 
and  grew  in  fize,  without  any  appearances  to  juftify  the 
report.  He  adds,  that  they,  delight  in  very  clear  wa- 
ter, in  rivers  with  fandy  or  ftony  bottoms,  and  are  ne- 
ver found  in  Handing  lakes,  or  in  rivers  pafling  through 
marfliy  or  mofly  grounds,  where  frogs  choofe  moft  to 
be.. 

QUABES,  are  a  free  people  of  Africa,  inhabiting 
the  fouthern  banks  of  the  river  Seftos,  and  between  that 
and  Sierra  Leona.  They  are  under  the  proteftlon  of 
the  emperor  of  Manow. 

QUACHA,  or  QUAGGA.    See  Equuis,  n°  5. 

QUACHIIiTO,  in  ornithology,  is  the  name  of  a 
H^/?.  very  beautiful  Brafilian  bird,  called  alfo  yaca-zmtli,  and 
porphyria  /Imerlcanus .  It  is  of  a  fine  blackifli  purple 
colour,  variegated  with  white  ;  its  beak  is  white  while 
young,  but  becomes  red  as  it  growsv  older,  and  has  a 
naked  fpace  at  Its  bafis,  refembling  in  forne  fort  the 
coot ;  its  legs  are  of  a  yellowifh  green  ;  it  lives  about 
the  waters,  and  feeds  on  filh,  yet  Is  a  very  well  tailed 
bird.  It  Imitates  the  crowing  of  a  common  cock,  and 
makes  its  mufic  early  in  the  mornmg. 

QUACK,  among  phyficlans,  the  fame  with  empiric. 
See  the  article  Empiric. 

QUADI,  (Tacitus);  a  people  of  Germany,  fituated 
to  the  fouth-eaft  of  the  mountains- of  Bohemia,  on  the 
banks  of  the  Danube,  and  extending  as  far  as  the  river 
Marus,  or  March,  running  by  Moravia,  which  country 
they  occupied; 

QUADRAGESIMA,  a  denomination  given  to  lent, 
from  Its  confifting  of  40  days.    See  IAn/t. 

QUADRANGLE,  in  geometry,  the  fame  with  a 
quadrilateral  figure,  or  one  confifting  of  four  fides  and 
four  angles. 

QUADRANS,  the  quarter  or  fourth  part  of  any 
thing,  particularly  the  as,  or  pound. 

QuADRANs,  in  Engliih  money,  the  fourth  part  of  a 
penny.  Before  the  reign  of  Edward  T.  the  fmalleft 
'  coin  was  a  Jlerllng,  or  penny,  marked  with  a  crofs  j 
by  the  guidance  of  which  a  penny  might  be  cut  into 
halves  for  a  -halfpenny,  or  into  quarters  or  four  parts 
for  farthings  ;  till,  to  avoid  the  fraud  of  unequal  cut- 
tings, that  king  coined  halfpence  and  farthings  in  di- 
ftlndl  round  pieces. 

QUADRANT,  In  geometry,  the  arch  of  a  circle, 
containing  90°,  or  the  fourth  part  of  the  entire  peri- 
phery. 
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Sometimes  alio  the  fpacc  or  ^area,  included  between  Quadrant, 
this  arch  and  two  radii  drawn  from  the  centre  to  each 
extremity  thereof,  is  called  a  quadrant,  or,  more  pro- 
perly, a  quadrantal fpace,  as  being  a  quarter  of  an  en- 
tire circle. 

Quadrant,  alfo  denotes  a  mathematical  inftrument 
of  great  ufe  in  aftronomy  and  navigation,  for  taking 
the  altitudes  of  the  fun  and  ftars,  as  alfo  for' taking 
angles  in  furveying,  &c. 

This  inftrument  is  varioufly  contrived,  and  furniftied-- 
with  different  apparatus,  according  to  the  various  ufes- 
it  is  Intended  for  ;  but  they  all  have  this  in  common, 
that  they  confiil  of  a  quarter  of  a  circle,  whofe  limb  is 
divided  into  93".  Some  have  a  plummet  fufpended 
from  the  centre,  and  are  furniihed  with  fights  to  look- 
through. 

The  principal  and  moft  ufeful  quadrants  are  the  com- 
mon furveying  quadrant, aftronomical  quadrant,  Adams's- 
quadrant^  Cole's  quadrant,  Gunter's  quadrant,  Hadley's 
quadrant,  horodiftical  quadrant,  Sutton's  or  Collins's 
quadrant,  and  '.he  finical  quadrant,  &c.  Of  each  of  which 
In  order. 

1 .  The  common  furveying  quadrant,  is  made  of  bi'afs, 
wood,  or  any  other  folid  fubftancc  ;  the  limb  of  which 
is  divided  into  90°,  and  each  of  thefe  farther  divided 
into  as  many  equal  parts  as  the  fpace  will  allow,  either 
diagonally  or  otherwife.  On  one  of  the  femldlameters 
are  fitted  two  moveable  fights  ;  and  to  the  centre  is 
fometim'ES  alfo  fixed  a  label,  or  moveable  index,  bearing 
two  Qther  fights  ;.  but  in  lieii  of  thefe  laft  fights  there 
is  fometimes  fitted  a'  telefcope :  alfo  from  the  centre 
there  is  hung  a  thread  with  a  plummet;  and  on  the 
under  fide  or  face  of  the  Inftrument  is  fitted  a  ball  and 
focket,  by  means  of  which  it  may  be  put  into  any  po- 
fttlon.  The  general  ufe  of  it  Is  for  taking  angles  In  a  ■ 
vertical  plane,  comprehended  under  right  lines  going 
from  the  centre  of  the  inftrument,  one  of  which  is  ho- 
rizontal, and  the  other  is-  directed  to  fome  vifible  point. 
But  befides  the  parts  already  defcribed,  there  is  fre- 
quently added  on  the  face,  near  the  centre,. a  kind  o? 
compartment,  called  the  quadrat ^  qx  geometrical  fquare. 
See  Quadrat. 

This  quadrant  may  be  ufed  In  different  fituatlons  : 
for  obferving  heights  or  depths,  its  plane  muft  be  dif- 
pofed  perpendicularly  to  the  horizon  ;  but  to  take  ho- 
rizontal diftances,  its  plane  is  difpofed  parallel  thereto. 
Again,  heights  and  diftances  may  be  taken  two  ways^ 
viz.  by  means  of  the  fixed  fights  and»plummet,  or  by 
the  label :  As  to  which,  and  the  manner  of  meafuring- 
angles,  fee  Geometry,  p.  674,  &c. 

2.  The  aftronomical  quadrant  is  a  large  one,  ufually 
made  of  brafs,  or  wooden  bars  faced  with  iron  plates ;  : 
having  its  limb  nicely  divided,  either  diagonally  op 
otherwife,  into  degrees,  mlnutea,-  and  feconds  ;  and  fur- 
nlftied  with  two  telefcopes,  one  fixed  on  the  fide  of  the 
quadrant,  and  the  other  moveable  about  the  centre,  by 
means  of  the  fcrew.  There  are  alfo  dented  wheels 
which  ferve  to  dire6l  the  inftrument  to  any  pbjeft  or 
phenomenon. — The  ufe  of  this  curious  inftrument,  in 
taking  obfervatlons  of  the  fun,  planets,  and  fixed  ftars, 
is  obvious  ;  for  being  turned  horizontally  upcMi  its  axis, 
by  means  of  the  telefcope,  till  the  objedl  Is  feen  through 
the  moveable  telefcope,  then  the  degrees,  &c.  cut  by 
the  index  give  the  altitudte  required.  See  AstronomYj^ 
p.587,  &c. 

3.  Cole's  - 
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3,  Cole's  qiiadrant  is  a  very  ufcail  ii;fli-iimcnt  invent- 
ed by  Mr  Benjaraiu  Cole.     It  conliils  of  6  parts,  -viz. 
the  Itaff  AB  (tij^.  i.)  ;  the  quadrantal  arch  DE  ;  three 
vanes  A,  B,  C  ;  and  the  vernier  FG-    The  ilaft'  is  a 
bar  ot  wood  abouftwo  teet  loin^,  an  inch  and  a  quai'tcr 
broad,  and  of  a  fufficient  thicknefs  to  prevent  it  from 
bending  or  warping.    'Die  quadrantal  arch  ta  alfo  of 
wood.;  and  k  divided  into  degrees,  and  third-parta 
t)t  a  degree,  to  a  radius  of  about  nine  inches  ;  to  its  e.K- 
iremitics  are  fitted  two  radii,  which  meet  in  the  centre 
ol  the  quad'i"ant  by  a  pin,  round  which  it  eafily  moves. 
The  light-vane  A  is  a  thin  piece  of  brafs,  ahnoft  two 
inches  in  heigb.t  and  one  broad,  placed  perpendicularly 
on  the  end  of  the  ilaff  A,  by  the  help  of  two  fcrew3 
paffing  through  its  foot.     Through  tlie  middle  of  this 
v-.iiic  id  drilled  a  fmall  hole,  throu^jh  which  the  coinci- 
dence or  meeting  of  the  horizon  and  folar  fpot  is  to  be 
viewed.    T  he  horizon  vane  B  is  about  an  inch  bioad, 
?nd  two  inches  and  a  half  h-'gh,  having  a  llit^ut  thro' 
it  of  near  an  inch  long  and  a  quartei"  of  an  inch  broad  ; 
this  vane  is  fixed  in  the  centre-pin  of  the  inflrument,  in 
a  perpendicular  pofition,  by  the  help  ot  two  icrews  paf- 
llng  through  its  foot,  whereby  its  polition  with  refpeft 
to  the  fight-vaue  is  always  the  fame,  tlieir  angles  of  in- 
chnation  being  equal  to  45  degrees.    T'he  fliade-vane 
C  is  compofed  of  two  brafs  plates.    The  one,  which 
ferves  as  an  ann,  is  about  four  inches  and  a  half  long, 
and  three  quarters  of  an  inch  broad,  being  pinned  at 
(me  end  to  the  upper  limb  of  the  quadrant  by  a  fcrew, 
about  which  it  has  a  fmall  motion  ;  the  other  end  lies 
in  the  arch,  and  the  lower  edge  of  the  arm  is  diredled 
to  the  middle  of  the  centre-pin  ;  the  other  plate,  which 
is  properly  the  vane,  is  about  two  inches  long,  being 
fixed  perpendicularly  to  the  other  plate,  at  about  half 
an  inch  dillance  from  that  end  next  the  arch  ;  this  vane 
may  be  ufed  either  by  its  fhade  or  by  the  folar  fpot 
call  by  a  convex  lens  placed  therein.    And,  becaufe 
the  wood-work  is  often  apt  to  warp  or  twilt,  therefore 
ihis  vane  may  be  rectified  by  t^e  help  of  a  fcrew,  lo 
that  the  warping  of  the  inftrunient  may  occafton  no  er- 
ror in  the  obfcrvation,  which  is  performed  in  the  fol- 
lowing manner  :  Sot  the  line  G  on  the  vernier  againll 
a  degree  on  the  upper  limb  of  the  quadiant,  and  turn 
the  fcrew  on  the  backfide  of  the  limb  forward  or  back- 
w'ard,  till  the  hole  in  the  ilght-vaiie,  the  centre  of  the 
glafs,  and  the  funk  fpot  in  the  horizon- vane,  lie  in  a 
light  line. 

To  find  the  fun's  altitude  by  this  inftrument :  Turn 
your  back  to  the  fun,  holding  the  inftrument  by  the 
ilaff 'With  your  right  hand,  fo  that  it  be  in  a  vertical 
plane  palling  through  the  fun  ;  apply  your  eye  to  the 
light-vane,  looking  through  that  and  the  horizon-vane 
till  you  fee  the  horizon  ;  with  the  left  hand  Hide  the 
quadraatal  arch  upwards,  until  the  folar  fpot  or  fhade, 
call  by  the  fliade-vane,  fall  direftly  on  the  fpot  or  flit 
in  the  horizon-vane  ;  then  will  that  part  of  the  qua- 
drtotal  arch,  whicli  is  railed  above  G  or  S  (according 
as  the  obfervation  refpefled  either  the  folar  fpot  or 
fhade)  ihow  the  altitude  of  the  fun  at  that  time.  But  if 
the  merjdian  altitude  be  required,  the  obfervation  mull 
be  continued  ;  and  as  the  fun  approaches  the  meridian, 
the  fea  will  appear  through  the  horizon-vane,  and  then 
38  the  obfervation  finilhed  ;  and  the  degrees  and  mi- 
•i.iites,  C'-'Uiited  as  before,  will  give  the  fun's  meridian 
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altitude  :  or  the  degrees  counted  fiom  the  lower  llmh  fi,-' 
upwards  will  give  the  zenith-diJ'canee.  — 

4.  Adams's  quadrant  differs  only  from  Cok's  qua- 
drant in  having  an  horizontal  vane,  with  t!ie  i:])uer 
part  of  the  limb  lengthened  ;  1(>  that  tlie  glafs,  which 
calls  the  folar  fpot  on  the  !  101 1  zoii -v'ii AC,  IS  at.tihie  ftwiie 
diftance  from  the  horizoii-vane  as  the  fight-vane  at  ti?'.- 
end  of  the  index. 

5.  Gunter's  quadrant,  fo  called  from  its  inventor  Ei!,- 
mund  Guiiter,  btlides  the  ufual  apparatus  of  otlitr 
quadrants,  has  a  flereographical  projedtiob  of  ti.- 
fphere  on  the  plane  of  the  equinoctiHl.  It  has  ali<.-' 
a  kalendar  of  the  months,  next  to  the  diviiions  of  tlxe 
limb. 

U/e  of  Gunter's  qundrauf.     i.  To  find  the  fun's  me- 
ridian altitude  for  any  given  day,  or  the  day  of  th«" 
month  for  any  given  meridian  altitude.    Eay  the  thread 
to  the  day  of  the  month  in  the  feale  next  the  limb  ^  and 
the  degree  it  cuts  in  the  limb  is  the  fun's  meridian  al- 
titude.   Thus  the  thread,  being  laid  on  the  15th  of 
May,  cuts  59^  30  ,  the  altitude  fought  ;  and,  contrari- 
ly,  the  thread,  being  itt  to  the  meridian  altitude,  fliov\s 
the  day  of  the  month.     2.  To  find  the  hour  of  thp  day. 
Having  put  the  bead,  which  Hides  on  the  thread,  t;y 
the  fun's  place  in  the  ecliptic,  obferve  the  fun's  alti- 
tude by  the  quadrant;  then,  if  the  thread  be  laid  over 
the  fame  in  the  limb,  the  bead  will  fall  upon  the  hour 
required.    Thus  fuppofc  on  the   10th  of  April,  the 
fun  being  then  in  the  beginning  of  Taurus,  I  obferve 
the  fun's  altitude  by  the  quadrant  to  be  36';  I  place 
the  bead  to  the  beginning  of  Taurus  in  the  ecliptic, 
and  lay  the  thread  over  36°  of  the  limb  ;  and  find  th$ 
bead  to  fall  on  the  hour-line  marked  3  and  9  ;  accord- 
ingly the  hour  is  either  9  in  the  m.orning  or  3  in  th(j 
afternoon.    Again,  laying  the  bead  on  the  liour  given, 
having  firft  rectified  or  put  it  to  the  fun's  place,  the 
degree  cut  by  the  thread  on  the  limb  gives  the  altitude. 
Note,  the  bead  may  be  reftified  otherwife,  by  bringing 
the  thread  to  the  day  of  the  month,  and  the  bead  to 
the  hour  line  of  12.     3.  To  fnd  the  fun's  declination 
from  his  place  given,  aad  contrariwife.     Set  the  bead 
to  the  fun's  place  in  the  ecliptic,  move  the  thread  to 
the  line  of  declination,  -and  the  bead  will  cut  the 
degree  of  declination  requli  ed.    Contrarlly,  the  l>ead 
being  adjufted  to  a  given  declination,  and  the  thread 
moved  to  the  ecliptic,  the  bead  will  cut  the  fun's  place. 
4.  The  fun's  place  being  given,  to  find  Ins  right  afcen- 
fion,  or  contrarily.     Lay  the  thread  on  the  fun's  place 
in  the  ecliptic,  and  the  degree  it  cuts  on  the  limb  is  the 
right  afcenfion  fought.    Contrarlly,  laying  the  thread 
on  the  right  afcenfion,  it  cuts  the  fun's  place  in  the 
ecliptic.     5.  The  fun's  altitude  being  given,  to  find  his 
azimuth,  and  contrariwife.    Rectify  the  bead  for  the 
time,  as  in  the  fecond  article,  and  obferve  the  fun's  al- 
titude :  bring  the  thread  to  the  complement  of  tliat  al- 
titude ;  thus  the  bead  will  give  the  azimuth  fought, 
among  the  azimuth  lines.     6.  To  find  the  hour  of  the 
night  from  fome  of  the  five  liars  laid  down  on  the  qua- 
drant,   (r.)  Put  the  bead  to  the  liar  you  would  ob- 
ferve, and  find  how  many  hours  it  is  off  the  meridiaiu 
by  article  2.     (2.)  Then,  firom  the  right  afcenfion  of 
the  flar,  fubtraft  the  fun's  right  afcenfion  converted  in- 
to hours,  and  mark  the  diSerence  ;  which  difiereuce, 
added  to  the  obferved  hour  of  the  flar  from  the  meri- 
7  diaj.1. 


0_  U    A  I  7 

isdrant.  dian,  (hows  how  many  hours  the  fun  I9  gone  from  the 
•  jTieridian,  which  is  the  hour  of  the  night.  Suppofe  on 
the  15th  of  May  the  fun  is  in  the  4tli  degree  of  Ge- 
jnini,  I  fet  the  bead  to  Artlurus  ;  and,  obferving  his  al- 
titude," find  him  to  be  in  the  weft  about  50°  high,  and 
the  bead  to  fall  on  the  hour-line  of  2  in  the  afternoon  ; 
then  will  the  hour  be  11  hours  50  minutes  paft  noon, 
or  10  minutes  {hort  of  midnight  :  for  62",  the  fun's 
right  afcenfion,  converted  into  time,  makes  4  hours  8 
rainutcs  ;  which,  fubtraded  from  13  hours  58  mi- 
nutes, the  right  afcenfion  of  Ardurus,  the  remainder 
will  be  9  hours  90  minutes  ;  which  added  to  2  hours, 
tlie  obferved  diitance  of  Arfturus  from  the  meridian, 
fhows  the  hour  of  the  night  to  be  11  hours  50  mi- 
nutes. 

The  mural  quadrant  has  already  been  defcribed  under 
the  article  Astronomy,  n°  497.  It  is  a  molt  important 
milrument,  and  has  of  late  been  much  improved  by  Mr 
Ramfden,  who  has  diftinguifhed  himfelf  by  the  accu- 
racy of  his  divifions,  and  by  the  manner  in  which  he  fi- 
liifhes  the  planes  by  working  them  in  a  vertical  pofi- 
tion.  He  places  the  plumb-line  behind  the  inftrument, 
that  there  may  be  no  neceffity  for  removing  it  when  we 
take  an  obfervation  near  the  zenith.  His  manner  of 
fufpcnding  the  glafs,  and  that  of  throwing  light  on  the 
objedl-glafs  and  on  the  divifions  at  the  fame  time,  arc 
new,  and  improvements  that  deferve  to  be  noticed. — 
1  hofe  of  eight  feet,  which  he  has  made  for  the  obfer- 
vatorics  of  Padua  and  Vilna,  have  been  examined  by  Dr 
Maflcelyne  ;  and  the  greateR  error  does  not  exceed  two 
feconds  and  a'half.  That  of  the  fame  fize  for  the  ob- 
fervatory  of  Milan  is  in  a  very  advanced  Itate,  The 
mural  quadrant,  of  fix  feet,  at  Blenheim,  is  a'moft  ad- 
jTiirable  inftrument.  It  is  fixed  to  four  pillars,  which 
turn  on  two  pivots,  fo  that  it  may  be  put  to  the  north; 
and  to  the  fouth  in  one  minute.  It  was  for  this  inftiu- 
ment  Mr  Ramfden  invented  a  method  of  reftifying  the 
arc  of  9c  degrees,  on  which  an  able  aflronomer  had 
ftaited  fome  difnculties  ;  but  by  means  of  an  hornzontal 
line  and  a  plumb-hne,  forming  a  kind  of  crofs,  without 
iGuchinof  th<i  circle,  he  ftiowed  him  that  there  was  not 
an  en'or  of  a  fingle  fecond  in  the  90  degrees ;  and  that 
the  difference  was  occafioiied  by  a  mural  quadrant  of 
Bird,  in  which  the  arc  of  90  degrees  was  too  great  by 
feveral  feconds,,  and  which  had  never  been  retl;ificd  by 
fo  nice  a  method  as  that  of  Mr  Ramfden. 

But  the  quadrant  is  not  the  inftrument  which  ftands 
higheft  in  Mr  Ramfdem's  opinion ;  it  is  the  complete 
circle  :  and  he  lias  demonftrated  to  M.  de  la  Lande, 
that  tlie  former  muft  be  laid  afide,  if  we  would  arrive  at 
the  utmoft  exadlnefs  of  which  an  obfervatio.n  is  capable. 
His  principle  reafons  are  :  1 .  The  leaft  variation  in  the 
centre  is  perceived  by  the  two  diametrically  oppofite 
points.  2.  The  circle  being  worked  on  the  turn,  the 
furface  is  always  of  the  greateft  accuracy,  which  it  is 
impofiible  to  obtain  in  the  quadrant.  3.  We  may  al- 
ways have  two  meafures  of  the  fame  arc,  which  will 
ferve  for  the  verification  of  each  other.  4.  The  firfl 
point  of  the  divifion  may  be  veriiied  every  day  witli  the 
utmoft  facility.  5.  The  dilatation  of  the  metal  is  uni- 
form, and  cannot  produce  any  error.  6.  This  inftru- 
mcnt  is  a  meridian  glafs  at  the  fame  time.  7.  It  alio 
becomes  a  moveable  aziaiuth  circle  by  adding  aa  hori- 
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zontal  circle  beneath  its  axis,  and  then  gives  the  rcfrac- 
tions  independent  of  the  menfuration  of  time.  '""^ 

6.  Hadley's  quadrant  is  an  inftrument  of  vaft  utility 
both  in  Bavigation  and  pradical  aftronomy.  It  derives 
its  name  from  Mr  Hadley,  who'  firft  publiflied  an  ac- 
count of  it,  though  the  firft  thought  originated  with 
the  celebrated  Dr  Hooke,  and  was  completed  by  Sir 
Ifaac  Newton  (fee  Astronomy,  n'  32.  and  alfo  n''  17. 
and  22.)  The  utility  of  this  quadrant  arifes  from  the 
accuracy  and  preciiion  with  which  it  enables  us  to  de- 
termine the  latitude  and  longitude  ;  and  to  it  is  naviga-" 
tion  much  indebted  for  the  very  great  and  rapid  advances 
it  has"  made  of  late  years.  It  is  eafy  to  manage,  and  of* 
extenfive  ufe,  requiring  no  peculiar  fteadinefs  of  hand, 
nor  any  fuch  fixed  bafis  as  is  neceffary  to  other  aftro- 
nomlcal  inftruments.  It  is  ufed  as  an  inftrument  for 
taking  angles  in  maritime  furveying,  and  with  equal  fa- 
cility at  the  maft  head  as  upon  the  deck,  by  which  its 
fphere  of  obfervation  is  much  extended ;  for  fuppofing 
many  iflands  to  be  vifible  from  the  maft  head,  and  only- 
one  from  deck,  no  ufeful  obfervation  can  be  made  by 
any  other  inftrument.  But  by  this,  angles  may  be  ta- 
ken at  the  maft  head  from  the  one  vifible  objeft  with 
great  exafhnefs  ;  and  further,  taking  angles  from 
heights,  as  hills,  or  a  ftiip  mall's  head,  is  almoft  the 
only  way  of  exadly  defcribing  the  figure  and  extent  of 
ftioals. 

It  has  been  objefted  to  the  ufe  of  this  Inftrument 
for  furveying,  that  it  does  not  meafure  the  horizontal 
angles,  by  which  alone  a  plan  can  be  laid.  down.  This 
objcdion,  however  true  in  theory,  may  be  reduced  in 
practice  by  ?.  little  caution  ;  and  Mr  Adams  has  given  ■ 
very  good  dire6lions  for  doing  fo. 

Notwithftanding,  however,  the  manifeft  fuperiority 
of  this  inftrument  over  thofe  that  were  in  ufe  at  the 
time  of  its  publication,  it  was  many  years  before  the 
failois  could  be  perfuaded-  to  adopt  it,  and  lay  afide 
their  imperfedl  and  inaccurate  inftruments ;  fo  great  is 
the  dilficulty  to  remove  prejudice,  and  emancipate  the 
mind  from  the  flavery  of  opinion.  No  inftrument  has 
undergone,  fince  the  original  invcHtion,  more  changes 
than  the  quadrant  of  Hadley ;  of  the  various  altera- 
tions, many  had  no  better  foundation  than  the  caprice 
of  tlie  makers^  who  by  thefc  attempts  have  often  ren- 
dered the  inftrument  moi-e  complicated  in  conftrudlion, 
and  more  difiicult  in  ufe,  than  it  was  in  its  original  ftatc. 

It  is  an  effential  property  of  this  inftrument,  derived 
from  the  laws  of  refleftion,  that  half  degrees  on  the  at  ch 
anfwer  to  whole  ones  in  the  angles  meafured-:  hence  am 
odtant,  or  th"^  eighth  part  of  a  circle,  or  45  degrees  on 
tJie  arch,  ferves  to  meafure  90  degrees ;  and  fextants 
will  meafure  an  angular  diftance  of  120  degrees,  tho' 
the  arch  of  the  inftrument  is  no  more  than  60  degrees. 
It  is  from  tin's  property  that  foreigners  term  that  in- 
ftrument an  oStnUy  which  we  ufually  call  a  quadrant^  . 
an^  which  in  effect  it  is.  This  property  reduces  in- 
deed confiderably  the  bulk  of  the  inftrument.:  but  at 
the  fame  time  it  calls  for  the  utmoft  accuracy  in  the 
divifions,  as  every  error  on  the  arch  is  doubled  in  the 
obfervation. 

Another  efientla.!,  and  indeed  an  invaluable,  proper- 
ty ot  this  inftrument,  whereby  it  is  rendered  peculiarly 
advantageous  in  marine  obfervations,  is,  that  it  is  not- 

liable.  , 
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to  he  difturbed  by  the  (hip's,  motion  |  for  provided  the 
"        mariner  can  fee  diftinftly  the  two  objefts  in  the  field 
ef  hia  inftruincnt,  no  motion  nor  vacillation  of  the  fliip 
will  injure  his  obfervation-. 

I'hirdly,  the  errors  to  which  it  is  liable  are  eafily  dif- 
covered  and  readily  reftified,  while  the  apphcation  and 
life  of  it  is  facile  and  plain. 

To  find  whether  the  two  furfaces  of  any  one  of  the 
reflcdling  glafTes  be  parallel,  apply  your  eye  at  one  end 
of  it,  and  obferye  the  image  of  fome  obje<!:t  reflefted 
very  obliquely  from  it  ;  if  that  image  appears  fingle, 
and  well-defined  about  the  edges,  it  is  a  proof  that  the 
furfaces  are  parallel :  on  the  contrary,  if  the  edge  of 
the  reflected  images  appear  milled,  as  if  it  threw  a 
fliadow  from  it,  or  feparated  like  two  edges,  it  is  a 
proof  that  the  two  furfaces  of  the  glafs  are  inchned  to 
each  other  :  if  the  image  in  the  fpeculum,  particularly 
if  that  image  be  the  fun,  be  viewed  through  a  fmall  te- 
iefcope,  the  examination  will  be  more  perfcft. 

'To  find  whether  the  furface  of  a  reflefting  glafs 
be  plane.  'Choofe  two  diflant  objefts,  nearly  on  a  level 
with  each  other  ;  hold  the  inftrument  in  an  horizontal 
pofition,  view  the  left  hand  obj eft  direftly  through  the 
tranfparent  part  of  the. horizon  glafs,  and  move  the  in- 
dex till  the  refle6led  image  of  the  other  is  feen  below  it 
in  the  filvered  part.;  make  the  two  images  unite  jull 
at  the  line  of  'ieparation,  then  turn  the  inftrument  round 
flowly  on  its  own  plane,  fo  as  to  make  the  united  images 
move  along-  the  line  of  feparation  of  the  horizon-glafs. 
If  the  images  contirrue  united  without  receding  from 
each  other,  or  varying  their  refpedfive  pofition,  the  re- 
flecting furface  is  a  good  plane. 

To  find  if  the  two  furfaees  of  a  red  or  darkening 
glafs  are  parallel  and  perfectly  plane.  This  muft  be 
done  by  means  of  the  fun  when  it  is  near  the  meridian, 
in  the  following  manner :  hold  the  fextant  vertically, 
and  diredl  the  fight  to  fome  objeft  in  the  horizon,  or 
between  you  and  the  flcy,  under  the  fun  ;  turn  down 
red  glafs  and  move  the  imlex  till  the  reflefted  image 
of  the  fun  is  in  contaft  with  the  objeft  feen  direftly  : 
■fix  then  the  index,  and  turn  the  red  glafs  round  in  its 
fquare  frame  ;  view  the  fun's  image  and  objeft  imme- 
diately, and  if  the  fun's  image  is  neither  railed  nor  de- 
prefled,  but  continues  in  contaft  with  the  objedl  be- 
low, as  before,  then  the  furfaces  of  the  darkening  glafs 
are  true. 

For  a  more  particular  defcription  of  Hadley's  qua- 
drant, and  the  mode  of  ufing  it,  fee  Navigation, 
Book  II.  Chap.  I. 

This  inftrument  has  undergone  feveral  improvements 
fince  its  firft  invention,  and  among  thefe  improvers  muft 
be  ranked  Mr  Ramfden.  He  found  that  the  effential 
parts  of  the  quadrant  had  not  a  fufficient  degree  of  fo- 
lidity  ;  the  friAion  at  the  centre  \yas  too  gi-eat,  and 
in  general  the  alidada  might  be  moved  feveral  minutes 
without  any  change  in  the  pofition  of  the  mirror  ;  the 
divifions  were  commonly  very  inaccurate,  and  Mr  Ramf- 
den found  that  Abbe  de  la  Caille  did  not  exceed  the 
truth  in  eftimating  at  five  minutes  the  error  to  which 
an  obferver  was  liable  in  tj-'iing  the  diftance  between 
tlie  moon  and  a  ftar  ;  an  error  capable  of  producing  a 
•miftake  of  50  leagues  in  the  longitude.  On  this  ac- 
.count  Mr  Ramfden  changed  the  principle  of  conftruc- 
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tlon  of  the  cent??,  and  made  the  inftrument  in  fuch  a  C^siifmif;, 
manner  as  never  to  give  an  error  of  more  than  half  a  ''—y 
minute  ;  and  he  has  now  braught  them  to  fuch  a  de- 
gree of  perfection  as  to  warrant  it  not  more  than  fix 
feconds  in  a  quadrant  of  fifteen  inchest  Since  the  time 
of  having  improved  them,  Mr  Ramfden  has  conftructed 
an  immenfe  number  ;  and  in  feveral  which  have  been 
carried  to  the  Eaft  Indies  and  America,  the  deficiency 
has  been  found  no  greater  at  their  return  than  it  had 
been  determined  by  examinations  before  their  being  ta- 
ken out.  Mr  Ramfden  has  made  them  from  1 5  inches 
to  an  inch  and  a  half,  in  the  latter  of  which  the  minutes 
are  eafily  diftinguifliable ;  but  he  prefers  for  general  ufe 
thofe  of  10  inches,  as  being  more  eafily  handled  than 
the  greater,  and  at  the  fame  time  capable  of  equal  ac« 
curacy.    See  Sextant. 

A  great  improvement  was  alfo  made  in  the  con- 
ftruftlon  of  this  quadrant  by  Mr  Feter  DoUond,  fa- 
mous for  his  invention  of  achromatic  telefcopes.  The 
glaffes  of  the  quadrants  fhould  be  perfedl  planes,  and 
have  their  furfaces  perfeftly  parallel  to  one  another.  By 
a  praftice  of  feveral  years,  Mr  DoUond.  found  out  me- 
thods of  grinding  them  of  this  form  to  great  cxaft- 
nefs  ;  but  the  advantage  which  ftiould  Uave  arifen  from 
the  goodnefs  ef  the  glafies  was  often  defeated  by  the 
index-glafs  being  bent  by  the  fr-ame  which  contains  it. 
To  prevent  this,  Mr  Dollond  contrived  the  frame  fo 
that  the  glafs  lies  on  three  points,  and  the  part  that 
prelfes  on  the  front  of  the  glals  has  alfo  three  points  op- 
pofite  to  the  former.  Thefe  points  are  made  to  confine 
the  glafs  -by  three  fcrews  at  the  back,  afting  direftly 
oppofite  to  the  po'nts  between  which  the  glafs  is  pla- 
ced. The  principal  improvements,  however,  are  In  the 
method;!  of  adjuiling  the  glafl'es,  particularly  for  the 
back-obfervation.  The  method  formerly  pradifed  for 
adjufting  that  part  of  the  inftrument  by  means  of  the 
oppofite  horizons  at  lea,  was  attended  with  fo  many- 
difficulties  that  it  was  fe  nce  ever  uled  :  for  fo  little  de- 
pendence could  be  placed  on  the  obfervations  taken 
this  way,  that  the  beft  Hadicy's  fcxtaats  miide  for  the 
purpofe  of  obferving  the  diftances  of  the  moon  from  the 
fun  or  fixed  ftars  have  been  always  made  without  the 
horizon-glafs  for  the  back-obfervation;  for  want  of 
which,  many  valuable  obfervations  of  the  fun  and  moon 
have  been  loft,  when  their  diftance  exceeded  120  de- 
grees. To  make  the  adjuftment  of  the  back-obferva- 
tion eafy  and  exaft,  he  applied  au  index  to  the  back 
horizon-glafs,  by  which  it  may  be  moved  in  a  parallel 
pofition  to  the  index -glals,  in  order  to  give  it  the  two  ad- 
juftments  in  the  fame  manner  as  the  fore-horlzon-glafs 
is  adjufted.  Then,  by  moving  the  index  to  which  the 
back-horizort-glafs  is  fixed  exaftly  90  degrees  (which 
Is  known  by  the  divifions  made  for  that  purpofe  i,  the 
glafs  will  thereby  be  fet  at  right  angles  to  the  index- 
glafs,  and  will  be  properly  adjufted  for  ufe;  and  the 
obfervations  may  be  made  with  the  fame  accuracy  by 
this  as  by  the  fore-obfervatlon.  To  adjuft  the  horizon- 
glaffes  in  the  perpendicular  pofition  to  the  plane  of  the 
inftrument,  he  contrived  to  move  each  of  them  by  a 
fingle  fcrew,  which  goes  through  the  frame  of  the  qua- 
drant, and  is  turned  by  means  of  a  milled  head  at  the 
back  ;  which  may  be  done  by  the  obferver  while  he  is 
looking  at  the  objeil.    To  thefe  imj)rovements  alfo 
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drant.  he  added  a  method  invented  by  Mr  Maflcelyne,  of  pk- 
cing  darkening-glaffes  behind  the  horizon-glaifes.  Thefe, 
which .  ferve  for  darkening  the  objeft  feen  by  diredl 
vifion,  in  adjufting  the  inftrument  by  the  fun  or  moon, 
he  placed  in  fuch  a  manner  as  to  be  turned  behind  the 
fore  horizon-glafs,  or  behind  the  back  horizon-glafs  : 
there  are  three  of  thefe  glaffes  of  different  degrees  of 
darknefs. 

Wc  have  been  the  more  particular  in  our  defcfiption 
and  ufe  of  Hadley's  quadrant,  as  it  is  undoubtedly  the 
beft  hitherto  invented. 

7.  Horodiftical  quadrant,  a  pretty  commodious  in- 
ftrument, fo  called  from  its  ufe  in  telling  the  hour  of 

Plate  the  day. — Its  conftruftion  is  this  :  From  the  centre  of 
icxxvii.  the  quadrant,  C,  fig.  3.  whofe  limb  AB  is  divided  into 
90"*,  defcribe  feven  concentric  circles  at  intervals  at 
pleafure ;  and  to  thefe  add  the  figns  of  the  zodiac,  in 
the*  order  reprefented  in  the  figure.  Then  applying  a 
ruler  to  the  centre  C  and  the  limb  AB,  mark  upon 
the  feveral  parallels  the  degrees  correfponding  to  the 
altitude  of  the  fun  when  therein,  for  the  given  hours  ; 
connedl  the  points  belonging  to  the  fame  hour  with  a 
curve  line,  to  which  add  the  number  of  the  hour.  To 
the  radius  CA  fit  a  couple  of  fights,  and  to  the  centre 
of  the  quadrant  C  tie  a  thread  with  a  plummet,  and 
upon  the  thread  a  bead  to  Aide.  If  now  the  thread  be 
brought  to  the  parallel  wherein  the  fun  is,  and  the  qua- 
drant directed  to  the  fun,  till  a  vifual  ray  pafs  through 
the  fights,  the  bead  will  (how  the  hour ;  for  the  plum- 
inet,  in  this  fituation,  cuts  all  the  parallels  in  the  de- 
grees con'efponding  to  the  fun's  altitude.  Since  the 
bead  is  in  the  parallel  which  the  fun  defcribes,  and 
through  the  degrees  of  altitude  to  which  the  fun  is  ele- 
vated every  hour  there  pafs  hour-lines,  the  bead  mull 
fhow  the  prefent  hour.  Some  reprcfent  the  hour-lines 
by  arches  of  circles,  or  even  by  ftraight  lines,  and  that 
without  any  fenfible  error. 

8.  Sutton's  or  CoUirts's  quadrant  (fig.  4.)  is  a  fte- 
reographic  projeAiort  of  one  quarter  of  the  fphere  be- 
tween the  tropics,  upon  the  plane  of  the  ecliptic,  the 
eye  being  in  its  north-pole  :  it  is  fitted  to  the  latitude 
of  London.  The  lines  running  from  the  right  hand 
to  the  left  are  parallels  of  altitude  ;  and  thofe  crofling 
them  are  azimuths.  The  leffer  of  the  two  circles, 
bounding  the  projeftion,  is  one  fourth  of  the  tropic  of 
Capricorn  ;  the  greater  is  ane  fourth  of  that  of  Cancer. 
The  two  ecliptics  arc  drawn  from  a  point  on  the  left 
edge  of  the  quadrant,  with  the  charafters  of  the  figns 
upon  them  ;  and  the  two  horizons  are  drawn  from  the 
fame  point.  The  limb  is  divided  both  into  degrees  and 
time ;  and,  by  having  the  fun's  altitude,  the  houi"  of 
the  day  may  be  found  here  to  a  minute.  The  qua- 
drantal  arches  next  the  centre  contain  the  kalendar  of 
months  ;  and  under  them,  in  another  arch,  is  the  fun's 
•declination.  On  the  projedlion  are  placed  feveral  of 
the  moft  noted  fixed  ftars  between  the  tropics  ;  and  the 
next  below  the  projeftion  is  the  quadrant  and  line  of 
fhadows. — To  find  the  time  of  the  fun's  rifing  or  fet- 
ting,  his  ampHtude,  his  azimuth,  hour  of  the  day,  &c. 
by  this  quadrant :  l^y  the  thread  over  the  day  and  the 
month,  and  bring  the  bead  to  the  pfoper  ecliptic,  ei- 
ther of  fummer  or  winter,  according  to  the  feafon, 
which  is  called  reS'ify'ing ;  then,  moving  the  thread, 
hring  the  bead  to  the  horizon,  in  which  cafe  the  thread 
will  cut  the  limb  in  the  time  of  the  fun's  rifing  or  fct- 
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ting  before  or  after  fix  ;  and  at  the  fame  time  the  bead  Qua-'r^uf. 
will  cut  tjjf  horizon  in  t^e  degrees  of  the  fun's  ampli-  ^r— 
tude. — Again,  obferving  the  fun's  altitude  with  the 
quadrant,  and  fuppofing  it  found  45=  on  the  fifth  of 
May,  lay  the  thread  over  the  fifth  of  May,  bi  ing  the 
bead  to  the  fummer  ecliptic,  and  cairy  it  to  the  pa- 
rallel of  altitude  45"^  ;  in  which  cafe  the  thread  will 
cut  the  Hmb  at  55^  15',  and  the  hour  will  be  feen 
among  the  hour-lines  to  be  either  41'  pait  nine  in  thd 
morning,  or  19'  pail  two  in  the  afternoon. — Lallly, 
the  bead  among  the  azimuths  fhows  the  fun's  diftance 
from  the  fouth  50"  41'.  But  note,  that  if  the  fun's  al- 
titude  be  lefs  than  what  it  is  at  fix  o'clock,  the  opera- 
tion mull  be  performed  among  thofe  parallels  above  the 
upper  horizon  ;  the  bead  being  redlified  to  the  winter 
ecliptic. 

9.  Sinical  quadrant  (fig.  5.)  cbnfifts  of  feveral  con- 
centric  quadrantal  arches,  divided  into  eight  equal  parts 
by  radii,  with  parallel  right  lines  crofling  each  other 
at  right  angles.  Now  any  one  of  the  arches,  as  BC, 
may  reprefent  a  quadrant  of  any  great  circle  of  the 
fphere,  but  is  chiefly  ufed  for  the  horizon  or  meridian. 
If  then  BC  be  taken  for  a  quadrant  of  the  horizon, 
either  of  the  fides,  as  AB,  may  i-eprefent  the  meridian  ; 
and  the  other  fide,  AC,  will  reprefent  a  parallel,  or  line 
of  eaft  and  weft  :  and  all  the  other  hnes,  parallel  to  AB, 
will  be  alfo  meridians ;  and  all  thofe  parallel  to  AC^ 
eaft  and  weft  lines,  or  parallels. — Again,  the  eight  fpa- 
ces  into  which  the  arches  are  divided  by  the  radii,  repre- 
fent the  eight  points  of  the  compafs  in  a  quarter  of  the 
horizon;  each  containing  11*^15*  The  arch  BC  is 
likewife  divided  into  90',  and  each  degree  fubdivided 
into  1 2',  diagonal-wife.  To  the  centre  is  fixed  a  thready 
which,  being  laid  over  any  degree  of  the  quadrant,  fervei 
to  divide  the  horizon. 

If  the  finical  quadrant  be  taken  for  a  fourth  part 
of  the  meridian,  one  fide  thereof,  AB,  may  be  taken 
for  the  common  radius  of  the  meridian  and  equator; 
and  then  the  other,  AC,  will  be  half  the  axis  of  the 
world.  The  degrees  of  the  circumference,  BC,  will 
reprefent  degrees  of  latitude  ;  and  the  parallels  to  the 
fide  AB,  afiiimed  from  every  point  of  latitude  to  the 
axis  AC,  will  be  radii  of  the  parallels  of  latitude,  as 
likewife  the  fine  complement  of  thofe  latitudes. 

Suppofe,  then,  it  be  required  to  find  the  degees  of 
longitude  contained  in  83  of  the  leffer  leagues  in  the 
parallel  of  48'' ;  lay  the  thread  over  48°  of  latitude  on 
the  circumference,  and  count  thence  the  83  leagues  on 
AB,  beginning  at  A  ;  this  will  terminate  in  H,  allow- 
ing every  fmall  interval  four  leagues.  Then  tracing  out 
the  parallel  HE,  from  the  point  H  to  the  thread ;  the 
part  AE  of  the  thread  fhows  that  125  greater  or  equi- 
noftial  leagues  make  6''  15' ;  and  therefore  that  the  83 
leffer  leagues  AH,  which  make  the  difference  of  longitude 
of  the  courfe,  and  are  equal  to  the  radius  of  the  parallel 
HE,  make  6°  1 5'  of  the  faid  parallel. 

If  the  fiiip  fails  an  oblique  courfe,  fuch  courfe,  be- 
fides  the  north  and  fouth  greater  leagues,  gives  leffer 
leagues  eafterly  and  v/efterly,  to  be  reduced  to  de-  » 
grees  of  longitude  of  the  equator.  But  thefe  leagues 
being  made  neither  on  the  parallel  of  departure,  nor 
on  that  of  arrival,  but  in  all  the  intermediate  ones,  we 
muft  find  a  mean  proportional  parallel  betvveen  them. 
To  find  this,  we  have  on  the  inftrument  a  fcale  of  crofs 
latitudes.    Suppofe  then  it  were  required  to  find  a 
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Quadrant  mean  parallel  between  the-  parallels  of  40"  and  60^  ; 

with  your  compaffes  take  the  middle  betweg}  the  4Cth 
and  60th  degree  on  this  fcale :  the  middle  point  will 
terminate  againft  the  51ft  degree,  which  is  the  mean 
parallel  required. 

The  principal  ufe  of  the  finical  quadrant  is  to  form 
triangles  upon,  finiilar  to  thofe  made  by  a  (hip's  way 
with  the  meridians  and  parallels ;  the  fides  of  w^hich 
triangles  are  meafured  by  the  equal  intervals  between 
the  concentric  quadrants  and  the  lines  N  and  S,  E  and 
W  :  and  every  fifth  line  and  arch  is  made  deeper  than 
the  reft.  Now,  fuppofe  a  fhip  to  have  failed  I  ?o  leagues 
north-eaft,  one  fourth  north,  which  is  the  third  point, 
and  makes  an  angle  of  33°  44'  with  the  north  part  of 
the  meridian :  here  are  given  the  courfe  and  diftance 
failed,  by  which  a  triangle  may  be  formed  on  the  In- 
ftrument  fimilar  to  that  made  by  the  ftiip's  courfe  ;  and 
hence  the  unknown  parts  of  the  triangle  may  be  found. 
I'hus,  fuppofing  the  centre  A  to  reprefent  the  place 
of  departure  ;  count,  by  means  of  the  concentric  circles 
along  the  point  the  fhip  failed  on,  viz.  AD,  150 
leagues  :  then  in  the  triangle  AED,  fimilar  to  that  of 
the  fhip's  courfe,  find  AE  =  difference  of  latitude,  and 
DE  =  di£Fercnce  of  longitude,  which  muft  be  reduced 
according  to  the  parjJlel  of  latitude  come  to. 

I  p.  Gunner's  qtiadrant  (fig.  6.),  fometimes  called 
gunner's  fquare,  is  that  ufed  for  elevating  and  pointing 
cannon,  mortars,  &c.  and  confifts  of  two  branches  ei- 
ther of  brafs  or  wood,  between  which  is  a  quadrantal 
arch'divided  into  90  degrees,  beginning  from  the  fhorter 
branch,  and  fiirnifiied  with  a  thread  and  plummet,  as 

reprefented  in  the  figure.  The  ufe  of  the  gunner's 

quadrant  is  extremely  eafy  ;  for  if  the  longeft  branch 
be  placed  in  the  mouth  of  the  piece,  and  it  be  elevated  tiU 
the  plummet  cut  the  degree  neceflary  to  hit  a  propo- 
fed  objett,  the  thing  is  done.  Sometimes  on  one  of 
the  furftices  of  the  long  branch  are  noted  the  divllion 
of  diameters  and  weights  of  iron  bullets,  as  alfo  the 
bores  of  pieces. 

^!/!DRANT  of  Ahitudey  is  an  appendage  of  the  arti- 
ficial globe,  confifting  of  a  lamina,  or  flip  of  brafs,  the 
length  of  a  quadrant  of  one  of  the  great  circles  of  the 
globe,  and  graduated.  At  the  end,  where  the  divi^ 
fion  terminates,  is  a  nut  rivetted  on,  and  furniftied  v^rlth 
St.  fcrew,  by  means  whereof  the  inftrument  is  fitted  on 
the  meridian,  and  moveable  round  upon  the  rivet  to  all 

points  of  the  horizon.  Its  ufe  is  to  ferve  as  a  fcale 

in  meafuring  of  altitudes,  amplitudes,  azimuths,  &c. 
See  Astronomy,  n°  379,  &c. 

QJLTADRANTAL,  in  antiquity,  the -name  of  a 
Teftel  in  ufe  among  the  Romans  for  the  meafuring  of 
liquids.  It  was  at  firft  called  amphora  ;  and  afterwards 
quadrantal,  from  its  form,  which  was  fquare  every  way 
like  a  die.  Its  capacity  was  80  librae,,  or  pounds  of 
water,  whicii  made  48  fextaries,  two  urnas,  or  eight 
congii. 

QUAD  RAT,. a  mathematical  inftrument,  called  alfo 
a  Geometrical  Square,  and  Line  of  Shadows  :  it  is  fre- 
quently an  additional  member  on  the  face  of  the  com- 
mon quadrant,  as  alfo  on  thofe  of  Gunter's  and  Sutton's 
quadrants.  See  Geometry,  p.  672.  and  Plate CCXV 11. 
£g.  1—5. 

Quadrat,  in  printing,  a  piece  of  metal  ufed  to  fill 
up  the  void  fpaces  between  words,  &c.    There  are  qua- 
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di-ats  of  different  fizes  j  as  m-quadrats,  n-quadrats,  &c,  Quadf 

which  are  refpeftively  of  the/dimenfions  of  thefe  letters,  J^. 
only  lower,  that  they  may  not  receive  the  ink.  ^ 

QUADRATIC  equations,  in  algebra,  thofe 
wherein  the  unknown  quantity  is  of  two  dimenfions,  or 
raifed  to  the  fecond  power.    See  Algebra. 

QUADRATRIX,  in  geometry,  a  mechanical  line, 
by  means  whereof  we  can  find  right  lines  equal  to  the 
circumference  of  circles,  or"  other  curves,  and  their  fc 
veral  parts. 

QUADRATURE,  in  geometry,  denotes  the  fqua- 
1  ing,  or.  reducing  a  figure  to  a  fquare.    Thus,  the  find- 
contain  juft  as  much  fui'- 
ellipfis,  a  triangle,  &c. 


which  fhaU 
circle, 


ing  of  a  fquare, 
face  or  area  as  a 

the  quadrature  of  a  circle,  ellipfis,  &c.  The  quadra- 
ture, efpecially  among  the  ancient  mathematicians,  was 
a  great  poftutatum.  The  quadrature  of  reAilineal 
figures  is  eafily  found,  for  it  is  merely  the  finding  their 
areas  or  furfaces  i.  e.  their  fquares ;  for  the  fquares  of 
equal  areas  are  eafily  found  by  only  extrafting  the  roots 
of  the  areas  thus  found.  See  Geometry,  Part  Tl» 
chap.  3.  The  quadrature  of  curviUncar  fpaces  is  of 
more  difficult  inveftigation;  and  in  thisrefpedl  extremely 
little  was  done  by  the  ancients,  except  the  finding  the 
quadrature  of  the  parabola  by  Archimedes.  In  1657, 
Sir  Paul  Neil,  Lord  Brouncker,  and  Sir  Chriftopher 
Wren,  geometrically  demonftrated  the  equality  of  fome 
curvilinear  fpaces  to  rcdihnear  fpaces  ;  and  foon  after 
the  like  was  proved  both  at  home  and  abroad  of  other 
curves,  and  it  was  afterwards  brought  under  an  analy- 
tical calculus  ;  the  firft  fpeciraen  of  which  was  given 
to  the  public  in  1688  by  Mercator,  in  a  demonftratlon 
of  Lord  Brouncker's  quadrature  of  the  hyperbola,  by 
Dr  Wallis's  reduction  of  a  fratlion  into  an  infinite  fe- 
ries  by  divifion.  .Sir  Ifaac  Newton,  however,  had  be- 
fore difcovered  a  method  of  attaining  the  quantity  of  all 
quadruple  curves  analytically  by  his  fluxions  before. 
1668.  It  is  difputed  between  Sir  Chriftopher  Wren 
and  Mr  Huygens  which  of  them  firft  difcovered  the 
quadrature  of  any  determinate  cycloidal  fpace.  Mr  Leib- 
nitz afterwards  found  that  of  another  fpace;  and  in  1669 
BernouUi  difcovered  the  quadrature  of  an  rntinity  of  cy- 
cloidal fpaces  both  fcgments  "and  feftors,  &c.  See  Geo- 
metry, Part  11.  chap.  3.  prop.  33.;  and  Fluxions, 
P-3H' 

Quadrature,  in  aftronomy,  that  afpeft  of  the  moon 
when  (lie  is  90°  diftant  from  the  fun  ;  or  when  ftie  is 
in  a  middle  point  of  her  orbit',  between  the  points  of 
conjunction  and  oppofition,  namely,  in  the  firft  and 
third  quarters.    See  Astronomy,  n*'  320,  &c. 

QUADRATUS,  in  anatomy,  a  name  given  to  fe- 
veral  mufcles  on  account  of  their  fquare  figure.  See 
'  Anatomy,  Table  of  the  Mufcles,  . 

QUADREL,  in  building,  a  kind  of  artificial  ftone, 
fo  called  from  its  being  perfeftly  fquare.  The  quadrels 
are  made  of  a  chalky  earth,  &c.  and  dried  in  the  fhade 
for  two  years.  Thefe  were  formerly  in  great  requeft 
among  the  Italian  architefts. 

QUADRIGA,  in  antiquity,  a  car  or  chariot  drawn 
by  four  horfes.  On  the  reverfes  of  medals,  we  fre- 
quently fee  the  emperor  or  Viftory  In  a  quadriga,  hold- 
ing the  reins  of  the  horfes  ;  whence  thefe  coins  are, 
among  the  curious,  called  nummi  quadrigati,  and  vido" 
riati, 

z  QU.A,. 
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iiHate-  QUADRILATERAL,  in  geometry,  a  figure 
whofe  perimeter  confiils  of  four  fides  and  four  angles  ; 
whence  it  is  alfo  called  a  quadrangular  figure. 

QUADRILLE,  a  little  troop  or  company  of  cava- 
liers, pompoufly  drclTed,  and  mounted  for  the  perform- 
ance of  caroufals,  jufts,  tournaments,  runnings  at  the 
ring,  and  other  gallant  divertifements. 
I  Quadrille,  a  game  played  by  four  perfons,  with 
40  cards ;  which  are  the  remains  of  a  pack,  after  the 
four  tens,  nines,  and  eights  are  difcarded  ;  thefe  are 
dealt  three  and  three,  and  one  round  four,  to  the 
right  hand  player ;  and  the  trump  is  made  by  him  that 
plays  with  or  without  calling,  by  naming  fpades,  clubs, 
diamonds,  or  hearts,  and  the  fuit  named  is  trumps.  If 
the  perfon  who  names  the  trump  Ihould  miftake,  and 
lay  fpades  inftead  of  clubs,  or  if  he  name  two  fuits,  the 
fiiH  named  is  the  trump. 

In  this  game  the  order  of  the  cards,  according  to  their 
natural  value,  is  as  follows:  of  hearts  and  diamonds,  hing^ 
queen, knave t ace,  deuce,  three, four, five,Jix,feven;  in  allio; 
tjf  fpades  and  clubs,  king,  queen,  inave, /even,  Jix,  five,  four, 
three,  deuce;  in  all  9.  The  reafon  why  the  ace  of  fpades 
and  ace  of  clubs  are  not  mentioned,  is,  becaufe  they  are 
always  trumps,  in  whatever  fuit  that  is  played.  The 
ace  of  fpades  being  always  the  firft,  and  the  ace  of 
clubs  the  third  trump,  for  the  cards  ranked  accord- 
ing to  their  value  when  trumps  Hand  in  the  following 
order. 

Hearts  and  diamonds  spadill,  or  the  ace  of  fpades  ; 
MANiLL,  the  ftventh  of  the  two  red  fuits  ;  basto,  the 
ace  of  clubs  ;  ponto,  the  ace  of  hearts  and  diamonds  ; 
iing,  queen,  knave,  deuce,  three,  four,  five,  fix  ;  in  all 
12.  Spades  and  clubs,  spadill  the  ace  of  fpades, 
MANILL  the  deuce  of  fpades  and  clubs,  basto  the  ace 
of  clubs  ;  king,  queen,  knave,  feven,  fix,  five,  four,  three; 
in  all  II.  It  is  here  to  be  obferved,  that  the  card 
which  is  manill  and  the  fecond  trump,  is  always  the  low- 
eft  in  its  fuit  when  not  trumps;  and  that  the  ace  of  hearts 
or  diamonds,  which  when  trump  is  above  the  king,  is 
below  the  knave  when  not  trump. 

There  are  three  matadores ;  fpadill,  manlll,  and  ba- 
fto ;  the  privilege  of  which  is,  that  when  the  player 
iias  no  other  trumps  but  them,  and  trumps  are  led,  he 
is  not  obliged  to  play  them,  but  may  play  what  card 
he  thinks  proper,  provided,  however,  that  the  trump 
led  is  of  an  inferior  rank  ;  but  if  fpadill  (hould  be  led, 
he  that  has  manill  or  bafto  only,  is  obliged  to  play  it ; 
it  is  the  fame  of  manill  bafto,  with  refpeft  to  the  fu- 
perlor  matadore  always  forcing  the  inferior.  Though 
there  are  properly  but  three  matadores,  neverthelefs, 
all  thofe  trumps  which  follow  the  three  firft  without 
interruption,  are  likewife  called  matadores ;  but  the 
three  firft  only  enjey  the  privilege  above  mentioned. 

Each  perfon  is  to  play  as  he  judges  moft  convenient 
for  his  own  game.  He  is  not  to  encourage  his  friend 
to  play  ;  but  each  perfon  ought  to  know  what  to  do 
when  it  is  his  turn  to  play.  The  ftakes  confift  of  feven 
equal  mils  or  contrats,  as  they  are  fometimes  called, 
comprifing  the  ten  counters  and  fi  flies,  which  are  given 
to  each  player.    A  mil  is  equal  to  ten  fifh,  and  each 
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fifh  to  ten  counters :  the  value  of  the  fifti  is  according  Qil'^^^'''^^'"'^ 
to  the  players  agreement,  as  tlfo  the  number  of  tours,       «  i 
which  are  generally  fixed  at  ten,  and  marked  by  turn- 
ing the  corners  of  a  card. 

If  the  cards  (hould  happen  not  to  be  dealt  right,  or 
that  there  fhould  be  two  cards  of  the  fame  fort,  as 
two  deuces  of  fpades,  for  example,  there  muft  be  a 
new  deal  ;  provided  it  is  difcovered  before  the  cards 
are  all  played.  The  cards  muft  likewife  be  dealt  over 
again  in  cafe  a  card  is '  turned  in  dealing,  as  it  might 
be  of  prejudice  to  him  who  fliould  have  it ;  and  of 
courfe  if  there  fliould  be  feveral  cards  turned.  There 
is  no  penalty  for  dealing  wrong,  he  who  does  fo  muffc 
only  deal  again. 

When  each  player  has  got  his  ten  cards,  he  that  is 
on  the  right  hand  of  the  dealer,  after  examining  his 
game,  and  finding  his  hand  fit  to  play,  afl«8  if  they 
play  ;  or  if  he  has  not  a  good  hand,  he  paffes,  and  fo 
the  fecond,  third,  and  fourth.  All  the  four  may  pafs  ; 
but  he  that  has  fpadill,  after  having  fliown  or  named 
it,  is  obliged  to  play  by  calling  a  king.  Whether 
th(5  deal  is  played  in  this  manner,  or  that  one  of 
the  players  has  aflced  leave,  nobody  choofing  to  play 
without  calling,  the  eldeft  hand  muft  begin  the  play, 
firft  naming  his  fuit,  and  the  king  which  he  calls  ;  he 
who  wins  the  trick  plays  another  card,  and  fo  of  the 
reft  till  the  game  is  finiflied.  The  tricks  then  are 
counted;  and  if  the  ombre,  that  is,  he  who  ftands  the 
game,  has,  together  with  him  who  is  the  king  called,- 
fix  tricks,  they  have  won  and  are  paid  the  game,  the 
confolation,  and  the  matadores,  if  they  have  them,  and 
divide  what  is  upon  the  game,  and  the  beafts  if  there 
are  any.  But  if  they  make  only  five  tricks,  it  is  a 
remife,  and  they  are  beafted,  what  goes  upon  the 
game,  paying  to  the  other  players  the  confolatioix 
and  the  matadores.  If  the  tricks  are  equally  divi- 
ded betwixt  them,  they  are  likewife  beafted;  and 
if  they  make  only  four  tricks  between  them,  it  is  a  re- 
mife ;  if  they  make  lefs  they  lofe  codill  (a),  and  i« 
that  cafe  they  pay  to  their  adverfaries  what  they  fliould 
have  received  if  they  had  won  ;  that  is,  the  game,  the 
confolation,  and  the  matadores,  if  they  have  them,  and 
ar«/t)eafted  what  Is  upon  the  game  :  they  who  win  co- 
dill,  divide  the  ftakes.  The  beaft,  and  every  thing  elfe 
that  is  paid,  is  paid  equally  betwixt  the  two  lofers  ; 
one  half  by  him  that  calls,  and  the  other  half  by  him 
that  is  called,  as  well  in  cafe  of  codill  as  a  remife  ; 
unlefs  the  omb*re  does  not  make  three  tricks,  in  which 
cafe  he  that  Is  called  is  not  only  exempted  from  pay- 
ing half  the  beaft,  but  alfo  the  game,  the  confolation, 
and  the  matadores  if  there  are  any,  which  the  ombre 
in  that  cafe  pays  alone  ;  and  as  well  in  cafe  of  a  codill 
as  a  remife.  This  is  done  in  order  to  cbUge  players 
not  to  play  games  that  are  unreafonable.  There  is,  ne- 
verthelefs, one  cafe  in  which  if  the  ombre  makes  only 
one  trick,  he  Is  not  beafted  alone,  and  that  is,  wheu 
not  having  a  good  hand  he  pafles,  and  all  the  other 
players  have  pafled  hkewife  ;  he  having  fpadill  is  obliged  " 
to  play.  Here  it  would  be  unjuft  to  oblige  him  to  make 
three  or  four  tricks ;  in  this  cafe,  therefore,  he  that  is 
4  Z  2  called 


(a)  Codill  is  when  thofe  who  defend  the  pool  make  more  tricks  than  they  mA\q  ftand  the  game  ;  which  ia 
•caEed  winning  the  codill^ 
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Qnadr'llc,  called  pays  one  half  of  tlie  loGiigs.  For  which  reafon  faid  before 
*~"'~y~~  he  that  has  fpadill  with  a  bad  hand,  flioald  pafs,  that 
if  he  is  afterwards  obliged  to  play  by  calling  a  king 
(which  is  called  forced  J'padill),  he  may  not  be  beafted 
?.lone.  He  that  has  once  paffed  cannot  be  admitted 
to  play  ;  and  he  that  has  aiked  leave  cannot  refufe  to 
play,  unlefs  any  one  fliould  offer  to  play  without  call- 


ing. 

He  that  has  four  kinijs,  may  call  a  queen  to  one  of 
his  kings,  except  that  which  is  trump.  He  that  wants 
one  or  more  kings,  may  call  one  of  ihofe  kings  ;  but 
iii  that  cafe,  he  muft  make  fix  tricks  alone,  and  confe- 
quently  he  wins  or  lofes  alone.  The  king  of  that  fuit 
in  which  he  plays  cannot  be  called.  No  one  fhould 
play  out  of  his  turn,  although  he  is  not  beafted  for  fo 
doing.  If  he  who  is  not  the  eldeft  hand  has  the  king 
called,  and  plays  fpadill,  manill,  or  baito,  or  even  the 
king  called  in  order  to  fhow  that  he  is  the  friend,  ha- 
ving other  kings  that  he  fears  the  ombre  fhould  trump, 
he  is  not  to  be  allowed  to  go  for  the  vole  ;  he  is  even 
beafted,  if  it  appears  to  be  done  with  that  intent.  It 
is  not  permitted  to  ftaow  a  hand  though  codill  may  al- 
ready be  won  ;  that  it  may  be  feen  whether  the  ombre 
is  beafted  alone.  If  the  ombre  or  his  friend  ftiows 
their  cards  before  they  have  made  fix  tricks,  thinking 
that  they  have  made  them,  and  there  appears  a  poffi- 
bihty  of  preventing  their  making  them,  the  other  play- 
ers can  oblige  them  to  play  their  cards  as  they  think 
proper. 

A  player  need  only  name  his  fuit  when  he  plays, 
without  calling  a  king.  He  who  plays  without  calling 
muft  make  fix  tricks  alone  to  win  ;  for  all  the  other 
players  are  united  againft  him,  and  they  are  to  do  v/hat 
they  can  to  prevent  his  winning.  He  who  plays  with- 
put  caUing,  is  admitted  to  play  in  preference  to  him 
who  would  play  with  calling  ;  hov/ever,  if  he  that  has 
aflced  leave  will  play  without  calling,  he  has  the  pre- 
ference of  the  other  who  would  force  him.  Thefe 
are  the  two  methods  of  play  without  calling  that  are 
called  forced. 

As  he  who  plays  without  calling  does  not  divide  the 
winnings  with  any  perfon,  he  confequently,  when  he 
lofes,  pays  all  by  himfelf ;  if  he  lofes  by  remife  he  is 
beafted,  and  pays  each  of  the  other  players  the  confo- 
lation,  the  fans  appelkr  (which  is  commonly,  but  im- 
properly, called  the  fans  prendre)^  and  the  matadores 
if  there  are  any  ;  if  he  lofes  codill  he  is  likewife  beafted, 
and  pays  to  each  player  what  he  would  have  received 
from  each  if  he  had  win.  They  who  win  codill  di- 
vide what  there  is  ;  and  if  there  are  any  counters  re- 
maining,  they  belong  to  him  of  the  three  who  (hall 
have  fpadill  or  the  higheft  trump  the  next  deal.  It  is 
the  fame  with  regard  to  him  who  calls  one  of  his  own 
kings,  he  wins  alone  or  lofes  alone  as  in  the  other  cafe, 
except  the  fans  appeller,  which  he  does  not  pay  if  he 
lofes,  or  receive  if  he  wins,  although  he  plays  alone. 

If  he  plays  fans  appeller,  though  he  may  have  a 
iure  game,  he  is  obliged  to  name  his  fuit;  which  if  he 
negleAs  to  do,  and  ftiows  his  cards,  and  fays  "  I  play 
fans  appeller  ;"  in  that  cafe  either  of  the  other  players 
can  oblige  him  to  play  in  what  fuit  he  pleafes,  although 
he  ftiouid  not  have  one  trump  in  that  fuit. 

He  who  has  afked  leave  is  not  permitted  to  play  fans 
appeller,  unlefs  he  is  forced ;  in  which  cafe,  as  was 
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he  has  the  preference  of  the  other  that  Qi^^ 
forces  htm.  — n 

A  player  is  not  obliged  to  trump  when  he  has  none 
of  the  fuit  led,  nor  play  a  higher  card  in  that  fuit  if 
he  has  it,  being  at  his  option  although  he  is  the  laft 
player,  and  the  trick  ftiould  belong  to  the  ombre  ;  but 
he  is  obliged  to  play  in  the  fuit  led  if  he  can,  other- 
wife  he  renounces.  If  he  feparates  a  card  from  his  game 
and  fliows  it,  he  is  obliged  to  play  it,  if  by  not  doing 
it  the  game  may  be  prejudiced,  or  if  it  can  give  any 
intell  igcnce  to  his  friend  ;  but  efpecially  if  it  ftioiild  be 
a  matadore. — He  that  plays  fans  appeller,  or  by  calling 
Jiimfclf,  is  not  fubjetl:  to  this  l^w.  He  may  turn  the 
tricks  made  by  the  other  players,  and  count  what  has 
been  played  as  often  as  it  is  his  turn  to  play,  but  not 
otherwife.  •  If  inftead  of  turning  a  player's  tricks,  he 
turns  and  fees  his  game,  or  (liows  it  to  the  other  play- 
ers, he  is  beafted,  together  with  him  whofe  cards  he 
turned ;  and  each  of  them  muft  pay  one  half  of  the 
ieaft. 

If  any  one  renounces,  he  is  beafted  as  often  as  he 
has  renounced  and  it  is  detefted;  but  a  renounce  is  not 
made  till  the  trick  is  turned.  If  the  renounce  is  dif- 
coverd  before  the  deal  is  finiftied,  and  has  been  detri- 
mental to  the  game,  the  cards  muft  be  taken  up  again, 
and  the  game  replayed  from  that  trick  where  the  re- 
nounce was  made  ;  but  if  the  cards  are  all  played,  the 
beaft  is  ftill  made,  and  the  cards  muft  not  be  replayed; 
except  there  ftiould  be  feveral  renounces  in  the  fame 
deal :  then  they  arc  to  be  played  again,  unlefs  the  cards 
fliould  be  mixed.  If  feveral  beafts  are  made  in  the 
fame  deal,  they  all  go  together,  unlefs  it  is  otherwife 
agreed  at  the  beginning  of  the  party  ;  and  when  there 
are  feveral  beafts,  the  greateft  always  goes  firft. 

A  great  advantage  accrues  from  being  eldeft  hand  at 
quadrille,  which  often  renders  it  very  difagreeable  to 
the  reft  of  the  players,  being  obliged  to  pafs  with  a 
good  hand  unlefs  they  choofe  to  play  alone  ;  and  when 
it  happens  that  the  eldeft  hand  having  afl<ed  leave,  the 
fecond  player  has  three  matadbres,  feveral  trumps  in 
back,  and  all  fmall  cards,  he  cannot  then  even  play 
alone  ;  and  having  no  chance  of  being  called,  he  muft. 
pafs  with  this  good  hand.  On  account  of  which,  this 
method  has  been  thought  expedient  to  remedy  this  de- 
fe£l  of  the  game  ;  each  player  having  an  opportunity 
of  availing  himfelf  of  the  goodnefs  of  his  game,  by 
adding  to  the  ufual  method  of  playing  the  game  that 
of  the  mediatear,  and  the  favourite  fuit. 

The  firft  thing  to  be  obferved  is  that  of  drawing  for 
places,  which  is  done  in  this  manner :  One  of  the  play- 
ers takes  four  cards  ;  a  king,  a  queen,  a  knave,  and  an 
ace  ;  each  player  draws  one  of  thefe  cards  ;  and  com- 
monly he  who  comes  in  laft,  draws  firft.  The  perfon 
v/ho  draws  the  king  fits  where  he  pleafes,  the  queen 
at  his  right  hand,  the  knave  next  the  queen,  and  the 
ace  on  the  left  of  the  king.  The  king  draws  the  fa- 
vourite fuit.  The  number  of  cards  and  perfons  Is  the 
fame  at  this  game  as  the  other,  and  is  played  in  the 
fame  manner. 

The  favourite  fuit  Is  determined  by  drawing  a  car^ 
o>jit  of  the  pack,  and  Is  of  the  fame  fuit,  during  the 
whole  party,  of  the  card  fo  drawn. 

A  king  is  the  mediateur,  which  is  demanded  of  the. 
others  by  one  of  the  players,  who  has  a  Ixand  he  ex- 
perts 
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<inl\e  pedis  to  make  five  tricks  of ;  and  through  the  afliftance 
of  this  king  he  can  play  alone  and  make  Cx  tricks. 

In  return  for  the  king  received,  he  gives  what  card 
he  thinks  proper  with  a  fifh  ;  but  muft  give  two  fifli  if 
it  is  in  the  favourite  fait.  He  who  aflis  by  calling  in 
the  favourite  fuit,  has  the  preference  to  him  who 
aflcs  by  calling  in  any  otlier ;  he  who  aflcs  with  the 
mediateur,  has  the  preference  to  him  who  aflcs  by 
calling  in  the  favourite  fuit,  and  by  playing  alone 
is  obliged  to  make  fix  tricks  to  win.  He  who  afl<s 
with  the  mediatewr  in  the  favourite  fuit,  has  the  pre- 
ference to  him  who  aflcs  witli  the  mediateur  in  any  other 
fuit,  and  is  obliged  to  play  alone,  and  to  make  fix  tricks. 

If  fans  prendre  Is  played  in  any  other  fuit  than  the 
favourite,  he  who  plays  it  has  the  preference  to  him 
who  aflis  only,  or  with  the  mediateur,  or  even  he  who 
plays  in  the  favourite  fuit  with  the  mediateur  ;  and 
the  fans  prendre  in  the  favourite  fuit  has  the  preference 
to  all  otVier  players  whatever. 

The  only  difference  between  this  method  of  playing 
the  game  and  the  other  is,  that  when  one  of  the  play- 
ers demands  the  mediateur  he  is  obliged  to  play  alone, 
and  to  make  fix  tricks,  as  if  he  played  fans  prendre. 
In  this  cafe  he  fhould  judge  from  the  ftrength  of  his 
hand,  whether  the  aid  of  the  king  will  enable  him  to 
play  alone  or  not. 

With  the  mediateur  and  without  the  favourite  fuit  it 
3s  played  in  this  manner.  The  game  is  marked  and  play- 
ed the  fame  as  in  common,  except  that  a  fifh  extraor- 
dinaiy  is  given  to  him  who  plays  the  mediateur,  and 
to  him  who  plays  fans  prendre  ;  that  is,  he  who  wins 
the  mediateur  receives  1 3  counters  from  each  ;  and  if 
he  lofes  by  remife  he  pays  1 2  to  each  ;  and  1 3  if  by 
codill.  The  winner  of  fans  prendre  receives  1 7  coun- 
ters from  each  ;  and  if  by  remife  he  lofes,  he  pays  16 
to  ^ach,  and  17  if  by  codill. 

The  vole  with  the  mediateur  receives  one  fifh  only, 
as  at  common  qaadrille.  The  beafts  are  alfo  the  fame 
as  the  common  game.  The  laH  game  is  generally 
played  double,  and  is  called  paulans  ;  but  for  thofe  who 
choofe  to  play  a  higher  game,  they  may  play  the  double 
colour,  which  is  called  the  Turk.,  and  is  double  of  the 
favourite^  fuit.  There  is  alfo  a  higher  game  than  this 
called  the  audde,  which  is  paying  whatever  is  agreed  to 
him  who  happens  to  hold  the  two  aces  in  his  hand. 

We  have  omitted  many  things  refpefting  the  mode 
of  marking  the  game,  and  playing  the  vole,  becaufe 
thefe  are  different  in  different  cafes,  and  are  to  be  learn- 
ed only  by  practice.  The  game  itfelf  is  a  very  infe- 
rior one  ;  but  he  who  wifhes  to  know  more  of  it,  may 
confult  Hoyle's  games  improved  by  James  Beaufort,  Efq; 
from  which  we  have,  with  very  little  alteration,  taken 
this  article. 

QUADRUPEDS,  in  zoology;  thofe  animals  which 
have  four  limbs  or  legs  proceeding  from  the  trunk  of 
their  body.    See  Zoology";  in  which  article  notice 
will  be  taken  of  the  method  of  preferving  fpecimens 
of  thefe  and  other  animals. 
QU^STOR,  fee  Questor. 
QUAGGA,  or  QuACHA.    See  Equus,  n*>  5. 
QUAIL,  in  zoology.    See  Tetrao. 
Quails  are  to  be  taken  by  means  of  the  call  during 
their  whole  wooing  time,  which  lafts  from  April  to 
Augufl;.    The  proper  times  for  ufing  the  call  are  at 
fun-rifmg,  at  nine  o'clock  in  ^the  morning,  at  three  in 
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the  afternoon,  and  at  fun-fet;  for  thefe  are  the  natural  QuaH, 

times  of  the  quail's  calling.    The  notes  of  the  cock  Si^llll 

and  hen  quail  are  vei7  diiferent ;  andthc  fportfman  who 

experts  to  fucceed  in  the  taking  them  mull  be  expert 

in  both  :  for  when  the  cock  calls,  the  anfvver  is  to  be 

made  in  the  hen's  note  ;  and  when  the  hen  calls,  the 

anfwer  is  to  be  made  in  the  cock's.    By  this  means 

they  will  come  up  to  the  perfon,  fo  that  he  may,  with 

great  eafe,  throw  the  net  over  them  and  take  them.  If 

a  cock-quail  be  fingle,  on  hearing  the  hen's  note  he 

will  immediately  come  ;  but  if  he  have  a  hen  already 

with  him,  he  will  not  forfake  her.    Sometimes,  though 

only  one  quail  anfwers  to  the  call,  there  will  three  or 

four  come  up  ;  and  then  it  is  belt  to  have  patience,  and 

not  run  to  take  up  the  firft,  but  itay  till  they  are  all 

entangled,  as  they  will  foon  be.  "* 

The  quail  is  a  neat^cleanly  bird,  and  will  not  run 
much  into  dirty  or  wet  places  :  in  dewy  mornings, 
they  will  often  fly  inflead  of  running  to  the  call ;  and 
ia  this  cafe,  it  is  heft  to  let  them  go  over  the  net,  if 
it  fo  happens  that  they  fly  higher  than  its  top  ;  and  the 
fportfmaa  then  changing  fides,  and  calling  again,  the 
bird  will  come  back,  and  then  will  probably  be  taken 
in  the  net. 

The  calls  are  to  be  made  of  a  fmall  leather  purfe, 
about  two  fingers  wide,  and  four  fingers  long,  and 
made  in  the  fhape  of  a  pear  ;  this  is  to  be  fluffed  half- 
full  of  horfe-hair,  and  at  the  end  of  it  is  to  be  placed  a 
fmall  whillle,  made  of  the  bone  of  a  rabbit's  leg,  or 
fome  other  fuch  bone  :  this  is  to  be  about  two  inches- 
long,  and  the  end  formed  like  a  flageolet,  with  a  little 
foft  wax.  This  is  to  be  the  end  fallened  into  the 
purfe  ;  the  other  is  to  be  clofed  up  with  the  fame  wax, 
only  that  a  hole  is  to  be  opened  with  a  pin,,  to  make 
it  give  a  diftindt  and  clear  found.  To  make  this- 
found,  it  is  to  be  held  full  in  the  palm  of  the  hand, 
with  one  ©f  the  fingers  placed  over  the  top  of  the  wax  ; 
then  the  purfe  is  to  be  preffed,  and  the  finger  is  to 
fhake  over  the  middle  of  it,  to  inodulate  the  found  it 
gives  into  a  fort  of  fhake.  This  is  the  mofl  ufeful 
call ;  for  it  imitates  the  note  of  the  hen-quail,  and  fel- 
dom  fails  to  bring  a  cock  to  the  net  if  there  be  one  near 
the  place. 

The  call  that  imitates  the  note  of  the  cock,  and  is 
ufed  to  bring  the  hen  to  him,  is  to  be  about  four  inches 
long,  and  above  an  inch  thick  ;  it  is  to  be  made  of  a 
piece  of  wire  turned  round  and  curled,  and  coyered 
with  leather  ;  and  one  end  of  it  muft  be  clofed  up  with 
a  piece  of  flat  wood,  about  the  middle  of  which  there 
muft  be  a  fmall  thread  or  ftrap  of  leather,  and  at  the 
other  end  is  to  be  placed  the  fame  fort  of  pipe,  made 
of  bone,  as  is  ufed  in  the  other  call.  The  noife  is  made 
by  opening  and  clofing  the  fpiral,  and  gives  the  fame 
found  that  the  cock  does  when  he  gives  the  hen  a  fignal 
that  he  is  near  her. 

QUAKERS,  a  religious  foe iety,.  which  took  its  rife 
in  England  about  the  middle  of  the  laft  century,  and 
rapidly  found  its  way  into  other  countries  in  Europe, 
and  into  the  Englifli  fettlements  in  North  America. — 
The  members  of  this  fociety,we  beheve,  called  themfelves 
at  firft  feekers,  from  their  Jeek'ing  the  truth  ;  but  after 
the  fociety  was  formed,  they  affumed  the  appellation 
of  friends.  The  name  of  quakers  was  given  to  them 
by  their  enemies  ;  and  though  an  epithet  of  reproach, 
feems  to  be  ftamped  upon  them  indehbly.  Their  foun- 
der 
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Qya^er^  Qer  Is  generally  believed  to  have  been  George  Fox,  an 
*       illiterate  fhoemalcer  (fee  George  Fox),  but  this  opi- 
nion has  been  lately  controverted.    An  ingenious  wr'i- 
^Sec  Month,  tcr  :j:  having  found,  or  fancied,  a  fimilarity  of  fentiments 
£ev.  Sept.  among  the  ancient  Druids  and  modern  Quakers,  feems 
<^7P3>  *rt.5.     ^jjjijjj^  that  Fox  muft  have  been  nothing  more  than  a 
tool  employed  by  certain  deitts  to  pave  the  way  for 
their  fyftem  of  natural  religion,  by  allegorizing  the  di- 
"ftinguifliing  articles  of  the  Chriltian  faith. 

It  muft  be  confeffed,  for  experience  will  not  allow  It 
to  be  denied,  that  extremes  in  religion  are  very  apt  to 
beget  each  other  ;  and  if  the  deifts  alluded  ta  reafoned 
from  this  faft,  they  could  not  have  pitched  upon  a  tool 
fitter  for  their  purpofe  than  George  Fox.  From  his 
works  ftill  extant,  he  appears  to  have  been  one  of  the 
Tnoft  extravagant  and  abfurd  enthufiafts  that  ever  lived, 
and  to  have  fancied  himfelf,  in  his  apoftolic  charafter, 
Something  infinitely  fuperior  to  man.  In  a  book  called 
News  coming  out  of  the  North  (p.  i^.)  he  fays  of  himfelf, 
*'  I  am  the  Door  that  ever  was,  the  fame  Chi  ift  yefterday , 
to-day,  and  for  ever:"  And  in  the  introduftion  to  his 
Battle-door  for  Teachers  and  Profefforsy  he  fays,  *'  All 
languages  are  to  me  no  more  than  duft,  who  was  be- 
fore languages  were."  But  one  of  the  moft  extraordi- 
nary and  blafphemous  things  that  he  ever  wrote,  is  an 
anfwer  to  the  Proteftor,  who  had  requii-ed  him  to  pro- 
mife  not  to  difturb  his  govcrament  as  then  eftablifhed. 
It  is  as  follows  : 

"  I  who  am  of  the  world  called  G:  F  doth  deny 
the  carrsnng  or  drawing  any  carnal  fword  againft  any, 
or  ajrainft  thee  O:  C:  or  any  man,  in  the  prefence  of 
the  Lord  I  declare  it,  God  is  my  witnefs,  by  whom  I 
ari\  m«vcd  to  give  this  forth  for  xht  truth's  fake,  from 
him  whom  the  world  calls  G:  Fox,  laho  is  the  fon  of  Gody 
who  is  fent  to  ftand  a  witnefs  againft  all  violence  and 
againft  the  works  of  darknefs,  and  to  turn  the  people 
from  darknefs  to  light,  and  to  bring  them  from  the  OC' 
cafion  of  the  war  and  from  the  occafion  of  the  magi- 
ftrattes  fword,  which  is  a  terror  t©  the  evil  doer,  which 
a  As  contrary  to  the  light  of  the  Lord  Jefus  Chriji ; 
which  is  a  praife  to  them  that  do  well ;  which  is  a  pre- 
tcftion  to  them  that  do  well,  and  not  the  evil ;  and 
fuch  foldiers  as  are  put  in  place  no  falfe  accufers  muft 
be,  no  violence  muft  do,  but  be  content  with  their 
wages  :  and  that  magittrate  bears  not  the  fword  in  vain, 
from  under  the  occafion  of  that  fword  do  I  feek  to  bring 
peof  -  ^ :  my  weapons  are  not  carnal  but  fpiritual,  and 
my  kingdom  is  not  of  this  -world ;  therefore  with  carnal 
weapon  I  do  not  fight,  but  am  from  thofe  things  dead, 
from  him  who  is  not  of  this  world,  called  of  the  world 
by  the  name  of  G:  F:  and  this  I  am  ready  to  feal  with 
my  blood  ;  this  I  am  moved  to  give  forth  for  the  truth's 
fake,  who  a  witnefs  ftands  againft  all  unrighteoufnefs, 
and  all  ungodlinefs,  who  a  fufferer  is  for  the  righteous 
feed's  fake,  waiting  for  the  redemption  of  it,  who  a 
crown  that  is  mortal  feeks  not,  for  that  fadeth  away  ; 
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but  m  the  light  dwells  which  comprehends  that  crown,  Qya' 
which  light  is  the  condemnation  of  all  fuch,  in  which 
hght  I  witnefs  the  crown  that  is  immortal,  which  fades 
not  away  from  him  who  '  to  all  your  fouls  is  a  friend, 
for  eftabhfliing  of  righteoufnefs,  and  clearing  the  land 
of  evil  doers,  and  a  witnefs  againft  all  the  wicked  in- 
ventions of  man,  and  murderer's  plots,  which  anfwer 
ftiall  be  with  the  light  in  all  your  confciences,  which 
makes  no  covenant  with  death ;  to  which  light  in  you 
all  I  fpeak,  and  am  clear,  G:  F:  who  a  new  name  hath, 
which  the  world  knows  not."  (a). 

TheQuakers,  however,  did  not  long  entruft  the  defence 
of  their  principles  to  fuch  fenfelefs  enthufiafts  as  George 
Fox:  They  were  joined  by  a  number  of  learned,  ingeni- 
ous, and  pious  men,  who  new-modelled  their  creed  ;  and 
though  they  did  not  bring  it  to  what  is  generally  deem- 
ed the  Chriftian  ftandard,  they  fo  reformed  it  as  that 
its  tenets  do  not  fhock  common  fenfe,  nor  the  duties 
prdcribed  fcandalize  a  man  of  piety.  The  chief  of 
thefe  refooaiers  were  George  Keith,  the  celebrated 
Penn,  and  our  countryman  Barclay.  Keith  was  indeed 
excommunicated  for  the  liberties  which  he  took  with 
the  great  apoftle  ;  but  we  have  not  a  doubt  but  his  wri- 
tings contributed  to  the  moderation  of  Pejin,  and  to 
the  elegant  and  mafterly  apology  of  Barclay.  From 
that  apology  we  felefted  the  fummary  of  their  opinions 
which  was  given  in  the  former  edition  of  this  work ; 
but  they  have  lately  publiihed  fuch  a  fummary  them- 
felves,  of  which  the  reader  will  be  pleafed  with  the  fol- 
lowing abftrait : 

They  tell  us,  that  about  the  beginning  of  the 
17th  century,  a  number  of  men,  diffatisfied  with  all 
the  modes  of  religious  worfliip  then  known  in  the 
world,  withdrew  from  the  communion  of  every  vi- 
fible  church  to  feek  the  Lord  in  retirement.  Among 
thefe  was  their  honourable  elder  George  Fox,  who 
being  quickened  by  the  immediate  touches  of  di- 
vine love,  could  not  fatisfy  his  apprehenfions  of  du*. 
ty  to  God  without  directing  the  people  where  to 
find  the  like  confolation  and  inftruftion.  In  the  courfc 
of  his  travels,  he  met  with  many  feeking  perfons  in  cir- 
cumftances  fimilar  to  his  own,  and  thefe  readily  recei- 
ved his  teftimony.  They  then  give  us  a  fliort  account 
of  their  fufferings  and  different  fettlements  ;  and  with  a 
degree  of  candour  which  does  them  infinite  credit,  they 
vindicate  Charles  II.  from  the  charafter  of  a  perfe- 
cutor ;  acknowledging,  that  though  they  fuffered  much 
during  his  reign,  he  gave  as  little  countenance  as  he 
could  to  the  feverities  of  the  legiflaturc.  They  even 
tell  us,  that  he  exerted  his  influence  to  refcue  their 
friends  from  the  unprovoked  and  cruel  perfecutions  of 
the  New  England  fanatics ;  and  they  fpeak  with  be- 
coming gratitude  of  the  different  afts  pafTed  in  their  fa- 
vour during  the  reigns  of  William  and  Mary,  and 
George  I.  They  then  proceed  to  give  us 'the  following 
account  of  their  doctrine  : 

«  We 


(a)  We  have  trafifcribed  this  letter  from  the  theological  works  of  Mr  Leflie,  where  it  is  preferved  in  its 
original  form.  The  Quakers,  after  the  death  of  their  apoftle,  expunged  from  their  edition  of  it  the  words 
which  we  have  printed  in  Italic* ;  aftiamed,  as  we  hope,  of  the  blalphemy  imputed  to  them :  but  that  Mr 
Leflie's  copy  is  authentic,  is  thus  attefted  by  two  of  the  friends,  who  faw  Fox  deliver  it  to  the  protedlor's 
mcffenger  ;  "  We  are  witneffes  of  this  teftimony,  whofe  names  in  the  flelh  are,  Tho.  Aldam. 

Rob*  Craven 
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ttt.  "  W'e  agree  with  other  profelTara  of  tlie  Chriftian  name, 
in  the  belief  in  one  eternal  God,  the  Creator  and  Pre- 
ferver  of  the  univerfe  ;  and  in  Jefus  Chrift;  his  Son,  the 
Meffiah,  and  Mediator  of  the  new  covenant  (Hcb.  xii. 
24)' 

«*  Wlien  we  fpeak  of  the  gracious  difplay  of  the  love 
«f  God  to  mankind,  In  the  miraculous  conception, 
birth,  life,  miracles,  death,  refurredion,  and  afcenfion 
of  our  Saviour,  we  prefer  the  ufe  of  fuch  terms  as  we 
find  in  Scripture  ;  and,  contented  with  that  knowledge 
-which  divine  wifdom  hath  feen  meet  to  reveal,  we  at- 
tempt not  to  explain  thofe  mytteries  which  remain  un- 
der the  veil ;  neverthelefs,  we  acknowledge  and  affert 
the  divinity  of  Chrift,  who  is  the  wifdom  and  power 
of  God  unto  falvatlon  (i  Cor.  i,  24). 

"  To  Chrill  alone  we  give  the  title  of  the  Word  of 
God  (John  i.  i.)  and  not  to  the  Scriptures  ;  although 
we  highly  efteem  thefe  facred  writings,  in  fubordination 
to  the  Spirit  (2  Pet.  i.  21.),  from  which  they  vvere  gi-' 
ven  forth  ;  and  we  hold,  with  the  apoftle  Paul,  that 
they  are  able  to  make  wife  unto  falvation,  through 
faith  which  is  in  Chrift  Jefus  (2  Tim.  iii.  15). 

*'  We  reverence  thofe  moft  excellent  precepts  which 
are  recorded  in  Scripture  to  have  been  delivered  by  our 
great  Lord,  and  we  firmly  believe  that  they  are  prafti- 
cable,  and  binding  on  every  Chriftian  ;  and  that  in  the 
life  to  come  every  man  will  be  rewarded  according  to 
his  works  (Mat.  xvi.  27).  And  farther,  it  is  our  be- 
lief, that,  in  order  to  enable  mankind  to  put  in  pradice 
thefe  facred  precepts,  many  of  which  are  contradidory 
to  the  unregenerate  will  of  man  (John  i.  9.),  every  man 
coming  into  the  world  is  endued  with  a  meafure  of  tlie 
light,  grace,  or  good  Spirit  of  Chrift  ;  by  which,  as  it 
is  attended  to,  he  is  enabled  to  diftingulfli  good  from 
«vil,  and  to  corred  the  diforderly  paffions  and  corrupt 
propenfrties  of  his  nature,  which  mere  reafon  is  alto- 
gether infufficient  to  overcome.  For  all  that  belongs 
to  man  is  fallible,  within  the  reach  of  temptation  ;  but 
this  divine  grace,  which  comes  by  Him  who  hath  over- 
come the  world  (John  xvi.  33.)  is,  to  thofe  who  hum- 
bly and  fincerely  feek  it,  an  all-fufiicient  and  prefent 
help  in  time  of  need.  By  this  the  fnares  of  the  enemy 
are  deteded,  his  allurements  avoided,  and  deliverance  i's 
fxperienoed  through  faith  in  its  eff"edual  operation  ; 
■whereby  the  foul  is  tranflated  out  of  the  kingdom  of 
darknefs,  and  from  under  the  power  of  Satan,  into  the 
marvellous  light  and  kingdom  of  the  Son  of  God. 

"  Being  dins  perfuaded  that  man,  without  tl^e  Spirit 
of  Chrift  inwardly  revealed,  can  do  nothing  to  the  glo- 
ry of  God,  or  to  efFed  his  own  falvation  ;  we  think  this 
influence  efpeclally  neceffary  to  the  performance  of  the 
highell  ad  of  which  the  human  mind  is  capable,  even 
the  worfiilp  of  the  Father  of  lights  and  of  fpirits,  in 
fpirit  and  in  truth ;  therefore  we  confider  as  obftruc- 
tlons  to  pure  worfliip,  all  foi-ms  which  divert  the  at- 
tention of  the  mind  from  the  fecret  Influence  of  this 
undion  from  the  Holy  One  (i  John  ii.  20,  27).  Yet, 
although  true  worfliip  Is  not  confined  to  time  and  place, 
we  think  It  incumbent  on  Chriftians  to  meet  often  to- 
gether (Heb.  X-  25.)  in  teftimony  of  their  dependence 
©n  the  heavenly  Father,  and  for  a  renewal  of  their  fpi- 
ritual  ftrength  :  neverthelefs,  in  the  performance  of  wor- 
fhip,  we  dare  not  depend,  for  our  acceptance  with  Him; 
on  a  formal  repetition  of  the  words  and  experiences  of 
ethers ;  but  we  believe  it  to  be  our  duty  to  ceafe  from 
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the  adivlty  of  the  imagination,  and  to  wait  In  filence  ^^^^^^ 
to  have  a  true  fight  of  our  condition  beftowed  upon  us: 
believing  even  a  fingle  figh  (Rom.  vill.  26.)  arifing 
from  fuch  a  fenfe  of  our  Infirmities,  and  of  the  need  we 
have  of  divine  help,  to  be  more  acceptable  to  God, 
than  any  performances,  however  fpecious,  which  origi- 
nate In  the  will  of  man. 

♦*  From  what  has  been  fald  refpeding  worfhip.  It  fol- 
lows, that  the  miniftry  we  approve  muft  have  its  ori- 
gin from  the  fame  fource  :  for  that  which  is  needful  for 
a  man's  own  diredlon,  and  for  his  acceptance  with  God 
(Jer.  xxlii.  30,  to  32.)  muft  be  eminently  fo  to  enable 
him  tabe  helpful  to  others.  Accordingly,  we  believe 
the  renewed  afliftanee  of  the  light  and  power  of  Chrift 
to  be  indifpenfably  neceffary  for  all  true  miniftry  ;  and 
that  this  holy  influence  is  not  at  our  command,  or  to 
be  procured  by  ftudy,  but  is  the  free  gift  of  God  to  his 
chofen  and  devoted  fervants. — From  hence  arifes  our 
teftimony  againft  preaching  for  hire,  and  in  contradic- 
tion to  Chrift's  pofitive  command,  "  Freely  ye  have 
received,  freely  give  ;"  (Mat.  x.  8.)  and  hence  ourcon- 
fcientious  tefufal  to  fupport  fuch  minifti-y  by  tithes  or 
other  means. 

"  As  we  dare  not  encourage  any  minlftiy  but  tliat 
which  we  believe  to  fpring  from  the  Influence  of  the  ' 
Holy  Spirit,  fo  neither  dare  we  attempt  to  reftrain  this 
influence  to  perfons  of  any  condition  in  life,  or  to  the 
male  fex  alone  ;  but,  as  male  and  female  are  one  in* 
Chrift,  we  allow  fuch  of  the  female  fex  as  we  believe 
to  be  endued  with  a  right  qualification  for  the  mini- 
ftry, to  exercife  their  gifts  for  the  general  edification' 
of  the  church  :  and  this  liberty  we  efteem  to  be  a  pecu- 
liar mark  of  the  gofpel  difpenfation,  as  foretold  by  the 
prophet  Joel  (Joel  ii.  28,  29.)  and  noticed  by  the 
apoftle  Peter  (Ads  ii.  16,  17). 

"  There  are  two  ceremonies  In  ufe  amongft  moft  pro- 
feflbrs  of  the  Chriftian  name  ;  Water-baptifm,  and 
what  is  termed  the  Lord's  Supper.  The  firft  of  thefe 
is  generally  efteemed  the  efiential  means  of  initiation  in- 
to the  church  of  Chrift  y  and  the  latter  of  maintaining 
communion  with  him.  But  as  we  have  been  convinced, 
tliat  nothing  fiiort  of  his  redeeming  power.  Inwardly 
revealed,  can  fet  the  foul  free  from  the  thraldom  of 
fin,  by  this  power  alone  we  believe  falvation  to  be  ef- 
feded.  We  hold  that  as  there  is  one  Lord  and  one 
faith  (Eph.  Iv.  5.),  fo  his  baptifm  is  one  in  nature  and 
operation  ;  that  nothing  ftiort  of  it  can  make  us  living 
members  of  his  myftical  body;  and  that  the  baptifm- 
with  water,  adminiftered  by  his  fore-runner  John,  be- 
longed, as  the  latter  confefied,  to  an  inferior  and  decrea- 
fing  difpenfation  (John  Hi.  30), 

"  With  refped  to  the  other  rite,  we  believe  that  com-  - 
munlon  between  Chrift  and  his  church  Is  not  maintain- 
ed by  that  nor  any  other  external  performance,  but  only 
by  a  real  participation  of  his  divine  nature  (2  Pet.  i.4.)  • 
through  faith  ;  that  thi«  iS'  the  fupper  alluded  to  in  the 
Revelation  (  Rev.  Hi.  20.),  "  Behold  I  ftand  at  the  door  " 
and  knock,  If  any  man  hear  my  voice;  and  open  the 
door,  I  will  come  In  to  him,  and  will  fup  with  him,  and  ■ 
he  with  me;"  and  that  where  the  fubftance  is  attained;., 
it  Is  unneceffary  to  attend'  to  the  Ifiadow,  which  doth 
not  confer  grace,  and  concerning  which  opinions  fo  dif» 
ferent,  and  animorities  fo  violent,  have  arifen. 

*'  Now,  as  we  thus  believe  that  the  grace  of  God,  , 
which  comes  by^efus  Chrift,  is  alone  fufficient  for  fat 
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Qj_iakers.  vation,  we  can  neither  admit  that  it  is  conferrea  on  a 
^  few  only,  whilft  others  are  left  without  it ;  nor,  thus  af- 
ferting  its  univerfality,  can  we  limit  its  operation  to  a 
partial  cleanfing  of  the  foul  from  fin,  even  in  this  life. 
We  entertain  worthier  notions  both  of  the  power  and 
goodnefs  of  our  heavenly  Father,  and  believe  that  he 
doth  vouchfafe  to  affift  the  obedient  to  experience  a  to- 
tal fuiTcnder  of  the  natural  will  to  the  guidance  of  his 
pure  unerring  Spirit ;  through  whofe  renewed  affiftance 
they  are  enabled  to  bring  forth  fruits  unto  holinefs,  and 
to  ftand  perfeA  in  their  prefcnt  rank  (Mat.  v.  48. ;  Eph. 
iv.  13.  ;  Col.  iv.  12.) 

"  There  are  not  many  of  our  tenets  more"generally 
known  than  our  teftimony  againll  oaths  and  againll 
war.    With  refpedl  to  the  former  of  thefe,  we  abide 
literally  by  Chrift's  politive  injundlion,  delivered  in  his 
*  See  Oatfj.  {ermon  on  the  mount,  "  Swear  not  at  all"  (Mat.v.34)*. 

From  the  fame  facred  colleftion  of  the  moft  excellent 
precepts  of  moral  and  religious  duty,  from  the  example  of 
our  Loidhimfelf  (Mat.  ch.  v.  39,  44,  &c.  ch.  xxvi.  52, 
53.  ;  Luke  xxii.  51. ;  John  xviii.  1 1.),  and  from  the 
correfpondent  convidlions  of  his  Spirit  in  our  hearts, 
we  are  confirmed  in  the  belief  that  wars  and  fightings 
are,  in  their  origin  and  effefts,  utterly  repugnant  to  the 
Gofpel,  which  ftill  breathes  peace  and  good-will  to  men. 
We  alfo  are  clearly  of  the  judgment,  that  if  the  bene- 
volence of  the  Gofpel  were  generally  prevalent  in  the 
minds  of  men,  it  would  effeftually  prevent  them  from 
oppreffing,  much  more  from  enflaving,  their  brethren, 
(of  whatever  colour  or  complexion),  for  whom,  as  for 
themfelves,  Chrill  died  ;  and  would  even  influence  their 
condufl  in  their  treatment  of  the  brute  creation,  which 
would  no  longer  groan  the  viftims  of  their  avarice,  and 
of  their  falfe  ideas  of  pleafure. 

"  Some  of  our  tenets  have  in  former  times,  as  hath  been 
fliown,  fubjefted  our  friends  to  much  fuffering  from  go- 
vernment, though  to  the  falutary  purpofes  of  govern- 
ment our  principles  are  a  fecurity.  They  inculcate 
fubmilTion  to  the  laws  in  all  cafes  wherein  confcience  is 
not  violated.  But  we  hold,  that  as  Ghrift's  kingdom 
is  not  of  this  world,  it  is  not  the  bufinefs  of  the  civil 
magiftrate  to  interfere  in  matters  of  religion  ;  but  to 
maintain -the  external  peace  and  good  order  of  the  com- 
munity. We  therefore  think  perfecution,  even  in  the 
fmaUeft  degree,  unwarrantable.  We  are  careful  in  re- 
quiring our  members  not  to  be  concerned  in  illicit 
trade,  nor  in  any  manner  to  defraud  the  revenue. 

"  It  is  well  known  that  the  fociety,  from  its  firil  ap- 
pearance, has  difufed  thofe  names  of  the  months  and 
days  which,  having  been  given  in  honour  of  the  heroes 
or  falfe  gods  of  the  heathens,  originated  in  their  flat- 
tery or  fuperftition  ;  and  the  cuftom  of  fpeaking  to  a 
fingle  perfon  in  the  plural  number  (b),  as  having  ari- 
fen  alfo  from  motives  of  adulation.  Compliments,  fu- 
perfluity  of  apparel  and  furniture,  outward  fhows  of  re- 
joicing and  mourning,  and  obfervation  of  days  and 
times,  we  efteem  to  be  incompatible  with  the  fimplicity 
and  fincerity  of  a  Chriftian  life  ;  and  public  diverfions, 
gaming,  and  other  vain  amufements  of  the  world,  we 
cannot  but  condemn.    They  are  a  wafte  of  that  time 
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which  is  given  us  for  nobler  purpofes,  and  divert  the  Q«afc 
attention  of  the  mind  froni  the  fober  duties  of  life,  and 
from  the  reproofs  of  inftruftion,  by  which  we  are  guided 
to  an  everlafting  inheritance. 

"  To  conclude,  although  we  have  exhibited  the  feve- 
ral  tenets  which  diftinguifli  our  religious  fociety,  as 
objefts  of  our  belief,  yet  we  are  fenfible  that  a  true  apd 
living  faith  is  not  produced  in  the  mind  of  man  by  his 
own  effort ;  but  is  the  free  gift  of  God  (Eph.  ii.  8.) 
in  Chrifl:  Jefus,  nourifhed  and  increafed  by  the  progref- 
five  operation  of  his  fpirit  In  our  hearts,  and  our  pro- 
portionate obedience  (John  vli.  17.).  Therefore,  al- 
though, for  the  prefervatlon  of  the  teftimonies  given  us 
to  bear,  and  for  the  peace  and  good  order  of  the  fo- 
ciety, we  deem  it  neceffary  that  thofe  who  are  admit- 
ted into  memberflilp  with  us,  fiiould  be  prcvioufly  con- 
vinced of  thofe  doArines  which  we  efteem  eflential ;  yet 
we  require  no  formal  fubfcription  to  any  articles,  either 
as  the  condition  of  memberfhip,  or  to  qualify  for  the 
fervice  of  the  church.  We  prefer  the  judging  of  men 
by  their  fruits,  in  a  dependence  on  the  aid  of  Him 
who,  by  his  prophet,  hath  promifed  to  be  "  a  fpirit 
of  judgment  to  him  that  fitteth  in  judgment"  (Ifaiah 
xxviii.  6).  Without  this,  there  is  a  danger  of  re- 
civing  numbers  into  outward  communion,  without 
aay  addition  to  that  fpiritual  flieepfold,  whereof  our 
blefled  Lord  declared  himfelf  to  be  both  the  door 
and  the  fliepherd  (John  x.  7,  11.)  that  is,  fiich  as  knew 
his  voice,  and  follow  him  in  the  paths  of  obedience." 

Such  are  the  doftrlnes  of  this  people  as  we  find  them 
fliated  in  a  fmall  pamphlet  lately  prefented  by  them- 
felves to  the  public  ;  and  In^  the  fame  trafl;  they  give 
the  following  account  of  their  difcipline. 

In  the  pradlice  of  difcipline,  we  think  it  indifpen- 
fable  that  the  order  recommended  by  Chrill  himfelf  be 
invariably  obferved  :  (Matth.  xviii.  15.  to  17.)  '  If 
thy  brother  fhall  trefpafs  againft  thee,  go  and  tell  him 
his  fault  between  thee  and  him  alone  :  if  he  fliall  hear 
thee,  thou  hall  gained  thy  brother ;  but  if  he  will  not 
hear  thee,  then  take  with  thee  one  or  two  more,  that  in 
the  mouth  of  two  or  three  witnefTes  eveiy  word  may 
be  ellablilhed  ;  and  if  he  ftiall  negledl  to  hear  them,  tell 
it  unto  the  church.' 

"  To  effeft  the  falutaiy  purpofes  of  difcipline,  meet- 
ings were  appointed,  at  an  early  period  of  the  fociety, 
which,  from  the  times  of  their  being  held,  were  called 
quarterly-meetings.  It  was  afterwards  found  expedi- 
ent to  divide  the  diftridls  of  thofe  meetings,  and  to 
meet  more  often  ;  whence  arofe  monthly-meetings,  fub- 
ordinate  to  thofe  held  quarterly.  At  length.  In  1669, 
a  yearly-meeting  was  eftabllflied,  to  fuperlntend,  aflift, 
and  pro\ade,  rules  for  the  whole ;  previous  to  which, 
general  meetings  had  been  occafionally  held. 

*'  A  monthly-meeting  is  ufually  compofed  of  feveral 
particular  congregations,  fituated  within  a  convenient 
diftance  of  each  other.  Its  bufinefs  Is  to  provide  for 
the  fubfiftence  of  their  poor,  and  for  the  education  of 
of  their  offspring  ;  to  judge  of  the  fincerity  and  fitnefs 
of  perfons  appearing  to  be  convinced  of  the  religious 
principles  of  the  fociety,  and  defiring  to  be  admitted 
I  into 


(b)  Speaking  of  this  cuftom,  Fox  fays  :  "  When  the  Lord  fent  me  into  the  world,  he  forbad  me  to  put  off 
yny  hat  to  any  ;  and  I  was  required  tl)  thee  and  ti^ou  all  men  and  women."    yeuma/,  p.  24. 
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into  metnljerniip ;  to  excite  due  attention  to  the  dif- 
clwrge  of  religious  and  moral  duty  ;  and  to  deal  with 
ditorderly  members.  Moiithly-meetings  alfo  grant  to 
fuch  of  their  members  as  remove  into  other  monthly- 
meetings,  certificates  of  their  memberfliip  and  conduft  ; 
without  which  they  cannot  gain  memberfliip  in  fuch 
meetings.  Each  raonthly-m.eeting  is  required  to  ap- 
point certain  perfons  under  the  name  of  overfeers,  who 
are  to  take  care  that  the  rules  of  our  difcIpHne  be  put 
in  praftice  ;  and  when  any  cafe  of  complaint  or  dif- 
■orderly  cenduft  comes  to  their  knowledge,  to  fee  that 
private  admonition,  agreeable  to  the  gofpel  rule  before- 
mentioned,  be  given  previoufly  to  its  being  laid  before 
the  monthly-meeting. 

"  When  a  cafe  is  introduced,  it  is  ufiial  for  a  fmall 
committee  to  be  appointed  to  vifit  the  offender,  to  en- 
deavour to  convince  him  of  his  error,  and  to  induce 
him  to  forfake  and  condemn  it.  If  they  fucceed,  the 
perfoii  is  by  minute  declared  to  have  made  fatisfaftion 
for  the  offence  ;  if  not,  he  is  difovvncd  as  a  member  of 
the  fociety. 

"  In  difpute*  between  individuals,  it  has  long  been 
the  decided  judgment  of  the  fociety  that  its  members 
fhould  not  fue  each  other  at  law.  It  therefore  enjoins 
all  to  end  their  differences  by  fpeedy  and  impartial  ar- 
bitration, agreeable  to  rules  laid  down.  If  any  refufe 
to  adopt  this  mode,  or,  having  adopted  it,  to  fubmit  to 
the  award,  it  is  the  direction  of  the  yearly-meeting  that 
fuch  be  difowned. 

"  To  monthly-meetings  alfo  belongs  the  allowing  of 
marriages  ;  for  our  fociety  hath  always  fcrupled  to  ac- 
knowledge the  exclufive  authority  of  the  priefts  in  the 
folemnization  of  marri-age.  Thofe  wlio  intend  to  mar- 
ry, appear  together  and  propofe  their  intention  to  the 
monthly-meeting ;  and  if  not  attended  by  their  parents 
or  guardians,  produce  a  written  certificate  of  their  con- 
fent,  figned  in  the  prefence  of  witnefTes.  The  meeting 
then  appoints  a  committee  to  inquire  whether  they  are 
i:lcar  of  other  engagements  refpefting  marriage  ;  and 
if  at  a  fubfequent  meeting,  to  which  the  parties  alfo 
come  and  declare  the  continuance  of  their  intention,  no 
cbjeclions  are  reported,  tliey  liave  the  meeting's  con- 
fcnt  to  folemnize  their  intended  mavritige.  This  is 
tloHe  in  a  public  meeting  for  worflilp  ;  towards  the 
elofe  whereof  the  parties  Hand  up,  and  folcmnly  take 
each  other  for  hufband  and  wife.  A  certificate  of  the 
proceedings  is  then  publicly  i-ead,  and  figned  by  the 
parties,  and  afterwards  by  the  relations  and  others  as 
witneffes.  Of  fuch  certificates  the  monthly-meeting 
keeps  a  record  ;  as  alfo  of  the  births  aiid  burials  of  its 
members.  A  certificate  of  the  date,  of  the  name  of 
the  infant,  and  of  its  parents,  figned  by  thofe  prefent 
at  the  birth,  is  the  fubjeit  of  one  of  thefe  lalt-mcn- 
tioned  records  ;  and  an  order  for  the  interment,  coun- 
terfigned  by  the  grave-maker,  of  the  other.  The 
naming  ef  children  is  without  ceremony.  Burials  are 
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alfo  conduced  in  a  fimple  manner.  The  body,  follow- 
ed by  the  relations  and  friends,  is  fometimes,  previoufly  '"" 
to  interment,  carried  to  a  meeting  ;  and  at  the  graya 
a  paufe  is  generally  made  ;  on  both  which  occalions  it 
frequently  falls  out  that  one  or  more  friends  prefent 
have  fomewhat  to  exprefs  for  the  edification  of  thofe  who 
attend  ;  but  no  reHgious  rite  is  confidered  as  an  elTential 
part  of  burial. 

"Several  monthly-meetings  compofe  a  quarterly-meet- 
ing. At  the  quarterly-meeting  are  produced  written 
anfwers  from  the  monthly-meetings,  to  certain  queriea 
refpefting  the  conduft  of  their  members,  and  the  meet- 
ing's care  over  them.  The  accounts  thus  received  are 
digefted  into  one,  which  is  fent,  alfo  in  the  form  of 
anfwers  to  queries,  by  reprefentatives,  to  the  yearly- 
meeting.—  Appeals  from  the  judgment  of  monthly -meet- 
ings are  brought  to  the  quarterly-meetings ;  whofe 
bufinefs  alfo  it  is  to  affifl  in  any  difficult  cafe,  or  where 
remiifnefs  appears  in  the  care  of  the  monthly-meetings 
over  the  individuals  who  compofe  them. 

"  The  yearly-meeting  has  the  general  fuperlntendance 
of  the  fociety  in  the  country  in  which  it  is  eftablifhed  ( c ) ; 
and  therefore,  as  the  accounts  which  it  receives  dii- 
cover  the  fl:ate  of  inferior  meetings,  as  particular  exi- 
gencies require,  or  as  the  meeting  is  impreffed  with  a 
fenfe  of  duty,  it  gives  forth  its  advice,  makes  fuch 
regulations  as  appear  to  be  requifite,  or  excites  to  the 
obfervance  of  thofe  already  made ;  and  fometifhes 
appoints  committees  to  vifit  thofe  quarterly-meetings 
which  appear  to  be  in  need  of  immediate  help.  Ap- 
peals from  the  judgment  of  quarterly-meetings  are 
here  finally  determined ;  and  a  brotherly  correfpon- 
dence,  by  epiftles,  is  maintained  with  other  yearly* 
meetings. 

"  In  this  place  it  is  proper  to  add,  that  as  we  believe 
women  may  be  rightly  called  to  the  work  of  the  mlni- 
ftry,  we  alfo  think,  that  to  them  belongs  a  fhare  in  the 
fupport  of  our  Chriflian  difclpline  ;  and  that  fome  parts 
of  it,  wherein  their  own  fex  is  concernedj  devolve  on 
them  with  peculiar  propriety.  Accordingly  they  have 
monthly,  quarterly,  and  yearly-meetings  of  their  own 
fex,  held  at  the  fame  time  and  in  the  fame  place  with 
thofe  of  the  men  ;  but  feparately,  and  without  the 
power  of  making  rules  :  and  it  may  be  remarked,  that 
during  the  perfecutlonsj  which  in  the  laft  century  occa- 
fioncd  the  imprifonment  of  fo  many  of  the  men,  the  care 
of  the  poor  often  fell  on  the  women,  and  was  by  theiii 
fatisfaftorily  admlniftered. 

*♦  In  order  that  thofe  who  are  in  the  fituatlon  of  ml- 
nifters  may  have  the  tender  fympathy  and  counfel  of 
thofe  of  either  fex,  who,  by  their  experience  in  the 
work  of  religion,  are  qualified  for  that  fervice  ;  the 
monthlv-roeetingg  ate  advifed  to  feleft  fuch,  under  the 
denomination  of  Mers.  Thefe,  and  miniilers  approved 
by  their  monthly-meetings  (d),  have  meetings  pecuhar 
to  themfelves^  called  meetings  of  minlflers  and  elders  ; 
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(  c)  "  There  are  feven  yearly  meetings,  viz.  ill,  London,  to  v/hich  come  reprefentatives  from  Ireland  ;  2d,  New- 
lingiand;  3d,  Nev/-York  ;  4th,  Pennfylvuni^d  and  New-Jerfey ;  5th,  Maryland;  6th,  Virginia  ;  7th,  the  Garolinas 
and  Georgia." 

(d)  "  Thofe  who  believe  themfelves  required  to  fpeak  in  meetings  for  worfhip,  are  not  immediately  acknow;* 
lodged  as  minifters  by  their  monthly-meetings  ;  but  time  is  taken  for  judgment,  that  the  meeting  may  be  fatif- 
tied  of  their  call  and  qualification.  It  will  alfo  fometimes  happen,  that  fuch  as  are  not  approved,  will  obtrude 
themfelves  as  minifters,  to  the  grief  of  their  brethren  j  but  much  forbearaace  13  ufed  towards  thefe,  before  ths 
difapprobatiori  of  the  meeting  is  publicly  teflified.'* 
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<5l«a?ter.  {f^  which  they  have  an  opportunity  of  exciting  each 
^■"■"V""'  other  to  a  difcharge  of  their  feveral  duties,  and  of  ex- 
tending advice  to  thofe  who  may  appear  weak,  without 
any  needlefs  expofure.  Thefe  meetings  are  generally 
held  in  the  compafs  of  each  monthly,  quarterly,  and 
yearly-meetinor.  They  -  are  condufted  by  rules  pre- 
icribed  by  the  yearly-meetmg,  and  have  no  authority  to 
make  any  alteration  or  addition  to  them.  The  mem- 
bers of  them  unite  with  their  brethren  in  the  meetings 
for  d'fciplinc,  and  are  equally  accountable  to  the  latter 
for  thtir  conduft. 

"  It  is  to  a  meeting  of  this  kind  held  in  London, 
called  the  fecond-day  morning- meeting, that  the  revifal  of 
manufcripts  concerning  our  principles,  previoufly  to 
publication,  is  intruded  by  the  yearly-meeting  held  in 
London  ;  and  alfo  the  granting,  in  the  Intervals  of  the 
yearly-meeting,  certificates  of  approbation  to  fuch  mi- 
nifters  as  are  concerned  to  travel  Ih  the  work  of  the 
miniftry  In  foreign  parts.  When  a  vifit  of  this  kind 
doth  not  extend  beyond  Great  Britain,  a  certifi- 
cate from  the  monthly  meeting  of  which  the  mini- 
fter  is  a  member  is  fufiicient ;  if  to  Ireland,  the  con- 
currence of  the  quarterly-meeting  is  alfo  required. 
Regulations  of  fimilar  tendency  obtain  in  other  yearly, 
meetings. 

"  The  yearly-meeting  held  in  London,  In  the  year 
1675,  appointed  a  meeting  to  be  held  in  that  city,  for 
the  purpofe  of  advifing  and  aflifting  in  cafes  of  fufter- 
ing  for  confcience  fake,  which  hath  continued  with 
great  ufe  to  the  fociety  to  this  day.  It  is  compofed 
of  friends  under  the  name  of  correfpondents,  chofen  by 
the  feveral  quarterly-meetings,  and  who  refide  in  or 
near  the  city.  The  fame  meetings  alfo  appoint  mem- 
bers of  their  own  in  the  country  as  correfpondents,  who 
are  to  join  their  brethren  in  London  on  emergency. 
The  names  of  all  thefe  correfpondents,  previous  to  their 
being  recorded  as  fuch,  are  fubmitted  to  the  approba- 
tion of  the  yearly-meeting.  Thofe  of  the  men  who  are 
approved  minifters  are  alfo  members  of  this  meeting, 
which  is  called  the  meding  {qx  fufftrings  ;  a  name  arifing 
from  its  original  purpofe,  which  is  not  yet  become  en- 
tirely obfelete. 

"  The  yearly-meeting  has  intrufted  the  meeting  for 
fufferings  with  the  care  of  printing  and  diftributing 
books,  and  with  the  management  of  its  ftock ;  and 
confidered  as  a  Handing  committee  of  the  yearly- 
meeting,  it  hath  a  general  care  of  whatever  may  arife, 
during  the  intervals  of  that  meeting,  afiedling  the  fo- 
ciety, and  requiring  immediate  attention  :  particularly 
of  thofe  circm'nfi;ance$  which  may  occafion  an  apphca- 
tion  to  governmeat. 

"  '^There  is  not  in  any  of  the  meetings  which  have 
been  mentioned  any  prefideut,  as  we  bcheve  that  Di- 
vine Wifdom  alone  ought  to  prefide  ;  nor  hath  any  mem- 
ber a  right  to  claim  pre-eminence  over  the  reft.  The 
office  of  clerk,  with  a  few  exceptions,  is  imdertaken 
voluntarily  by  fome  member ;  as  is  alfo  the  keeping 
of  the  records.  Where  thefe  are  very  voluminous, 
and  require  a  houfe  for  their  depofite  (  as  is  the  cafe 
in  London,  where  the  general  records  of  the  fociety  in 
Great  Britain  are  kept),  a  clerk  is  hired  to  have  the 
care  of  them  ;  but  except  a  few  clerks  of  this  kind, 
and  perfons  who  have  the  care  of  meeting-houfes,  none 
■receive  any  Itipend  or  gratuity  for  their  fervices  in  our 
idtgious  fociety." 
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It  Is  remarkabie,  that  all  the  fettlements  of  the  EiT- 
ropeans  in  America,  except  the  Quaker  fettlement  of 
Pennfylvania,  were  made  by  force  of  arms,  witbveiy  little 
regard  to  any  prior  title  in  the  natives.  The  kings  of 
Spain,  Portugal,  France,  and  Britain,  together  with 
the  States  of  Holland,  then  the  only  maritime  powers, 
gave  grants  of  fucli  parts  of  America  as  their  people 
could  lay  hold  on,  ftudying  only  to  avoid  interference 
with  their  European  neighbours.  B^ut  Mr  Penn,  beinj 
a  Quaker,  did  not  think  his  power  from  KingCha.  IL 
a  fuificient  title  to  the  country  fince  called  Pennfyhania  : 
He  therefore  affembled  the  fachems  or  princes  th^n  ir) 
that  country,  and  purchafed  from  them  the  extent  of 
land  that  he  wanted.  The  government  pf  this  province 
is  moftly  in  the  hands  of  the  Quaker&,  who  never  have 
any  quarrels  with  the  natives.  When  they  defire  to 
extend  their  fettlements,  they  purchafe  new  lands  of 
the  fachems,  never  taking  any  thing  from  them  by 
force.  How  unhke  le  this  conduft  to  that  of  the  Spa- 
niards, who  murdered  millions  of  the  natives  of  Mexico, 
Terra  Firma,  Peru,  Chili,  &c.  j 

QUALITY  is  a  word  which,  as  ufed  in  philofophx- ^^'''/„ 
cal  difquifitions,.  cannot  be  explained  by  any  periphrafis.  ^^f^Td 
That  which  is  expreficd  by  it  muft  be  brought  into  the  Ariftotll 
immediate  view  of  the  fenfes  or  intelleft,  and  the  name 
properly  applied,  or  he  wh©  is  a  ftranger  to  the  woi-d 
will  never  be  made  to  comprehend  its  meaning,  Ari- 
ftotle,  who  treated  it  as  a  general  conception  fecond  in 
order  among  the  ten  predicaments  or  categories  (fee  Ca- 
tegory), gives  feveral  charafters  of  it;  but  though  they 
are  all  in  fome  refpe6\s  juft,  no  man  could  from  them, 
without  other  afTiItance,  learn  what  quality  is.    Thus  he 

tells  us  *,  ~t'-!ra.^^ii  Si  tvavTioTHi  naja  to  rn.v;  EwiSi^^iUi  it  * 

TO  /^xwoy  KXi  Ta  riTh>  Td  toix.     And  again,  J'f  w  avc,  i^' 

oun  (crh  Ka?'  aKho  ovScv,  n  xac9'  0  wtiy  ttrjfv. 

When  a  man  comprehends,  by  means  of  his  fenfes 
and  intelledl,  what  It  is  which  the  word  quality  denotes, 
he  wiU  indeed  perceive  that  the  firft  of  thefe  charaAera 
is  applicable  to  fome  qualities  and  not  to  others  ;  that 
the  fecond  is  more  applicable  to  quantity  than  to  quality  ; 
and  that  it  is  only  the  third  which  can  with  propriety- 
be  confidered  as  the  general  charaderiftic  of  this  predi- 
cament. Thus  when  we  have  learned  by  our  fenfe  of 
fight  that  ivhitenejs  is  a  quality  of  fnow,  and  blicknefs  of 
coal ;  and  by  means  of  obfervation  and  refledlion,  that 
ivtfdom  is  a  quality  of  one  man  and  folly  of  another-— we 
muft  admit  that  the  fenfible  quality  of  the  fnow  is  con^ 
trary  to  that  of  the  coal,  and  the  intelledual  quality  of 
wifdom  contrary  to  that  of  foUy.  There  is,  however, 
no  contrariety  between  wifdom  and  ivhitenefs  or  black" 
nefsj  nor  between  hardnefs  m  foftnefs^  and  any  particular 
colour ;  for  fenfible  and  intelleftual  qualities  can  never 
be  compared  ;  and  it  is  not  eafy,  if  pofliblc,  to  make  a 
comparifon  between  quahties  perceptible  only  by  diffe- 
rent fenfes  :  Nay,  among  qualities  perceptible  by  the 
fame  fenfe,  we  often  meet  with  a  difference  where  there 
is  no  contrariety  ;  for  though  Xha  figure  of  a  cule  is  dif^ 
ferent  from  that  of  a  fphere,  and  the  figure  of  a  fquare 
from  that  of  a  circle,  the  fphere  is  not  contrary  to  tlie 
cube,  nor  the  circle  to  the  fquare. 

His  fecond  charadleriftic  of  this  genus  is  ftlil  lefs  pro- 
per than  the  firft.  It  is  indeed  true  that  fome  qualities 
admit  of  intenfion  and  remiffion  ;  for  fnow  is  whiter  than 
paper,  and  one  woman  is  handfonaer  than  another ;  but 
4  of 


Ct  U  A 


C   739  1 


% 

hingr 


cate  either  miw^  or  ie/s,  A  crown-piece  may  have  as 
much  of  the  circular  quality  in  it  as  the  plane  of  the 
eijuator,  and  a  mullcet-bullet  as  much  of  the  fpherical 
quality  ?«  the  orb  of  the  fun.  It  is  indeed  a  property 
of  rU  quantity  to  admit  of  intenfton  and  rmijjion  ;  and 
therefore  this  ought  to  have  been  given  as  the  charac- 
ter not  of  the  fecond  but  of  the  third  category.  See 
QuANTirv. 

That  it  is  only  from  a  comparifon  of  their  qualities  that 
mi  but  things  are  denominated  like  or  unlike,  or  that  cue  thing  can-, 
not  refemhk  another  but  in  fome  quality^  is  indeed  a  juft 
obfervation.  We  know  nothing  direAly  but  qualities 
fcnlible  and  intelled^ual  (fee  Metaphysics,  n°  149, 
150,  151,  and  227)  ;  and  as  thefe  have  no  refemblance 
to  each  other,  we  conclude  that  body  or  matter,  the 
fubjeft  of  the  former,  is  a  being  unlike  mind,  the  fub- 
JeA  of  the  latter,  fi^en  of  bodies  thenifelves  we  can 
fay,  that  one  is  Hke  or  unlike  another  only  by  virtue  of 
their  qualities,  A  ball  of  ivory  refembles  a  ball  of  fnow 
in  its Jigure  and  colour,  but  not  in  its  coldnejs  or  hardnefs; 
a  ball  of  lead  may  rcCemble  a  ball  of  fnow  in  its  figure 
and  coldnejs,  but  not  in  its  colour  ;  and  a  cube  of  ivory 
refembles  not  a  ball  of  lead  either  in  figure,  colour,  or 
coldnefs.  The  mind  of  a  brute  refembles  that  of  a  man 
in  its  powers  of  fenfation  and  perception,  but  does  not 
refemble  It  in  the  powers  of  volition  and  reafoning  ;  or 
at  leaft,  the  refemblance,  in  this  latter  inftance,  is  very 
flight.  All  bodies  refemble  one  another  in  being  fohd 
and  extended,  and  all  minds  in  being  more  or  lefs  ac- 
tive. Likeneft  or  unlikenefs  therefore  is  the  univerfal 
chara£leriftlc  of  the  category  qualhy. 

Ariftotle  has  other  fpeculations  refpetfting  quality, 
iraions  which  are  worthy  of  notice.  He  diillnguifhes  between 
juality,  qualities  which  are  e^ential  and  thofe  which  are  acciden. 
tal ;  between  quahties  which  are  natural  and  thofe 
which  are  acquired  ;  and  he  fpeaks  of  the  qualities  of 
capacity  and  thofe  of  completion,  Extenjlon  SlwCl  Jigure  in 
general  arc  qualities  effential  to  all  bodies  ;  but  a  parti' 
Kular  extenfion,  fuch  as  an  inch  or  an  ell,  and  a  particu- 
lar figure,  fuch  as  a  cube  or  a  fphere,  are  quahties  acci- 
<lentaJ  to  bodies.  Among  the  natural  qualities  of  glafs 
it  is  one  to  tranfmit  objects  of  vifion  ;  but  to  enlarge 
thefe  objcfts  is  an  adventitious  or  acquired  quality.  The 
fame  quality  may  be  natural  in  one  fubftance,  as  attrac- 
tsan  in  the  magnet ;  and  acquired  in  another,  as  the 
feme  attraftioa  in  the  magnetic  bar.  Docility  may  be 
called  a  quality  natural  to  the  mind  of  man,  fcience  an 
acquired  one.  T©  underftand  what  he  means  by  quali-- 
ties  of  capacity  and  completion,  it  may  be  fufficient  to  ob- 
ferve  that  every  piece  of  iron  has  the  qualities  of  a  ra- 
aor  in  capacity,  becaufe  it  may  be  converted  into  fteel, 
and  formed  into  a  razor ;  when  it  Is  fo  formed,  it  has, 
in  the  language  of  this  fage,  the  quality  of  a  razor  in 
completion.  Among  the  qualities  of  capacity  and  csmple- 
tion,  the  mod  Important,  and  what  may  lead  to  intereft- 
ing  fpeculations,  is  the  reafening  faculty  of  man.  A 
capacity  of  reafoning  is  effential  to  the  human  mind ; 
but  the  completion  of  this  capacity  or  aSual  reafoning  is 
not,'  otheiwife  infants  and  perfons  ejleep  would  be  ex- 
4  eluded  from  the  human  fpecies. 
ferlooked  Mr  Locke  has  puzzled  his  readers,  and  perhaps  hlm- 
Locke.  ^jjIj  ^  queftlon  refpedling  the  fpecies  of  an  idiot 
Jook  iv.     changeling,  whom  he  pronounces  to  be  fomething 
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fed  ourfelves  mcljned  to  regret  Locke's  ignorance  of 
Ariftotle's  diftinftions ;  but  we  cannot  help  thinking,      »  ' 
that  had  the  BrItKh  philofopher  attended  to  the  Stagy- 
rite's  accovmt  of  qualities  in  capacity  and  qualities  in 
completion,  this  perplexing  queftion  would  never  have 
been  ftarted.    It  is  juftly  obferved  in  the  EJfay  on  Hu- 
man Underjlanding,  that  of  real  ejjences  wc  kjjow  no> 
thing  :  but  that  every  man  felefts  a  certain  number  of 
qualities  which  he  has  always  perceived  united  in  certain 
beings  ;  and  forming  thefe  into  one  complex  conception, 
gives  to  this  conception  a  fpecific  name,  which  he  ap- 
plies to  every  being  in  which  he  finds  thofe  qualities  ^ 
united.   This  Is  undoubtedly  the  procefs  of  the  mind  in  Strange 
forming  genera  and  fpecies  ;  and  as  the  excellent  authoi  c<H)fe- 
refufes  the  name  of  man  to  the  changeling,  it  Is 
that  the  complex  conception,  to  which  he  gives  thatggj^t^ 
name,  muft  imply  rationality  or  the  actual exercife  of  rea- 
fon.   But  this  limitation  will  exclude  many  beings  from 
the  fpecies  man,  whom  Mr  Locke  certainly  conlidered  as 
men  and  women.    Not  to  mention  infants  and  perfons 
in  found  fleep,  how  fhall  we  clafs  thofe  who,  after  ha- 
ving lived  30  or  40  years  in  the  full  exercife  of  reafon, 
have  been  fuddenly  or  by  degrees  deprived  of  it  by  fome 
dilbrder  In  the  brain  ? 

From  Marlb'rough's  eyes  the  ftreams  of  dotage  flaw; 
And  Swift  expires  a  driveller  and  a  (how. 

Johnson. 

But  were  the  hero  and  the  wit  in  thofe  deplorable  cir- 
Qumftances  excluded  from  the  human  fpecies,  and  clafled 
between  men  and  brutes  ?  No  furely  ;  they  were  both 
acknowledged  to  be  men,  becaufe  they  were  known  to 
have  the  quality  of  reafon  in  what  Ariftotle  would  have 
called  capacity.  Their  dotage  and  drivelling  originated 
from  fome  diforder  in  their  bodies,  probably  In  the  re- 
gion of  the  brain  ;  and  Locke  himfelf  contends  that  no 
defeft  in  body  is  fufficient  to  degrade  a  perfon  from  the 
rank  of  manhood.  Again,  lunatics  have  the  exercife  of 
reafon,  except  at  new  and  full  moon.  Are  thefe  un- 
happy beings  fometlmes  men  and  fometlmes  a  fpecies 
by  themfelves  between  men  and  brutes  ? 

It  appears,  therefore,  that  not  the  aSual  exercife  of  Fallacy  ot 
reafon,  but  reafon  In  capacity,  ought  to  be  included  In*^'?'^"'^" 
the  complex  conception  to  which  we  give  the  fpecific  fpg^ing' 
name  of  man,  as  fome  of  the  greateft  men  that  ever  Uved  the  human 
have  been  during  parts  of  their  lives  deprived  of  the  fpecies. 
power  of  aSual  reafoning.    This,  however,  it  will  be 
faid,  docs  not  remove  the  difficulty  ;  for  the  occafional 
exercife  of  reafon  In  lunatics,  and  the  great  exertions  of 
it  in  fuch  men  as  Swift  and  Marlborough,  fliow  that 
they  had  It  in  capacity  at  all  times  ;  whereas  we  have  no 
evidence  that  changelings  have  even  a  capacity  ef  rea- 
foning at  anytime,  fince  they  never  do  a  rational  aftion, 
nor  ever  utter  a  fentence  to  the  purpofe.  l  hat  we  have 
no  direS  and  pojitive  evidence  of  the  minds  of  change- 
lings being  capable  of  reafoning,  were  they  fupplled 
with  proper  organs,  muft  be  granted ;  but  the  probabi- 
lities of  their  being  fo  are  many  and  great.    We  know 
by  experience  that  the  aftual  exercife  of  reafon  may  be 
interrupted  by  an  occafional  and  accidenfel  preffure  on 
the  brain  ;  and  therefore  we  cannot  doubt  but  that  if 
this  preffure  were  rendered  permanent  by  any  wrong 
configuration  of  the  fkuU  given  to  it  in  the  womb,  or 
in  the  aft  of  being  born  into  the  world,  an  infant,  with 
a  fiin'd  capa^e  of  reafoning  by  means  of  proper  organs, 

\.  5  A  a  would 
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would  by  this  accident  be  rendered,  tbrouofb  the  whole  petre,  ebony,  and  feveral  forts  of  odoriferous  wood;  be- 
of  life,  an  idiot  or  cbaugeling.  That  idiotifm  is  caufed  fides  fruits  of  all  forts  propci-  to  the  climate.  They 
by  fuch  accidents,  and  is  not  the  quality  of  an  inferior    have  a  prodigious  number  of  ducks,  whofc  eggs  thev 
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mind  occaiionajly  given  to  a  human  body,  vvill  at  leaft 
feem  probable  from  the  following  confiderations. 

It  does  not  appear  that  an  animal  body  can  live  and 
move  but  while  it  is  aftuated  by  fome  mind.  Whence 
then  does  the  unborn  infant  derive  its  mind  ?  It  muil 
be  either  immediately  from  God,  or  ex  tradure  from  its 
parents  ;  but  if  the  mind  of  man  be  immaterial,  it  can- 


hatch  in  o  vens ;  and  a  tree,  whofe  wood  is  remarkably 
hard  and  heavy,  and  thence  called  hon^ivood.  'I  he 
mountains  are  covered  with  a  fort  of  ofi<;rs  which  creep 
along  the  ground,  and  of  which  they  make  baikets,  hur- 
dles, iTiatts,  and  ropes. 

Altliough  the  climate  of  this  province  is  warm,  the 
air  is  pure,  and  the  people  arc  robiiit  and  healthy.  They 


not  be  ex  trailnce.  Now,  as  idiots  are  very  few  in  nam-  are  very  induftrious  ;  and  it  mull  be  allowed  that  they 
berwhen  compared  with  the  rational  part  of  the  human  pofTefs  in  an  eminent  degree  the  talent  of  imitation  :  if 
fpecies,  and  as  God  in  the  government  of  this  aorld    they  are  only  fliown  any  of  our  European  works,  thev 

a£ls  not  by  partial  but  by  general  laws  ;  we  muft  con-   " 

elude  that  tlie  law  which  he  has  eflabUfhed  refpeiting 
the  union  of  mind  and  matter,  is,  that  human  bodies 
fiudl  be  animated  with  minds  endowed  with  a  capacity 


of  reafoning,  and  tliat  tlioic  who  never  exert  this  capa- 
city are  prevented  by  fome  fuch  accident  as  we  have 
afligned. 

For  a  further  account  of  qualities,  why  they  are  fiip- 
pofed  to  inhere  in  fome  fubje^t,  together  with  the  ufual 
diilinflion  between  the  primary  and  fecondary  qualities 
of  matter,  fee  Metaphysics,  Part  II.  Chap.  i. 

Chemical  ^alitifs,  thofe  quahties  principally  intro- 
duced by  means  of  chemical  experiments,  as  fumigation, 
amalgapiation,  cupellation,  volatilization,  precipitation, 
Sec.  ' 

Quality,  is  alfo  ufed  for  a  kind  of  title  given  to 
certain  perfons,  in  regard  of  their  territories,  figniories, 
or  other  pretenfions. 

QUANGA,    See  Capra. 

QUANG-PING-Fou,  a  city  in  China,  is  fituated  In 
the  northern  part  of  the  province  of  Pe-tcheli,  between 
the  provinces  of  Chang-tong  and  Ho-nan,  and  has  nin-e 
cities  of  the  third  clafs  dependent  on  it  ;  all  its  plains 
are  well  watered  by  rivers.  Among  its  temples,  there 
js  one  dedicated  to  thofe  men  who,  as  the  Chinefe 


execute  others  like  tliem  with  the  molt  furpi  iiiiig  exaft- 
nefs.  This  province  fufFered  mucli  during  the  civil 
wars;  but  at  prefent  it  is- one  of  the  inuit  flourifbing 
in  the  empire  ;  and,  as  it  is  at  ai  p^t  ^diibiifee^^froni 
court,  its  government  is  one  of  the  moil  important. 
This  province  is  divided  into  ten  diftriits,.  which  con- 
tain lo  cities  of  the  lirtl  clafs,  and  84  of  the  fecond  and 
third.     Canton  is  the  capital  town.  t 

QUANTITY,  as  explained  by  the  great  Enghih  Qiiaatitj 
lexicographer,  is  that  property  of  any  thing  which 
niay  be  increafed  or  dimini(l;ed.  This  interpretation  of 
the  <!V(jrd  is  certainly  juft,  and  for  the  purpofts  of  com- 
mon conveifation  it  is  fufficiently  determinate  ;  but  the 
man  of  fcience  may  expeft  to  find  in  a  work  like  ours 
a  definition  of  the  thing  fignified.  This,  however,  can- 
not be  given  him.  A  logical  definition  confifts  of  the 
genus  under  which  the  thing  defined  is- ranked,  and  the 
fptclfic  difference  (fee  Logic,  a°  3:,  &c.)  but  quanti- 
ty is  ranked  under  no  genus.  In  that  fchool  where 
fuch  definitions  were  moft  valued,  it  was  cor.fidertd  as. 
one  of  the  ten  categories,  or  general  conceptions,  under 
which  all  the  objects  of  human  apprehenfion  were  muf- 
tered,  likefoldiers  in  an  army  (fee  Category  and  Phi*- 
LO SOPHY,       22.)    On  this  account,  even  Ariftotle 


himfelf,  who  delighted  in  definitions,  and  was  not  eafi- 

pretend,  difcovered  the  fecret  of  rendering  themfelvea  ly  deterred  from  a  favourite  purfuit,  could  not  coidift-  a 

immortal.  ently  with  his  own  rules  attempt  to  define  quantity.  He  Characlej 

QLIANGSI,  a  province  of  China,  bounded  011  the  charafterizes  it,  however,  in  feveral  parts  of  his  works  >^riftjtU» 

north  by  Koe-Tcheau  and  Hu-Quang  ;  on  the  eaft,  by  and  particularly  in  the  15th  chapter  of  tlie  4th  book  of 

Yunan  and  Quantong  ;  on  the  fouth,  by  the  fame  and  his  riietaphyfics,  where  he  gives  the  following  account 

Ton-quin  ;  and  on  the  weft,  by  Yun-nan.    It  produces  of  the  three  riril  categories  :  Ta^7a  >4iv  ya^,  aiy  yu/a  «'  oi^(r.a». 

great  plenty  of  rice,  being  watered  by  feveral  large  ri-  "V"'!^  <!'     »'  roio?»f       (o-a         to  ^otrov  j».  "Things  are 

vers.    The  fouthern  part  is  aflat  country,  and  well  ctil-  the/rtwc,,  of  which  the  substance  is  one  ;  fimiiar,  of 

tivated  ;  but  the  northern  is  full  of  mountains  covered  which  the  qjuality  is  one;  equal,  of  which  the  qjtan- 

with  trees.    It  contains  mines  of  all  forts;  and  there  tity  is  one.  Again,  he  tells  us*,  that  the  chief  cluirac- *  ^""^^^ 

is  a  gold-mine  lately  opened.     The  capital  town  is  teriftic  of  quaiuity  is,  tliat  it  may  be  denominated  f^-Mfl/^yjlj'l' ^  ' 

Quie-ling.  and  unequal. 

A  very  fmgular  tree,  fays  Grofier,  grows  in  this  That  any  man  can  become  wifer  by  reading  fUch  de- 
province  ;  inftead  of  pith,  it  contains  a  foft  pulp,  which  fcriptions  as  there,  none  but  an  idolater  of  Arillotle 
yields  a  kind  of  flour :  the  bread  made  of  it  is  faid  to  will  fuppofe.  There  is,  indeed,  no  periphrafis  by. 
lee  exceedingly  good.  Befides  paroquets,  hedgehogs,  which  we  can  explain  what  is  meant  by  quantity  to 
porcupines,  and  rhinocerofes,  a  prodigious  number  of  thofe  who  have  not  previoufly  formed  fuch  a  notion. — 
wild  animals,  curious  birds,  and  uncommon  infefts,  are  All  that  can  be  done  by  making  the  attempt  is  only^fo 
found  here.  fettle  language,  by  fl;ating  exaftly  the  cafes,  in  which, 
This  province  contains  12  villages  of  the  firft  clafs,  we  ufe  this  word  in  the  greateft  conformity  to  general 
and  80  of  the  fecond  and  third.  cuftom  ;  for  there  is  a  laxnefs  or  careleisnefs  of  expref- 
QUAN(j-TONG,  a  province  of  China,  bounded  on  fion  in  the  language  of  moll  men,  and  our  notions  are 
the  eaft  by  Kiang-fi  and  Fokien  ;  on  the  fouth,  by  the  frequently  communicated  by  fpeech  in  a  way  by  no 
©cean  ;  and  on  the  weft,  by  Tonquin.  This  province  means  precife  ;  f©.  that  it  is  often  a  great  chance  that 
is  diverfified  by  valleys  and  mountains ;  and  yields  two  the  notions  excited  in  the  mind  of  the  hearer  are  nofc 
crops  of  corn  in  a  year.  It  abounds  in  gold,  jewels,  filk,  exaft  counterparts  of  thofe  in  the  mind  of  the 
j^earls,  tin,  quiekfilver,  fugar,  br^,  iroa,  fteel,  fak«  fpeakes. 

Tke 
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f.  The  underftandings  of  men  differ  m  nothing  more 
remarkably  than  in  their  power  of  abftra^lion,  and  of 
rapidly  forming  conceptions  fo  general  and  fmiple  as 
not  to  be  clogged  with  diftingnifliing  circiimftances, 
which  may  be  different  in  different  minds  while  uttering 
and  hearing  the  fame  words  i  and  it  is  of  great  confe- 
quence  to  a  man  of  fcientific  habits,  either  to  cultivate^ 
if  pofTible,  this  talent,  or  to  fuperfede  its  ufe,_  by  iludi- 
ouily  forming  to  lamfelf  notions  of  the  mofl  important 
miverjals  in  his  own  courfe  of  contemplation,^^  by  care- 
ful abffraaion  of  every  thing  extraneous.  His  lan- 
guage by  this  means  becomes  doubly  inftruftlve  by  its 
extreme  precilion  ;  and  he  will  even  judge  with  greater 
certainty  of  notions  intended  to  be  communicated  by 
the  more  flovenly  language  of  another  perfon. 

We  cannot  fay  that  there  is  much  ambiguity  in  the 
general  ufe  of  the  term  quantity  :  But  here,  as  in  all 
other  cafes,  a  love  of  refinement,  of  novelty,  and  fre- 
quently of  vanity,  and  the  wifh  of  appearing  ingenious 
and  original,  hiive  made  men  take  advantage  of  even 
tiie  fmall  latitude  with  v/hich  the  carelefs  ufe  of  the 
-w-ord  will  farniOi  ihem,  to  amufe  themfelves  and  the 
public  by  giving  the  appearance  of  iciencc  to  empty 
founds. 

e6t  Mathematics  is  undoubtedly  employed  in  difcovering 
and  ftating  many  relations  of  quantity  ;  and  it  is  in  this 
category  alone  that  any  thing  is  contemplated  by  the 
mathematician,  whether  in  geometry,  arithmetic,  or  al- 
gcbi  a.  Hence  mathematics  has  been  called  the  fcience 
oF  quantity.  The  fimplicity  of  the  objeft  of  the  ma- 
thematician's contemplation,  and  the  unparalleled  di- 
ftindnefs  witli  which  he  can  perceive  its  modincaticns, 
have  enabled  him  to  erect  a  body  of  fcience,  eminent 
not  only  for  its  certainty,  but  alfo  for  the  great  length 
to  which  he  can  carry  his  reafonings  without  danger  of 
error  ;  and  the  intimate  connedion  which  this  fcience 
has  with  the  arts  of  life,  and  the  important  fervices 
■which  it  has  performed,  have  pn.'cured  it  a  mofl  reiped- 
able  place  in  the  circle  of  the  fciences.  Ingenious  men 
have  availed  themfelves  of  thi*  pre-eminence  of  mathe- 
matics, and  have  endeavoured  to  procure  refpeft  for 
their  dilquifitions  on  other  fabjefts,  by  prefenting  them 
to  the  public  as  branches  of  mathematical  fcience,  and 
therefore  fufceptible  of  that  accuracy  and  certainty 
which  are  its  peculiar  boaft.  Our  moral  affeftions,  our 
lenfations,  our  intelleftual  powers,  are  all  fufceptible  of 
augmentation  and  diminution,  are  conceivable  as  greater 
and  leis  when  itated  together,  and  are  familiarly  fpoken 
i)t  as  admitting  of  degrees  of  comparifon.  We  are 
perfectly  v/ell  underllood  when  we  lay  that  one  pain, 
heat,  grief,  kindnefs,  is  greater  than  another ;  and  as 
this  is  the  diitinguifhing  charatleriftic  of  quantity,  and 
as  quantity  is  the  fubje£t  of  mathematical  difcuflion,  we 
fuppofe  that  theie  fubjedls  may  be  treated  mathemati- 
cidly.  Accordingly,  a  very  celebrated  and  excellent 
V^„.philofopher*  has  faid,  among  many  things  of  the  fame 
bin- 


kind,  that  the  great nefs  of  a  favour  is  ia  tHe  direct  Quafiticy*- 

compound  ratio  of  the  fervice  performed  and  the  dig-       ^   '  ' 
uity  of  the  performer,  and  the  inverfe  ratio  of  the  "^e-^^j^j^'^ 
rit  and  rank  of  the  receiver;  that  the  value  of  a  cha-jniproperly 
rafter  is  in  the  compound  ratio  of  the  talents  and  virtue,  introduced- 
&ic.  ;  and  he  has  delivered  a  number  of  fonnal  pi-opo-'"|^° 
fitions  on  the  mofl  intereifing  queftions  in  morals,  couch-  "  ^ 
ed  in  this  mathematical  language,  and  even  exprefled  by 
algebraic  formulae.    Cut  this  is  mere  play,  and  conveys 
no  inftruftion.    We  underftand  the  words ;  they  con- 
tain no  abfurdity ;  and  in  as  far  as  they  have  a  fenie,  we 
believe  tli^;  propofitions  to  be  true.     But  they  give  no 
greater  pi-ecifion  to  our  fouiinents  than  the  more  ufual 
exprefhons  would  do.     If  we  attend  clofely  to  the 
meaning  of  any  one  of  fuch  propolitions,  we  fhaU  find 
that  it  only  expreffes  fome  vague  and  indiftindl  notions 
of  degrees  of  thofe  emotions,  fentiments,  or  qualities, 
which  would  be  jull  as  well  conceived  by  means  of  the 
exprefTions  of  ordinai-y.knguage  ;  and  that  it  is  only  by 
a  fort  of  analogy  or  refemblance  that  this  mathematical 
language  conveys  any  notions  whatever  of  the  fubjedls.  ^ 

The  objeft  of  contemplation  to  the  mathematician  is  The  ma* 
not  whatever  is  fufceptible  of  greater  and  lefs,  but  whattliemati- 
is  meafurable  ;  and  mathematics  is  not  the  fcience  of  J'^^ 
magnitude,  in  its  moft  abilrafted  and  general  accepta-on^y  quanta 
tion,  but  of  magnitude  which  can  be  meafured.    It  is,  tities  that 
indeed,  the   science  of  MEASur>.E,   and  whatever  is'^'^e  niea- 
tKcated  in  the  way  of  menfuration  is  treated  mathema-  ^ 
tically.    Now,  in  the  difcourfe  of  ordinary  life  and 
ordinary  men,  m.any  things  are  called  quantities  which 
we  cannot  or  da  not  rneafure.    ''I'his  is  the  cafe  in  the 
inltances  already  given  of  the  afFedlions  of  the  mind,, 
pleafure,  pain,  beauty,  wiidom,  honour,  &c.    We  do- 
not  fay  that  they  are  incapable  of  meafuce  ;  but  we' 
have  not  yet  been  able  to  meafure  them,  nor  do  we 
think  of  meafuring  them  when  we  fpeak  rationally  and- 
ufefuUy  about  them.    We  therefore  do  not  confidef 
them  mathematically  ;  nor  can  we  introduce  mathema- 
tical precifion  into  our  difcuffions  of  thefe  f«bje61:s  till 
we  can,  and  afhually  do,  meafure  them.    Perfons  who 
are  precife  in  their  exprclfion  will  even  avoid  fuch  phrafes 
on  thefe  fubjedls  as  fuppofe,  or  ftridlly  exprefs,  fuch, 
meafurement.    We  fhould  be  miich  embarrafled  how  to 
anfwer  the  queflion,  How  much  pain  does  the  tooth- 
ache give  you  juft  now ;  and  how  much  is  it  eafier  fince 
yefterday  I    Yet  the  anfwer  (if  we  had  a  rneafure) 
would  be  as  eafy  as  to  the  (pieftion.  How  many  guineas 
did  you  win  at  cards  ?  or  how  much  land  have  you 
bought  ?  Nay,  though  we  fay  familiarly,  "  I  know- 
well  how  much  fuch  a  misfortune  would  affe£l  you,'* 
and.  are  underllood  when  we  fay  it,  it  would  be  aukward- 
language  to  fay,  "  I  know  well  the  quantity  of  your 
gi-ief."    It  is  in  vain,  therefore,  to  expect  mathematical 
precifion  in  oui-  difcourfe  or  conceptions  of  quantities  m 
the  mofl  abflrafted  fenfe.    Such  precifion  is  confinedt. 
to  quantity  which  may  be  and  is  meafured  (a).    \t  ii^ 

only 


(a)  To  talk  intelligibly  of  the  quantity  ef  a  pain,  we  fhould  have  fome  ftandard  by  whtch  to  meafure  it  j 
foine  known  degree  of  it  fo  well  afcertained,  that  all  men,  when  talking  of  it,  fhould  mean  the  fame  thing.— 
And  we  fhould  be  able  to  compare  other  degrees  of  pain  with  this,  fo  as  to  perceive  diflinftly,  not  only  whether 
they  exceed  or  fall  fhort  of  it,,  but  alfo  how  much,  or  in  what  proportion  j,  whether  by  an  half,  or  a  fifih,  or. 
tenth. 


Mea(\iring 
e»pl*ined, 


^a«t!fy.  enlytrifling  wkh  thq  imagigj\tipn  whin  wf  emplpyrrmthe 
^f-'-v'^  matical  language  on  fubjedls  which  have  not  this  property. 
It  will  therefore  be  of  fome  fervice  in  fcience  to  tlif- 
criminate  quantities  in  this  view ;  to  point  out  what 
f,        are  fufceptible  of  meafure,  and  what  are  not. 

What  is  meafuring  >  It  h  one  of  thefe  two  things :  It  is 
either  finding  out  fome  known  magnitude  of  the  thing 
meafured,  which  we  can  demonftrate  to  be  equal  to  it ; 
er  to  find  a  known  magnitude  of  it,  which  being  ta- 
ken fo  many  times  fliall  be  equal  to  it.  The  geometer 
nieafures  the  coRtents  of  a  pjirabolic  fpace  when  he  ex- 
hibits a  parallelogram  of  known  dimenfions,  and  demon-i 
ftrates  that  this  parallelogram  is  equal  to  the  parabolic 
fpace.  ^  In  like  manner,  he  meafures  the  folid  contents 
of  an_  infinitely  extended  hyperbolic  fpindle>  when  he 
exhibits  a  cone  of  known  dimenfions,  and  demonftrates 
that  three  of  thefe  cones  are  equal  to  the  fpindle. 

^  In  this  procefs  it  M'ill  be  found  that  he  aftually  fub- 
divides  the  quantity  to  be  meafured  into  parts  of  which 
it  confifts,  and  ftates  thefe  parts  as  adually  making  up 
the  quantity,  fpecifying  each,  and  afligning  Its  bouu" 
claries.  He  goes  on  with  it,  piece  by  piece,  demou- 
itrating  the  refpeftive  equalities  as  he  goes  along,  till  he 
has  exhaufted  the  figure,  or  confidered  all  Its  parts. — 
When  he  meafures  by  means  of  a  fubmultiple,  as  whea 
he  ihows  the  furface  of  a  fphere  to  be  equal  to  four  of 
its  great  circles,  he  flops,  after  having  demonftrated  the 
equality  of  one  of  thefe  circles  to  one  part  of  the  fur- 
face  :  then  he  demonftrates  that  there  are  other  three 

f)arts,  each  of  which  is  precifely  equal  to  the  one  h« 
las  minutely  confidered.  In  this  part  of  the  procefs 
he  exprefsly  affigns  the  whole  furface  into  its  diitin<a 
portions,  of  which  he  demonftrates  the  equality. 

But  there  is  another  kind  of  geometrical  meafuie- 
ment  which  proceeds  on  a  very  different  principle. 
The  geometer  conceives  a  certain  individual  portion 
of  his  figure,  whether  line,  angle,  furface,  or  folid,  as 
known  in  refped  to  its  dimenfions.  He  conceives  this 
to  be  lifted  from  its  place,  and  again  laid  down  on  the 
adjoining  part  of  the  figure,  and  that  it  is  equal  to  the 
part  which  it  now  covers  5  and  tlierefore  that  this  part 
together  with  the  firft  is  double  of  the  firft  :  he  lifts  it 
again,  and  lays  it  down  on  the  next  adjoining  part, 
and  affirms  that  this,  added  to  the  two  former,  make 
up  a  quantity  triple  of  the  firft.  He  goes  on  in  this 
way,  making  fimilar  inferences,  till  he  can  demonftrate 
that  he  has  in  this  manner  covered  the  whole  figure  by 
twenty  applications,  and  that  his  moveable  figure  will 
cover  no  more;  and  he  affirms  that  the  figure  is  twenty 
times  the  part  employed. 

^  This  mode  is  precifely  fimilar  to  the  manner  of  prac- 
tical meafurement  in  common  life:  we  apply  a  foot-rule 
fucceffively  to  two  lines,  and  find  that  30  applications 
y       exhautt  the  one,  while  it  requires  35  to  exhauft  the 
Euclid's     other.    We  fay,  therefore,  that  the  one  line  is  30  and 
fourth  pro-  the  other  35  feet  long  ;  and  that  thefe  two  lines' are  to 
poIitioB.     each  other  in  the  ratio  of  30  to  35.    Having  meafured 
two  ftiorter  lines  by  a  fimilar  application  of  a  ftick  of 
an  inch  long  30  times  to  the  one  and  35  timsl  to  the 
other,  we  fay  that  the  ratio  of  the  two  firft  lines  is  the 
fame  with  that  of  the  two  laft.    Euclid  has  taken  this 
method  of  demonftrating  the  fourth  prepofition  of  the 
firft  book  of  his  celebrated  elenients. 

But  all  this  procefs  is  a  fidion  of  the  mind,  and  it  is 
the  fidion  of  an  impoffibiKty.    It  is  even  inconceivable ^ 
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that  }s,  m  esmniit  m  imagination^  make  th!s  *ppUqRt»a« 
of  one  figiire  to  another  }  and  we  prefume  to  fay,  thut, 
if  the  ekments  of  geometry  cannot  be  demonftrated  in 
fome  other  way,  the  fcience  has  not  that  title  to  pure,  ab. 
fti  jid,  and  infallible  knowledge,  which  is  ufually  allowed 
it,  We  Q-dnn9tJupf>oJc  one  of  the  triangles  lifted  and  laid 
on  the  other,  without  fuppofing  it  fomething  different 
fronri  a  triangle  in  chliraao.  The  indivtduahty  of  fuch 
a  triangle  confifts  iolely  in  its  being  in  the  pvecife  place 
where  It  is,  and  in  occupying  that  portion  of  fpace. 
If  we  could  diitinaiy  conceive  otherwife,  we  iTiould 
perceive  that,  when  we  have  lifted  the  triangle  from  its 
place,  and  applied  it  to  the  other,  it  is  gone  from  its 
former  place,  and  that  there  is  no  longer  a  triangle 
there.  This  is  inconceivabie,  and  fpace  has  always  been 
i^cknowledged  to  be  immoveable.  There  is  therefore 
fome  logical  defeat  in  Euclid's  demonftration.  We  ap, 
prehend  that  he  is  labouring  to  demonftrate,  or  rather 
iUuftrate,  a  fimple  apprehenfion.  This  indeed  is  the 
utmoft  that  can  be  done  in  any  demonftration  (fee  Me- 
taphysics, n°  82.) :  but  the  mode  by  which  he  guides 
the  mind  to  the  apprehenfion  of  the  truth  of  his  fourth 
propofition  is  not  confiftent  either  with  pure  mathe- 
matics or  with  the  laws  of  corporeal  nature.  The  real 
procefs,  as  laid  down  by  him,  feems  to  be  this.  We 
fuppofe  fomething  different  from  the  abftraa  triangle  ; 
fome  thing  that,  in  conjunaion  with  other  properties, 
has  the  property  of  being  triangular,  with  certain  di- 
menfions of  two  of  its  fides  and  the  included  angle.  It 
hae  avowedly  another  property,  not  effentlal  to,  and 
not  contained  m,  the  abftradl  notion  of  a  triangle,  viz. 
mobility.  We  alfo  fuppofe  it  permanent  in  ftiape  and 
dimenfions,  or  that  although,  during  its  motion,  it  does 
not  occupy  the  fame  fpace  ^  it  continues,  and  all  its  parts, 
to  occupy  an  equal  fpace.  In  fliort,  our  conception  ia 
very  mixed,  and  does  not  perceptibly  differ  from  our 
conception  of  a  triangular  piece  of  matter,  where  the 
triangle  is  not  the  fubjeft,  but  an  adjund,  a  quality. 
And  when  we  fuppofe  the  application  made,  we  are  not 
in  faa  fuppofing  two  abftraa  triangles  to  coincide. 
This  we  cannot  do  with  any  thing  like  diftinanefs;  for 
our  diftina  conception  now  is,  not  that  of  two  triangles 
coinciding,  but  of  one  triangle  being  now  exaaiy  occu- 
pied by  that  moveable  thing  which  formerly  occupied 
the  other.  In  (hort,  it  is  a  vulgar  meafurement,  reftria- 
ed  by  fuppofitions  which  are  inadmiffible  in  all  a^ual 
meafurements  in  the  prefent  univerfe,  in  which  no  move- 
gble  material  thing  ia  hwwn  to  be  permanent,  either 
in  ftiape  or  magnitude. 

This  Is  an  vindeniable  confequence  of  the  principle 
of  univerfal  gravitation,  and  the  compreflibiljty  of  eveiy 
kind  of  tangible  matter  with  which  we  are  acquainted. 
Remove  the  brafs  rule  but  one  inch  from  its  place  5 
its  gravitation  to  the  earth  and  to  the  reft  of  the  uni. 
verfe,i8  immediately  qhanged,  and  Its  dimenfions  change 
of  confequence.  A  cKange  of  temperature  will  produce 
a  fimilar  effea ;  and  this  is  attended  to  and  confidered 
in  all  nice  menfuratlons.  We  do  the  beft  we  can  to  afTure 
ourfelves  that  our  rule  always  occupies  a  fenfibly  equal 
fpace  ;  and  we  muft  be  contented  with  chances  of  error 
which  we  can  neither  perceive  nor  remove. 

We  might  (were  this  a  proper  place)  take  notice  of 
fome  other  logical  defeds  in  the  reafoning  of  this  cele^ 
brated  piopofition :  but  they  are  befide  our  prefent 
purpofe  of  explaining  the  different  modes  of  mathemati- 
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<»al  meafuvemcnt,  with  the  view  of  dlfcoverlng  that  cif- 
cumftance  in  which  they  all  agree,  and  which  (if  the 
only  one)  mufl  therefore  be  the  charafteriftic  of  men- 
furation. 

We  think  that  the  only  circumftance  in  which  all 
modes  of  menfuration  agree,  or  the  only  notion  that  is 
found  in  them  all,  is,  that  the  quantity  is  conceived  as 
confiiting  of  parts,  diftinguifhable  from  each  other,  and 
feparated  by  aflignable  boundaries ;  fo  that  they  are  at 
once  conceived  feparately  and  jointly.  We  feature  to 
aflert  tlj^t  no  quantity  is  direi^ly  raeafured  which  we 
cannot  conceive  in  this  way,  and  that  fuch  quantities 
©nly  are  the  immediate  objefts  of  mathematical  contem- 
plation, and  (hould  be  diftinguifhed  by  a  generic  name. 
Let  them  be  called  Mathematical  quantities. 
Extension,  Duration,  Number,  and  Proportion, 
have  this  charadleriftic,  and  they  are  the  only  quantities 
which  have  it.  Any  perion  will  be  convinced  of  the 
firft  afltrtion  by  attending  to  his  own  thoughts  when 
contemplating  thefe  notions.  He  will  find  that  he  con- 
ceives every  one  »f  them  as  made  up  of  its  own  parts, 
which  are  diftinguifhable  from  each  other,  and  have 
aflignable  boundaries,  and  that  it  is  only  In  confequence 
of  Involving  this  conception  that  they  can  be  added  to 
or  fubtradled  from  each  other ;  that  they  can  be  multi- 
pHed,  divided,  and  conceived  in  any  proportion  to  each 
other. 

He  may  perhaps  find  confiderable  difficulty  in  ac- 
quiring perfeilrtly  diftinft  notions  of  the  menfurability, 
and  the  accuracy  of  the  modes  of  raenfuration.  He 
will  find  that  the  way  In  which  he  meafures  duration  Is 
very  fimilar  to  that  in  which  he  meafures  fpace  or  ex- 
tenfion-  He  does  not  know,  or  does  not  attend  to,  any 
thing  which  hinders  the  brafs  foot-rule  In  his  hand  from 
continuing  to  occupy  equal  fpaces  during  his  ufc.of  it, 
in  meafuring  the  dillance  of  two  bodies.  In  like  man- 
ner he  feledls  an  event  which  nature  or  art  can  repeat 
continually,  and  in  which  the  circumftances  which  con- 
tribute to  its  accomplifhment  are  invariably  the  fame, 
©r  their  variations  and  their  cffedls  are  infenfible.  He 
concludes  that  It  will  always  occupy  an  equal  portion 
of  time  for  its  accomplUhment,  or  always  laft  an  equal 
time.  Then,  cbferving  that,  during  the  event  whofe 
duration  he  wifhes  to  meafure,  this  ftandard  event  is  ac- 
compliflied  39 i  times,  and  that  it  is  repeated  3655 
times  during  the  accomplifhment  of  another  event, 
he  affirms  that  the  durations  of  thefe  are  in  the  ratio 
of  29  i  to  365'.  It  Is  thus  (and  with  the  fame  logical 
defedl  as  in  the  meafuring  a  line  by  a  brafs  rod)  that 
the  allronomer  meafures  the  celeftial  revolutions  by 
means  of  the  rotation  of  the  earth  round  its  axis,  or 
by  the  vibrations  of  a  pendulum. 

We  are  Indebted  for  moft  of  the  preceding  obfcrva- 
tlons  to  Dr  Rtid,  the  celebrated  author  of  the  Inquiry 
into  the  Human  Ml  nd  on  thePrlnciples  of  CommonSenfe, 
and  of  the  Effays  on  the  intelleftual  and  active  Powers 
of  Man.  He  has  publifhed  a  difTertatlon  on  this  fubjedl 
in  the  45th  voluKne  of  the  Philofophical  Tranfadirons, 
vP  489,  which  we  recommend  to  our  philofophical 
readers  as  a  performance  eminent  for  precifion  and 
acutenefs.  If  we  prefume  to  differ  from  him  in  any 
trivial  circumftance,  it  is  with  that  deference  and  re- 
fpedl  which  is  due  to  his  talents  and  his  worth. 

Dr  Reid  juftly  obfervcs,  that  as  nothing  has  propor- 
tion which  has  not  either  extenfion,  duration,  or  nam- 
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ber,  the  characters  pf  mathematical  quantity  may  be  Quantify. 

reftri£ted  to  thefe  three.    He  calls  them  proper  quan- 

titles,  and  all  others  he  calls  improper.    We  behevc 

that,  In  the  utmoft  precifion  of  the  Englifli  language, 

this  denomination  is  very  appofitc,  and  that  the  word 

quantity,  derived  from  quantum,  always  fuppofes  mea- 

furement :  Blit  the  word  Is  frequently  ufed  in  cafes  Other 

where  its  original  is  not  kept  in  view,  and  we  ufe  other  quantitic* 

words  as  fynonymous  with  It,  when  all  menfuration,^  tV^" 

,    ,        v,  ,  .       '     ^         ,       ,  .     not  be  con- 

whether  poflible  or  not,  is  out  or  our  thoughts.    Ac-  HJercd  ma. 

cording  to  pra6lice,  therefore,  the  jus  et  norma  ioquendi^  theroaticaU 
there  feems  to  be  no  impropriety  In  giving  this  namei'y* 
in  our  language  at  leatt,  to  whatever  can  be  conceived 
as  great  or  little.  There  is  no  impropriety  in  faying 
that  the  pain  occafioned  by  the  ftone  Is  greater  than 
that  of  the  toothache  ;  and  when  we  fearch  for  the  ca- 
tegoiy  to  which  the  afTertlon  may  be  referred,  we  can- 
not find  any  other  than  quantity.  We  may  be  allow- 
ed therefore  to  fay,  with  almoft  all  our  fcientific  coun- 
trymen, that  eveiy  thing  is  conceivable  in  refpedl  of 
quantity  which  we  can  think  or  fpeak  of  as  greater  and 
lefs  ;  and  that  this  notion  Is  the  charafterlftic  of  quan- 
tity as  a  genus,  while  meafureablenefs  Is  the  charaile- 
rittic  of  mathematical  quantity  as  a  fpecies. 

But  do  we  not  meafure  many  quantities,  and  confi- 
der  them  mathematically,  which  have  not  this  charafte- 
rlltic  of  being  made  up  of  their  own  diftlngulihable 
parts  ?  What  elfe  Is  the  employment  of  the  mechani- 
cian,, when  fpeaking  of  velocities,  forces,  attradtions,' 
repulfions,  magnetic  influence,  chemical  affinity,  &c. 
&c.  ?  Are  not  thefe  mathematical  fclences  And  If  the 
precifion  and  certainty  of  mathematics  arife  from  the 
nature  of  their  fpeclfic  objeft,  are  not  all  the  claims 
of  the  mechanician  and  phyfical  altronomer  Ill-founded 
pretenfions  ?  Thefe  quellions  require  and  deferve  a  feri- 
ous  anfwer.  u 

It  is  moll  certain  that  we  confider  the  notions  which  Ve'ocity, 
are  expreffed  by  thefe  terms  velocity,  force,  denfity,  '^^'^q^' 
the  like,  as  fufceptible  of  meafure,  and  we  confider  them  mj^fured. 
mathematically- 
Some  of  thefe  terms  are  nothing  but  names  for  rela- 
tions of  meafurable  quantity,  and  only  require  a  little 
refleftlon  to  (how  themfelvcs  fuch.  Velocity  Is  one 
of  thefe.  It  Is  only  a  name  expreffing  a  relation  be-  ■ 
tween  the  fp-ace  defcribed  by  a  moving  body  and  the 
time  w^hich  elaples  during  Its  deicript ion,  Certain  mo- 
derate rates  of  motion  are  familiar  to  us.  What  great- 
ly exceeds  this,  fuch  as  the  flight  of  a  bird  when  com- 
pared with  our  walking,  excites  our  attention,  and  this 
excefs  gets  a  name.  A  motion  not  fo  rapid  as  we  are 
familiar  with,  or  as  we  wifh,  alfo  gets  a  name  ,  becaufc 
In  this  the  excefs  or  defedl  may  intereft  us.  We  wifh 
for  the  flight  of  the  hawk  ;  we  chide  the  tardy  pace  of 
our  mefTenger  :  but  it  is  fcientific  curiofity  which  firfl 
confiders  this  relation  as  a  fepa:  ate  cbjeft  of  contempla- 
tion, and  the  phil«lopher  mult  have  a  name  for  iti  He 
has  not  formed  a  new  one,  but  makes  ufe  of  a  word  of 
common  language,  whofe  natural  meaning  Is  the  combi- 
nation of  a  great  fpace  with 'a  fhort  time.  Having 
once  appropriated  it,  in  his  fcientific  vocabulary,  to  tliis 
very  general  ufe.  It  lofes  with  hicn  its  true  fignlficatloir. 
Tardlty  would  have  done  juft  as  well,  though  Its  true 
meaning  Is  diametrically  opp?.fite ;  and  there  Is  no  great- 
er Impropriety  in  faying  the  tardlty  of  a  cannon  bullet 
than  in  faying  the  velocity  of  the  hour-hand  of  a  watch. 

Velocity 
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•{^^arti'ty.  Velocity  is  a  qifality  or  affeftion  of  motion,  the  notion 
^  ^  "  of  which  includes  the  notions  of  fpace  and  duration 
(two  mathen\atical  quantities),  and  no  other.  It  does 
not  therefore  exprefs  a  mathematical  quantity  itfelf,  but 
a  relation,  a  combination  of  two  mathematical  quanti- 
ties of  different  kinds  ;  and  as  it  is  meafurable  in  the 
quantities  fo  combined,  itsineaiurc  muft  be  a  unit  of  its 
own  kind,  that  is,  an  unit  of  fpace  as  combined  with  an 
unit  of  time. 

Density  is  another  word  of  the  fame  kind,  expref- 
fing  a  combination  of  fpace  with  number.  Denfa  arbores 
means  trees  {landing  at  a  fmalldiftance  from  each  others 
and  the  word  is  ufed  in  the  fame  fenfe  when  we  fay  that 
quickfilver  is  denfer  -than  water.  The  exprcflion  al- 
ways fuggefts  to  the  reflefting  mind  the  notions  of  par- 
'ticles  and  their  diflances.  We  are  indeed  fo  habituated 
to  complicated  vicv\"s  of  things,  that  we  can  fee  remote 
conneftions  with  aftonifliing  rapidity  ;  and  a  very  few 
circumftances  are  fufficient  for  leading  forward  the  mind 
in  a  train  of  inveiligation.  Comnion  difcourfe  isamoft 
wonderful  inftance  of  this.  It  is  in  this  way  that  we 
fay,  that  we  found  by  weighing  them  that  inflammable 
air  had  not  the  fixth  part  of  the  denfity  of  coanmon  air. 
iSuppofing  all  matter  to  -confifl;  of  equal  atoms  equally 
heavy,  and  knowing  that  the  weight  of  a  bladder  of  air 
is  the  fum  of  the  weights  of  all  the  atoms,  and  alfo 
knowing  that  the  vicinity  of  the  atoms  is  in  a  certain 
proportion  of  the  number  contained  in  a  given  bulk,  we 
affirm  that  corrtmon  air  is  more  than  fix  times  denfer 
than  Inflammable  air ;  but  this  rapid  decifion  is  entirely 
the  effeft  of  habit,  which  makes  us  familiar  with  cer- 
tain groaps  of  conceptions,  and  we  inftantaneoufly  di- 
Itinguifli  them  from  others,  and  thus  think  and  difcourf* 
rationally.  I'he  Latin  language  employs  the  word /re- 
quens  to  exprefs  both  ^hc  combination  of  fpace  and  num- 
ber, and  that  of  time  and  number. 

There  are  pt  rhaps  a  few  more  words  which  exprefs 
combinations  of  mathematical  quantities  of  different 
kinds;  and  the  correfponding  ideas er  notions  are  there- 
fore proper  and  immediate  fubjefts  of  mathematical  dif- 
cuiTion  :  But  there  ars  many  words  which  are  expref- 
five  of  things,  or  at  Icaft  of  notions,  to  v/hlch  this  way 
of  confidtring  them  will  not  apply.  All  thofe  affec- 
tions or  qualities  of  external  bodies,  by  which  they  are 
conceived  to  acl  on  each  other,  are  of  this  kind  :  Im- 
pulsive FORCE,  WEIGHT,  CENTRIPETAL  AND  CENTRI- 
FUGAL FORCE,  MAGNETICAL,  ELECTRICAL,  CHEMI- 
CAL ATTRACTIONS  AND  REPULSIONS;  in  IhoiT,  all  that 
we  coufid'  r  as  tiie  iinracdiate  caufes  of  natural  plieno- 
mena.  Thcfo  wc  familiarly  mealurc,  and  conftdcr  ma- 
thematically. 

Forcesn,ea.  What  was  fald  on  tlils  fubjc^l  In  the  article  Physics 
lured  in  the  will  give  u^;  clear  conceptions  of  this  procefs  of  the 
jihenonic-  mind.  Thefc  forces  or  caufes'  are  not  iintTcdiate  ob- 
jetls  of  contemplation,  and  are  known  only  by  and  in 
the  phenomena  which  we  confider  as  their  effefls.  The 
phenomenon  is  not  only  the  indication  of  the  agency 
of  any  cauf^^  and  the  charatteriftic  of  its  kind,  but  the 
meafure  of  its  degree.  The  neceffary  circumflances  in 
tivs  train  of  human  thuughl  are,  ift,  The  notion  of  the 
.force  as  fomcthing  {ufceptlble  of  augmentation  and  di- 
minution. 2d,  The  notion  of  an  infeparable  connection 
of  the  force  with  the  effeft  produced,  and  of  every  de- 
cree of  the  one  with  a  correfponding  degree  of  the  other. 
From  thefe  is  formed  the  notion  that  the  phenomenon 
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or  effeft  is  the  proper  meafure  of  the  farce  or  cairfe.  Quanti 
All  this  is  Uriftly  logical.  — v 

But  when  we  are  confidering  thefe  fubjefts  mathe- 
matieally,  the  immediate  objects  of  our  contemplation 
are  not  the  forces  which  we  are  thus  treating.  It  is 
not  their  relations  which  we  perceive,  and  which  we 
combine  with  fuch  complication  of  circumftances  and 
certainty  of  inference  as  are  unknown  in  all  other  fcien- 
ces  :  by  no  means  ;  they  are  the  phenomena  only,  which 
are  fubjefts  of  purely  mathematical  difcaffion.  They 
are  motions,  which  involve  onl^  the  notions  of  fpace 
and  time  ;  and  when  we  have  finifhed  an  accurate  ma- 
thematical invelligatioji,  and  make  our  affirmation  con- 
cerning the  forces,  we  are  certain  of  its  truth,  becaufe 
we  fuppofe  thc  *"orces  to  have  the  prsportlons  and  rela- 
tions, and  no  other,  which  we  obferve  in  the  pheno- 
mena.  Thus,  after  having  demonflrated,  by  the  geo- 
metrical comparifon  of  the  lines  and  angles  and  fur- 
faces  of  an  ellipfe,  that  the  momentary  defletlion  of 
the  moon  from  the  tangent  of  her  orbit  is  the  3600th 
part  of  the  fimultaneous  deflexion  of  a  ftone  from  the 
tangent  of  its  parabolic  path,  Newton  affirms,  that 
the  force  by  which  a  particle  of  the  moon  is  retained 
in  her  orbit  is  the  3600th  part  of  the.  weight  of  a  par- 
ticie  of  the  fl:one  ;  and  having  farther  (hown,  from  fact 
and  obfervation,  that  thefe  momentary  dcfle&ions  are 
inverfely  as  the  fquares  of  the  diflances  from  the  centre 
of  the  earth,  he  affirms,  that  all  this  is  produced  by  a 
force  which  varies  its  intenfity  in  this  manner. 

Now  all  this  iiivcftlgation  proceeds  on  the  two  fuppo- 
fitions  mentioned  above,  and  the  raeafures  of  the  forces 
are  in  faft  the  meafures  of  the  phenomena.  The  whole 
of  phyfical  afl:ronomy,  and  indeed  the  whole  of  mecha- 
nical philofophy,  might  be  taught  and  underitood, 
witliout  ever  introducing  the  word  force,  or  the  notion 
which  it  is  fuppofed  to  exprefs  :  for  our  mathematical 
reafonings  are  leally  about  the  piieiwmena,  which  are 
fubjcfts  purely  mathematical. 

The  precifion,  therefore,  that  we  prefume  to  affirm 
to  attend  thefe  invelligations,  arifes  entirely  from  the 
meafurable  nature  of  the  quantities  which  are  the  real 
objedls  of  our  contemplation,  and  the  fuitablenefs  and 
propriety  of  the  meafures  which  we  adopt  in  our  com- 
parifons. 

Sii^^  then,  the  phenomena  are  the  immediate  fub- 
jeCts  "<*Four  difcuffion,  and  the  operating  powers  are  on* 
ly  inferences  from  the  phenomena  confidered  as  effetls* 
the  quantity  afcrlbed  to  them  mult  alfo  be  an  inference 
from  tlie  quantity  of  the  efleft,  or  of  fome  circumftance 
1:1  t;i;j  clfecl.  'I"he  meafuve,  therefore,  of  the  caufe,  or 
natural  p-jwer  or  force,  cannot  be  one  of  its  own  parts; 
for  the  whole  and  the  part  are  equally  unpercelved  by 
us.  Our  meafure,  therefore,  miift  be  a  meafure  of  fome 
intereftlng  part)  or  of  the  only  intereiting  part  of  the 
phenomenon.  It  is  therefore  in  a  manner  arbitrary,  and 
depends  chiefly  on  the  intercft  we  take  in  the  pheno- 
m.enon.  It  mull,  however,  be  fettled  with  precifion, 
fo  that  all  men  in  ufmg  it  may  mean  the  fame  thing. 
It  mull  be  fettled,  therefore,  by  the  defcription  of  that 
part  or  circumftance  of  the  phenomenon  which  is  cha- 
lafteriftlc  of  the  natural  powen  This  dei'cription  is 
the  definilirtn  of  the  meafure. 

Thus  Newton  affumes  as  his  meafure  of  the  centri-  Vfeafufi 
petal  force,  the  momentary  deviation  from  Uniform  nf  centri 
re£lilineal  motion.  Others,  aad  fometimes  Newton  P^'^'  ^'^^ 
3  himfelf, 
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i8at:ty,|ilmfel£,  affumes  the  momentary  change  of  velocity, 
which  again  is  meaiured  by  tiuue  this  deviation.  Thefe 
meafures,  being  thus  fele<fted,  are  always  proper  in  a 
mathematical  fenfe  ;  and  if  ftriftly  adhered  to,  can  never 
lead  us  into  any  paralogifm.  They  may,  however,  be 
phyfi-cally  wrong :  there  may  not  be  that  indiffoluble 
connection  between  tlie  phenomenon  and  the  fuppofed 
caufe.  But  this  is  no  mathematical  error,  nor  does  it  in- 
validate any  of  our  mathematical  inferences  :  it  only 
makes  them  ufelefs  for  explaining-  the  phenomenon  by 
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that  a  quadruple  force  which  makes  a  quadruple  pene-  Q:j^nthf. 
tration.  The  reafonings  of  both  in  the  demonftration 
of  a  propofition  in  dynamics  may  be  the  fame,  as  alio 
the  refult,  though  expreffed  in  different  numbers. 

But  the  two  meafures  are  far  from  being  equally 
proper  :  for  the  Leibnitzian  meafure  obliges  us  to  do 
continual  violence  to  the  common  ufe  of  words.  Whea 
two  bodies  moving  in  oppofite  direftions  meet,  ftrike 
each  other,  and  ftop^^  all  men  will  fay  that  their  forces 
are_  equal,  becaufe  they  have  the  beft  tefl:  of  equality 
which  we  can  devife.    Or  when  two  bodies  in  raotiou 
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the  principle  which  we  adopted  ;  but  it  prepares  a  mo- 
dification of  the  phenomenon  for  fome  more  fortunate  ftrike  the  parts  of  a  machine,  fuch  as  the  oppofite  arm? 
application  of  phyfical  principles.  of  a  lever,  and  are  thus  brought  completely  to  reft,  we 
All  that  can  be  defircd  in  the  definitions  or  defcrip-  and  all  men  will  pronounce  their  mutual  energies  by  the 


tions  of  thefe  meafures  is,  that  they  may  not  deviate 
from  the  ordinary  ufe~  of  the  terms,  becaufe  this  would 
always  create  confufxon,  and  occafion  miftakes.  Dr 
Reid  has  given  an  example  of  an  impropriety  of  this 
kind,  which  has  been  the  fubjeA  of  much  debate  among 
the  writers  on  natural  philofophy.  We  mean  the  mea- 
fure of  the  force  inherent  in  a  body  in  motion.  Def- 
cartes,  and  all  the  writers  of  his  time,  affumed  the  ve- 
locity produced  in  a  body  as  the  meafure  of  the  force 
which  produces  it ;  and  obferving  that  a  body,  in  con- 


mtervention  of  the  machine  to  be  equal.  Now,  in  all 
thefe  cafes,  it  is  well  known  that  a  perfect  equality  is 
found  in  the  produfts  of  the  quantities  of  matter  and 
velocity.  Thus  a  ball  of  two  pounds,  moving  with  the 
velocity  of  four  feet  in  a  fecond,  will  flop  a  ball  of  eip^ht 
pounds  moving  with  the  velocity  of  one  foot  per  fe- 
cond. But  the  followers  of  Leibnitz  fay,  that  the 
force  of  the  firft  b^l  is  four  times  that  of  the  fecond. 

All  parties  are  agreed  in  calling  gravity  a  uniform 
or  invariable  accelerating  force ;  and  the  definition 


fequence  of  its  being  in  motion,  produces  changes  in    which  they  give  of  fuch  a  force  is,  that  it  always  pro 
the  ftate  or  motion  of  other  bodies,  and  that  thefe    duces  the  fame  acceleration,  that  is,  equal  accelerations 
changes  are  in  the  proportion  of  the  velocity  of  the    in  equal  times,  and  there/ore  produces  augmentations  of 
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changing  body,  they  afferted  that  there  is  in  a  moving 
body  a  vis  insita,  an  inherent  force,  and  that 
this  is  proportional  to  its  velocity;  faying  that  its  force  is 
twice  or  thrice  as  great,  when  it  moves  twice  or  thrice 
as  faft  at  one  time  as  at  another.  But  Leibnitz  obr 
ferved,  that  a  body  which  moves  twice  as  faft,  rifes 
four  times  as  high,  againft  the  uniform  aftion  of  gra- 
vity ;  that  it  penetrates  four  times  as  deep  into  a  piece 
of  uniform  clay  ;  that  it  bends  four  times  as  many 
fprings,  or  a  fpring  four  times  as  ftrong,  to  the  fame 
degree  ;  and  produces  a  great  many  eflfefts  which  are 
four  times  greater  than  thofe  produced  by  a  body  which 
has  half  the  initial  velocity.  If  the  velocity  be  triple, 
quadruple,  &c.  the  effetls  are  nine  times,  1 6  times, 
&c.  greater  ;  and,  in  ftiort,  are  proportional,  not  to  the 
velocity,  but  to  its  fquare.  This  obfervation  had  been 
made  before  by  Dr  Hooke,  who  has  enumerated  a 
prodigious  variety  of  important  cafes  in  which  this  pro- 
portion of  effeft  is  obferved.  Leibnitz,  therefore,  af- 
ilirmed,  that  the  force  inherent  in  a  moving  body  is  pro- 
portional to  the  fquare  of  the  velocity. 

It  is  evident  that  a  body,  moving  with  the  fame  ve- 
locity, has  the  fame  inherent  force,  whether  this  be  em- 
ployed to  move  another  body,  to  bend  fprings,  to  rife  in 
oppofition  to  gravity,  or  to  penetrate  a  jnafs  of  foft  mat- 
ter.  Therefore  thefe  meafures,  which  are  fo  widely  dif- 


velocity  proportionable  to  the  times  in  which  they  are 
produced.  The  only  effeft  afcribed  to  this  force,  and 
confequently  the  only  thing  which  indicates,  charadle- 
rifes,  and  meafures  it,  is  the  augmentation  of  velocity. 
What  is  this  velocity,  confidered  not  merely  as  a  ma- 
thematical term,  but  as  a  phenomenon,  as  an  event,  a 
produdtion  by  the  operation  of  a  natural  caufe  i  It 
cannot  be  conceived  any  other  way  than  as  a  determi- 
nation to  move  on  for  ever  at  a  certain  rate,  if  nothing 
fhall  change  it.  We  caimot  conceive  this  very  clearlv. 
We  feel  ourfelves  forced  to  animate,  as  it  were,  the 
body,  and  give  it  not  only  a  will  and  intention  to  move 
in  this  manner,  but  a  real  exertion  of  fome  faculty  in 
confequence  of  this  determination  of  mind.  We  are  con- 
fcious  of  fuch  a  train  of  operations  in  ourfelves  ;  and  the 
laft  ftep  of  this  train  is  the  exertion  or  energy  of  fome 
natural  faculty,  which  we,  in  the  utmoft  propriety  of 
language,  call  force.  By  fuch  analogical  conception, 
we  fuppofe  a  fomething,  an  energy,  inherent  in  the  mo- 
ving body  ;  and  its  only  office  is  the  produftion  and 
continuation  of  this  motion,  as  in  our  own  cafe.  Sci- 
entific curiofity  was  among  our  lateft  wants,  and  lan- 
guage was  formed  long  before  its  appearance  :  as  we 
formed  analogical  conceptions,  we  contented  ourfelves 
with  the  words  already  familiar  to  us,  and  to  this  fome- 
thing we  gave  the  name  Force,  which  expreffed  that 


ferent,  while  each  is  agreeable  to  a  numerous  clafs  of    energy  in  ourfelves  which  bears  fome  refemblance  (in 


fafts,  are  not  meafures  of  this  fomething  inherent  in  the 
moving  body  which  we  call  its  force,  but  are  the  mea- 
fures of  its  exertions  when  modified  according  to  the 
circumftances  of  the  cafe  ;  or,  to  fpeak  ftill  more  cau- 
tioufly  and  fecurely,  they  are  the  meafures  of  certain 
claffes  of  phenomena  confequent  on  the  adtion  of  a  mo- 
ving body.  It  is  in  vain,  therefore,  to  attempt  to  fup- 
port  either  of  them  by  a  demonftration.  The  meafure 
itfelf  is  nothing  but  a  definition.  I'he  Cavtefian  calls 
that  a  double  force  which  produces  a  double  velocity 
in  the  body  on  vviu'ch  it  adts.  The  Leibnitzian  calls 
Vol.  XV.  Part  II. 


office  at  leaft)  to  the  determination  of  a  body  to  move 
on  at  a  certain  rate.  This  fort  of  allegory  pervades  the 
whole  of  our  conceptions  of  natural  operations,  and  we 
can  hardly  think  or  fpeak  of  any  operation  without  a  Ian- 
guage,  which  fuppofes  the  animation  of  matter.  And,  in 
the  prefent  cafe,  there  are  fo  many  points  of  refemblance 
between  the  efft  fts  of  our  exertions  and  the  operations 
of  nature,  that  the  language  is  moft  expreffive,  and  has 
the  ftrongeft  appearance  of  propriety.  By  exerting 
our  force,  we  not  only  move  and  keep  in  motion,  but 
we  move  otlier  bodies.  Juft  fo  a^baU  not  only  moves, 
5  B  but 


Vis  infita. 
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but  puts  other  bodies  in  n-»tion,  or  penetrates  them,  nication  of  motion 
&c.  —This  is  the  origin  of  that  conception  which  fo 
forcibly  obtrudes  iifdf  into  our  thoughts,  that"  there  is 
inherent  in  a  moving  body  a  force  by  which  it  produces 
changes  in  other  bodies.  No  fuch  thing  appears  in  the 
fame  body  if  it  be  not  in  motion.  We  therefore  con- 
chide,  that  it  is  the  production  of  the  moving  force, 
■whatever  that  has  been.  If  fo,  it  muft  be  conceived 
as  proportional  to  its  producing  caufe.  Now  this  force, 
thus  produced  or  exerted  in  the  moving  body,  is  only 
another  way  of  conceiving  that  determination  which  we 
call  velocity,  v/hen  it  is  conceived  as  a  natural  event. 
We  can  form  no  other  notion  of  it.  The  injita,  the 
determination  to.  move  at  a  certain  rate,  and  the  velo- 
city, are  one  and  the  fame  thing,  confidered  in  different 
relations. 

Therefore  the  vis  infda  eorpor'i  mo'venti,  the  determi- 
nation to  move  at  a  certain  rate,  and  the  velocity,  fhould 
have  one  and  the  fame  meafure,  or  any  one  of  them  may 
be  taken  for  the  meafure  of  the  other.  The  velocity 
being  an  object  of  perception,  is  therefore  a  proper 
meafure  of  the  inherent  force  ;  and'"  the  propriety  is 
more  evident  by  the  perfcft  agreement  of  this  ufe  of  the 
words  with  common  language.  For  we  conceive  and 
exprefs  the  aftion  of  gravity  as  uniform,  when  we  think 
and  fay  that  its  effects  are  proportional  to  the  times  of 
its  aAion.  No\y  all  agree,  that  the  velocity  produced 
by  gravity  is  proportional  to  the  time  of  its  aftion. 
And  thus  the  meafure  of  force,  in-  reference  to  its  pro- 
ducing caufe,  perfectly  agrees  with  its  meafure,  indepen- 
dent of  this  confideration. 

But  this  agreement  is  totally  lofl  in  the  Leibnltzian 
dodlrinc ;  for  the  body  which  has  fallen  four  times  as 
far,  and  has  fuflained  the  aftion  of  gravity  twice  as  long, 
is  faid  to  have  four  times  the  foi-ce. 

The  quaintnefs  and  continual  paradox  of  expreffion 
which  this  meafure  of  inherent  force  leads  us  into, 
would  have  quickly  exploded  it,  had  it  not  been  that 
its  chief  abettors  were  leagued  in  a  keen  and  acrimo- 
nious  warfare  with  the  Britifh  mathematicians  who  fup- 
ported  the  claim  of  Sir  Ifaac  Newton  to  the  invention 
of  fluxions.  They  rejoiced  to  find  in  the  elegant  wri- 
tings of  Huyghens  a  phyfical  principle  of  great  extent, 
fuch  as  this  is,  which  could  be  fet  in  companion  with 
forne  of  the  wonderful  difcovcries  in  Newton's  Princi- 
pia.  The  facl,  that  in  the  mutual  aftions  of  bodies  on 
each  other  the  products  of  the  mafTes  and  the  fquares 
of  the  velocities  remain  always  the  fame  (which  they 
Conj'ervatio call  the  confervath  'v'trium  vivarum J,  is  of  almoft  uni- 
vinum  VI.  verfal  extent ;  and  the  knowledge  of  it  enabled  them 
vaiuai.  g-yg  ready  and  elegant  folutions  of  the  moft  abftrufe 

and  intricate  problem,  by  w  hich  they  acquired  a  great 
and  deferved  celebrity.  Dr  Robert  Hooke,  whofe 
obfervation  hardly  any  thing  efcaped,  was  the  firff  (long 
•  Mkogya.  before  Huyghens)  who  remarked  *^  that  in  all  the.  cafes 
fhici,visie-  oi  the  gradual  production  and  extlnftion  of  motion, 
the  fenfible  phenomenon  is  proportional  to  the  fquare 
of  the  produced  or  extinguifhed  velocity. 

John  Bernoulli  brought  all  thefe  fafts  together,  and 
fyflematized  them  according  to  the  principle  advanced 
by  Huyghens  in  his  treatife  on  the  centre  of  ofcillation. 
He  and  Daniel  Bernoulli  gave  mofl  beautiful  fpecimens 
of  the  prodigious  ufe  of  this  principle  for  the  folution 
of  dilhcult  phyfical  problem.s  in  their  differtations  on 
the  mwtion  and  impulfe  of  fluids,  and  Qn  the  commu- 
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It  was  however  very  early  objefted  Op- 
to them  (we  think  by  Marquis  Poleni),  that  in  the  col-  v-n 

lifion  of  bodies  perfedly  hard  there  was  no  fuch  confer- 
vatio  virium  vwarum  ;  and  that,  in  this  cafe,  the  forces 
mufl  be  acknowledged  to  be  proportional  to  the  velo- 
cities.   The  objections  were  unanlwerable. — But  John 
Bernoulli  evaded  their  force,  by  affirming  that  there 
were  and  could  be  no  bodies  perfectly  hard.    This  was 
the  origin  of  another  celebrated  doftnne,  on  which 
JLeibnitz  greatly  plumed  himfelf,  the  Law  of  Con-  ^° 
TiNuiTY,  viz.  that  nothing  is  obferved  to  change  ab-j^jl'^'i^'^!^ 
ruptly,  or  per  Jaltum.    But  no  one  will  pretend  to  fay  ^ 
that  a  perfectly  hard  body  is  an  inconceivable  thing;  oil 
the  contrary,  all  will  allow  that  foftnefs  and  compref- 
fibility  are  adjunft  ideas,  and  not  in  the  leaft  neceffary 
to  the  conception  of  a  particle  of  matter,  nay  totally 
incompatible  with  our  notion  of  an  ultimate  atom. 

Sir  Ifaac  Newton  never  could  be  provoked  to  en- 
gage  in  this  difpute.  He  always  confidered  it  as  a 
wilful  abufe  of  words,  and  unworthy  of  his  attention. 
He  guarded  againfl  all  poffibility  of  cavil,  by  giving 
the  mofl  precife  and  perfpicuous  definitions  of  thofe 
meafures  of  forces,  and  all  other  quantities  which  he 
had  occafion  to  confider,  and  by  carefully  adhering  to 
them.  And  in  one  propofition  of  about  20  lines,  %iz;  Great  11 
the  39th  of  the  i ft  book  of  the  Principia,  he  explain- 'i  ri*) 
ed  every  phenomenon  adduced  in  fupport  of  the  Leib- 
nitzian  doCtrine,  fhowing  them  to  be  immediate  confe- 
quences  of  the  aClion  of  a  force  meafured  by  the  velo- 
city which  it  produces  or  extinguiflies.  Tliere  it  ap- 
pears that  the  heights  to  which  bodies  will  rife  in  op- 
pofition  to  the  uniform  aCtion  of  gravity  are  as  the 
fquares  of  the  initial  velocities  :  So  are  the  depths, 
to  which  they  will  penetrate  uniformly  refifling  matlTer : 
So  is  the  number  of  equal  fprings  which  they  will  bend 
to  the  fame  degree,  &c.  &c.  &c.  We  have  had  frc 
qucnt  occafion  to  mention  this  propofition  as  the  moft 
extenfively  ufeful  of  all  Newton's  difcoveries.  It  iss 
this  which  gives  the  immediate  apphcation  of  mecha^ 
nical  principles  to  the  explanation  of  natural  phenome- 
na. It  is  inceffantly  employed  in  every  problem  by  the  • 
very  perfons  who  hold  by  the  other  meafure  of  forces; . 
although  fuch  conduCt  is  virtually  giving  up  that  mea- 
fure. They  all  adopt,  in  every  inveftigation,  the  two 
theorems  ft=Vy  and  f  szzn)  v;  both  of  which  fuppofe 
an  accelerating  force  /  proportional  to  the  velocity  i> 
which  it  produces  by  its  uniform  aCtion  during  the 

time    and  the  theorem^^/ szziv"^  is  the  39th  I,  Princip, 

and  is  the  confervath  virium  vivarum. 

This  famous  difpute  (the  only  one  in  the  circle  of 
mathematical  fcieiice)  has  led  us  fornewhat  afide.  But 
we  have  little  more  to  remark  with  refpeCt  to  raeafu- 
rable  quantity.  We  cannot  fay  v/hat  varieties  of  quan- 
tity are  fufceptible  of  flriCt  meafure,  or  that  it  is  im- 
pofTible  to  give  accurate  meafures  of  every  thing  fufcep- 
tible of  augmentation  and  diminution.  We  affirm^ 
however,  with  confidence,  that  pain,  pleafure,  .joy,  &c. 
are  not  made  up  of  their  own  parts-,  which  can  be  con- 
templated feparately  :  but  they  may  chance  to  be  af-* 
fociated  by  nature  with  fomething  ttiat  is  meafurable  ; 
and  we  may  one  day  be  able  to  affign  their  degrees- 
with  as  much  precifion  as  we  now  afccrtain  the  degrees 
of  warmth  by  the  expanfion  of  the  fluid  in  the  ther- 
mometer.   I'here  is  oue-  fenfe  in  wliich  they  may  all 
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n;ieafures  If  his  poetry  failed  to  gain  him  friends  and  readers,  his  Quarry, 
piety  fliould  at  leaft  have  fecured  him  peace  and  good-  /""^ 
win.  He  too  often,  no  doubt,  miftook  the  enthu- 
fiafm  of  devotion  for  the  iufpiration  of  fancy  ;  to  mix 
the  waters  of  Jordan  and  Helicon  in  the  fame  cup, 
was  referved  for  the  hand  of  Milton  ;  and  for  him,  and 
him  only,  to  find  the  bays  of  Mount  Olivet  equally 
verdant  with  thofe  of  ParnafTus.  Yet,  as  the  effufions 
of  a  real  poetical  mind,  however  thwarted  by  unto- 
wardnefs  of  fubjeft,  will  be  feldom  rendered  totally 

ftriking 
ina- 

tions ;  together  with  a  compreflion  of  ftyle  that  me- 
rits the  obfervation  of  the  writers  of  verfe.  Gi'ofs  de- 
ficiencies of  judgment,  and  the  infelicity  of  his  fubj^fts, 
concurred  in  ruining  him.  Perhaps  no  circumftance 
whatever  can  give  a  more  complete  idea  of  Q^arles's 
degradation  than  a  late  edition  of  his  Emblems  ;  the 
following  pafTage  is  extradted  from  the  preface  :  '  Mr 
Francis  Quarks,  the  author  of  the  Emblems  that  go 
under  his  name,  was  a  man  of  the  moft  ■exemplary  piety, 
and  had  a  deep  infight  into  the  myfterles  of  our  holy 
religion.  But,  for  all  that,  the  book  itfelf  is  written 
in  fo  old  a  language,  that  many  parts  of  it  are  fearce 
intelligible  in  the  prefent  age .;  many  of  his  phrafes  are 
fo  affected,  that  no  perfon,  who  has  any  tafte  for  read- 
ing, can  perufe  them  with  tlie  leaft  degree  of  pleafure; 
many  of  his  expreffions  are  harfli,  and  fometimcs  whole 
lines  are  included  In  a  parenthefis,  by  which  the  mind 
of  the  reader  is  diverted  from  the  principal  objeft.  His 
Latin  mottos  under  each  cut  can  be  of  no  fervice  to  aa 
ordinary  reader,  becaufe  he  cannot  underiland  them. 
In  order,  tlierefore,  to  accommodate  the  pubhc  wUh  an 
edition  of  Q_uarles's  Emblems  properly  modernifed,  this 
work  was  undertaken.'  Such  an  exhibition  of  Quarles 
is  chaining  Columbus  to  an  oar,  or  making  John  Duke 
of  Marlborough  a  train-band  corporah" 

QUARRIES,  a  name  commonly  given  to  a  moft 
extraordinary  cavern  under  the  city  of  Paris,  the  exift- 
ence  of  which  is  known  to  few  even  of  the  inhabitants, 
and  many  of  thofe  who  have  heard  of  it  confider  the 
whole  as  an  idle  ftory.  Mr  Thomas  White,  however, 
•member  of  the  Royal  Medical  Society  of  Edinburgh, 
&c.  who  vifited  It  in  1784,  puts  the  matter  beyond  a 
doubt ;  having,  with  many  others,  obtained  leave  (which 
is  veiy  cautioufly  granted)  to  infpeft  it,  having  guides 
and  torches  with  them.  He  gives  the  following  account 
of  it  in  the  fecond  volume  of  the  Manchefter  Tranfac- 
tions.  "  At  the  entrance  by  the  Obfervato'ire  Royal,  the 
path  is  narrow  for«a  confiderable  way  ;  but  foon  vv'e  en- 
tered large  and  fpacious  ftreets,  all  marked  with  names, 
the  fame  as  in  the  city  ;  different  advertifements  and 
bills  were  found,  as  we  proceeded,  pafted  on  the  walls, 
fo  that  it  had  eveiy  appearance  of  a  large  town  fwal- 
lowed  up  In  the  earth. 

"  The  general  height  of  the  roof  is  about  9,  or  10 
feet ;  but  in  fome' parts  not  Icfs  than  30  and  even  40.  In 
many  places  there  is  a  liquor  cQnttnually  dropping  from 
it,  which  congeals  immediately,  and  forms  a  ipecies  of 
tranfparent  flone,  but  not  fo  fine  and  clear  as  rock  cry- 
ftal.  As  we  continued  our  peregrination,  we  thought 
ourfelves  in  no  fmall  danger  from  the  roof,  which  we 
found  but  indifferently  propped  in  fome  places  with 
wood  much  decayed.  Under  the  houfes,  and  many  of 
the  flreets,  however,  it  feemed  to  be  tolerably  fecured 
by  immenie  ftones  fet  in  mortar ;  in  other  parts,  where 
5  B  2  there 


U  A 

be  meafur^d,  viz.  numerically,  as  Newton 
denuty,  v's  molrix,  &c.  We  can  conceive  the  pain  of 
each  of  a  dozen  men  to  be  the  i%me.  Then  It  Is  evi- 
dent that  the  pain  of  eight  of  thefe  men  is  to  that  of 
the  remaining  four  as  two  to  one  ;  but  from  fuch  men- 
furation  we  do  not  forefee  any  benefit  hkely  to  arife. 

Quantity,  in  grammar,  an  aft'eftlon  of  a  fyllable, 
whereby  its  meafure,  or  the  time  wherein  it  is  pronoun- 
ced. Is  afcertalned ;  or  that  which  determines  the  fyl- 
lable to  be  long  or  fhort.  „  ., 
Quantity  is'  alfo  the  objeft  of  profody,  and  dlftln-    abortive,  we  find  m  Quarles  original  imageiy,  link 
guifes  verfe  from  profe;  and  the  economy  and  arrange-    fentiment,  fertility  of  expreffion,  and  happy  comb 
ment  of  quantities,  that  is,  the  diftributlon  of  long  and 
^hort  fyllables,  makes  what  we  call  the  number.  See 
Poetry,  Part  III.                             _  . 

The*  quantities  are  ufed  to  be  diftlnguifhed,  among 
grammarians,  by  the  charafters^,  fhort,  as  per ;  and— , 
long,  as  ros.  There  Is  alfo  a  common,  variable,  or  du- 
bious quantity  ;  that  is,  fyllables  that  are  one  time  ta- 
ken for  fhort  ones,  and  at  another  time  for  long  ones  j 
as  the  firft  fyllable  in  Jt/as,  paires,  &c. 

QUARANTINE,  Is  a  trial  which  fhlps  muft  un- 
dergo when  fufpeftcd  of  a  peflilential  Infeftion.  ^  It 
may  be  ordered  by  the  king,  with  advice  of  the  privy- 
council,  at  fuch  times,  and  under  fuch  regulations,  as 
he  judges  proper.  Ships  ordered  on  quarantine  muft 
repair  to  the  place  appointed,  and  muft  continue  there 
during  the  time  prefcribed  (generally  fix  weeks)  ;  and 
muft  have  no  intercourfe  with  the  fhore,  except  for 
neceffary  proviiions,  which  are  conveyed  with  every 
.poflible  precaution.  When  the  time  is_  expired,  and 
the  goods  opened  and  expofed  to  the  air  as  dlrefted, 
if  there  be  no  appearance  of  infeaion  they  are  admit- 
ted to  port. 

Ships  infefted  with  the  peftilence  muft  proceed  to 
St  Helen's  Pool  in  the  Scilly  iflands,  and  give  notice 
of  their  fituation  to  the  cuftomhoufe  officers,  and  wait 
till  the  king's  pleafure  be  known. 

Perfons  giving  falfe  information  to  avoid  perform- 
ing quarantine,  or  refufing  to  go  to  the  place  appointed, 
or  efcaping,  alfo  officers  appointed  to  fee  quarantine 
performed,  deferting  their  office,  negleftlng  their  duty, 
or  giving  a  falfe  certificate,  fuffer  death  as  felons. 

Goods  from  Turkey,  or  the  Levant,  may  not  be  land- 
ed without  llcenfe  from  the  king,  or  certificate  that 
they  have  been  landed  and  aired  at  fome  foreign  port. 
See  Plague. 

QUARLES  (Francis),  the  fon  of  James  Quarles 
clerk  to  the  board  of  green  cloth  and  purveyor  to 
queen  Elifabeth,  was  born  In  1592.  He  was  educated 
at  Cambridge;  became  a  member  of  Lincoln's  inn  ;  and 
was  for  fome  time  cup-bearer  to  the  Queen  of  Bohe- 
mia, and  chronologer  to  the  city  of  London.  It  was 
probably  on  the  ruin  of  her  affairs  that  he  went  to  Ire- 
Jand  as  fecretary  to  archbifhop  Ufher ;  but  the  troubles 
In  that  kingdom  forcing  him  to  return,  and  not  find- 
ing affairs  more  at  peace  in  England,  fome  difqulets 
Jie  met  with  were  thought  to  have  liallened  his  death, 
.which  happened  in  1644.  woiks  both  m  prole 

and  verfe  are  numerous,  and  were  formerly  in  great 
efteem,  particularly  his  Divine  Emblems:  but  the  ob- 
folete  quaintnefs  of  his  ftyle  has  caufed  them  toiall  into 
f  negleft,  excepting  among  particular  clafTe^  of  readers. 
"  The  memory  of  Quarles,  fays  a  late  author,  has  been 
'g^^'^n  branded  with  more  than  common  abufe,  and  he  feemsto 
have.been  .cenfv»red  merely  from  the  want  of  being  read. 
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^^arriet.  there  are  only  fields  or  gardens  above,  It  \vas  totally 
•  unfupported  for  a  confiderable  fpace,  the  roof  being 
perfeftly  level,  or  a  plane  piece  of  rock.  After  traver- 
iing  about  two  miles,  we  again  dcfcended  about  20 
fteps,  and  here  found  fome  workmen  in  a  very  cold  and 
damp  place,  propping  up  a  moil  dangerous  part,  which 
they  were  fearful  would  give  way  every  moment.  The 
path  here  is  not  more  than  three  feet  in  width,  and 
the  roof  fo  low,  that  we  were  obliged  to  (loop  confi- 
derably. 

*'  On  walking  fome  little  diftance  farther,  we  entered 
into  a  kind  of  faloon  cut  out  of  the  rock,  and  faid  to 
be  exadlily  under  the  ii  Jifc  dc  St  jacques.  This  was 
illuminated  with  great  tafte,  occaiioned  an  agreeable 
furprife,  and  made  us  all  ample  amends  for  the  danger  and 
difficulty  we  had  ji-ill  before  gone  through.  At  one  end 
was  a  reprefentation  in  miniature  of  fome  of  the  principal 
forts  in  the  Indies,  with  the  forti  cations,  draw-bridges, 
&c.  Cannons  were  planted  with  a  couple  of  foldiers 
to  each  ready  to  fire.  Centinels  were  placed  in  diffe- 
rent parts  of  the  garrifon,  particularly  before  the  go- 
vernor's houfe  ;  and  a  regiment  of  armed  men  was 
drawn  up  in  another  place  with  their  general  in  the 
front.  The  swhole  was  made  up  of  a  kind  of  clav 
which  the  place  affords,  was  ingenloufly  contrived,  and 
the  light  that  was  thrown  upon  it  gave  it  a  very  pretty 
effeft. 

"  On  the  other  fide  of  this  hall  was  a  long  table  fct 
out  with  cold  tongues,  bread,  and  butter,  and  fome 
of  the  beft  Burgundy  I  every  drank.  Now  every  thing 
was  hilarity  and  mirth  ;  our  fears  were  entirely  difpell- 
ed,  and  the  danger  we  dreaded  the  moment  before  was 
now  no  longer  thought  of.  In  fhort,  we  were  all  in 
good  fpirits  again,  and  proceeded  on  our  journey  about 
two  miles  farther,  when  our  guides  judged  it  prudent 
for  us  to  afcend,  as  we  were  then  got  to  the  fteps  which 
lead  up  to  the  town.  We  here  found  ourfelves  fafe  at  the 
V al  dd  Grace,  near  to  the  Enghfh  Benediftine  convent, 
,  without  the  leaft  accident  having  happened  to  any  one 
of  the  party.  We  imagined  we  bad  walked  about  two 
French  leaijues,  and  were  abfent  from  the  furface  of 
the  earth  betwixt  four  and  five  hours. 

*'  There  were  formerly  feveral  openings  into  the  quar- 
ries, but  the  two  I  have  mentioned,  viz,  the  Ohftrvatory 
and  the  V aide  Grace,  arc,  I  believe,  the  only  ones  left ; 
and  thefe  the  infpeftors  keep  conflantly  locked,  and 
rarely  open  them,  except  to  ftrangers  particularly  in- 
troduced,  and  to  workmen  who  are  always  employed 
in  fome  part  by  the  king.  The  police  thought  it  a  ne- 
ceflary  precaution  to  fecure  all  the^ntranccs  into  this 
cavern,  from  its  having  been  formerly  inhabited  by  a  fa- 
mous gang  of  robbers,  who  infefled  the  country  for 
many  miles  round  the  city  of  Paris. 

"  As  to  the  origin  of  this  quarry,  I  could  not,  on  the 
ftrifteft  inquiry,  learn ,  any  thing  fatisfaftory  ;  and  the 
^only  account  I  know  publiihed  is  the  following  contain- 
ed in  the  Tableaux  de  taris,  nouvelle  eaition,  torn  pre- 
m'ler,  chapitre  ^me,  page  12 me. 

"  For  the  firft  building  of  Paris  it  vvas  necefTary  to 
get  the  flone  in  the  environs  ;  and  the  confumption  of  it 
was  very  confiderable.  As  Paris  was  enlarged,  the 
fuburbs  were  infenfibly  built  on  the  ancient  quarries, 
fo  that  all  that  you  fee  without  is  effentially  wanting 
ill  the  earth  for  the  foundation  of  the  city  :  hence 
proceed  the  frightful  cavities  which  are  at  this  time 
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found  under  the  houfes  in  feveral  quarters.  They  ftand 
upon  abyffes.  It  would  not  |require  a  very  violent 
fliock  to  throw  back  the  ftones  to  the  place  from 
whence  they  have  been  raifed  with  fo  much  difficulty 
Eijiht  men  being  fwallowed  up  in  a  gulph  i  feet 
deep,  and  fome  other  lefs  known  accidents,  excited  at 
length  the  vigilance  of  the  police  and  the  government, 
and,  in  faft,  the  buildings  of  feveral  quarters  have  been 
privately  propped  up ;  and  by  this  means  a  fupport 
given  to  thefe  obfcure  fubterraneous  places  which  they 
before  wanted. 

"  All  the  fuburbs  of  St  James's,  Harp-ftreet,  and 
even  the  ftreet  of  Tournon,  ftand  upon  the  ancient 
quarries  ;  and  pillars  have  been  erefted  to  fupport  the 
weight  of  the  houfes.  What  a  fubjea  for  refledlions, 
in  confidering  this  great  city  formed  and  fupported  by 
means  abfolutely  contrary!  Thefe  towers,  thefe  fteeples, 
the  arched  roofs  of  thefe  temples,  are  fo  many  figns  to 
tell  the  eye  that  what  we  now  fee  in  the  air  i$  wanting 
under  our  feet." 

QUARRY,  a  place  underground,  out  of  which  are 
got  marble,  freeftone,  flate,  Hmeilone,  or  other  matters 
proper  for  building.    See  Strata. 

Some  limeftone  quarries  in  Fife  are  highly  worthy 
the  attention  of  the  curious,  on  account  of  an  amazing 
mixture  of  fea-bodies  found  in  them.  One  of  this  kind 
was  opened  about  the  year  1759,  at  a  farm  called  £fi- 
dtrtetl,  in  the  neighbourhood  of  Kirkaldv,  belono-ine  t©> 
General  St  Clair.  ^ 

The  flakes  of  the  flone,  which' are  of  unequal  thick- 
nefs,  mofl  of  them  from  eight  to  ten  inches,  lie  hori- 
zontally, dipping  towards  the  fea.  Each  of  thefe 
flakes,  when  broken,  prefents  to  our  view  an  amazing- 
coUedlion  of  petrified  lea  bodies,  as  the  bones  of  fifhes, 
llalks  of  fea-weed,  vaft  quantities  of  fhells,  fuch  as 
are  commonly  found  on  thofe  coafts,  befides  feveral 
others  of  very  uncommon  figures.  In  fome  places 
the  fiiells  are  fo  numerous,  that  Httle  elfe  is  to  be  feen 
but  prodigious  cluflers  or  concretions  of  ihcm.  In 
the  uppermofl  ftratum  the  fliells  are  fo  entire,  that  the 
outer  cruft  or  plate  may  be  fcraped  off  with  the  finger ; 
and  the  ftalks  of  the  fea-weed  have  a  darkilh  colour, 
not  that  gloffy  whitenefs  which  they  have  in  the  heart 
of  the  quarry.  The  fmallefl  rays  or  veins  of  the  fhclls 
are  deeply  indented  on  the  ftone,  like  the  impreffion 
of  a  feal  upon  wax.  In  fliort,  no  fpot  at  the  bottor* 
of  the  ocean  could  exhibit  a  greater  quantity  of  fca- 
bodies  than  are  to  be  found  in  this  foHd  rock  ;  for  we 
have  the  flceletons  of  feveral  fifhes,  the  antennce  or 
feelers  of  lobfters,  the  roots  and  ftalks  of  fea-wecds, 
with  the  very  capfuU  which  contain  the  feed.  The 
place  where  all  th^fe  curiofities  are  found  is  on  an 
eminence  about  an  Englifh  mile  from  the  fea  ;  and  as 
the  ground  is  pretty  fteep  the  whole  way,  it  may  be 
ZOT  feet  higher  at  leaft. 

There  are  two  or  three  things  to  be  remarked  here. 
I.  That  among  ail  the  bodies  we  have  mentioned, 
there  are  none  but  what  are  fpecifically  heavier  than 
water.  This  holds  fo  conflantly  true,  that  the  fea- 
weed,  which  floats  in  water  when  the  plant  is  entire, 
has  been  ftripped  of  the  broad  leaves,  which  make  it 
buoyant,  before  it  has  been  lodged  here.  2.  The  fhells 
have  been  all  empty ;  for  the  double  ones,  as  thofe  of 
the  flat  kind,  are  always  found  fingle,  or  with  one  fide 
only.    3.  The  rock  feems  to  have  been  gradually  de- 

ferted 
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ferted  by  the  fea,  and  for  a  long  time,  wafhed  with  the  members  of  the  firft  divifion  of  a  coat  that  Is  quarter.  Qiftrter. 
tides ;  for  the  upper  furface  is  all  eaten,  and  hollowed 


in  many  places  like  an  honey-comb,  jufl:  as  we  obferve 
in  flat  rocks  expofed  every  tide  to  the  accefs  and  receis 
of  the  waters.    See  the  article  Sea. 

Quarry,  or  ^nrrel,  among  glaziers,  a  pane  of 
glafs  cut  in  a  diamond  form. 

Quarries  are  of  two  kinds,  fquare  and  long  ;  each  of 
which  are  of  different  fizes,  exprelfed  by  the  number 
of  the  pieces  that  make  a  foot  of  glafs,  viz.  eighths, 
tenths,  eighteenths,  and  twentieths:  but  all  the  fizes 
are  cut  to  the  fame  angles,  the  acute  angle  in  the 
fquare  quarrels  being  77^  19  ,  and  67°  21'  in  the  long 
ones 


ed,  or  divided  mto  four  quarters. 

Franc ^! ART ER,  in  heraldry,  is  a  quarter  fingle  or 
alone  ;  which  is  to  poffefs  one  fourth  part  of  the  field. 
It  makes  one  of  the  honourable  ordinaries  of  a  coat. 

^ARTER  of  a  Ship,  that  part  of  the  {hip's  fide  which 
lies  towards  the  llem  j  or  which  is  comprehended  be- 
tween the  aftmoft  end  of  the  main  chains  and  the  fides 
of  the  Hern,  where  it  is  terminated  by  the  quarter- 
pieces. 

Although  the  lines  by  which  the  quarter  and  how 
of  a  (hip,  with  refpeft  to  her  length,  are  only  imagi- 
nary, yet  experience  appears  fufBciently  to  have  afcer- 
that  if  we  were  to  divide  the 


tained  their  limits :  fo 

Quarry,  among  hunters,  is  fometimes  ufed  for  a  fliip's  fides  into  five  equal  portions,  the  names  of  each 
part^f  the  entrails  of  the  beaft  taken,  given  by  way  of  fpace  would  be  readily  enough  exprelfed.  Thus  the 
reward  to  the  hounds.  fi'"ft>  ^o"^  the  ftern,  would  be  the  quarter  ;  the  fecond, 

in  falconry,  is  the  game  which  the  hawk 


Quarry 
is  in  purfuit  of,  or  has  killed 

QUARTAN,  a  meafure  containing  the  fourth  part 
of  iome  other  meafure. 

Quartan,  a  fpecies  of  intermitting  fever.  See  Me- 
piciNE,  n"  153,  158,  and  159. 

QUARTATION,  is  an  operation  by  which  the 
quantity  of  one  thing  is  made  equal  to  a  fourth  part 
«f  the  quantity  of  another  thing.  Thus  when  gold 
allayed  with  filver  is  to  be  parted,  we  are  obliged  to 
facilitate  the  aftion  of  the  aquafortis,  by  reducing  the 
quantity  of  the  former  of  thefe  metals  to  one  fourth 
part  of  the  whole  mafs ;  which  is  done  by  fufficiently 
increafing  the  quantity  of  the  filver,  if  it  be  necelfary. 
This  operation  is  called  quartuiion,  and  is  preparatory  to 
the  parting-;  and  even  many  authors  extend  tMs  name  to 
the  operation  of  parting.    See  the  article  Parting. 

QU  ARTER,  the  fourth  part  of  any  thing,  the 
fraftional  expreflion  for  which  is  ^. 

Quarter,  in  weights,  is  generally  ufed  for  the  fourth 
part  of  an  hundred  weight  avoirdupois,  or  28  lb. 

Ufed  as  the  name  of  a  dry  meafure,  quarfer  is  the 
fourth  part  of  a  ton  in  weight,  or  eight  bufhels. 

Quarter,  a  term  in  the  manege.  To  work  from 
quarter  to  quarter,  is  to  ride  a  horfe  three  times  in  upon 
the  firll  of  the  four  lines  of  a  fquare ;  then  changing 
your  hand,  to  ride  him  three  times  upon  the  fecond : 
and  fo  to  the  third  and  fourth  ;  always  changing  hands, 
and  obferving  the  fame  order. 

Quarters,  with  refped  to  the  parts  of  a  horfe,  is 
ufed  in  various  fenfes :  thus  the  fhoulders  and  fore-legs 
are  called  the  fore-quarters,  and  the  hips  and  hinder-legs 
the  hind- quarters.  The  quarters  of  a  horle's  foot  are 
tlie  fides  of  the  coffin,  comprehending  between  the  toe 
and  the  heel :  the  iniier  quarters  are  thofe  oppofite  to 
one  another,  facing  from  one  foot  to  the  other ;  and 
thefe  are  always  weaker  than  the  outhde  quarters,  which 
lie  on  the  external  fides  of  the  coffin.  Falfe  quarters, 
are  a  cleft  in  the  horn  of  a  horfe's  hoof,  extending  from 
the  coronet  to  the  fhoe.  A  horfe  is  faid  to  be  quarter- 
caJU  when  for  any  diforder  in  the  coffin  we  are  obliged 
to  cut  one  of  the  quarters  of  the  hoof. 

QUARTER,  in  aftronomy,  the  fourtli  part  of  the 
moon's  period:  thus,  from  the  new  moon  to  the  qua- 
drature is  the  firft  quarter ;  from  this  to  full  moon,  the 
fecond  quarter,  &c. 

Quarter,  in  heraldry,  is  applied  to  the  parts  or 


abaft  the  midlhips  ;  the  third,  the  midfhips;  the  fourth, 
before  the  midfhips;  and  the  fifth,  the  bow.  Whether 
thefe  divifions,  which  in  reahty  are  fomewhat  arbitrary, 
are  altogether  improper,  may  be  readily  difcovered  by 
referring  to  the  mutual  fituation  or  approach  of  two  ad- 
jacent veffels.  The  enemy  boarded  us  on  the  larboard, 
fide  !  Whereabouts  ?  Abaft  the  midfhips,  before  the 
midfliips,  &c. 

Plate  CCGCXXVII.  n'^  i.  reprefcnts  a  geometrical 
elevation  of  a  quarter  of  a  74  gun  {hip.  A  the  keel,  witii 
a  the  falfe  keel  beneath  it.  B  the  ftern-poll.  DD  the 
quarter-gallery,  with  its  balluftrades  and  windows.  EE 
the  quarter-pieces,  which  limit  and  form  the  outlines  of 
the  ftern.  F  the  taffarel,  or  upper  pieces  of  the  ftern. 
FG  the  profile  of  the  ftern,  with  its  galleries.  H  the 
gun-ports  of  the  lower-deck  ;  the  gun-ports  of  the 
upper  and  quarter-deck.  I  the  after-part  of  the  mizen- 
channel.  K  the  wing-tranfom.  KG  the  lower  counter. 
LB  the  ftation  of  the  deck-tranfom.  LQ^the  after- 
part  of  the  main-wale.  DR  the  after-part  of  the 
channel-wale,  parallel  to  the  main-wale.  SU  the  flieer- 
rail,  parallel  to  both  wales.  T  /  the  rudder.  A  t  F 
the  rake  of  the  ffern.  Y'li  the  drift -rails  TU  the 
after-part  of  the  load  ivaler-Une ;  kkl  the  curve  of  the 
feveral  decks  correfponding  to  thofe  reprefented  in  the 
head.    See  the  article  Head. 

As  the  marks,  by  which  vefiels  of  different  con- 
ftrutlions  are  diftinguifhed  from  each  other,  are  gene- 
rally more  conipicuous  on  the  ftern  or  quarter  than  any 
other  part,  we  have  reprefented  fome  of  the  quarters, 
which  affume  the  rnoft  different  fnapes,  and  form  the 
greateft  contralt  with  each  other.  N-'  2.  {hows  the 
item  and  quarter  of  a  Dutch  flight.  N""  ^.  the  ftern 
and  quarter  of  a  cat.  N°  4.  is  the  ftern  and  quarter 
of  a  lommr.n  galley.  N"  5.  exhibits  the  quarter  of  a 
firfl-rate  galley,  otherwife  called  a  galleajfe.  6.  the 

quarter  of  a  Dutch  dogger,  or  galliot.  N''  7.  repre- 
ients  the  ftern  and  quarter  ol  a  fioop  of  war. 

The  quarters  of  all  other  fliips  have  a  near  affinity  to 
thole  above  exhibited.  Thus  all  Ihlps  of  the  line,  and 
Eall-Tndiamen,  are  formed  with  a  quarter  little  differing 
from  the  principal  figure  in  this  plate.  Xebecs  have 
quarters  nearly  refembllng  thofe  of  galeaffes,  only  fonie- 
what  higher.  Hagboats  and  pinks  approach  the  figui-e 
of  cats,  the  former  being  a  little  broader  in  the  ftern, 
and  the  latter  a  little  narrower ;  and  the  fterns  and 
quarters  of  cats  feem  to  be  derived  from  thofe  of  fly- 
boat^. 


.0 
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fterns  of  Dutch  doggers  and  galliots  arc 
•""-v^  indeed  fmgular,  and  like  thofe  of  no  other  modern  vefTel: 
they  have  neverthelefs  a  great  refemblance  to  the  Hiips 
of  the  ancient  Grecians,  as  reprefented  in  medals  and 
other  monuments  of  antiquity. 

On  the  ^ARTSR,  may  be  defined  an  arch  -of  the 
Jiorizon,  contained  between  the  line  prolonged  from 
..the  fhip's  ftern  and  any  diftant  objeft,  as  land,  fliips, 
-&C.  Thus  if  the  fhip's  keel  lies  on  an  eaft  and  well 
line,  the  ftern  being  welhvard,  any  diftant  objefi  per- 
ceived on  the  north-weft  or  fouth-weft,  is  faid  to  be 
on  the  larboard  or  ftarboard  quarter. 

%7jRTER-Bi//,  a  roll,  or  lift,  containing  the  dif- 
ferent ftations,  to  which  all  the  officers  and  crew  of 
4:he  (hip  are  quartered  in  the  time  of  battle,  and  the 
names  of  all  the  perfons  appointed  to  thofe  ftations. 

See  ^ARTERS. 

^ARrER-MaJlei\  is  an  officer,  generally  a  lieute- 
nant, whofe  principal  buftnefs  is  to  look  after  the 
quarters  of  *  the  foldiers,  their  clothing,  bread,  am- 
munition, firing.  Sec.  Every  regiment  of  foot  and  ar- 
•tillery  has  a  quarter-mafter,  and  every  troop  of  horfe 
one,  who  are  only  warrant-officers,  except  in  the 
"Blues. 

^ARTER-MaJler-General,  is  a  confiderable  officer 
in  the  army  ;  and  fiiould  be  a  man  of  great  judgment 
and  experience,  and  well  ikilled  in  geography.  His 
duty  is  to  mark  the  marches  and  encam^pments  of  an 
army  :  he  (hquld  know  the  country  perfeftly  well, 
with  its  rivers,  plains,  marfhes,  woods,  mountains,  de» 
Jfiles,  paffages,  &c.  even  to  the  fmalleft  brook.  Prior 
-to  a  march,  he  receives  the  order  and  route  from  the 
commanding  general,  and  appoints  a  place  for  the 
-quarter-mafters  of  the  army  to  meet  him  nejit  morning, 
with  whgm  he  marches  to  the  next  camp  ;  where  being 
-come,  and  having  viewed  the  ground,  he  marks  out  to 
the  regimental  quarter-mafters  the  ground  allowed  each 
regiment  for  their  camp  :  he  choofes  the  head-quarters, 
and  appoints  the  villages  for  the  generals  of  the  army's 
•quarters :  he  appoints  a  proper  place  for  the  encamp- 
ment of  the  train  of  artillery  :  he  condufts  foraging 
parties,  as  Hkewife  the  troops  to  cover  them  againft 
affaults,  and  has  a  fhare  in  regulating  the  winter-quarters 
iind  cantonments. 

^ARTER  Netting,  a  fort  of  net-work,  extended  along 
the  rails  on  the  upper  part  of  a  ftiip's  quarter.  In  a 
ihip  of  war  thefe  are  always  double,  being  fupported 
by  iron  cranes,  placed  at  proper  diftances.  The  inter- 
val is  fometimes  filled  with  cork,  or  old  fails  ;  but 
chiefly  with  the  hammocks  of  the  failors,  fo  as  to  form  a 
parapet  /to  prevent  the  execution  of  the  enemy's  fmall 
arms  in  battle. 

^'ARTER-Se//iom,  a  geneml  court  held  quarterly  by 
the  juftices  of  pe-ace  of  each  county.  This  court  is 
appointed  by  ftat.  2  Hen.  V.  c.  4.  to  be  in  the  firft 
wt?ek  after  Michaelmas-day  ;  the  firft  week  after  tlie 
Epiphany  5  the  firft  week  after  the  clofe  of  Eafter  :  and 
in  the  week  after  the  tranflation  of  Saint  Thomas  a 
Bccke,t,  or  the  7th  of  July.  This,  court  is  held  before 
two  or  more  juftices  of  the  peace,  one  of  whom  muft 
be  of  the  quorum.  The  jurifdiftion'  of  this  court  by 
34  Ed.  III.  c.  I.  extends  to  the  tr^ang  and  determining 
of  all  felonies  and  trefpaffes  whatfoever,  though  they 
feldom,  if  ever,  try  any  greater  offence  than  fmall  fe- 
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lonies  within  the  benefit  of  clergy,  their  commlflion  Q^iart 
providing,  that  if  any  cafe  of  difficulty  arifes,  they 
lhall  not  proceed  to  judgment,  but  in  the  prefence  of  ' 
one  of  the  juftices  of  the  courts  of  king's  bench  or 
common  pleas,  or  one  of  the  judges  of  affize.  And 
therefore  murderers  and  other  capitali  felons  are  ufu- 
ally  remitted,  for  a  more  folemn  trial  to  the  affizes. 
They  cannot  alfo  try  any  new-created  offence,  without 
exprefs  power  given  them  by  the  ftatute  which  creates 
It.  But  there  are  many  ofFences,  and  particular  mat- 
ters, which  by  particular  ftatutes  belong  properly  to 
this  jui-ifdiciion,  and  ought  to  be  prjofecuted  in  this 
court ;  as,  the  fmaller  mifdemeanors  againft  the  public 
or  commonwealth,  not  amounting  to  felony,  and  cfpe- 
cially  offences  relating  to  the  game,  highways,  alehoufes, 
baftard  children,  the  fettlement  and  provifion  for  the 
poor,  vagrants,  fervants  wages,  apprentices,  and  popifh 
recufants.  Some  of  thefe  are  proceeded  upon  by  in- 
diftment,  and  others  in  a  fummary  way  by  motion  and 
order  thereupon  ;  which  order  may,  for  the  moft  pare, 
unlefs  guarded  againft  by  particular  ftatutes,  be  remo- 
ved into  the  court  of  king's  bench,  by  writ  of  certiorari 
facias,  and  be  there  either  quafhed  or  confirmed.  The 
records  or  rolls  of  the  feffions  are  committe"d  to  the  cuf- 
tody  of  a  fpecial  officer,  denominated  the  cujos  rotulo- 
rum.  In  moft  corporation  towns  there  are  quai  ter-fef- 
fions  kept  before  juftices  of  their  own,  within  their  re- 
fpeftive  limits,  which  have  exadly  the  fame  authority 
as  the  general  quarter-feffions  of  the  county,  except  in 
very  few  inftances  :  one  of  the  moft  confiderable  of 
which  is  the  matter  of  appeals  from  orders  of  removal 
of  the  poor,  which,  though  they  be  from  the  orders 
of  corporation  juftices,  muft  be  to  the  feffions  of  the 
county,  by  8  and  9  Will.  III.  c.  30.  In  both  corpo- 
rations and  counties  at  large,  there  is  fometimes  kept  a 
fpecial  or  petty  feffion,  by  a  few  juftices,  for  difpatch- 
ing  f'maller  bufmefs  in  the  neighbourhood  between 
the  times  of  the  general  feffions,  as  for  Hceniing  ale- 
houfes, paffing  the  accounts  of  parifh-officers,  and  the 
like.  . 

^ARTER-Stof,  a  long  ftafF  borne  by  forefters,  park- 
keepers,  &c.  as  a  badge  of  their  office,  and  pccafidn- 
ally  ufed  as  a  weapon. 

QUARTERS,  a  name  given  at  fea  to  the  feveral 
ftations  where  the  officers  and  crew  of  a  fhip  of  war 
are  pofted  in  aftion.    See  Naval  Tactics. 

The  number  of  men  appointed  to  manage  the  ar- 
tillery is  always  in  proportion  to  the  nature  of  the 
guns,  and  the  number  and  condition  of  the  fhip's 
crew.  They  are,  in  general,  as  follow,  when  the 
fliip  is  well  manned,  fo  as  to  fight  both  fides  at  once 
occahonally  : 

Pounde.  .       No.  of  men.       Pounder.       No.  of  men. 


To  a  42 

32 
■  24 
18 

'       1 2 


I? 

1 1 
9 
7 


To  a  9 
6 
4 
3 


This  number,  to  which  is  often  added  a  boy  to 
bring  powder  to  every  gun,  may  be  occafionally  redu- 
ced, and  the  guns  neverthelefs  well  managed.  The 
number  of  men  appointed  to  the  fmall  arms,  on  board 
his  Majefty's  ftiips  and  floops  of  war,  by  order  of  the 
admiralty,  arc, 

i  Rate 


Rate  of  the  flup, 
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No.  of  men  to  the  Onall  arms. 


ift 

150 

2d 

- 

I  20 

3d  of  8o  guns 

100 

—  c-f  70  guns 

8d 

4th  of  60  guns 

70 

4th  of  50  guns 

60 

5th 

50 

6th 

40 

Sloops  of  war 

3^ 

The  lieutenants  are  ufually  ftationed  to  command  the 
different  batteries,  and  direft  their  efforts  againft  the 
enemy.  The  m.after  fuperintends  the  movements  of 
the  fliip,  and  whatever  relates  to  the  fails.  The  boat- 
f\vain,  and  a  fafScient  number  of  men,  is  ftationed  to 
repair  the  damaged  rigging  ;  and  the  gunner  and  cai- 
penter,  wherever  neceffar)^,  according  to  their  refpeftive 
officesi 

The  marines  are  generally  quartered  on  the  poop 
and  forecaftle,  or  gang-way,  under  the  direction  of 
their  oificers  ;  although,  on  fome  occafions,  they  af- 
lift  at  the  great  guns,  particularly  in  dittant  cannon- 
ading. 

Quarters,  at  a  fiege,  the  encampment  upon  one 
of  the  moft  principal  paffages  round  a  place  befieged, 
to  prevent  reliel  and  convoys. 

Head  Sh'yiRTERs  of  an  yirmy,  the  place  where  the 
commander  in  chief  has  his  quarters.  The  quarters  of 
generals  of  horfe  are,  if  pofilble,  in  villages  behind  the 
right  and  left  wings,  and  the  generals  of  foot  are  of- 
ten in  the  fame  place  :  but  the  commander  in  chief 
fhould  be  PsCar  the  centre  of  the  army. 

^jRTERs  of  Refrejhment,  the  place  or  places  where 
troops  that  have  been  much  harafifed  are  put  to  recover 
themfelves  during  fome  |)art  of  the  campaign. 

Intrenched  ^'ArterSj  a  place  fortified  with  a  ditch 
and  parapet  to  fecure  a  body  of  troops. 

Winter  ^ARTERS,  fometimes  means  the  fpace  of 
time  included  between  leaving  the  camp  and  taking  the 
field  ;  but  more  properly  the  places  where  the  troops 
are  quartered  during  the  winter. 

The  firft  bufmefs,  after  the  army  is  in  v/inter- 
quarters,  is  to  form  the  chain  of  troops  to  cover  the 
qnarteis  well  :  which  is  done  either  behind  a  river,  un- 
der cover  of  a  range  of  ftrong  pofts,  or  under  the  pro- 
t-e£^ion  of  fortified  towns.  Huffars  are  verj'  ufeful  on 
this  fervice. 

It  fhould  be  obferved,  as  an  invariable  maxim^  in 
winter-quarters,  that  your  regiments  be  difpofed  in 
brigades,  to  be  always  under  the  eye  a  general  ofii- 
«:er  ;  and,  if  poffible,  let  the  regiments  be  fo  diftri- 
buted,  as  to  be  each  under  the  command  of  its  own' 
chief. 

QUARTERING,  in  heraldr^^  is  dividing  a  coat 
into  four  or  more  quarters,  or  quarterings,  by  part- 
ing, couping,  &c.  that  is,  by  perpendicular  and  hori- 
zontal lines,  &c. 

QUARTO-DECiMANS.  an  ancient  feft  in  the  Chrif- 
tian  church,  who  taught  that  Eafter  fhould  always  be 
celebrated  according  to  the  cuftom  of  the  Jews,  on  the 
fourteenth  day  of  the  moon  in  the  month  of  March, 
whenfoever  that  day  fell  out.  And  hence  they  derived 
their  name  quarto  denmanl,  q.  d.  Fourteenthers.  The 
Aiiatics  were  mightily  attaclied.  to  this  opiuion,  pre- 
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tending  that  it  was  built  on  the  authority  of  St  John, 
who  was  their  apof'tle  ;  and  pope  Victor  could  never 
bring  them  to  obedience  in  this  article,  though  he  was 
upon  the  point  of  excommunicating  them  :  but  it  is- 
more  probable  he  contented  himfelf  with  menaces.  Sec 
Easter. 

QUARTZ,  a  genus  of  filiceous  earths  very  com- 
mon in  Europe.  According  to  Kirwan,  the  quartz  are 
in  general  the  pureft  of  the  fihceous  kind,  though  mofl 
of  them  contain  a  flipht  mixture  of  other  earths  :  the 
moft  obvious  diftinftion  among  them  arifes  from  their 
opacity  or  tranfparency.  Cronftedt  gives  the  following 
charafherlftics  of  it :  i .  It  is  generally  cracked  through- 
out, even  in  the  rock  itfelf,  whereby,  as  well  as  by  its 
own  nature,  it  breaks  into  irregular  and  fharp  fragments. 
2.  It  cannot  be  eafily  made  red  hot,  without  cracking 
ftill  more.  3.  It  never  decays  in  the  air.  4.  Melted 
with  fixed  alkali  in  a  due  proportion^  it  gives  a  more 
folid  and  fixed  glafs  than  any  of  the  other  filiceous 
ftones.  5.  When  there  has  been  no  inteiruption  in 
its  natural  accretion,  it  always  cryflaUiz-es  into  hexa- 
gonal prifms  pointed  at  both  ends.  6.  It  is  met  with 
in  clefts,  fiffures,  and  fmall  veins  in  rocks  ;  it  feldom 
foiTns  large  veins,  and  ftill  more  rarely  whole  moun- 
tains,  without  a  mixture  of  heterogeneous  fubftances.  It 
is  foun-d, 

1.  Pure,  of  feveral  varieties,  as,  ( i.)  Solid,  or  having 
no  vifible  particles,  and  called  fat  quartz.  This  is  ei- 
ther tranfparent,  white,  blue,  or  violet-coloured.  The 
firft  kind  is  met  with  in  the  copper-manes  in  the  north- 
ern part  of  Norway  and  Siberia,  and  has  no  regular 
form,  but  is  as  clear  as  the  fineft  cryftallized  quartz,  or 
rock  cryftal.  (2.)  Grained  qurirtz,  of  3.  vAixtt  or  pale, 
green  colour,  found  in  various  places  in  Sweden.  ( 3. )  The 
fparry  quartz^  which  is  the  fcarceft  of  the  whole,  and 
ought  not  to  be  confounded  with  the  white  felt-fpar,. 
becaufe  it  is  of  a  fmoother  appearance,  and  breaks  in-- 
to  larger  and  more  irregular  planes.  It  is  found  of  a 
whitith  yellow,  from  the  gold  mines  in  Hungary  ;  or 
white,  from  the  ifland  of  Uto.  Brunnich  tells  us,  that 
the  Hungarian  gold  and  filver  mines  near  Hodentch, 
which  have  veins  frequently  fome  fathoms  v/ide,  affoyd 
a  kind  of  lamellated  and  porous  quartz.  It  is  met  with 
of  white,  yellow,  and  blue  colours,  and  it  is  fometimes 
finely  cryftallized  in  pyramldlcal  figures. 

2.  CryftaUized quartz,  or  rock  cryjlaL    See  CRVSTAt. 

3.  Impure  quartz.  Of  this  there  are  two  kinds, 
(i.)  Mixed  with  iron,  in  form  of  a  black  calx.  It  is 
black,  gloily,  and  contains  a  great  quantity  of  iron.  It 
is  found  in  Sv/eden.  (2.)  Mixed  with  copper,  and  of  a 
red  colour,  found  in  the  fame  country. 

Cronftedt  obferves,  that  quartz  in  general,  and  efpe- 
cially  its  cryftals,  are  very  commonly  fuppofed,  when 
yet  in  their  foft  and  difTolved  ftate,  to  have  included 
within  them  fome  vegetables,  for  inftanee  grafs  and 
mofs.  "  This  (fays  he)  I  cannot  abfolutely  d^ny  ; 
but  it  deferves  carefully  to  be  examined  if  that  which  is 
fhown  as  a  grafs  be  not  an  afbeftos,  or  a  ftriated  cockle ; 
and  the  mofs  only  branched  varieties  filled  with  earth, 
which,  by  their  being  ramofe,  bear  a  vegetable  appear- 
ance. It  is  very  common  ia  agates,-  and  makes  them 
of  lefs  value  than  they  otherwise  would  be.  This  is  - 
mt)ft  generally  the  cafe  with  thofe  ftones  which  are 
fhown  as  including  vegetables  i  and,  for  my  own  part,  I 
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been  fo  fortunate  as  to  meet 


fere  m  nefts.  In  the  Danifh  ifle 
with  triangular  quartz  pebbles. 


bave  never 
others." 

M.  Magellan  remarks,  that  quartz  is  one  of  the  prin- 
cipal kinds  of  Hone  which  contain  metals.  Some  of 
the  Hungariap  veins  confift  entirely  of  it,  and  the  gold 
is  fo  minutely  difperfed,  that  it  cannot  be  difcerned  by 
the  beft  microfcopes  before  it  is  feparated  by  pounding 
and  wafliing.  The  width  of  the  veins,  fome  of  which 
are  half  a  fathom,  and  fome  flill  more,  repay  the  trou- 
ble and  expences,  which  the  fmall  quantity  of  gold 
would  not  otherwifa  counterbalance.  Nature  has  not 
anywhere  pi-oduced  mountains  of  pure  quartz  ;  for 
though  fome  rocks  in  Sweden  are  ranked  among  the 
quartzes,  they  are  undoubtedly  mixed  with  heteroge- 
neous matters.  Near  Lauterberg  upon  the  Hartz  are 
veins  of  this  ftone  from  one  to  three  fathoms  wide,  con- 
fiftinsr  of  a  loofe  fand,  in  which  they  find  the  copper 

of  Anhalt  we  meet 
There  are  likewife 
cryftals  of  quartz  having  water  inclofed  in  them  ;  fome 
fine  pieces  of  this  kind  are  to  be  met  with  iu  the  Im- 
perial cabinet  at  Vienna,  &c. 

Rock  cryftals  are  generally  found  upon  or  among 
quartz,  and  are  to  be  met  w^ith  in  all  parts  of  the  world. 
The  greatell  number  are  furnifhed  to  the  European 
countries  from  Mount  Saint  Gcfthard  in  Switzerland. — 
Here  large  pieces,  weighing  from  5  to  800  pounds, 
were  found  at  Grimfelberg  ;  one  of  i2CO  pounds  was 
found  fome  years  ago  at  Fiftach  in  the  Wallais  ;  and  a 
piece  fix  feet  long,  four  broad,  and  equally  thick,  was 
found  in  the  ifland  of  Madagafcar,  a  place  where  thefe 
r.atural  produftions  are  of  the  moft  extraordinary  fize 
and  perfeiiion; 

When  great  quantities  of  quartz  are  continually  agi- 
tated by  the  fea  or  river  water,  they  are  fometimes  re- 
duced to  fuch  very  minute  parts  as  to  be  eafily  carried 
away,  fufpended  in  the  water  ;  and  there  are  fands  of  fo 
minute  a  fize  as  to  meafure  lefs  than  the  two  or  three 
hundredth  part  of  an  inch.  Thefe  are  called  quick- 
funds.  Immenfe  trails  of  land  confift  only  of  loofe 
fands,  particularly  along  the  fea-ftiore  in  many  parts  of 
Europe.  Some  fuppofe  that  fea-water  has  the  power 
of  producing  this  fand  out  of  its  own  fubftance  ;  and 
their  furfaces,  in  general,  are  fo  polifhed,  as  to  fliow 
that  they  could  not  be  reduced  in  fize  by  rubbing  againft 
each  other ;  but  we  know  not  as  yet  that  fuch  a  pro- 
<.lu6lion  has  ever  been  demonftrated.  When  fand  is 
about  as  big  as  peas,  it  is  called  gravel;  aad  when  it 
is  free  from  faline  and  heterogeneous  particles,  it  is  em- 
ployed in  making  mortar,  and  other  economical  pur- 
pofes.  That  which  is  very  pure  ferves  for  making  flint- 
jrlafs,  with  red  calces  of  lead,  and  the  proper  alkahne 
fiux  ;  but  when  mixed  with  ferruginous  black  fand,  the 
glafs  alfumes  a  greenifti  black  colour.  "  This  (fays  M. 
Magellan)  I  have  feen  among  the  various  fpecimens  of 
glafs  made  by  Mr  E.  Pelaval,  F.  R.  S.  who  produced 
a  very  fine  tranfparent  and  colourlefs  glafs  out  of  the 
fame  fand  with  which  he  had  made  fome  of  that  black 
glafs,  and  this  only  by  feparating  from  it  all  the  ferru- 
ginous mixture." 

QUASHING,  in  law,  the  overthrowing  and  an- 
nulling a  thing. 

QUASI-CONTRACT,  in  the  civil  law,  an  aft  with- 
out the  ftrift  form  of  a  contraft,  but  yet  having  the 
force  thereof.  In  a  contrail  there  muft  be  the  mutual 
confent  of  both  parties,  but  i»  a  quafi-contra9  one  party 
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with  any  may  be  bound  or  obligated  to  the  other,  without  having 
given  his  confent  to  the  ad  whereby  he  is  obliged.  For 
example  :  I  have  done  your  bufinefs,  in  your  abfence, 
without  your  procuration,  and  it  has  fucceeded  to  your 
advantage.  I  have  then  an  aftlon  againft  you  for  the  re- 
covery of  what  I  have  difburfed,  and  you  an  aftlon 
againft  me  to  make  me  give  an  account  of  raj  admini- 
ftratlon,  which  amounts  to  a  qusfi-contraCi. 

^ASi-Crimef  or  ^aji-deiia.  In  the  civil  law,  the 
aftlon  of  a  perfon  who  does  damage,  or  evil,  involun- 
tarily. The  reparation  of  quafi-crimes  confifts  in  ma- 
king good  the  damages,  with  intereft. 

QUASS,  a  fermented  liquor  drunk  in  RufGa.  See 
Peasant. 

QUASSIA,  in  botany  :  A  genus  of  the  monogynla 
order,  belonging  to  the  decandria  clafs  of  plants  ;  and 
in  the  natural  method  ranking  under  the  14th  order, 
Gruinales.  The  calyx  is  pentaphyllous  ;  there  are  five 
petals  ;  the  ncftarium  is  pentaphyilous  ;  there  are  from 
two  to  five  feed-cafes  ftanding  afunder,  and  monofper- 
mous.  There  are  three  fpeci-es,  the  amara,  fmaruba, 
and  excelja  or  polygama. 


to  the  height  of  feveral 

g  branches.    The  wood  Medkal 
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The  quafiia  amara  grows 
feet,  and  fends  off  many  ftron^ 

is  of  a  white  colour  and  light ;  the  bark  is  thin  and  ^'"^ 
grey  :  the  leaves  are  placed  alternately  on  the  branches,^' 
and  confift  of  two  pair  of  oppofite  pinnae,  with  an  odd 
one  at  the  end  :  all  the  leafets  are  of  an  elliptical  ftiape, 
entire,  veined,  fmooth,  pointed,  feflile,  on  the  upper 
pagina  of  a  deep  green  colour,  on  the  under  paler  :  the 
common  footftalk  is  articulated,  and  winged,  or  edged, 
on  each  fide  with  a  leafy  membrane,  which  gradually 
expands  towards  the  bafe  of  the  pinnse  :  the  flowers  are 
all  hermaphrodite,  of  a  bright  red  colour,  and  terminate 
the  branches  in  long  fplkes :  the  brafteas  or  floral  leaves 
are  lance-fliaped  or  linear,  cok)ured,  and  placed  alternate- 
ly upon  the  peduncles  :  the  calyx  is  fmall,  perfiftent, 
and  five-toothed :  the  corolla  confifts  of  five  lance- 
fhaped  equal  petals,  at  the  bafe  of  which  is  placed 
the  nedlary,  or  five  roundllh,  coloured,  fcales :  the  fila- 
ments are  ten,  flender,  fomewhat  longer  than  the  co- 
rolla, and  crowned  with  fimple  antheras,  placed  tranf- 
verfely  :  the  receptacle  is  fleftiy  and  orbicular  ;  the  ger- 
men  is  ovate,  divided  Into  five  parts,  and  fupports  a 
flender  ftyle,  longer  than  the  filaments,  and  terminated 
by  a  tapering  ftigma :  the  capfules  are  five,  two-celled, 
and  contain  globular  feeds.  It  Is  a  native  of  South  Ame- 
rica, particularly  of  Surinam,  and  alfo  of  fome  of  the 
Weft  Indian  Iflands.  The  root,  bark,  and  wood,  of 
this  tree  have  all  places  in  the  materia  medlca.  The 
wood  is  moft  generally  ufed,  and  is  faid  to  be  a  tonic, 
ftomachic,  antifeptic,  and  febrifuge. 

The  quaflia  fimaiuba  is  common  in  all  the  woodlands  DrtVri^b 
in  Jamaica.    It  grows  to  a  great  height  and  confi-  r'a^er,Ed 
derable  thicknefs.  The  tranks  of  the  old  trees  are  black  '^^^^/} 
and  a  little  furrowed.    Thofe  of  the  young  trees  are 
fmooth  and  gray,  with  here  and  there  a  broad  yellow 
fpot.    The  infide  bark  of  the  trunk  and  branches  is 
white,  fibrous,  and  tough.  It  taftes  flightly  bitter.  On 
cutting  or  ftripping  off  this  bark,  no  milky  juice  iflues, 
as  has  been  mentioned  by  various  authors.    The  wood 
is  hard,  and  ufeful  for  buildings.    It  fpllts  freely,  and 
makes  excellent  ftaves  for  fugar  hogflieads.    It  has  no 
fenfible  bitter  tafte.    The  branches  are  alternate  and 
fpreading.     The  leaves  are  numerous  and  alternate. 
On  the  upper  fide,  they  are  fmooth,  fliining,  and  of  a 
6  deep 
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Accp  ^rccrt  coloVir :  on  the  under  fide  they  are  white,   as  floorlncr. 

"  The  flowers  appear  about  the  beginning  of  April. 
They  are  of  a  yellow  colour,  and  placed  on  fpikes  beau- 
tifully branched. 

The  fruit  is  of  that  kind  called  a  Jrupa,  and  is  ripe 
towards  the  end  of  May.  It  is  of  an  oval  fliape,  is 
black,  fmooth,  and  {hining.  The  pulp  is  flefiiy  and 
foft ;  t|;ie  tafte  a  naufeous  fweet.  The  nut  is  flattened, 
tmd  on  one  fide  winged.  The  kernel  is  fmall,  flat,  and 
taftes  fweet.  The  natural  number  of  thefe  drupas  is 
invc  on  each  common  receptacle  ;  but,  for  the  moll  part, 
there  are  only  two  or  three  ;  the  reft;  abort  by  various 
accidents.  The  roots  are  thick,  and  run  fuperficially 
under  the  furface  of  the  ground  to  a  (?onfiderable  di- 
llance.  The  bark  i's  rough,  fcaly,  and  warted.  The 
infide  when  frefli  is  a  full  yellow,  but  when  dry  paler. 

.  It  has  but  little  fmell.  The  tafle  is  bitter,  but  not 
very  difagreeable.  This  is  the  true  cortex  flmarubae  of 
the  fliops.  This  tree  is  known  in  Jamaica  by  the  names 
of  mountain  dam/on,  hitter  damfon^  and  Jl'ive-toood.  The 
(hops  are  fupplied  with  this  bark  from  Guiana  ;  but  now 

,  we  may  have  it  from  our  own  iflands  at  a  moderate  ex- 
pence.  On  examining  the  fruAification,  Dr  Wright 
found  this  tree  to  be  a  fpecies  of  quaflia.  Under  that 
name  he  fent  it  to  Europe,  and  Linna:us  adopted  it  into 
his  fyftem.  There  are  male  flowers  on  one  tree  and 
female  flowers  on  another  j  and  this  is  invariably  the  cafe 
in  Jamaica. 

Mofl:  authors  who  have  written  on  the  fimaruba 
agree,  that  in  fluxes  it  reftores  the  lofl:  tone  of  the  in- 
tefliines,  allays  their  fpafmodic  motions,  promotes  the 
fecretions  by  urine  and  perfpiration,  removes  that  low- 
nefs  of  fplrits  attending  dyfenteries,  and  difpofes  the 
patient  to  fleep  ;  the  gripes  and  tenefmus  are  taken  oft', 
and  the  fl:ools  are  changed  to  their  natural  colour  and 
confifl;ence.  In  a  moderate  dofe,  it  occafions  no  difturb- 
ance  or  uneaflncfs  ;  but  in  a  large  doze  it  produces  flck- 
neTs  at  Itomach  and  vomiting.  Negroes  arelefs  affefted 
by  it  than  white  people.  Dr  Cullen,  however,  fays> 
"  We  can  perceive  nothing  in  this  bark  but  that  of  a 
fimple  bitter ;  the  virtues  afcribed  to  it  in  dyfentery 
75.  have  not  been  confirmed  by  my  experience>  or  that  of 
the  praftitioners  in  this  countfy ;  and  leaving  what 
others  are  faid  to  have  experienced  to  be  further  ex- 
amined and  confulered  by  praftitionqi's,  I  can  only  at 
prefent  fay,  that  my  account  of  the  effedl  of  bitters  will 
perhaps  explain  the  virtues  afcribed  to  fimaruba.  In 
dyfentery  I  have  found  an  infuflon  of  chaipomile  flowers 
a  more  ufeful  remedy."  The  quaflia  excelfa  or  poly- 
gama  was  named  by  Sir  Jofeph  Banks,  Dr  Solander,  and 
Dr  Wright, /•r/Vrc/fi/a  amaruy  {(tt  Pricrania  ^mara.J 
It  is  ranked,  howcvervty  Mr  John  Lindfay,  in  a  paper 
;in  the  third  volume  of  the  Edinburgh  Tranfaftions, 
■nnder  guq^a,  who  gives  the  following  defcription  of 
'it.  It  is  very  common  in  the  Woodlands  of  Jamaica, 
is  beautiful,  tall,  and  flately,  fome  of  them  being  100 
feet  long,  and  ten  feet  in  circumference  eight  feet 
above  the  ground.  The  trdnk  is  ftraight,  fmooth,  and 
tapering,  fending  off  its  branches  towards  the  top. 
The  outfide  bark  is  pretty  fmooth,  of  a  light  gray  or 
afn  colour,  from  various  lichens.  The  bark  of  the 
roots  is  of  a  yellow  cafl,  fome  what  like  the  cortex  fima- 
Yuba.  The  inner  bark  is  tough,  and  compofed  of  fine 
flaxy  fibres.  The- wood  is  of  a  yellow  colour,  tough, 
but  not  very  hard.  It  takes  a  good  polifli,  and  is  u fed 
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The  leaves  are  fub-alternate ;  the  fmsll 
leaves  are  in  pairs,  fiom  five  to  eight,  itanding  oppofite 
to  each  other  on  fliort  footftalks,  and  ending  with  an 
odd  one.  They  are  of  an  oblong  oval  fliape,  and 
pointed  ;  the  ribs  reddifli,  and  the  young  leaves  are  co- 
vered with  a  fine  brownlfll  down.  The  flowerii  come 
out  in  bunches  or  cluilcrs  from  the  lower  part  of  the  lafl; 
flioot  before  the-leaves,  and  ftand  on  round  footftalks. 
The  flowers  are  fmall,  of  a  yellowifli  green  colour, 
with  a  very  fmall  calyx.  The  male  or  barren  tree  has 
flowers  nearly  fimilar  to  the  hermaphrodite,  but  in  it 
there  are  only  the  rudiments  of  a  ftyle. 

The  fruit  is  a  fmooth  black  drupa,  round-fliaped, 
and  of  the  fize  of  a  pea.  There  is  but  little  pulp,  and 
the  nut  covers  a  round  kernel.  Thefe  drupse  are  gene- 
rally three,  fometimes  tw^o,  and  often  only  one,  at- 
tached fidewife  to  a  roundifh  flefhy  receptacle.  It 
flowers  ill  October  and  November,  and  its  fruit  is  ripe 
in  December  and  January.  Except  the  pulp  of  thd 
fruit,  every  other  part  of  this  tree  has  an  intenfely  bit- 
ter tafte.  In  tafte  and  virtues  it  is  nearly  equal  to  the 
quaflia  of  Surinam,  and  I  am  credibly  informed  is  fold 
in  London  for  the  quaflia  araara  ;  and  it  may  be  fafely 
ufed  in  aU  cafes  where  that  drug  has  been  thought  pro- 
per, whether  as  an  antifeptic,  or  in  eafes  of  weaknefs 
in  the  ftomach  and  bowels.  It  may  either  be  given 
alone,  or  joined  with  the  Jefuit's  bark.  The  happiefl: 
effefts  refult  fiom  the  ufe  of  this  medicine  in  obftinatc 
remitting  fevers  from  marfii  miafmata,  in  agues  which 
had  refiiled  the  ufe  of  Jefuit's  bark,  and  in  dyferiterieS 
of  long  ftandiag.  It  is  in  daily  praftice  in  dropfiea 
from  debility,  either  in  fimple  initifions  or  tindlure 
by  ttfelf,  or  joined  with  aromatics  and  chalybeates. 
Dr  Drummond,  an  emin^t  phyfician  in  Jamaica,  pre- 
fcribes  it  with  great  fuccefs  in  the  above  cafes,  as  well 
as  in  amenorrha;a,  chlorofis,  dyfpepfia,  and  in  that 
fpecies  of  pica  called  dirteutirtg,  fo  fatal  to  a  number  of 
negroes. 

"  The  bark  of  the  quafllia  polygama,  but  efpeciallv 
the  wood,  is  intenfely  bitter.  They  may  both  be  ufed 
in  various  forms.  In  certain  cafes  of  droply,  aromatica 
and  preparations  arc  joined  to  it,  alfo  in  amenonhsea 
and  chlorofis  ;  and  in  worm  fevers,  the  cabbage-bark,  or 
other  vegetable  anthelmintics." 

QUATUORVIR,  in  antiquity,  formerly  written 
III  I.  ViR,  a  Roman  magiflrate,  who  had  three  col- 
leagues joined  with  him  in  the  fame  adminiftration,  and> 
had  the  care  of  conducing  and  fettling  the  colonies 
fent  into  the  provinces.  There  were  alfo  .quatuoi-vii-i 
appointed  to  infpeft  and  take  care  of  repairs,  &c. 

QUAVER,  in  mufic,  a  meafure  of  time  equal  to  half 
a  crotchet,  or  an  eighth  part  of  a  femibreve, 
QUAY.    Sec  Key. 

QUEBEC,  a  handfome  and  large  town  of  Ame- 
rica, and  capital  of  Canada.  The  firfl:  place  taken  no- 
tice of  upon  landing  here  is  a  fquare  of  an  irregular 
figure,  with  well-built  houfes  on  each  fide  on  the  back 
of  which  is  a  rock  J  on  the  left  it  is  bounded  by  a  fmall 
church  J  and  on  the  right  are  two  rows  of  houfea,  pa- 
rallel to  each  other.  There  is  another  between  the 
church  and  the  harbour ;  as  alfo  another  long  row  on 
the  fide  of  the  bay.  This  may  be  looked  upon  as  a 
kind  of  fuburb  ;  and  between  this  and  the  great  ftreet 
is  a  very  fteep  afcent,  in  which  they  have  made  fteps 
for  the  foot-paflengers  to  go  up.  This  may  be  called 
.  5  C  the 
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(iiiebec  the  Upper  Town,  wherein  is  the  bifliop*s  palace ;  and  bnt  with  the  addition  of  dowager.  See  RorJi'Fa-  Qy 
■  II  between  two  large  fquares  is  a  fort  where  the  gover-  t/ii/y.  || 
Queen,  nor  lodges.  The  Recolets  have  handfome  houfes  over-  ^rsEN  Char  loiters  Sound,  is  fituated  at  the  northern  Qvtti 
""^yr^  againll  it,  and  on  the  right  is  the  cathedral  church  :  extremity  of  the  fouthern  ifland  of  New  Zealand,  near 
ovcr-againft.  this  is  the  J.efults  college,  and  between  Cook's  Strait,  lying  iri  41.  6.  of  fouth  latitude,  and 
them  are  well-built  houies  ;  from  the  fort  runs  two  174.  1 9.  of  eaft.  longitude.  The  climate  of  this  found- 
ftreets,  which  are  crolfed  by  a  third,  and  between  thefe  is  much  more  mild  than  at  Duflcy  Bay  ;  and  though 
is  a  church  and  a  convent.  In  the  fecond  fquare  are  there  is  not  fuch  plenty  of  wild  fowl  and  iHh,  the  de- 
two  defcents  to  the  river  of  St  Charles.  The  Hotel  feft  is  fufficiently  compenfated  by  abundance  of  excel- 
Dieu  is  in  the  midway;  and  from  thence  are  fmall  lent  vegetables.  The  hills  about  the  found  confifl 
houfes,  which  reach  to  the  houfe  of  the  intendant.  On  moftly  df  an  argillaceous  ftone  of  a  greenifh  grey,  or 
the  other  fide  of  tlie  Jefuits  college,  where  the  church  bluifb  or  yellowifh  brown  colour.  A  green  talkous 
Hands,  is  a  pretty  long  ftreet  in  which  is  a  nunner)^  or  nephritic  (by  the  jewellers  called  jadde)  is  likewife 
Almoll  all  the  houfes  are  built  of  (lone,  and  there  are  very  common,  together  with  horn-ftone,  fhlngle,  feveral 
about  7000  inhabitants  ;  the  fort  is  a  handfome  buUd-  forts  of  flinty  Hones  and  pebbles,  fome  loofe  pieces  of 
ing,  but  not  quite  finifhed,  Quebec  is  not  regularly  bafaltes,  ttrata  of  a  compaft  mica  or  glimmer,  with  par- 
fortified  :  but  it  cannot  be  eafily  taken  ;  for  the  harbour  tides  of  quartz.  Hence,  Mr  Forrefter  thinks,  there 
is  flanked  with  two  baftions,  which  at  high  tides  are  is  reafon  to  believe  that  this  part  of  Nev/  Zealand  con- 
almoft;  level  with  the  water.  A  little  above  one  of  the  tains  hon-ore,  and  perhaps  •  feveral  other  metallic  fub- 
baflions  is  a  demi-bafl:ion,  partly  taken  out  of  the  rock;  ftances.  The, country  is  not  fo  fteep  as  at  Duflcy  Bay, 
and  above  it,  on  the  fide  of  the  galleiy  of  the  fort,  is  and  the  hills  near  the  fea  are  generally  inferior  in 
a  battery  of  .25  pieces  of  cannon  :  flill  above  this  is  a  height,  but  covered  with  forefl:s  equally  intricate  anck.. 
fquare  fort  called  the  citadel ;  and  the  waj^s  from  one  impenetrable.  Captain  Cook  fowed  the  feeds  of  many 
fortification  to  another  aie  difScult  to  pafs.  To  the  vegetables  in  this  place,  that  have  ufeful  and  nutritive 
left  of  the  harbour,  on  the  fide  of  the  road,  there  are  roots.  He  fowed  alfo  corn  of  feveral  forts,  beans,  kid- 
large  batteries  of  cannon,  and  fome  mortars  ;  befides  ney-beans,  and  peafe.  The  dogs  here  are  of  the  long- 
thefe,  there  are  feveral  other  fortifications  not  veiy  eafy  haired  fort,  with  pricked  ears,  and  refemble  the  commoa 
to  be  defcribed.  In  t  7 1 1  the  Britifh  fitted  out  a  fleet  fliepherd's  cur,  but  they  are  very  ftupid  animals.  They 
with  a  defign.  to  conquer  Canada,  which,  failed  on  acr .  are  fed  .with  .fiihj  and  even  dog^  flelh,  and  perhaps  hu- 
count  of  the  rafhnefs  of  the  admiral ;  who,  contrary  to  man  flefh,  which  the  natives  alfo  eat.  Captains  Cook  . 
the  advice  of  his  pilot,  went  too  near  the  Seven  ifles,  and  Furneaux  left  on  thefe  iflands  a  boar  and  two  fows, 
and  fo  loft  his  largeft  (hips,  and  3000  of  his  bell  fol-  with  a  pair  of  goats,  mnle  and  female,  with  fome  geefe,  , 
diers.  It  is  about  300  miles  north-weft  of  Boftbn  in  in  order  to.  benefit  the  natives  and  future  generations  ~ 
New-England.  On  Oftober  18.  1759,  it  was  taken  of  navigators. ,  They  left  likewife  among  them  a  num- 
by  the  Britifh  under  the  command  of  General  Wolfe,  ber  of  brafs  medals  guilt,  on  one  fide  of  which  was 
who  loft  his  life  in  the  battle,  after  he  had  the  fatis-  the  head  of  his  prefent  majefty,  with  the  infcription 
faftion  to  know  that  our  troops  were  vidlorious.  Ad-  George  III.  King  of  Great  Britain,  France,  and  Ire- 
miral  Saunders  commanded  a  fquadron  of  men  of  war,  land,  &c.  On  the  reverfc,  a  reprefentation  of  two  men 
and  did  immenfe  fervice  in  reducing  this  place  ;  there  of  war,  with  the  names  Refolution  and  Adventure  over 
being  not  a  man  in  the  pavy  but  what  was  adlive  on  them  ;  and  the  exergue,  failed  from  England  March,  . 
this  cccafion,  not  excepting  the  failors  belonging  to  mdcclxxm. 

the  tranfport  veffels.    After  this  valuable  acquifition,       ^EEN-Gold,  is  a  royal  duty  or  revenue  belonging 

all  Canada  came  under  the  jurifdiftion  of  the  crown  of  to  every  queen  of  England  during  her  marriage  to  the 

Great  Britain.    W.  I^ong.  69.  48.  N.  Lat.  46.  55.  king,  payable  by  perfons  in  this  kingdom  and  Ireland, 

QU  ED  A,  a  kingdom  of  Afia,  in  the  peninfula  be-  on  divers  granti  of  the  king  by  way  of  fine  or  oblation, 

yond  the  Ganges,  and  near  the  ftrait  of  Malacca.  The  &c.  being  one  full  tenth  part  above  the  entire  fines,  on  < 

king  is  tributary  to  Siara.    The  principal  town  is  of  pardons,  contrails,  or  agreements,  which  becomes  a  real 

the  fame  name,  and  faid  to  contain  ab.out  8000  inhabi-  debt  t©  the  queen,  by  the  name  of  aurum  regina,  upon 

tants  ;  and  is  fubje6l  to  the  Dutch.    It  has  a  harbour,  the  party's  bare  agreement  with  the  king  for  his  fine,  , 

and  is  3c o  miles  north  of  Malacca.    E.  Long.  100.  5.  and  recording  the  fame. 

N.  Lat.  7.  5.  ^KEN^s-County,  a  divifion  of  the  province  of  Lein« 

QUEDLINGBURG,  a  town  of  Germany,  in  the  fter  in  Ireland.;  fo  called  from  the  popilh  Queen  Mary, 

circle  of  Upper  Saxony,  and  on  the  confines  of  the  in  whofe  leign  it  was  firft  made  a  county  by  the- earl 

4uchy  of  Brunfwick.    Here  is  a  famous  abbey,  whofe  of  Suflex,  then  lord-deputy..   It  is.  bounded  on  the 

abbefs  is  a  princefs  of  the  empire,  and  who  fends  de-  fouth  by  Kilkenny  and  Catherlogh ;  by  King's  coun- 

puties  to  the  diets.    Her  contingent  is  one  horfeman  ty  on  the  north  and,  weft  ;  part  of  Kildare  and  Cathcr- 

and  ten  footmen.    The  inliabitants  of  the  town  hve  by  logh  on  the  eaft  ;  and  part  of  Tipperary  on  the  weft.  . 

brewing,  huft>andry,  and  feeding  of  cattle^    It  is  10  Its  greateft  length  from  north  to  fouth  is  35  miles,  and 

miles  fouth-eaft  of  Halberftadt,  and  32  weft  of  Bern-  its  breadth  near  as  much  ;  but  it  is  unequal  both  ways, 

berg.    E.Long.  11.  34.  N.  Lat.  52.  i.  This  county  was  anciently  full  of  bogs  and  woodsj  , 

QUEEN,  a  woman  who  holds  a  crown  fingly.  .  though,  now  pretty  well  incbfed,  cultivated,  <ind  inha- 

The  title  of  queen  is  alfo  given  by  way  of  courtefy  bited.    1  he  baronies  contained  in  it  are  feven  ;  and  it 

to  her  that  is  married  to  a  king,  who  is  called  by  way  fends  eight  members  to  parliament, 
cf  diftinftion  queen-confart  i  the  former  being  termed       ^UEN-Bee,    See  Bee,      3,  &c. 
queen-regsnt.   The  widow  of  a  king  is  alfo  called  yt/wrti      QUEENJBOROUGH,  a  town  of  the  ifle  of  Shep^ 
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pey  in  Kent,  which  fends  two  members  to  parliament, 
though  conlifting  only  of  about  i  oo  low  brick  houfes, 
and  fcarce  350  inhabitants.  The  chief  employment  of 
the  people  here  is  oyfter  drudging  ;  oyfters  being  very 
plentiftil,  an^d  of  a  fine  flavour.  E.  Long.  o.  50.  N. 
Lat.  51.  25. 

QUEENS-FERRY,  a  town  of  Scotland,  in  the  fliire 
of  Lothian,  feated  on  the  fouth  fide  of  the  river  Forth, 
9  miles  weil  of  Edinburgh. 

QIJEI-LiNG-Fou,  the  capital  of  the  province  of 
•iQuangfi  in  China,  has  its  name  from  a  flower  called 
quei^  which  grows  on  a  tree  refembling  a  laurel ;  it  ex- 
hales fo  fweet  and  agreeable  an  odour,  that  the  whole 
country  around  is  perfumed  with  it.  It  is  fituated  on 
the  banks  of  a  river,  which  threws  itfelf  into  the  Ta- 
ho ;  but  it  flows  with  fuch  rapidity,  and  amidfl:  fo  nar- 
fow  valleys,  that  it  is  neither  navigable  nor  of  any  uti- 
lity to  commerce.  This  city  is  large,  and  the  whole 
of  it  is  built  almofl;  after  the  model  of  our  ancient  for- 
treffes  ;  but  it  is  much  inferior  to  the  greater  part  of  the 
capitals  of  the  other  provinces.  A  great  number  of 
tlrds  are  found  in  the  territories  belonging  to  it,  the 
colours  of  which  are  fo  bright  and  variegated,  that  the 
artifts  of  this  country,  in  order  to  add  to  the  luflre 
of  their  filks,  interweave  with  them  fome  of  their  fea- 
thers, which  have  a  fplender  and  beauty  that  cannot  be 
imitated.  Quel-ling  has  under  its  jurlfdlAion  two  ci- 
ties of  the  fecond  clafs  and  feven  of  the  third. 

Que  I,  in  natural  hiftory,  is  a  name  given  by  the  Chi- 
tiefe  to  a  pecuHar  earth  found  in  many  parts  of  the  eafl;. 
It  is  of  the  nature  of  an  indurated  clay,  and  In  fome  de 
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2.  The  prinus,  or  chefnut-leaved  American  oak,  Quercas. 
grows  50  or  60  feet  high ;  having  large  oblong-oval  v*~*« 
fmooth  leaves  pointed  both  ways,  the  edges  finuafeed- 
ferrated,  with  the  finufes  uniforrnly  round. 

3.  The  pheUos,  or  willow-leaved  American  oak, 
grows  40  or  50  feet  high,  having  long  narrow  fmooth. 
entire  leaves,  Uke  thofe  of  the  vvillow.  There  is  a  va- 
riety called  the  dwarf  nvillo'w-kaved  oak. 

4.  The  alba,  or  white  Virginian  oak,  grows  30  or  . 
40  feet  high,  having  a  whitlfh  bark,  with  long  ob- 
llquely-plnnatlfid  light-green  leaves,  the  fmufes  and 
angles  obtufe 

5.  The  nigra,  or  black  Virginian  oak,  grows  30 
or  40  feet  high,  havlHg  a  dark-coloured  bark,  large 
wedge-fliaped  flightly-trilobated  leaves'. 

6.  The  rubra,  or  red  Virginian  oak,  grows  about 
60  feet  high,  having  a  dark-greyifh  bark,  long  obtufely- 
firiuated  leaves,  with  the  finufes  terminated  by  brifl:Iy 
points,  and  have  fometimes  red  fpotted  veins,  but  ge^ 
nerally  dyeing  in  autumn  to  a  reddifli  colour,  remain- 
ing on  the  trees  late  in  the  feafon. 

7.  The  efculus  of  Pliny,  or  cut-leaved  Italian  oak, 
grows  about  30  feet  high,  having  a  purplifh  bark,  ob- 
long deeply-finuated  fmooth  leaves,  and  long  flender 
clofe-fitting  acorns  in  very  large  cups. 

8.  iEgilops,  or  large  prickly-cupped  Spanifh  oak, 
grows  70  or  80  feet  high  or  more,  with  a  very  large 
trunk,  and  widely-fpreading  head,  having  a  whitifh 
bark,  large  oblong-oval  deeply-ferrated  fmooth  leaves, 
the  ferratures  bowed  backward,  and  large  acorns  placed 
in  Angularly  large  prickly  cups.  This  is  a  noble  fpecies, 


gree  approaches  to  the  talks,  as  our  fteatites  and  the  ga-  -  almoU  equal  in  growth  to  our  common  Enghfli  oak. 


■faaites  do.  It  is  very  white  and  abfterfive,  ufed  by 
the  women  of  China  to  take  off  fpots  from  the  flcin, 
and  render  it  foft  and  fmooth,  as  the  Italian  ladles  ufe 
talk  of  Venice.  They  fometimes  ufe  the  fine  powder 
of  this  fl:one  dry,  rubbing  it  on  the  hands  and  face 
after  wafliing  ;  fometimes  they  mix  it  in  pomatum. 

QUERCI,  a  province  of  Guienne  In  France  ;  boun- 
ded on  the  north  by  Limofin,  on  the  eall  by  Rouergiic 
and  Auvergne,  on  the  fouth  by  Upper  Languedoc, 
and  on  the  weft  by  Agenois  and  Perigord.  It  is  di- 
vided into  Upper  and  Lower  ;  and  is  fertile  In  corn, 
wine,  and  fruits.    Cahors  is  the  capital  town. 

QUERCUS,  the  oak-tree  :  A  genus  of  the  poly- 
andria  order,  belonging  to  the  monoecia  clafs  of  plants  ; 
"and  in  the  natural  method  ranking  under  the  50th  or- 
tler,  Amentacea:.  The  calyx  is  nearly  quinquefid  ;  there 
IS  no  corolla ;  the  ftamina  are  from  five  to  ten  in  num- 
iaer.  The  female  calyx  is  monophyllous,  very  entire, 
and  fcabrous.  There  is  no  corolla  ;  the  ftyles  are  from 
'two. to  five  ;  and  there  is  an  ovate  feed.    See  Oak. 

Species.  i.  The  robur,  or  common  Enghfli  oak, 
grows  from  about  60  or  70  to  1 00  feet  high,  with  a 
prodigious  large  trunk,  and  monftrous  fpreading  head  ; 
oblong  leaves,  broa-deft  towards  the  top,  the  edges 
acutely  finuated,  having  the  angles  obtufe.  There  is 
a  variety,  having  the  leaves  finely  ftriped  with  white. 
This  fpecies  grows  in  great  abundance  all  over  Eng- 
land, in  woods,  forefts,  and  hedge-row3  ;  is  naturally 
•of  an  amazing  large  growth  ;  there  being  accounts  of 
^ome  above  100  feet  ftature,  with  wonderful  large 
trunks  and  fpreading  heads ;  and  is  fuppofed  to  con- 
-tinue  its.  growth  many  centuries. 


9.  Cerrls,  or  feialler  prickly -cupped  Spanifh  oak, 
grows  30  or  40  feet  high,  and  has  oblong  lyre-fliaped 
pinnatlfid  tranfverfely-jagged  leaves,  downy  underneath, 
and  fmall  acorns  placed  in  prickly  cups. 

10.  The  ilex,  or  common  evergeen  oak,  grows  40 
or  50  feet  high,  having  a  fmooth  bark,  oval  and  ob- 
long undivided  ferrated  petiolated  leaves,  downy  and 
whitifh  underneath.  The  varieties  are,  broad-leared, 
narrow-leaved,  and  fometimes  both  forts  and  other  dif- 
ferent ftiaped  leaves  on  the  fame  tree,  alfo  fometimes 
with  fawed  and  prickly  leaves. 

1 1.  The  gramuntia,  or  Montpeller  holly -leaved  ever- 
green oak,  grows  40  or  50  feet  high  ;  and  has  oblong, 
oval,  clofe-fitting  finuated  fpinous  leaves,  xlowny  under- 
neath, bearing  a  refemblance  to  the  leaves  of  holly. 

12.  The  fuber,  or  cork-tree,  grows  "30  or  40  feet 
high,  having  a  thick,  rough,  fungous,  cleft  bark,  and 
eblong-oval  undivided  ferrated  leaves,  downy  under- 
neath. This  Ipecles  furniflies  that  ufcful  material  cork  ; 
it  being  the  bark  of  the  tree,  which  becoming  of  a 
thick  fungous  nature,  under  which,  at  the  fame  time, 
is  formed  a  new  bark,  and  the  old  being  detached  for 
ufe,  the  tree  fl;Ill  lives,  and  the  fucceeding  young  bark 
becomes  alfo  of  the  fame  thick  fpongy  nature  in  fix  or 
feven  years,  fit  for  barking,  having  hkewife  another 
frefli  bark  forming  under  it,  becoming  cork  like  the 
others  in  the  like  period  of  time ;  and  in  this  manner 
thefe  trees  wonderfully  furnifli  the  cork  for  our  ufe, 
and  of  ■w  hich  is  made  the  corks  for  bottles,  bungs  for 
barrels,  and  numerous  other  yfeful  articles.  The  tree 
grows  in  great  plenty  in  Spain  and  Portugal,  and  from 
thefe  countries  we  receive  the  cork.    The  Spaniards 
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j^reu*.  turn  I't,  t©  make  that  kind  of  light  black  we  call  Spa- 
'  "'^  nifli  blac'k,  ufed  by  painters.  Cups  made  of  cork  are 
faid  to  be  good  for  heilical  perfons  to  drink  out  of. 
The  Egyptians  made  coffins  of  cork  ;  which  being  li- 
•  ned  with  a  refinous  compofition,  preferved  dead  bodies 
uncorriiptcd.  The  Spaniards  line  tlone-walls  with  it, 
which  not  only  renders  them  very  warm,  but  correfts 
the  moifture  of  the  air. 

13.  The  coccifcra,  fcarlet,  or  kermes  oak,  grows 
but  14  or  15  feet  high,  branching  all  the  way,  and  of 
bufliy  growth  ;  with  large  oval,  undivided,  indented, 
fplnous  leaves  ;  and  producing  fmall  glandular  excref- 
cences,  called  kermes  or  fcarlet  jrrairt^  ufcd  by  the 
dyers.  The  fmall  fcarlet  glands  found  in  this  tree,  is. 
the  effecl  of  certain  infefts  depofiting  their  eggs  betwixt 
the  bark  of  the  branches  and  leaves,  caufnig  an  extrava- 
fation  of  thefap,and  forming  the  excrefcence  or  fubftance 
in  queftion,  which  being  dried  is  the  kermes  or  fcarlet 
paftel. 

14.  The  Molucca,  Moluccan  oak,  commonly  called 
y^ifiericfin  live  oal,  grows  about  40  feet  high,  having 
oval,  fpear-fhaped,  fmooth,  entire  leaves,  and  fmall  ob- 
long eatable  acorns. 

All  the  above  14  fpecies  of  quercus  produce  flowers 
annually  in  the  fpring,  about  April  or  May,  of  a  yel- 
lowifh  colour,  but  make  no  ornamental  appearance, 
and  are  males  and  females  feparated  in  the  fame  tree  ; 
the  males  being  in  loofe  amentums,  and  the  females 
fitting  clofe  to  tlie  biids  in  thick  leathery  hemlfphorical 
calyxes,  fucceeded  b^  the  fruit  or  acorns,  which  arc  oval 
nuts  fixed  by  tht'ir  bafe  into  rough  permanent  cups,  and 
moflly  fit  quite  clofe,  and  fome  on  fliort  fqotftalks,  ripen- 
ing in  autumn  ;  which  in  the  comnaon  Engllfh  oak  is 
iri  great  abundance,  and  often  in  tolerable  plenty  on 
fome  of  the  other  forts  :  thofe  of  all  the  kinds  ferve 
^or  propagating  their  refpeciive  fpecies ;  they  are  alfo 
excellent  food  for  fwine  and  deer,  the  commoH  oak  in 
particular. 

Ufes.,  Sic.  Oak-trees,  of  a'l  the  above  forts,  may  be 
employed  iu  gardening  to  diverfify  large  ornamental 
plantations  in  out-grounds,  and  in  forming  clumps  in 
ipacious  lawns,  parks,  and  other  extenfive  opens ;  the 
evergreen  kinds  in  particular  have  great  merit  for  all  or- 
namental purpofes  in  gardens.  But  all  tlie  larger  grow- 
ing kinds,  both  deciduous  and  evergreens,  demand  cf- 
tecm  principally  as  firft-rate  forell-trees  for  their  timber. 
The  Englifh  oak,  however,  claims  precedence  as  a  tim- 
ber-tree, for  its  prodigious  height  and  bulk,  and  fupe- 
rlor  worth  of  its  wood.  Every  poflefTor  of  confiderable 
eftates  ought  therefore  to  be  particularly  alfiduous  in 
raifing  woods  of  them,  which  is  effedled  by  fowing  the 
acorns  cither  in  a  nurfery  and  the  plants  tranfplanted 
where  they  are  to  remain,  or  fowed  at  once  in  the  places 
where  they  are  always  to  ftand.  All  the  forts  will 
profper  in  any  middling  foil  and  open  fituation,  though 
«i  a  loamy  foil  they  are  generally  more  profperous  : 
however,  there  are  biit  few  foils  in  which  oaks  will  not 
grow  ;  they  will  even  thrive  tolerably  in  gravelly,  fan- 
dy,  and  clayey  land,  as  may  be  obferved  in  many  parts 
of  this  country  of  the  common  oak. 

The  oak  is  of  the  utmoft  importance  to  Britain,  and 
its  cultivation  deferves  the  utmoft  attention.  Much,  there- 
fore, to  the  honour  of  the  members  of  the  London  Society 
for  encouraging  Arts.  Manufactures ^  and  Commerce,  they 
lua^'e  excited  particular  attention  to  xt  j  and  many 
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excellent  obfervatJons,  drawn  from  prafllce,  will  be 
found  in  their  Tranfaftlons.  — 

The  propagation  of  the  ftriped-leaved  varieties  of 
the  common  oak,  and  any  particular  variety  of  the 
other  fpecies,  muft  be  effefted  by  grafting,  as  they 
will  not  continue  the  fame  from  feed  :  the  grafting  may- 
be performed  upon  any  kind  of  oakllng-ltocks  ralfed 
from  the  acorns,  and  train  them  for  ftandards  like  the 
others. 

The  oak  is  remarkable  for  Its  flownefs  of  growth, 
bulk,  and,  longevity.  ^  It  has  been  remarked  that  the 
trunk  has  attained  to  the  fize  only  of  14  inches  in  dia- 
meter, and  of  fome  to  20,  in  the  fpace  of  fourfcore  years. 
As  to  bulk,  we  have  an  account  of  an  oak  belonging 
to  Lord  Powis,  growing  in  Broomfield  wood,  near 
Ludlow  in  Shropfhire,  in  the  year  1764,  the  trunk  of 
which  meafured  68  feet  in  girth,  23  in  length,  and 
which,  reckoning  90  feet  for  the  larger  branches,  con. 
tained  in  the  whole  1455  feet  of  timber,  round  mea- 
fure,  or  29  loads  and  five  feet,  at  50  feet  to  a  load. 

The  Greendale  oak.  Sec.  we  have  already  mention- 
ed (fee  Oak).  In  the  opinion  of  many,  the  Cow- 
tharp  oak  near  Wetherby  in  Yorkftiire  is  the  father  of 
the  foreft.  Dr  Hunter,  In  his  edition  of  Evelyn,  has 
given  an  engraving  of  it.  Within  three  feet  of  the  fur- 
face  he  fays  it  meafures  t6  yards,  and  clofe  to  the 
ground  26.  In  1776,  though  in  a  ruinous  condition, 
it  was  85  feet  high,  and  its  principal  limb  extended  16 
yards  from  the  bole.  The  foliage  was  very  thin.  •  IF 
this  meafurement  were  taken  as  the  dimenfion  of  the 
real Jiem,  the  hze  of  this  tree  would  be  enormous  ;  but, 
like  moll  very  large  trees,  its  ftera  is  (hort,  fpreadrnp; 
wide  at  the  bafe,  the  roots  rifing  above  the  ground  like 
buttreffes  to  the  trunk,  which  is  funilar  not  to  a  cylin- 
der but  to  the  fruftum  of  a  cone.  Mr  Marfham  fays,. 
*'  I  found  it  in  \  768,  at  four  feet,  40  feet  6  inches 
at  five  feet,  36  feet  6  inches;  and  at  fix  feet,  32  feet  i 
inch.'*  In  the  principal  dimei^ions  then,  the  fzg  of 
the  Jiem,  it  is  exceeded  by  the  Bentley  oak  ;  of  which 
the  farne  writer  gives  the  following  account:  "  In  1 75Q 
the  oak  in  Holt-Foreil,  near  Bentley,  was  at  7  feet  34 
feet.  Tliere  Is  a  large  excrefcence  at  5  aod  6  feet  that 
would  render  the  meafure  unfair.  In  J  778,  this  tree 
was  iucrcafed  half  an  inch  In  1 9  years.  It  does  not  ap- 
pear'to  be  hollow,  but  by  the  trifling  increafe  I  conclude 
it  not  found."  The£e  dirncnfions,  however,  are  exceed- 
ed by  thofe  of  the  Boddington  oak.  It  grows  in  a. 
piece  of  rich  grafs  land,  called  the  Old  Orchard  Groundy 
belonging  to  Boddington  Manor-Farm,  lying  near  the 
turnpike-road  between  Cheltenham  and  Tewklbury,  in 
the  Vale  of  Glouceflier.  The  ilem  is  remarkably  col- 
Icfted  at  the  root,  the  fides  of  its  trunk  being  much 
more  upright  than  thofe  of  large  tiees  "in  general ;  and 
yet  its  circumference  at  the  ground  Is  about  20  paces  : 
meafuring  with  a  two-foot  rule,  it  is  more  tlian  1 8 
yards.  At  three  feet  high  it  is  42  feet,  and  where 
imalleft,  /.  e.  from  five  to  fix  feet  high,  it  is  36  feet. 
At  fix  feet  it  fwells  out  larger,  and  forms  an  enormous 
head,  which  has  been  furniflied  with  huge,  and  probably 
extenfive,  arms.  But  time  and  the  fury  of  the  wind 
have  robbed  it  of  much  of  its  grandeur;  and  the  great- 
eft  extent  of  arm  in  1783  was  eight  yards  from  the 
ftem. 

In  the  Gentleman's  Magazine  for  May  1794  we 
have  an  account  of  an  oak  tree  growing  in  Penftiurll 
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pai-k  in  Kent,  together  with  aa  engraving.    It  Is  call 
the  or  Dare  onk,  from  being  fuppoled  to  refembla 

that  which  Camden  tiiought  gave  name  to_  he  county 
of  Berkfhire.    The  tradition  at  Penlhurfl:  is  that  it  is 
ihe  very  tree  planted  on  the  day  tliat  the  celebrated  Sir 
Philip  Sydney  was  born.    "  Some  late  writers  (fays 
Mr  Ravvkt)  have  quellionedthis,  and  think. tkit  to  have 
been  a  different  tree,  which  was  cut  down  fome  years 
ago,  and  was  indeed  mucii  larger  than  this.    I  remem- 
ber being  once  in  the  hollow  of  the  prefent  oak  with  the 
late  Sir  John  CuUuni ;  and  his  opinion  then  was,  that 
its  ajitiqiiity  was  greater  ihan  the  period  affigned.  But, 
I  affure  yon,  the  tradition  of  tliis  place  is  conllant  for 
this  tree  ;  ar.d,  in  confirmation  of  it,  an  old  lady  of  94 
years  of  age,  now  living,  has  told  me,  that  all  the  te- 
nants ufed  to  furnifn  themfelves  with  boughs  from  this 
tree,  to  ftick  in  their  hats,  whenever  they  went  to  meet 
the  earls  of  Xeiceller,  as  was  aU'ays  the  cuftom  to  do 
at  the  end  of  the  park  when  they  came  to  refide  at  their 
feat  liere.    This  fine  old  oak  Hands  upon  a  plain  about 
500  yards  from  their  venerable  manfion,  near  a  large 
piece  of  water  called  Lanrur-'wel!.    Ben  Jonfon  and 
Waller  have  particularly  noticed  it ;  and,  from  the  di- 
ilinguifljcd  owners  of  this  place.  It  may  be  truly  faid  to 
ftand  on  claflie  ground.    Within  the  liollow  of  it  there 
is  a  feat,  and  It  is  capable  of  coritainlng  five  or  fix  per- 
fons  with  eafe.    The  bark  round  the  entrance  was  fo 
much  grown  up,  that  It  has  lately  been  cut  away  to  fa- 
cilitate the  accefs-    The  diraenfions  of  the  tree  are 
thcfe  : 
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Glith  clofe  to  the  ground 
Ditto  one  foot  from  ditto 
Ditto  five  feet  from  ditto 
Height  taken  by  fliadow 
Girth  of  loweft,  but  not  largeft,  limb 

With  refpeft  to  longevity,  J^Innseus  gives  account  of 
oak  260  yeais  old:  but  we  have  had  traditions 
of  fome  In  England  (how  far  to  be  depended  upon  we 
know  not)  that  have  attained  to  more  than  double  that 
age.  Mr  Marfliam,  in  a  letter  to  Thomas  Beevor,  Efq; 
Bath  Papers,  Vol.  1.  p.  79,  makes  fome  very  Ingenious 
calculations  on  the  age  of  trees,  and  concludes  from  the 
incrcafe  of  the  Bentley  oak,  &c.  that  the  Fortworth 
chefnut  is  1 1  -O  years  old. 

Befides  the  grand  purpofes  to  which  the  timber  is 
applied  in  navigation  and  archltefture,  and  the  bark  in 
tanning  of  leather,  there  are  other  ufes  of  lefs  confe- 
quence,  to  which  the  different  parts  of  this  tree  have 
been  referred.  The  Hlglil-anders  ufe  the  bark  to  dye 
their  yarn  of  a  brown  colour,  or,  mixed  with  copperas^ 
©f  a  black  colour.  They  call  the  oak  the  kmg  of  ail  the 
trees  in  the  for-Ji ;  and  the  herdfman  would  think  him- 
felf  and  his  flock  unfortunate  if  he  had  not  a  ftaff  of  it. 
The  acorns  are  a  good  food  to  fatten  fwlne  and  tur- 
keys ;  and,  after  the  fevere  winter  of  the  year  1 709, 
the  poor  people  in  France  were  miferabty  conftrained 
to  eat  .them  themfelves.  There  are,  however,  acorns 
produced  from  another  fpecies  of  oak,  which  are  eaten 
to  this  day  in  Spain  and  Greece,  with  as  much  plea- 
fure  as  chefnuts,  without  the  dreadful  compulfion  of 
hunger. 

^ERCvs  Marina,  the  Sea  Oak,  in  botany,  the  name 
of  one  of  the  broad-leaved  dichotomous  fea-fucufes.  It 
IS  uot  agreed,  among  the  late  botanllts,  what  was  the 
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d  fea  oak  of  Theophraflus ;  and  the  moft  ancient  beta- 
nllls,  Clufius  and  Caefalpinus,  fuppofe  it  to  have  been  a 
fpecies  of  the  Taruhby  coralline  ;  but  that  feems  by  no 
means  to  have  been  the  cafe,  fince  Thcophraftus  fays  his 
fea  oak  had  a  long,  thick,  and  flcfliy  leaf  ;  whence  we 
ra.ay  much  more  naturally  conchide  it  to  have  been  yt 
the  fucus  clais. 

QLIERIA,  in  botany  :  A  genus  of  the  trigynia 
order,  belonging, to  the  triandria  clafs  of  plants  ;  and 
in  the  natural  method  ranking  under  the  2  2d  order,  Ca- 
ryopbilki.  The  calyx  la  pentaphyllous  ;  there  is  no  co- 
rolla ;  the  capfule  is  unilocular,  and  triva]ved,  with  one 
feed.  ''J 'here  are  two  fpecies,  inz.  hlfpauica  and  cana- 
denfis. 

QLIESNE  (Abraham  du),  marquis  of  Quefne,  ad- 
miral of  the  naval  forces  of  France,  and  one  of  the 
great elt  men  of  the  latl  age,  was  born  In  Normandy  in 
1 6 10.  He  contributed  to  the  defeating  of  the  naval 
power  of  Spain  before  Gattari;  was  daugeroufly  wound- 
ed before  Barcelona  in  1642,  and  on  other  occaiions  : 
he  went  Into  the  fcrvice  of  the  Swedes,  and  became 
vice-admiral ;  gave  the  Danes  'an  entire  defeat,  killed 
their  admiral,  and  took  his  fhip.  He  was  recalled  into 
France  in  1647,  and  commanded  the  fquadron  fent  to 
Naples.  The  fea-affairs  of  France  being  much  fallen, 
he  fitted  out  divers  fhips  for  the  rehef  of  the  royal  army 
that  blocked  up  Bourdeaux  ;  which  was  the  principal 
caufe  of  the  furrender  of  the  town.  He  was  very  for- 
tunate in  the  laft  wars  of  Sicily,  where  he  beat  the 
Dutch,  thrice,  and  De  Ruyter  was  killed.  He  alfo  obli- 
ged the  Algerines  to  fue  for  peace  from  France  in  a 
very  humble  manner.  In-  (hort,  Afia,  Africa,  and  Eu- 
rope, felt  the  effe£is  of  his  valour.  He  was  a  Protell- 
ant ;  yet  the  king  bellowed  on  him  the  land  of  Bou- 
chet,  and  to  Immortalize  his  memory  gave  it  the  name 
of  that  gi-eat  man.    He  died  In  1688. 

QUESTION,  In  logic,  a  propofitlon  ftated  by  way 
of  interrogation. 

Question,  or  Torture.    See  Rack. 
QUESTOR,  or  {JKj^stor,  in  Roman  antiquity, 
an  oiricer  who  had  the  management  of  the  pubhc  trea- 
fure. 

The  queftorfhip  was  the  firft  ofiice  any  perfon  could 
bear  in  the  comEnqnwealth,  and  gave  a  right  to  fit  in 
the  fenate. 

At  firll  there  were  only  two  ;  but  afterwards  twa 
others,  were  created,  to  take  care  of  the  payment  of 
the  ai-mies  abroad,  of  felling  the  plunder,  booty,  &c. 
for  which  purpofe  they  generally  accompanied  the  con- 
luls  in  their  expeditions;  on  which  account  they  were 
called  /•eregrmi,  as  the  firll  and  principal  two  were  called . 
urban}. 

The  number  of  queftors  was  afterwards  greatly  in^ 
created.  They  had  the  keeping-of  the  decrees  of  the 
fenate  :  and  hence  came  the  two  officers  of  quejlor  prin- 
cilby  or  aiigujii,  fbmetimes  called  candldatus  principis^ 
wht)fe  office  refembled  In  mofl  refpe6:s  that  of  our  fe- 
cretaries  of  fl.ate  ;  and  the  quejlor  palatii^  anfwering  in  a 
great  meafure  to  our  lord-chancellor. 

QUEUE,  in  heraldry,  fignlfies  the  tail  of  a  beaft  • 
thus,  if  a  lion  be  borjie  with  a  forked  tail,  he  is  blazoned 
double-queued. 

QUEVEDO  de  ViLLEGAs  (Franclfco),  a  celebra- 
ted Spaniih  poet,  born  at  Madrid  in  1570.  He  vvas- 
defcended  from  a  noble  family,  and  was- made  a  knight 

o£' 


of  St  James ;  but  was  thrdWn  into  prlfon  fcy  order  of 
Count  Olivarez,  whofe  adminiftration  he  fatirized  in 
his  verfes,  and  was  not  fet  at  liberty  tiH  after  that  mi- 
nifter's  difgrace,  Qiievedo  wrote  foirie  heroic,  lyric, 
and  facetious  poems.  He  alfo  compofed  feveral  trea- 
tifes  on  religious  fubjefts,  and  has  trariflated  fome  au- 
thors into  Spanifli.  He  died  in  1645.  The  moft  known 
of  his  works  are,  i*  The  Spanifli  Parnaffus.  2.  The 
Adventurer  Bufcort.  3.  Vifions  of  Hell  Reformed,  &c. 
Quevedo  was  one  of  the  greateft  fcholars  and  moll  emi- 
nent poets  of  his  time.  His  youth  was  fpent  in  the 
fervlce  of  his  country  in  Italy,  where  he  diftinguilhed 
himfelf  with  the  utmoft  fagacity  and  prudence.  His 
moral  difcourfes  prove  his  found  doftriise  and  religious 
fentiments,  while  his  literary  pieces  difplay  his  infinite 
Judgment  and  refined  taftc.  His  great  knowledge  of 
Hebrew  is  apparent  from  the  report  of  the  hiftorian 
Mariana  to  the  king,  requefting  that  Quevedo' might 
revife  the  new  edition  of  the  Bible  of  Arias  Montanus* 
His  tranflations  of  Epiftetus  and  Phocylides,  with  his 
imitations  of  Anacreon,  and  other  Greek  authors,  fhow 
liow  well  he  was  verfed  in  that  language  ;  that  he  was 
a  Latin  fcholar,  his  cortftant  correfpondence,  from  the 
age  of  twenty,  with  Lipfms,  Chiiflet,  and  Scioppius, 
will  fufficiently  illuftrate.  As  a  poet,  he  excelled  both 
in  the  ferious  and  burlefque  ftyle,  and  was  fingularly 
happy  in  that  particular  turn  we  have  fince  admired  in 
Butler  and  Swift.  His  library,  which  conlifted  of  about 
five  thoufand  volumes,  was  reduced  at  his  death  to 
about  two  thoufand,  and  is  preferved  in  the  convent  of 
St  Martin  at  Madrid^ 

QUICK,  or  ^icKSF.T-  Hedge,  among  gardeners,  de- 
note all  live  hedges,  of  whatever  fort  of  plants  they  are 
compofed,  to  diilingulfh  them  from  dead  hedges  ;  but 
in  a  more  ftriit  fenfe  of  the  word,  it  is  rellrained  to 
thofe  planted  with  the  hawthorn,  under  which  name 
thofe  young  plants  or  fets  are  fold  by  the  nurfeiy- 
gardeners  who  raife  them  for  fale.  See  the  article 
Hedges. 

QUICKLIME,  a  general  name  for  all  calcareous 
fubftances  when  deprived  of  their  fixed  air ;  fuch  as 
chalk,  limeftone,  oyfter-fliells,  &c.  calcined.  See  CHEi 
MiSTRY,  n"  511,  748,  837,  and  914. 

Quicklime  has  the  following  properties*  i.  It  is  en^ 
tirely  foluble  in  water,  with  which  it  unites  fo  rapidly 
as  to  occafion  donfiderable  heat.  When  expofed  to  air, 
it  imbibes  moifture  from  thence.  When  united  with  as 
much  water  as  is  fufficient  to  make  it  a  fluid  pafte,  it  is 
called  Jlaked  lime).  Water  faturated  v;ith  quicklime  is 
called  lime-nxiater^.  According  to  Brandt,  lime-water 
contains  about  one  part  of  quicklime  to  700  or  800 
parts  of  water.  Slaked  lime,  or  lime-water,  being  ex- 
pofed to  the  atmofphere,  attradl  from  thence  particles 
of  fixable  air  which  iloat  in  it,  by  which  means  the 
quickhme  is  rendered  mild,  infoluble  in  water,  and  there- 
fore appears  on  the  furface  of  the  lime-water,  or  of  the 
flaked  lime  where  this  combination  happens,  in  the 
■ftate  of  mild  or  combined  calcareous  earth,  convertible 
by  a  fecond  calcination  into  quickhme,  and  is  called 
cream  of  lime. 

If  the  earth  dilTolved  in  lime-water  be  precipitated 
from  thence  by  any  fubftance  containing  fixable  air,  as 
by  mild  alkalis  or  magnefia,  it  will  unite  with  this  air, 
"become  mild,  and  refume  its  former  weight  and  proper- 
rties/which  it  polTeffed  before  calcination.    But  if  it  be 
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precipitated  from  the  vi'ater  by  means  of  fome  fubftande  QuicWi 

which  does  not  contain  fixable  air,  but  which  is  more  

ftrongly  difpofed  than  the  earth  to  unite  with  the  wa- 
ter, for  inftance,  fpirit  of  wine,  the  earth  thus  precipi- 
tated will  be  in  the  ftate  of  quicklime,  that  is,  cauflic, 


and  foluble  m  water. 

2.  Quicklime  unites  with  acids  without  effervefcence, 
which  is  nothing  elfe  than  an  extrication  of  the  fixable 
air,  of  which  quickhme  has  been  already  deprived.  It 
neverthelefs  faturates  as  much  acid  as  it  would  have 
done  if  it  had  not  been  calcined. 

3.  Quicklime  is  more  powerfully  difpofed  to  unite 
with  fixable  air  than  fixed  or  volatile  alkalis,  or  mag- 
nefia. Hence,  when  treated  with  thefe  fubftances,  it 
takes  from  them  their  fixable  air,  and  is  itfelf  render- 
ed mild,  and  reftored  to  its  original  weight  and  pro- 
perties. Thus  two  drams  of  chalk,  having  been  by 
calcination  reduced  to  one  dram  and  eight  grains  of 
quicklime,  were  thrown  into  a  filtrated  folution  of  an 
ounce  of  mild  fixed  alkali  in  two  ounces  of  water,  and 
digefted  during  ^  fome  time ;  by  which  the  calcareous 
earth  became  mild,  and  weighed  one  dram  and  58  gr. 
By  means  of  magnefia,  the  calcareous  earth  may  be  pre- 
cipitated from  Hme-water  ;  and  this  earth  is  found  to 
be  mild,  and  to  have  deprived  the  magnefia  of  its  fix- 
able  air.  By  depriving  alkalis  of  their  fixable  air, 
quicklime  renders  them  more  cauftic  and  folvent,  for 
the  fa^e  reafon  that  Itfelf  is  by  this  privation  of  air 
rendered  more  cauflic  and  powerfully  folvent.  This  i«- 
creafe  of  caufticity  and  diflblving  power  is  confiftent 
with  a  general  rule,  namely,  that  the  more  fimple  or  Icfs 
compounded  any  body  is,  that  is,  the  lefs  its  general 
tendency  to  union  is  fatlsfied,  the  more  difpofed  it  is  to 
unite  with  or  diflblve  other  fubftances. 

4.  Quickhme  has  a  difpofition  to  unite  with  fulphur, 
with  which  it  forms  a  hepar  of  fulphur,  fimllar  to  that 
made  by  fulphur  united  with  an  alkah,  and,  hke  this, 
foluble  in  water.  It  is  alfo  difpofed  to  unite  with  oils 
and  with  animal  and  vegetable  matters,  with  refpe6l  to 
which  it  difcovers  a  cauftic  and  corrofive  property. 

5.  Quicklime  mixed  with  fand  forms  a  mafs  which 
hardens,  and  is  ufed  as  a  cement  or  mortar. 

All  thefe  properties  of  quicklime  have  been  the  ob- 
jefts  of  confideration  to  the  chemlfts  and  philofophers  ; 
who  have,  as  ufual,  been  divided  in  their  opinions  on 
the  fubjedl.    The  evident  refemblance  of  the  aftion  of 
quickhme  to  fire,  has  given  occafion  for  one  party  to 
derive  all  the  a&ive  properties  of  this  fubftance  from 
fire;  while,  on  the  other  hand,  its  want  of  heat,  and  in- 
capacity of  fetting  bodies  on  lire,  unlefs  by  an  acceffion 
ot  water,  were  objeAions  altogether  infurmountable. 
On  the  other  hand,  thofe  who  denied  the  materiality  of 
fire,  and  affirmed  that  it  confifts  only  in  a  motion  me- 
chanically produced  among  the  particles  of  bodies,  were 
altogether  at  a  lofs  to  fhow  a  re^afon  why  this  motion, 
or  any  thing  refembhng  it,  fhoufd  continue  perhaps  for 
months  after  the  exciting  caufe  Is  taken  away,    'i^'o  re-^ 
move  this  difficulty,  fome  have  had  recourfe  to  the  ac- 
tion of  a  latent  acid  communicated  to  the  quicklime  by 
the  fire;  and  v/hich  one  chemlft  (Mr  Meyer)  has  di- 
ftinguifhed  by  the  name  of  acldum  pingue.    But  on  this 
hypothefis  it  may  be  remarked  in  the  firft  place,  that 
the  aftion  of  acids  is  as  difficult  to  be  explained  as  that 
of  fire  ;  and,  in  the  fecond  place,  that  as  all  fubftances, 
by  calcination  into  quickhmCj  lofe  confidwably  of  their 
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weight,  it  feems  very  improbable  that  they  {hould  ac- 
quire an  acid  or  any  other  fubftance  wliich  could  in- 
ci-eafe  their  weight.  Befides,  from  the  experiments  of 
Dr  Black,  it  appears  that  the  diminution  of  weight  in 
calcareous  fubftances  is  owing  to  their  parting  with  a 
quantity  of  fixed  air,  the  weight  of  which  is  much 
■more  confiderable  than  that  of  any  moifture  or  fatty 
matter  they  contain.  The  lofs  of  this  fixed  air  is  novy 
alfo  univerfally  allowed  to  be  the  reafon  of  the  caufti- 
city  of  the  quicklime,  as  its  fuperior  attraftion  for  fixed 
air  Is  looked,  upon  to  be  the  reafon  why  it  renders  fixed 
and  volatile  alkalis  cauftic  like  itfelf.  The  only  queftion 
therefore  can  be,  By  what  means  are  the  calcareous 
earths  deprived  of  their  fixed  air  ?  To  this  queftion  the 
anfwer  is  evident,  namely,  that  the  adion  of  the  fire  ex- 
pels the  fixed  air ;  and  if  this  is  the  cafe,  it  is  evident, 
that  to  this  aftlon  of  fire,  continued,  the  cauftic  pro- 
perties of  the  Hme  are  owing. 

We  come  now  to  the  difcuffion  of  the  queftion, 
Whether  quickhme  is  to  be  confidered  as  a  pure  earth," 
or  a  combination  of  it  with  fomething  elfe  ? — Moft  of 
the  chemifts,  fince  the  difcovery  of  fixed  air,  have  been 
inclined  to  think  that  quickhme  is  a  pure  earth  uncom- 
bined  with  any  thing  elfe,  and  that  it  approaches  more 
nearly  to  the  ftate  of  elementaiy  earth  than  any  other. 
But  this  opinion  feems  not  to  have  a  foHd  foundation  ; 
for  there  are  other  earths,  fuch  as  the  bafis  of  alum, 
which,  as  far  as  they  can  be  examined  by  us,  are  equally 
pure  with  quicklime,  and  yet  difcover  not  the  fmallelt 
caufticity,  even  after  the  moft  violent  calcination.  Be- 
fides,  from  the  property  which  quicklime  lias  of  depri- 
ving alkaline  falts  of  their  fixed  air,  we  may  learn,  that 
there  exifts  in  it,  when  kept  by  itfelf,  a  certain  prin- 
ciple which  prevents  it  from  abforbing  again  the  fixed 
air,  with  which  it  was  once  fo  clofely  united,  except  in 
certain  circumftances.  It. is  well  known,  that  fixed  al- 
kalis, as  well  as  thofe  which  are  volatile,  will  abforb  fix- 
ed  air  from  the  common  atmofphere ;  and  hence,  tho' 
they  are  prepared  in  the  moft  cauftic  ftate,  they  will  in 
a  very  ftiort  time  become  mild  by  an  expofure  to  the 
atmofphere  ;  nay,  it  requires  no  fmall  degree  of  care  to 
prevent  the  atmofphere  from  having  as  much  accefs  to 
them  as  is  neceflary  to  change  them  from  a  cauftic  to  a 
mild  ftate.  Now,  as  thefe  fubftances  thus  attraft  the 
fixed  air  from  the  atmofphere,  it  thence  appears  that 
the  atmofphere  parts  veiy  readily  with  -  the  fixed  air 
which  it  contains. .  The  quickhme,  however,  though 
it  has  a  greater  attraftion  for  fixed  air  than  the  alkaHs, 
yet  does  not  become  near  fo  foon  mild  from  expofure 
to  the  air  as  the  alkalis  which  have  lefs  attraftion  than 
itfelf.  Hence  the  neceflary  inference  muft  be,  that 
quicklime,  after  being  once  calcined,  inftead  of  attraft- 
ing,  repels  fixed  air,  unlefs  it  is  placed  in  certain  cir- 
cumftances, wherein  the.  repelling  power  is  deftroyed, 
and  the  attraftive  power  again  manlfefts  itfelf.  Now 
it  is  manifeft,  that  the  power  which  originally  repelled 
the  fixed  air  was  the  adion  of  fire  ;  and  confequently, 
while  the  quicklime,  refufes  to  attract  fixed  air,  we  muft 
conclude  that  it  is  the  fame  aftion  which  prevents  the 
union.  Quicklime  therefore  is  not  a  pure  earth,  but  a 
combination  of  a  pure  earth  with  fire ;  juft  as  chalk, 
or  hmeftone  uncalcined,  is  not  a  pure  earth,  but  a  com- 
bination of  a  pure  earth  with  fixed  air.  In  all  che- 
mical trials,  then,  where  quicklime  is  ufed,  the  double 
eleiUve  attradion  will  manifeft  itfelf  as  muclvasin  a 


combination  of  different  falts,  metals,  and  adds.  _  Thus  Q^icklime^ 
when  water  Is  poured  on  quicklime,  the  attraftlon  be- 
tween  that  element  and  earth  is  ftronger  than  the  at- 
traction between  earth  and  fire.    The  confequence  is, 
that  the  water  expels  the  fire,  juft  as  vitrioHc  acid  pour- 
ed upon  fea-falt  expels  the  marine  acid.     The  fire, 
then,  having  nothing  with  which  it  can  form  a  chemi- 
cal combination,  becomes  fenfible  to  the  touch,  firfl: 
making  the  lime  very  hot,  and  then  gradually  diffipa- 
ting  in  the  atmofphere.    However,  as  the  water  com- 
bines with  the  earth  but  In  very  fmall  quantity,  it  can 
only  expel  the  fire  from  that  quantity  with  which^  it 
does  combine  ;  and  confequently  the  lime  ftill  retains 
its  cauftic  quahty,  though  in  a  degree  fomewhat  milder 
than  what  it  was  originally^    We  muft  alfo  confider, 
that  water  itfelf  has  a  confiderable  attraftlon  for  fire  as 
well  as  for  earth  ;  and  the  confequence  of  this  muft  be, 
that  part  of  the  lime  will  be  diflblved  in  the  water,  if 
more  of  that  element  h  added  than  what  the  earth  can 
abforb  without  lofing  the  form  of  a  dry  powder.  Hence 
the  origin  of  lime-water,  which  is  only  a  fmall  quantlty 
of  lime  in  Its  cauftic  ftate  diflblved  in  a  large  quantity 
of  water.  ^  This  diflblution  is  owing  to  the  double  at- 
traction of  fire  to  earth  and  water  ;  for  as  long  as  the  " 
water  can  admit  the  calcined  earth  to  that  intimate, 
union  with  itfelf  which  is  called  a  chemical  combination^  ■■ 
the  earth  muft  ftill  -  retain- all  the  caufticity .  wlilch  the  ; 
fire  gives  it,  and  diflblve  in  the  .  water.  -  When  the 
earth  is  in  too  large  quantity  to  be  thus  combined  with 
the  water,  the  latter  is  only  abforbed  into  the  pores  of 
the  earth,  where  by  its  bulk  it  fplits  the  ftone  or  cal- 
cined matter  all  to^picces,  and  reduces  it  to  an  impal- 
pable powder,  expelling  a  proportionable  quantity  of 
fire  from  thole  pores  which  it  now  occupies.  The 
water,  however,  is  capable  of  radically  diflblving  but  a 
very  fmall  portion  of  calcined  earth:  and  therefore  the 
fame  quantity  of  quicklime  will  ferve  for  preparing 
hme- water  a  great  number  of  times  over  ;  but  at  laft  a 
large  quantity  is  left,  which  feems  to  be  quite  inert, 
and  has  loft  the  properties  of  quicklime.    Thofe  who 
have  tried  the  experiment  of  Hxiviating  lime  with  frefli 
quantities  of  water  till  it  ceafes  to  be  foluble,  have 
fixed  the  proportion  of  foluble  matter  in  the  lime  at 
about  one-third  of  the  whole-;  but  from  Dr  Black's 
experiments  It  appears  that  quicklime  may  all  be  dif- 
folved  in  water  at  once,  provided  the  water  Is  in  fulE- 
cient  quantity.    Its  inactivity,  therefore,  after  repeated 
affufions  of  water,  muft  be  owing  to  fome  change  pro- 
duced by  the  virater ;  but  whether  this  is  owing  to  an 
abforption  of  all  the  fire  it  contained  by  the  great 
quantity  of  water,  or  to  a  fupply  of  fixed  air  given  by 
the  water,  has  not  yet  been  determined  by  any  experi- 
ment. 

If,  Inftead  of  pouring  cold  water  upon  quicklime, 
we  pour  that  which  is  already  heated,  the  abforption  is 
much  lefs  complete  ;  becaufe  the  water,  having  already 
a  fuperfluous  quantity  of  heat,  is  refifted  by  that  which 
is  contained  in  the  quickllmt;  in  a  latent  ftate  ;  and 
hence  it  is  a  general  obfervation,  that  hot  water  is  lefs 
proper  for  flaking*  lime  than  cold.  But  if  we  pour  on 
any  acid  upon  quicklime  which  contains  a  great  quan- 
tity of  fire  in  a  latent  ftate,  and  has  llkewife  a  violent 
attraction  for  the  earth,  a  much  greater  degree  of  heat 
is  produced  than  with  fimple  water.  With  the  vitrio- 
lic acid,  indeed,  this  is  not  fo  well  perceived,  if  the  com. 
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'^jji.kHmjj  .TnQn  culcareous  earths  are  madq  ufe  of ;  becaufe  their 
^*  ''^  infolubiiity  in  this  acid  dimiulfhcs  its  effeft  :  but  if,  in- 
ftead  of  thefe  earths,  we  take  magnefia  newly  calcined, 
the  heat  is  fo  great,  that  the  aqueous  vapour,  not  ha- 
ving time  to  evaporate  (lowly,  h  driven  off  with  a  con- 
liderable  explofion.  If  the  common  calcareous  earths, 
\vell  calcined,  are  diffolved  in  the  nitrous  acid,  a  mofl 
violent  degree  of  heat  is  produced ;  more  indeed  than 
in  any  other  cafe  where  a  liquid  is  concerned :  for  the 
nitrons  acid  itfelf  contains  a  great  deal  of  latent  heat  ; 
the  quicklime  does  the  fame;  and  by  the  intimate  union 
of  the  earth  with  the  acid,  all  this  latent  heat,  at  leait  a 
•  great  part  of  it,  both  in  the  quicklime  and  fpirit  of 
nitre,  is  difplaced,  and  attacks  the  aqueous  fluid,  as  be- 
ing neareft  to  it ;  from  whence  it  is  diffipated  in  the 
air,  or  abforbed  by  the  neighbouring  fubftances.  The 
fame  thing  happens,  only  in  a  lefs  degree,  \Yhen  the 
marine  acid  is  employed. 

,  When  quicklime  is  mixed  with  a  folution  of  mild  al- 
kali, a  double  decompofition,  and  two  new  compofi- 
tions,  take  place.  The  quicklime  may  be  confidered 
as  a  combination  of  earth  and  fire,  while  the  alkali  in 
the  prefent  cafe  a<El8  as  a  combination  of  fait  and  air. 
Thefe  two  fubftances,  therefore,  are  no  fooner  put  in- 
to fuch  ctrcumftances  ae  enable  them  to  aft  on  each 
other,  than  the  quickhme  attrafts  the  air  from  the  al- 
kali, and  givt*  its  owit  fire  in  exchange,  which  the 
alkali  takes  up,  and  thus  is  rendered  cauftic>  while  the 
quicklime  becomes  mild.  Neverthelefs,  though  the  al- 
kali here  feems  to  have  the  greater  attradlion  for  fire, 
and  the  quicklime  for  air  ;  yet  it  appears  that  the  al- 
kali is  by  no  means  capable  of  keej«ing  the  fire  which 
it  has  imbibed  for  any  length  of  time  :  for  no  fooner 
is  it  expofed  to  the  adion  of  the  air,  than  it  parts 
w^ith  the  fire  which  it  had  imbibed,  regains  its  air,  and 
becomes  mild.  Thip,  however,  in  all  probability  is 
owing  to  its  extreme  Tolubility  in  water  while  in  a 
cauftic  ftate  ;  for  quicklime  itfelf,  when  diflblved  in 
water,  very  eafily  regains  lU  fixed  air,  nay,  evai  more 
than  it  contains  in  a  natural  ilate.  See  the  article 
Salt. 

On  the  whole,  then,  the  propert  ies  of  quicklime  may 


be  explained  in  a  veiy  cafy  manner  on  I)r  Bkck's  prm- 
ciple  of  latent  heat.  That  heat  confifts  in  a  latent 
ftate  in  quicklime,  as  well  as  in  vapour,  we  have  in- 
conteftable  proofs  ;  becaufe,  in  all  cafes  wliere  quick- 
lime changes  its  nature  and  bcajmes  more  mild,  a  de- 
gree of  heat  is  produced,  and  which  is  always  propor- 
tionable to  the  change  made  on  the  quicklime.  In  the 
making  of  quickhme,  therefore,  the  air  is  expelled,  and 
a  proportional  quantity  of  fire  enters ;  in  diffolving  it 
in  an  acid,  flaking,  &c.  an  acid,  air,  or  water,  expels 
part  of  the  heat,  which  then  becomes  ferdlble.  By  long 
expofure  to  the  air,  the  Ireat  gradually  evaporates  ;  the 
fixed  air  refumes  its  place  ;  and  the  quicklime  being 
thus  increafed  in  bulk,  embraces  thofe  bodies  very 
-clofely  which  lie  neartft  to  it ;  infomuch  that,  when 
mixed  with  fand  and  ftejies,  it  will  harden  with  them 
alttioft  into  the  folidity  of  a  rock  (fee  Cement  and 
Mortar).  When  mixed  with  animal  or  vegetable 
fubfl:anees,  it  dettroys  or  decompounds  them,  both  by 
the  aftion  of  its  internal  heat,  and  by  its  attraftiqn  for 
a  certain  acid  contained  in  the  animal  lubltancts,  and 
an  oily  nutter  in  the  vegetables  ;  and  hence  its  proper- 
ty of  burning  cloth,  though  its  attradiou  for  the  oily 
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matter  jut  mentioned  makes  it  an  excellent  whitener  Quickfi 
when  properly  applied.    See  Bleaching. 

QUICKSILVER,  or  mercury,  one  of  the  per- 
fedl:  inetals,  and  fo  fufible  that  it  cannot  be  reduced  to 
a  folid  ftate  but  by  the  mofl  ifttenfe  degree  of  cold, 
fcarcely,  if  at  all,  under  40-"  below  o  of  Fahrenheit's  ther- 
mometer. See  Congillation.  For  the  m.ethod  of 
extrafting  quickfilver  from  its  ore.  Sec.  fee  Metal- 
LuRGV,  p.  454,  and  475.  For  the  various  preparations. 
Sec.  from  it,  iee  Chemistry  Imhx  at  mercury  and 
quick/liver,  and  Pharmacy  Index  at  meratry  andquicl- 
fiver.  And  for  its  ule  in  medicine,  fee  Medicine, 
-n^  350,  and  Mercury. 

It  is  found,  » .  Native,  as  in  the  mines  of  India,  Friuli, 
Lower  Auftria,  Deux  Fonts,  &c.  flowing  through  bedt 
of  ftone,  and  collefting  in  the  clifts  or  cavities  of  rocks. 
In  thefe  mines,  however,  Mr  Kirwan  is  of  opinion  that 
it  is  mixed  with  fome  other  metal,  as  the  globules  into 
which  it  is  divided  are  not  perftdly  fpherical.  lu 
Sweden  and  Germany  it  has  been  found  united  to  filver 
in  form  of  a  hard  and  fomcwhat  brittle  amalgam.  It 
has  alfo  been  obferved  vifibly  difFuied  through  maffe* 
of  clay  or  Itone,  of  a  while,  red,  or  blue  colour,  and  very 
heavy  in  Spain  and  Idria  r  and  in  Sicily  in  beds  of  chalk. 

Mines  of  quickfilver,  however,  are  very  rare,  info- 
much  that,  according  to  the  calculations  of  Hofimanj, 
there  is  50  times  more  gold  got  every  year  out  of  the 
mines  than  mercury  and  its  ores.  But  Dr  Lewis,  int 
his  notes  upon  Newman n,  fays,  that  Cramer  fufpefts 
that  Hoffman  only  meant  five  times  inflead  of  50  ; 
but  neither  the  Latin  nor  the  Englifli  edition  of  this 
author  exprcffes  any  fuch  thought ;  on  the  contrary, 
he  adopts  the  fame  opinion  ;  and  only  adds,  that  mer- 
cury is  much  rhore  frequently  met  with  than  is  com- 
monly  believed  \  but  being  fo  volatile  in  the  fire,  it 
often  flies  off  in  the  roafting  of  ores,  and  efcapes  the 
attention  of  metalluririfis. 

According  to  Newmaan,  the  mines  of  Idria  have  pro. 
duced  at  the  rate  of  231,778  pounds  weight  of  mer- 
Cury  per  nnnum  ;  but  thofe  of  Almaden  in  Spain  pro- 
duce much  more.  The  chemiflis  of  Dijon  inform  us» 
that  their  annual  produce  is  five  or  fix  thoufand  quin- 


tals, or  between  five  and  fix  hundred  thoufand  pounds 
weight.  In  the  year  1717  there  were  upwards  of 
2,500,000  pounds  of  quickfilver  fent  fronr  them  to 
Mexico,  for  ttie  amalgamation  of  the  gold  and  filver 
ores  of  that  country. 

At  Guacanvelica  in  Brafil  the  annual  produce  of  the 
mines,  according  to  Bomare,  amounts  to  one  million  of 
pounds,  which  ai^e  carried  overland  to  Lima,  thence  to 
xirica,  and  laltly  to  Potofi  .for  the  fame  purpofe. 

Befides  thefe  mines  there  are  others  in  Brafil  near 
Villa  Rica,  where  fuch  a  quantity  of  cinnabar  and  iia^ 
tive  running  mercury  are  found  near  the  furface  of  the 
earth,  that  the  black  flaves  ,often  colled  it  in  good 
quantities,  and  fell  it  for  a  trifling  pi  ice  to  the  apothe- 
caries'; but  none  of  thefe  mines  have  ever  been  worked 
or  taken  notice  of  by  the  owners.  Gold  naturally 
amalgamated  with  mercury  is  like  wife  met  with  in  the 
neighbourhood  of  that  place ;  and  it  is  fald  that  al- 
moil;  all  tire  gold  ijilnes  of  that  country  arc  worked  out 
by  fimply  wafliing  them  out  \vith  running  water,  after 
reducing  into  powder' the  hai-d  ores,  which  are  fome- 
times  imbedded  in  quartzofe  and  rocky  matrices. 

In  the  duchy  of  Deux  Fonts  and  in-  the  Lower  Au- 
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li  k-  ftri'a  the  quickfilver  flows  from  a  fcliiftofe  or  ftony 
'  matrice,  and  is  probably,  fays  Mr  Kirwan,  mixed  with 
fome  other  metal,  as  its  globules  are  not  perfeftly  fphe- 
rical.  The  mines  of  FriuH  are  all  in  fmiilar  beds  or 
flrata.  The  metal  is  hkewife  found  vifiWy  diffufed 
through  mafles  of  clay  or  very  heavy  ftone,  of  a  white, 
red,  or  blue  colour;  of  w^hich  laft  kind  are  the  mines 
©f  Spain,  fome  of  Idria,  and  of  Sicily.  ^  Mafcagni 
found  fluid  quickfilver,  as  well  >as  native  cinnabar  and 
minei-al  ethiops,  near  the  lake  of  Travale  in  the  duchy 
of  Sienna  ;  but  the  quantity  was  fo  fmall  as  not  to  be 
worth  the  expence  of  w^orking.  On  the  other  hand, 
the  following  mines  aflbrd  profits  to  the  owners  after 
clearing  all  expenceS,  viz.  thofe  at  Kremnitz  in  Hun- 
gary ;  at  Horowitz  in  Bohemia  ;  Z»rge  in  Saxony  ; 
Wolffteim,  Stahlberg,  and  Moefchfeld  in  the  Palatinate. 
Mercury  is  alfo  brought  from  Japan  in  the  Eafl:  Indies; 
but  the  greateft  part  of  what  is  fold  in  Europe  as  Japan 
cinnabar  is  faid  to  be  manufadlured  in  Holland. 

Lemery,  Pomet,  and  others,  lay  down  fome  external 
marks  by  which  we  may  difliinguifh  thofe  places  where 
there  are  mines  of  quickfilver,  viz.  thick  vapours  hke 
clouds  arifing  in  the  months  of  April  and  May  ;  the 
plants  being  much  larger  and  greener  than  in  other 
places  :  the  trees  feldom  bearing  flowers  or  fruit,  and 
putting  forth  their  leaves  more  flowly  than  in  other 
places  ;  but,  according  to  Neumann,  thefe  marks  are  far 
from  being  certain.  They  are  not  met  with  in  all 
places  where  there  is  quickfilver,  and  are  obferved  in 
places  where  there  is  none.  Abundance  of  thefe  cloudy 
exhalations  are  met  with  in  the  Hartz  forefl:  in  Ger- 
many, though  no  mercury  has  ever  been  found  there  ; 
to  wiiich  we  may  add,  that  though  va(l  quantities  of 
mercurial  ores  are  found  at  Almaden  in  Spain,  none 
of  the  above-mentioned  indications  are  there  to  be 
met  with. 

Native  mercury  was  formerly  fought  from  the  mines 
of  Idria  with  great  avidity  by  the  alchemifts  for  the 
purpofe  of  making  gold ;  and  others  have  ftiowed  as 
ridiculous  an  attachment  to  the  Hungarian  cliinabar, 
fuppofing  it  to  be  impregnated  with  gold  ;  nay,  we  are 
informed  by  Neumann,  that  not  Qnly  the  cinnabar,  an- 
timony, and  copper  of  Hungary, but  even  the  vine  trees  of 
that  country  were  thought  to  be  impregnated  with  the 
precious  metaL  Not  many  years  ago  a  French  chemift 
advertifed  that  he  had  obtained  a  confiderable  quan- 
'  tity  of  gold  from  the  aflies  of  vine  twigs  and  fl:ems,  as 
well  as  of  the  garden  foil  where  they  grew  ;  but  th^ 
■  falfehood  of  thefe  aflertions  was  demonfl:rated  "by  the 
count  de  Lauragais  to  the  fatisfaftion  of  the  Royal 
Academy  of  Sciences. 

The  reduction  of  mercury  into  a  folid  fliate,  fo  that 
it  might  be  employed  like  filver,  was  another  favourite 
alchemical  pm-fuit.  But  all  procefles  and  operations 
■e{  this  kind,  fays  Neumann,  if  they  have  mercury 
in  them,  arc  no  other  than  hard  amalgams.  When 
melted  lead  or  tin  are  juft  becoming  confident  after 
fufion,  if  a  ttick  be  thruil  into  the  metal,  and  the  hole 
filled  with  quickfilver,  as  foon  as  the  whole  is  cold, 
the  mercury  is  found  folid.  Macquer  informs  us,  that 
TOetcuiy  becomes  equally  folid  by  being  expofed  to  the 
fumes  of  lead.  Maurice  Hoffman,  as  quoted  by  Neu- 
mann, even  gives  a  procefs  for  reducing  mercury,  thus 
coagulated,  to  a  ilatc  of  malleabihty,  viz.  by  repeatedly 
melting  and  quenching  it  in  Hnfeed  oiU  Thus,  he 
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tells  us,  we  obtain  a  metal  which  can  be  fonned  into  QuicJt* 
rings  and  other  utenfila.  But  here  the  mercury  is  cn- 
tirely  diffipated  by  the  repeated  fufions,  and  nothing  ' 
but  the  original  lead  is  left.  Wallerius,  after  mention- 
ing fl.rong  foap-leys,  or  cauftic  lixivium,  and  fome  other 
liquors  proper  for  fixing  quickfilver,  tells  us,  that  by 
means  of  a  certain  gradatory  water,  the  compofition  of 
which  he  learned  from  Creuling  de  ylnreo  Vellere,  he 
could  make  a  coagulum  of  mercury  whenever  hs  plea- 
fed,  of  fuch  confillency  that  great  part  of  it  u  ould  re- 
fift.  cupellation  ;  but  what  this  gradatory  water  was,  he 
has  not  thought  proper  to  lay  before  the  pubhc. 

2.  Native  precipitate  per  Je,  in  which  the  metal  is 
mineralized  by  aerial  acid.  This  was  lately  found  ia 
Idria,  in  hard  compact  mafles  of  a  brownifli  red  co- 
lour and  granular  texture,  mixed  with  fome  globules 
of  native  mercury.  An  hundred  parts  of  it  afford  91 
of  running  mercury. 

Various  little  globules  of  mercury  were  contained  it: 
this  ore,  which  are  rendered  very  vifible  by  being  heat- 
ed, but  are  foon  reabforbed  by  cooling.  On  expofing 
it  to  the  fire  in  an  iron  fpoon,  the  red  coloui:  foon  be- 
came more  vivid,  but  turned  yellowiflii  on  cooling. 
Diftilled  in  a  pneumonic  apparatus,  a  quantity  of  de- 
phlogifticated  air  was  produced,  though  lefs  by  one 
foui'th  than  what  fiiould  have  been  produced  by  an 
equal  quantity  of  cinnabar.  On  difl:llllng  an  ounce  of 
this  ore  in  a  glafs  retort,  a  little  yellow  powder  was  left,, 
which  weighed  a  fourth  part  of  a  grain,  and  ftaincd 
the  bottom  of  the  retort  in  a  manner  fimilar  to  what  is 
done  by  the  calx  of  ifilver  to  white  glafs  in  fimilar  cii-- 
cumftances.  On  cupelling  this  powder  with  144.  grains 
of  lead  wrapped  up  in  paper,  "the  increaied  weiglit  o!: 
the  lead  over  that  of  the  tell  of  compai-ifon  fhov.  ed  that 
the  calx  was  reduced  into  its  metallic  ftate  of  fiUer  and 
mixed  with  that  of  lead. 

3.  Mineralifed  by  the  vitriolic  and  marine  acid!=.  This 
kind  of  ore  was  firft;  difcovered  in  the  year  1776,  at 
Obermofchal  in  the  duchy  of  Deux  Ponts.  It  has  a 
fpar-like  appearance,  and  is  either  bright  and  white,  or 
yellow  or  black,  and  mixed  with  cinnabar  in  a  fliony  ma- 
trix. The  native  marine  fait  of  mercury  is  in  the  fliatc 
of  corrofive  fublimate. 

4.  Native  cinnabar,  in  which  the  metal  is  mineralife<l 
by  fulphur.  This  is  of  different  fiiadcs  from  a  yellow- 
ifli  to  a  deep  red  ;  and  is  found  either  pure  in  hard 
friable  maffes,  either  fhapelefs  or  cry^lalli^ed  in  cubes, 
and  fometimes  tranfparent,  or  Intermixed  with  clay  or- 
Hone,  or  iuterfperfed  through  the  ores  of  other  metals, 
particularly  thofe  of  filver,  copper,  or  martial  pyrites. 
Its  texture  is  either  radiated,  fcriated,  fcaly,  or  granu- 
lar. An  hundred  parts  of  cinnabar  contain  about  80 
of  mercury  and  2®  of  fulphur ;  but  artificial  cinnabar 
contains  a  little  more  fulphur,  and  hence  its  colour  is 
darker.  Its  fpeciiic  gravity  is  about  7.000;  it  fublimes 
in  clofe  veflels,  and  is  decompofed  and  volatilized  in 
open  ones.  It  is  found  in  the  duchy  of  Deux  Ponts,  in 
the  Palatinate,  in  Hungary,  Friuli,  and  Almaden  in 
Spain,  and  in  South  America,  efpecially  at  Guancavelica. 
in  Peru.  It  is  foKjetimes  compa£f,and  fometimes  found  in 
tranfparent,  ruby-coloured  cryftals,  and  often  in  a  kind 
of  fcales  or  flattened  laminae.  It  is  called  native  ver- 
milion, and  cinnabar  in  flowers,  when  it  is  In  the  form, 
of  a  very  bright  red  powder.  It  is  alfo  found  in  dif- 
ferent earths,  in  felenite  mixed  with  iron,  with  pyrites, 
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fe-   and  with  ful};luir.    Mr  Fourcroy  enumerates  the  fol-       6.  Pyn'tous  mercurial  ore  was  brought  from  Dau* 
^  lowing  varieties ;  i.  Tranfparent  cinnabar,  red  and  or)--    phiny  by  Mr  Montigny  in  1768.    It  is  grey,  whi- 
ftallized  in  very  fhort  triangular  prifms,.  terminated  by    tifh,  and  friable.    An  hundred  parts  yielded  one  of 
triangular  pyramids.    2.  Tranfparent  red  cinnabar,  in    mercury,  one  half  of  filver,  the  remainder  being  iron, 
oftohedral  cryftals,  confifting  of  two  triangular  pyra-    cobalt,  fulphur,  and  arfenic. 

mids  "united  at  their  bafes  and  truncated.  3.  Solid  com-  7.  An  ore  of  mercury,  in  which  the  metal  is  mine 
.paft  cinnabar,  of  a  brown  or  bright  red  ;  it  is  fome-  ralized  with  iron  by  fulphur,  is  mentioned  by  Sir  Tor- 
times  foliated.  4.  Red  cinnabar  diftributed  in  llriae,  bern  Bergman  in  Vi'i  Sciagraphia,  feft.  177.  He  fays 
on  a  ftony  matrix,  or  on  folid  cinnabar.  It  is  fome-  that  it  is  doubtful  whetlier  this  docs  not  belong  to  the 
times  compofed  of  needles  like  cobalt.  5.  Cinnabar  in  fpecies  of  cinnabar,  as  the  iron  is  perhaps  only  mechani-' 
flowers,  or  native  vermilion.  It  is  of  a  bright  red  co-  cally  dilfufed  thereon.  Mr  Mongez  informs  us,  that 
lour,  and  fattin  appearance,  adhering  to  different  ma-  there  are  but  few  inftances  of  cinnabar  in  which  iron 
trices,  in  form  of  a  very  fine  powder.  It  is  fometimes  is  not  found  in  its  calcined  form,  though,  in  the  aft  of 
cryilallized  in  very  fmall  needles,  and  then  greatly  re-  the  ore  being  reduced,  it  paffes  to  its  metallic  Hate,  and 
lembles  the  foregoing.  becomes  capable  of  being  aded  upon  by  the  loadftone. 

The  finer  coloured  ores  of  mercury  are  never  work-  Another  pyritous  ore  of  cinnabar  was  found  at  Me- 
ed for  extrailing  the  metal,  but  ufed  entirely  as  pig-  nidot,  near  St  Lo  in  Lower  Normandy.  It  confifted 
ments  ;  but  they  have  been  very  injudicioufly  preferred  of  differently  fized  grains  of  a  red  brown  colour :  they 
for  medicinal  irfes  to  the  more  pure  fadlitious  cinna-  had  a  vitriolic  tafte  and  fulphureous  fmell.  Pyritous  ores 
bars  ;  for  we  feldom  meet  with  any  native  cinnabar  that  of  this  kipd  are  likewife  found  at  Almaden  in  Spain, 
has  not  fome  earthy  or  flony  matter  intermixed  with  it,  and  at  Stahlberg  in  the  Palatinate.  The  cinnabaric 
nor  with  two  pieces  that  perfectly  agree.  There  are  pyrites  of  this  latl  place  are  of  a  dodecaedral  form, 
three  varieties  principally  diflinguifhed  in  the  fhops  ;  8.  Mr  Gellert  informs  us,  that  an  ore  of  quicklilver 
viz.  I.  Cinnabar  in  mafles  weigliing  from  one  to  fix  Is  met  with  In  Idria,  where  the  mercury  lies  in  an  earth 
ounces  or  more.  2.  In  grains,  prepared  by  breaking  or  flone,  as  if  it  were  in  a  dead  form  ;  and  has  the  ap~ 
the  worfe  coloured  maffes,  and  picking  out  the  bell  co-  pearance  of  a  red-brown  iron-ftone,  but  much  heavier, 
loured  bits.  3.aWaflied  cinnabar,  prepared  by  wafliing  It  contains  from  three  quarters  to  feven-eighths  of  the 
over  the  lighter  impurities  that  are  to  be  found  in  it.  purefl  mercury,  leaving  after  diftillation  a  very  black 
No  native  cinnabar  fhould  ever  be  employed  in  medi-  ftrong  earth,  giving  alfo  fome  marks  of  cinnabar, 
dne  without  being  prevloufly  purified  by  fublimation.  For,  as  we  do  not  know  the  uhimate  divifibility  of 
Neumann  informs  us  that  he  nevts-  met  with  any  native  mercury,  we  cannot  juftly  determine  the  point  of  its 
cinnabar  which  did  not  leave  a  grey  afh  or  fand,  fluidity,  altkough  its  globules  may  be  no  more  difcer- 
amounting,  among  difterent  parcels,  from  one  ninth  to  uible. 

one  fifth  of  the  mineral  employed.  The  refiduum  had  The  liver-ore,  which  Is  mofl;  common  In  Idria,  and 
no  gold  in  it,  though  the  colour  of  its  folution  and  has  its  name  from  its  colour,  refembles  an  indurated 
precipitate  gave  fome  expeftation  of  it  at  firfl:  fight.  iron-clay  ;  but  Its  weight  difcovers  It  to  have  metalhc 
Neumann  remarks,  that  though  vitriolic  acid  forms  contents.  An  hundred  weight  of  it  fometimes  yields 
with  mercury  a  lively  yellow  concrete,  viz.  turbith  mi-    80  pounds  of  qaickfilver. 

iieral,  and  with  the  inflammable  principle  a  yellow  ful-  The  brand-erz^  or  burning  ore  of  the  Germans,  like- 
phur ;  and  though  fulphur  itfelf  forms  with  mercury  wife  belongs  to  this  fpecies.  It  may  be  lighted  at  a 
a  beautiful  red  cinnabar ;  yet  the  fame  vitriolic  acid  candle,  and  yields  from  9  to  50  pounds  of  metal  In  tlie 
deilroys  the  red  colour  entirely,  rendering  it  as  white  100. 

as  milk.  This  change  is  not  immediately  produced  on  9.  Dr  Gmelln  Informs  us^  that  cinnabar  mixed  with 
common  cinnabar  by  the  vitriolic  acid  ;  but,  on  being  arfenic  or  realgar  is  faid  to  be  found  in  Japan  ;  and 
digefled  over  a  flrong  fand  heat  in  a  glafs  cup,  it  foon  that  at  Morsfield  the  cinnabar  and  white  calx  of  arfe- 
])ccomes  as  white  as  cream  ;  and  the  vitriolic  acid  takes  nic  prefent  themfelves  in  the  fame  rock, 
the  form  of  a  llrong  fulphureous  and  volatile  vapour,  10.  Befides  the  ores  already  mentioned,  wc  fome- 
very  fufTocating  and  corrofive  ;  emitting  very  piercing  times  meet  with  quickfilver  natively  amalgamated  with 
fumes  for  fome  time,  which  turned  the  paper  that  c»-  gold,  tilver,  and  other  metals.  This  Is  taken  notice 
•vered  it  black,  and  deftroyed  its  texture.  of  by  Bergman  ;  and  from  the  authorities  of  Monet  and 

5.  Black  ore  of  mercury.  In  which  the  metal  Is  mi-  Prof.  Gmelln,  Mr  Kirwan  informs  us,  that  in  Sweden 
sieralized  by  fulphur  and  copper.  This  is  of  a  black-  and  Germany  this  metal  has  been  found  united  to  filver 
iih  grey  colour,  a  glafly  texture,  brittle,  heavy,  and  in  an  hard  and  brittle  amalgam.  M.  de  LTfle  had  a  fpe- 
decrepitatin^  ftrongly  when  heated.  It  is  found  at  Muf-  cimen  of  this  ore  from  Germany  ;  which,  as  M.  Mon- 
chel  Lanftjerg.  An  ore  of  this  kind  is  alfo  found  in  gcz  informs  us,  is  imbedded  In  a  quartzofe  mafs,  and 
the  duchy  of  Deux  Fonts.  In  the  fulphur  of  Idria  a  mixed  with  cinnabar.  A  fpecimen  brought  from  the 
black  cinnabar  is  likewifr  faid  to  be  found,  which  re-  mine  called  Carolina,  in  a  cryftalhne  form,  was  depo- 
tains  its  colour  in  fubhmation;  but  this  is  ^ot  yet  fuffi-  fited  in  the  royal  cabinet  at  the  king's  garden  at  Paris, 
cientiy  confirmed,  though  It  is  too  bold  an  affertion  M.  de  LTfle  likewife  informs  us,  that  a  fpecimen  of 
of  Dr  J.  R,  Foriler  that  no-  fuch  cinnabar  has  ever  native  gold  was  brought  from  Hungary,  which,  ac- 
heen  found.  He  adds,  that  a  certain  learned  man  cording  to  Cronftedt,  was  probably  an  amalgam  of 
thought  he  had  difcovercd  fome  near  the  copper  ores  mercury  and  gold.  It  is  compofed  of  quadrangular 
St  Lauterberg  ;  but  that  It  proved  to  be  a  red  copper  prifms,  of  a  greyifli  yellow  colour,  and  brittle  texture. 
cal.v,  v.hich  is  iliil  to  be  met  with  in  that  place.  Neumann  likewife  obferves,  that,  fometimes  a  mineral, 
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containing  gold  or  tilver,  is  met        among  mercurial 
ores,  theugh  very  rarely. 

Thefe  natural  amaljrams  account  for  the  great  fpecl* 
fic  gravity  of  fomc  kinds  of  quickfilver.  This  rmy 
proceed  from  a  natural  mixture  of  gold,  though,  ac- 
cording to  Boerhaave,  it  may  alfo  arife  from  its  being 
redi^ftilicd  a  great  number  of  times.  By  a  fimilar  mode 
of  reafooing  we  may  conclude,  that  the  fmallell  fpc 
cific  gravities  of  quickfilver  proceed  ifrom  its  amalga- 
mation with  filver,  lead,  and  other  metals  or  femime- 
tals,  which  in  fpite  of  repeated  diftillations  may  ftill 
preferve  their  union  with  it ;  for  Dr  Boerhaave  informs 
us  that  he  could  not,  by  aay  number  of  diftillations, 
free  mercury  perfeftly  either  from  tin  or  lead. 

M.  Magellan,  in  his  notes  on  Cronftedt's  Mineralogy, 
fays,  "  That  mercury  is  m.any  times  found  amalgamated 
with  lead,  is  eafjly  evinced  by  the  procefs  of  M.  GrofTe 
mentioned  by  Macquer  in  his  elements  of  Chemiftry, 
where  the  method  of  extrafting  mercury  from  fome 
folutions  of  lead  is  defcribed ;  but  the  fame  Macquer, 
in  his  Chem.ical  Didlionary,  pofitively  affirms,  that, 
though  Beccher  and  Kunckd  have  both  given  other 
proceifes  for  extracting  mercury  from  lead,  and  though 
the  method  pointed  out  by  M.  Groffe  is  eafier  than  the 
others,  neverthelefs  it  does  not  fucceed  if  the  lead  be 
qiute  pure  without  any  amalgamation  with  mercury. 
And  Boerhaave  has  exprefsly  made  the  fame  alTertion, 
complaining  of  thok  authors  who  affirm  the  contrary." 
Dr  Black,  however,  feems  to  be  of  a  different  opinion  ; 
and,  in  his  public  courfe  of  le<Shires,  teaches  that,  "  by 
fome  proceffes  of  the  more  difficult  kind,  mercury  m^y 
be  extrafted  from  lead though  he  cautions  us,  ut 
the  fame  time,  not  to  infer  from  this,  or  any  other  che- 
mical prcx:efs,  the  poffibiUty  of  the  tranfmutation  of 
metals. 

Mercury  is  not  in  any  way  altered  by  the  aftion  of 
light.  Its  dilatation  by  heat  is  extremely  regular,  as 
has  lately  been  fliown,  in  a  very  great  variety  of  expe- 
riments, by  Dr  Adair  Crawford ;  for  whicli  reaion  it  is 
ufed  as  the  meafure  of  heat,  and  thermometers  are  ufu- 
ally  filled  with  this  metal.  When  oppofed  to  the  heat 
of  about  600°  of  Fahrenheit,  it  boils  and  is  difperfed  in 
a«  invifible  fume ;  which,  however,  has  been  obferved  to 
have  the  elafticity  of  the  lleam  of  water,  and  to  burll 
an  iron  box  in  which  it  was  attempted  to  confine  it. 
If  it  be  made  to  boil  in  a  clofo  velTel  fitted  with  a  pro- 
per apparatus,  it  will  all  come  over  in  its  proper  form, 
and  leave  any  fixed  matter  it  might  contain  in  the  re- 
tort. This  afl'ords  an  eafy  method  of  purifying  it  from 
the  bafe  metals  with  which  it  is  frequently  adulterated; 
though  even  in  this  way  it  is  neceflary  to  raife  the  fire 
cautioufly,  or  a  part  of  the  fixed  metal  will  be  carriqd 
up  along  with  the  mercury.  And  even  with  all  the 
care  that  can  be  taken,  it  has  been  found  impoffibk, 
416  has  been  already  faid,to  free  it  perfedly  from  a  mix- 
ture of  the  bafe  metals  by  any  number  of  diftillations. 

By  a  very  great  number  of  diftillations,  however,  it 
was  faid  tlrat  fome  change  might  be  made  upon  this 
metal ;  and  that  it  became  not  only  purer,  but  fpccifi- 
cally  heainer^  by  fuch  an  operation.  Boerhaave,  after 
making  it  undergo  this  operation  5 1 1  times,  found  fome 
difference  ;  but  three  years  after,  in  a  Memoir  inferted 
in  the  Philofophical  Tranfaftions  for  1736,  he  acknow- 
ledged, that,  on  repeating  the  operation  877  times,  its 


ipeclfic  gravity,  R8  fhown  by  Dr  Gravefande's  nice  hy- 
droftatic  balance,  appeared  to  be  no  more  than  13.500 
to  diftilled  water. 

"  Boerhaave  died  (fays  Mr  Magellan  in  his  Notes 
on  Cronftedt's  Mineralogy)  two  y<:ars  after,  on  the  23d 
of  September  1738  ;  and  left  hia  papers  to  his  two  ne- 
phews, Herman,  who  died  the  7th  of  Oaober  1753, 
and  Kaw,  wlio  died  five  years  after.  On  their  death-? 
the  manufcripts  fell  into  the  hands  of  Charles  Frederick 
Knife  phyfician  to  the  Emperor  of  Ruffia.  This  gen- 
tleman publifiied  a  fiiort  cxtraft  from  Boerhaave'a  Dia- 
ry in  the  ninth  volume  "of  tlie  Novi  Commentarii  of  the 
Imperial  Academy  of  Fetcrfb\u-g,  of  which  the  follow- 
ing are  the  refults, 

«  The  fpecific  gravity  of  the  purcft  gold  to  that  of 
diftilled  water  is  -  -  19,024 

That  of  mercury  diftilled  once  in  a  retort  13,570 
Diftilled  1009  times        _  -  -  '^hS9'^ 

Once  from  its  amalgam  with  gold  -  I3»55'-'^ 
750  times  from  the  fame  amalgam  -  I3'520 
877  times  from  the  fame  -         -  I3j5oo 

Once  from  its  amalgam  with  filver  -  1  3,550 
2 1 7  times  from  the  lame  amalgam        -  i3'5'^'^ 

«*  It  is  evident,  therefore,  by  thcfe  fa€ts,  that  mercury 
does  not  acquire  any  additional  increafe  to  its  fpecific 
gravity  by  the  mere  repetition  of  fimple  diftillations, 
nqr  by  its  amalgamations  with  gold  or  filver,  provided 
it  be  afterwards  properly  feparated  by  fire." 

It  is  certain,  however,  that  there  arc  very  confider- 
able  differences  in  the  fpecific  gravity  of  different  fpcci- 
i?iens  of  quickfilver ;  and  authors  have  by  no  means 
agreed  in  fixing  the  ftandard. — Bergman  ftates  it  at 
14.110;  and  Mufchenbroek  aiferts  that  fuch  was  the 
fpecific  gravity  of  Boerhaave's  quickfilver  that  had  been 
diftilled  5  1 1  times  :  but  fome  modern  authors,  ainong 
whom  ia  M.  Fourcroy,  ftate  the.  fpecific  gravity  of  thia 
metal  at  no  more  than  13.000.  Modern  experiments, 
however,  ihow  that  it  is  generally  about  13.500  or 
13.600.  "  This  (fays  Mr  Magellan)  I  am.  informed 
was  the  mean  fpecific  gravity  found  by  the  late  Lord 
Cavendifli,  after  the  repeated  and  nice  trials  he  made, 
upon  50  different  fpecimens  of  quickfilver,  on  which  La 
employed  all  his  iuduftry  and  attention  to  determine 
this  point. 

*'  The  hydroftatical  experiments  I  lately  undertook 
of  this  kind  upon  ten  different  fpecimens  of  mercury, 
two  of  which  were  revived  from  natural  and  artificial 
cinnabar  by  the  operator  of  Mr  Kirwan,  confirmed  mc 
in  the  fame  opinion. 

"  The  temperature  of  the  atmofphere  was  nearly  the 
mean,  viz.  at  the  50th  degree  of  Fahrenheit's  tbermou; 
meter ;  and  the  fcales  employed  were  fo  nice,  that  they 
turned  with  the  hundredth  part  of  a  grain  when  loaded 
with  four  pounds  weight. — The  method  made  ufe  of  to 
afcertain  thefe  fpecific  gravities  is  the  eafieft  of  all.  A 
phial  of  white  glafs  with  a  ground  ftopple  was  counter- 
balanced with  lead  or  other  matter  in  a  nice  pair  of 
fcales.  The  fubftance  to  be  tried  was  introduced  into 
the  phial  and  weighed  together,  and  the  weight  we  fup- 
pofe  =:  a.  The  remaining  fpace  of  the  phial  being 
then  filled  with  diftilled  water,  we  fnppofe  the  weight 
now  to  be  =  b.  Laftly,  the  phiid  was  filled  with  di- 
ftilliid  water,  and  the  weight  fuppofed  =:  c.  It  is  evi- 
f'  D  3  dent, 
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dent,  that  h  -^azzd,  the  quantity  of  water  in  the  fe-  er  feiifatlon  of  its  own  temperature,  this  being  always 
cond  operation  ;  c  —  d  zz  e,  the  water  whofe  bulk  is    much  lefs  than  that  of  a  living  body  ;  and  the  multip'li- 

city  of  thefe  points  of  contad  being  all  at  once  applied  ' 
to  this  organ  of  fenfation,  muft  be  more  powerfully  felt 
than  whenever  we  touch  any  other  matter  that  is  light- 
er  in  itfelf,  or  of  a  icfs  denfity." 

Notwithftnnding  this  apparent  coldnefs,  however, 
quicklilver,  when  expofed  to  the  fame  degree  of  heat, 
and  in  the  fame  circumftances  with  various  other  fub- 
ftances,  foon  becomes  hotter  to  the  touch  than  any  of 
them.  "  The  fundamental  principle  of  this  (fays  Mr 
Magellan)  confifts  in  the  fmall  quantity  of  fpecihc  fire, 
or  the  lefs  capacity  which  mercury  is  endowed  with  of 
receiving  heat.  This  is  fuch,  that,  compared  with  the 
capacity  of  water  for  the  fame  purpofe,  it  is  in  the  ra- 
tio of  0.033  appears  by  the  table  of  the 
quantities  of  fpecific  lire  contained  in  various  bodies.- — 
This  tabic,  publiihed  in  Magellan's  EfTay  on  Elemen- 
tary Fire,  was  grounded  upon  various  important  expe- 
riments and  obfervations  made  by  Mr  Kirwan,  in  con- 
fequence  of  the  new  Theory  of  Fire  difcovcred  by 
Dr  Crawford.  Hence  it  follows,  that  if  equal  quan- 
tities of  heat  be  communicated  to  equal  quantities  of 
water  and  mercury,  the  latter  will  have  a  tempera- 
ture 30  times  greater  than  that  of  the  water  ;  that 
is  to  fay,  in  the  inverfe  ratio  of  their  refpeftive  capaci- 
ties, or  as  I  to  30  (=0.033:  i.oco),  in  the  fame 
manner  as  it  mufl.  happen,  when  equal  meafures  of  corn 
or  of  any  fluid  are  thrown  into  veffels  whofe  bottoms 
are  as  30  to  i  ;  for  then  their  heights  muft  neceffarily 
be  in  their  inverfe  ratio,  viz.  of  i  to  30,  &c.  See 
Chemistry,  n°  1225,  &c. 

Quickfilver  does  not  appear  to  difiblve  in  water ;  but 
Fourcroy  remarks,  that  phyficians  are  in  the  praftice  of 
fufpending  a  bag  full  of  it  in  vermifuge  ptifans  during, 
their  ebullition,  and  that  experience  lias  evinced  the 
good  effeds  of  it.  Lemeiy  afferts,  that  in  this  procefs 
there  is  no  lofs  of  weight;  but  this  is  denied  by  others. 
Fourcroy  aifeits,  that  this  metal,  rubbed  between  the 
fingers,  emits  a  perceptible  odour,  though  Magellan, 
fays  he  tried  the  experiment  many  times  without  fuc- 
cefs. 

Fourcroy  likewife  afferts,  that  mercury  when  pure 
emits  a  phofphoric  light  by  agitation,  particularly  in 
hot  feafons.  'J  his  phenomenon  has  certainly  been  ob- 
ferved  in  the  mercury  of  the  barometer;  but  its  appear,, 
ance  on  other  occafions  refts  entirely  on  the  authority 
of  Mr  Fourcroy.  Even  in  the  barometer  it  does  not 
take  place,  unlefs  the  Torricellian  vacuum  be  not  per- 
fedtly  made  in  the  fpace  at  the  top  of  the  tube.  Phials 
of  glafs  nearly  exhaufted  of  air,  and  containing  fome 
quickfilver  hennetically  fealed  up,  will,  on  being  iTiakcn, 
produce  as  much  light  in  the  dark  as  is  fuflficicHt  to  fhow 
the  hour  on  the  dial-plate  of  a  watch.  But  if  a  per? 
fed  vacuum  be  produced  by  nicely  boiling  the  quickfil* 
ver  within  the  glafs,  no  appearance  of  this  kind  is  to  be 
perceived.  The  phenomenon  is  certainly  of  the  elec- 
trical kind ;  and  its  not  appearing  in  the  perfect  vacuum 
is  owing  to  the  difficulty  there  is  in  fetting  in  motion 
any  large  quantity  of  eleftric  matter  by  itfelf, .  which 
indeed  can  fcarce  be  doJie  without  producing  very  vio-. 
lent  elFefts.    Se.e  Elkctricitt- Index. 

Mercury  unites  with  all  the  metals  and  feraimetals, 
excepting  iron  and  regulus  of  antimony.  Thefe  com., 
pounds  are  called  amalgams ;  and  Mr  Machy  has  ob- 

ftrved, , 


equal  to  that  of  the  fubftance  ;  and  that  -is  the  fpecific 

gravity  fought  for. — Particular  care  was  taken  that  no 
bubble  of  air  remained  in  the  iafide.  For  this  purpofe 
a  very-fmali  groove  was  made  with  a  file  on  the  infide 
of  the  glafs  ftopper  ;  and  this  was  introduced  fide  wife 
without  admitting  any  air,  leaving  the  fuperfluous  wa- 
ter to  rufh  out. 

"  The  greatcft  fpecific  gravity  of  any  of  thofc  fpe- 
cimens  was  13.620,  and  the  leaft  13.450.  The  heavieft 
was  neither  of  the  two  that  had  been  diftilled  from  cin- 
nabar, but  a  common  quickfilver  bought  at  Apotheca- 
ries Hall,  London  ;  and  the  lighteil  was  taken  from  a 
.  barometer  of  the  beft  and  deareft  kind  made  by  one  of 
the  moft  reputed  inflrument-makers  in  England. 

"  The  moft  obvious  caule  of  this  difference  of  fpeci- 
fic gravity  in  quickfilver  feems  to  be  its  mixture  or 
amalgamation  with  other  metals.  Certainly,  when  uni- 
ted to  gold,  its  gravity  muft  of  courfe  be  fpecifically 
augmented  :  on  the  contrary,  it  muft  be  leffened  when 
united  with  any  other  metal,  platina  only  excepted ; 
and  the  fame  muft  be  the  cafe  whether  water  or  any 
other  moifture  is  mixed  with  it ;  for  in  fuch  a  cafe  the 
metal  will  be  found  heavier  after  evaportion.  A  fimple 
boihng  of  the  quickfilver  over  the  fire  in  an  open  veflel 
■will  completely  free  it  from  this  mixture ;  and  no  care- 
ful maker  of  experiments  fliould  negleft  the  preparation 
before  he  undertakes  to  employ  mercury  in  any  procefs, 
or  for  any  purpofe  of  the  philofophic  kind.  The  boil- 
ing muft  be  continued  for  20  or  30  minutes  in  order  to 
€xpel  the  whole  moifture. 

Another  caufe  by  which  the  fpecific  gravity  of  quick- 
filver becomes  fubjeft  to  alteration  is  the  difference  of 
ttmperature  of  the  atmofphere  at  the  time  of  making 
the  experiment.  Nor  is  it  quickfilver  alone,  but  every 
other  fubftance  whofe  fpecific  gravity  is  affefted  by  this 
caufe  in  a  greater  or  lefter  degree  ;  infomuch  that  Mr 
Magellan  does  not  hefitate  to  pronounce  the  labours  of 
all  thofe  who  have  undertaken  to  compofe  tables  of  fpe- 
cific gravities,  without  regard  to  this  circumftance,  to 
be,  if  not  entirely  ufelefs,  at  leaft  incapable  of  afford- 
ing proper  fatlsfaftion  in  the  nice  inquiries  that  depend 
on  this  knowledge. 

In  Eifenchmid's  table  of  fpecific  gravities  it  is  alTert- 
ed,  that  a  cubic  inch  of  mercury  in  fummer  weighs  fe- 
ven  ounces,  one  gros,  66  grains;  but  in  winter  it  weighs 
20  grains  more :  the  whole  weight  then  being  feven 
«unces,  two  gros,  14  grains  (allowing  72  grains  to  the 
gros),  This,  however,  leaves  the  matter  almoft  in  as 
great  uncertainty  as  before  ;  the  fummer  and  winter 
temperature  being  widely  different  in  different  places, 
and  vei-y  often  even  in  the  fame  place.  Unlefs  there- 
fore the  temperature  of  the  air  is  attended  to  at  every 
experiment  in  taking  the  fpecific  gravity  of  any  fub- 
fiance  whatever,  there  can  be  no  certainty  of  the  refult. 

Quickfilver  always  feels  cold  when  touched  in  the 
common  temperature  of  the  atmofphere.  Our  fenfa- 
tions,  according  to  Fourcroy,  deceive  us  in  this  cafe, 
for  a  thermometer  dipped  in  quickfilver  always  ftiows 
the  common  temperature.  "  The  great  continuity  of 
contaft  between  the  live  fkin  and  numerous  metallic 
particles  in  an  equal  fpace,  and  which  are  proportional 
to  its  great  fpecific  gravityj  necdfarily  produces- a  ftrong- 
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fervcd,  that  in  forming  them  a  certain  degree  of  cold  is 
produced.  He  made  the  experiment  by  covering  the 
ball  of  a  thermometer  with  tin-foil,  and  then  dipping  it 
into  quickfilver  :  upon  which  that  in  the  thermometer 
fell  fome  degrees  :  which  agrees  perfeftly  well  with  the 
doftrine  of  latent  heat  firft  difcovered  by  Dr  Black,  as 
it  fhows  that  in  this,  as  well  as  other  cafes,  where  a 
body  paffes  from  a  folid  into  a  fluid  ftate,  a  degree  of 
eold  is  produced. — The  following  obfervations  on  the 
amalgams  of  mercury  with  different  metals  are  extraft- 
cd  from  the  Memoirs  of  the  Academicians  of  Dijon.  _ 

1.  The  amalgam  of  gold  and  mercury  cry  ftalhzes  in- 
to quadrangular  pyramids.  Six  ounces  of  mercury  are 
retained  by  one  of  gold  in  this  cryftalli/ation  ;  but  that 
%vith  filver  retains  a  third  part  more  of  quickfilver. 

2.  The  amalgam  with  hlver  is  Hkewife  fufcept!i)k  of 
crj'ftalli'zation,  and  affumes  the  form  of  a  tree  every 
ounce  of  filver  retaining  eight  of  mercury.  This  amal- 
gam, by  means  of  the  nitrous  acid,  well  freed  from  the 
vitriolic'  by  folution  of  filver  in  the  fame,  fonns  that  cu- 
rious kind  of  vegetation  mentioned  in  the  article  Che- 
mistry, n°  754,  called  ^rbor  Diana,  or  Arbor  Ph'ilo- 
fophorum. — The  following  is  recommended  by  Mr  Ma- 
gellan as  the  fliorteft  procefs  : 

'*  Dilfolve  228  grains  of  filver,  and  half  as  much 
quickfilver,  in  pure  nitrous  acid.  Add  to  the  folution, 
when  made,  five  ounces  (of  576  grains  each)  of  di- 
ftilled  water.  Put  this  folution  into  a  fpherical  veffel 
of  white  glafs,  at  the  bottom  of  which  muft  already  be 
put  432  grains  of  an  amalgam  of  filver  of  the  confift- 
ence  of  butter :  let  the  veflel  be  kept  in  a  quiet  place, 
free  from  any  fliaking  or  external  agitation  ;  and  at  the 
end  of  fomc  few  hours  the  figure  of  a  bufh  or  tree  of 
filver  will  be  foniied  within  the  water  of  the  glafs  vef- 
fel. The  metals  contained  in  the  folution  and  in  the 
amalgam  attrad  each  other,  and  a  number  of  fmall  tetra- 
hedral  crj^ftals  are  formed,  which  lay  hold  at  one  ano- 
ther's end,  and  form  the  appearance  of  a  vegetation. 

3.  Copper  is  amalgamated  with  luercury  with  great 
difficulty,  and  only  by  mixing  blue  vitriol  with  mer- 
cury and  water  in  an  iron  retort  over  the  fire.  ^  The  acid 
then  attacks  the  veffel,  and  the  copper  is  precipitated  in 
a  metallic  ftate,  which,  by  ftirring  it.  with  an  hot  iron 
fpatula,.  unites  to  the  mercury,  but  does  not  cryftallizev 

4.  Two  ounces  of  melted  lead  poured  on  a  pound  of 
mercury  produce  a  half  fluid  amalgam,  which  being  de- 
canted gives  fome  ci7ftal3  like  thofe  of  filver.  One 
ounce  of  thefe  ci-yftals  retains  an  ounce  aiid  aa  half  of 
mercury. 

5.  The  amalgam  of  tin  cryftallizes  into  thia  fhining 
lamellse,  with  polygonous  cavities  between  one  another. 
Two  ounces  of  thi  retain  fix  of  mercury  in  this  cry- 
ftallization. 

6.  Mercury  amalgamates  with  bifmuth  by  means  of 
heat,  and  produces  cryllals  of  an  oftohedral  form,  and 
lamellated  triangles  and  hexagonsv  They  are  black  on 
the  upper  furface,  and  fliining  underneath.  In  this 
eiyftaUIzation  th*  bifmuth  retains  double  its  weight  of 
mercury. 

7.  Zmc,  in  fufion,  poured  upon  mercury,  produces 
a  crackling  noife  refembUng  that  produced  by  a  hot 
body  thrown  into  boiling  water.  It  ciyftallizes  very 
well  into  lamellated  hexagonal  figures,  leaving  cavities 
among  themfelves.  One  ounce  of  zinc  retains  two  and 
«n  half  of  mercury  la  this  cryftailiaation. 


8.  ^iclftlmr  does  not  amalgamate  with  arfenic,  ex- 
cept by  heat,  and  then  only  in  very  fmall  quantity.  This 
metal  anfvvers  very  important  purpofes  both  in  medi- 
cine and  the  arts.  Though  it  has  no  perceptible  tafte, 
it  produces  very  remarkable  effefts  on  the  ftomach  and 
inteftines  of  animals,  as  well  as  on  the  furface  of  the 
fliin.  Infefts  and  worms  are  extremely  fenfible  of  this 
effeft,  and  the  metal,  almoft  in  any  ftate,  is  exceeding- 
ly pernicious  to  them.  Phyficians,  therefore,  employ 
it  as  an  excellent  vermifuge  (fee  Medicine,  p.  3^i-)» 
and  it  is  hkewife  one  of  the  moft  powerful  remedies  in 
the  materia  medica  for  many  obftinate  diforders  beiides 
thofe  of  the  venereal  kind,  in  which  its  efficacy  has  long 
been  celebrated.  "  Y.^tn  the  moft  virulent  produd  of 
mercur)-  (fays  Mr  Magellan),  known  by  the  name  of 
fuhhmale  corrofive,  which  is  the  moft-  violent  poifon,  is 
often  taken  internally  in  very  minute  dofes,  under  the 
diredlion  of  fkilful  phyficians,  and  produces  the  moft. 
happy  effefts  in  a  great  variety  of  cafes  even  of  the 


moft  defperate  kind. 


This  is  a  fad  which  I  have  ex- 
perienced myfelf,  in  a  dreadful  fcorbutic  complaiiit 
which  I  fuffered  far  above  four  yearsj  with  reftlefs  and 
violent  pains  in  the  eyes  and  head.    None  of  the  moft 
able  phyficians  in  London  and  Paris  I  confulted  afford- 
ed me  any  effedual  reUef,  till  I  had  the  good  fortune 
to  confult  Mr  Sacre  furgeon-oculift  at  Antwerp.  His 
prefcription  confifted  of  three  grains  of  lubHmate  dif- 
folved  in  a  pint  of  common  proof  fplrit..    The  dofe^ 
confifted  in  taking  every  morning  two  fpoonfids  ©f  it- 
in  a  pint  of  new  milk.    In  lefs  than  two  months  I  be- 
gan to  feel  relief  ;  and  in  three  months  time  was  com- 
pletely cured.    The  firft  methodical  pradice  of  this  re- 
medy was  communicated  to  the  celebrated  Van  Swieten, 
firft  phyfician  to  the  Emperor's  court,  by  the  late  Dr 
A.  R.  Sanches,  then  chief  phyfician  to  the  court  of 
Peterft)urg,  as  appears  by  the  laft  volume  af  the  Com- 
mentaries of  the  fanae  Van  Swieten,  publllhed  in  1772. 
This  volume  was  pubfifhed  after  the  author's  death ;  but 
he  had  enjoyed  during  his  life  the  glory  of  being  the 
author  of  this  wonderful  remedy,  which  continues  to 
bear  his  name  among  the  ignorant  and  inaccurate  phyfi-^ 
clans  of  our  times.-" 

But  whatever  ufes  this  fait  may  be  put  to  when  ta-. 
ken  in  fmall  quantities,  it  is  certainly  not  lefs  viclent 
than  arfenic  itfelf,  if  taken  in  a  large,  dofe  ;  and  the 
danger  is  the  greater,  on  account  of  the  difficult  folu- 
tion of  the  iaU,  which  requires  for  this  purpofe  19. 
times  its  weight  of  water.  Alkahne  falts,  however, 
prove  a  very  effedual  antidote,  and  will  inftantly  re- 
lieve the  fymptoms  ;  but,  on.  account  of  the  infolubili- 
ty  of  the  poifonous  fait,  the  diforders  occafioned  by  it 
foon  return,  and  require  a  repetition  of  the  fame  reme- 
dy.  In  cafes  where  alkaline  falts  are  not  immediately 
at  hand,  foap  diffolved  in  water  will  anfwer  the  fame 
purpofe  ;  or  if  this  alfo  ftould  not  be  inftantly  procure- 
able,  chalk,  lime,  fpirit  of  hartftiorn,  or  magnefia  al-. 
ba,  might  be  ufed  with  good  effedl. 

Quickfilver  is  employed  in  ChiU  and  Peru  to  extrad 
gold  and  filver,  when  native,  from  the  earthy  matters 
with  which  they  are  mixed.  The  principle  on  which 
this  method  is  founded  is  the  ftrong  mutual  attradion 
betwixt  mercury  and  the  precious  metals.  By  reafon 
of  this  the  fmalleft  particles  either  of  gold  or  filver 
form  an  amalgam  with  the  mercury,  part  of  which  is 
fbraiiied  off,  and  the  remainder  either  feparated  by  di- 
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ftlllation  Jn  iron  retorts,  or  by  a  kind  oF  diftlllation  per 
defcenfum  ;  putting  it  in  a  kind  of  metallic  fieve  over  a 
veflel  of  water,  to  receive  the  mercury,  which  is  driven 
-  down  by  a  fire  lighted  in  a  veffel  above  the  amalgam. 

I'he  amalgam  with  gold  ferves  alio  to  gild  copper  or 
filver,  fo  that  they  appear  as  if  made  of  folid  gold. — 
For  this  purpofe  the  pieces  are  to  be  well  cleaned,  aud 
then  dipped  in  a  weak  aquafortis  ;  then  In  a  nitrous  fo- 
lution  of  quickfilver,  which  covers  them  with  a  kind 
•of  fdvering.  After  this  the  amalgam  of  gold  is  very 
■equally  fpread  over  them ;  which  being  done,  the  piece  is 
-eJtpofcd  to  a  heat  fufficient  to  volatilize  the  quickfilver, 
and  the  gold  is  then  left  ftrongly  adhering  to  the  metal. 
The  only  ufe  to  which  the  amalgam  of  mercury  with 
lead  has  hitherto  been  applied,  is  the  luting  glafs  veffels 
in  which  fpecimens  of  natural  hiitor)'-  are  to  be  prefervcd 
in  fpirit  of  wine.  For  this  it  is  more  proper  than  any 
other  fubftance,  having  an  excellent  effed  in  prevent- 
ing evaporation.  The  amalgam  of  tin  is  commonly 
employed  in  making  looking-glaffes  or  mirrors.  The 
thm  flieet  of  tin  is  laid  down  on  a  large  flat  table  of 
ftone  ;  a  proper  quantity  of  mercury,  in  which  fome 
-tin  has  already  been  diflolved  to  prevent  it  from  de- 
■ftroying  the  tin  fheet,  is  rubbed  over  with  a  bunch  of 
doth  like  a -fiat  bung,  and  the  glafs  carefi^lly  Aided  up- 
on it  from  one  end  to  the  other,  in  fuch  a  manner  that 
:tlie  dirty  crult  of  the  quickfilver  is  driven  ofl'  before  its 
e^dge  ;  and  the  glafs  is  then  loaded  with  weights  all 
over  :  by  inclining  gradually  the  ttone  table,  the  fuper- 
fluous  mercury  is  difcharged  ;  and  in  a  few  hours  both 
cohere  together.  This  amalgam  is  ufed  for  exciting 
the  eledriclty  of  glafs  globes  in  the  common  electrical 
-machines,  but  is  faid  to  be  inferior  in  itrength  to  that 
made  with  7,inc. 

Quickfilver  heated  by  itfelf,  with  accefs  of  air,  is  by 
•degrees  converted  into  a  red  powder,  improperly  called 
Mercuriiis  precipitatus  per  fe.  It  confilts  of  the  calx 
■of  the  metal  united  with  the  bafis  of  dephlogifticated  or 
pure  air,  which  may  be  expelled  from  it  again  by  a  ftrong 
heat;  and  this  was  the  firil  method  by  which  DrPrieil- 
ley  obtained  this  kind  of  air., 

Mercui-y  is  not  altered  by  the  contatl  of  air :  It  is 
only  obferved,  that  it  becomes  tarnifhed  by  the  particles 
of  duft  which  the  air  depofits  ;  and  from  that  circum- 
ftance  mercury  has  been  called  the  loadftone  of  duft. — 
Though  all  bodies  have  this  property,  it  feems  more  re- 
markable in  mercury  than  any  other,  on  account  of  its 
great  fplendour  ;  but  it  is  not  in  the  leaft  changed  by 
this  circumftance,  nothing  more  being  neceffary  to  re- 
ftore  it  to  its  original  brilliancy  than  filtration  through 
a  piece  of  fhamoy  leather. 

The  volatility  of  mercury  prevents  it  from  uniting 
with  earths  in  the  way  of  fufion  ;  though  M.  Fourcroy 
is  of  opinion  that  its  red  calx,  or  precipitate  per  ft, 
might  perhaps  fix  in  glaffes,  and  colour  them,  as  is  ob- 
ferved in  the  calx  of  arfenic. 

QUICK-MATCH,  among  artillery  men,  a  kind  of 
■combuftible  preparation  formed  of  three  cotton  llrands 
drawn  into  length,  and  dipped  in  a  boihng  compofi- 
tion  of  whlte-wine  vinegar,  faltpetre,  and  mealed  pow- 
der. After  this  immerfion  it  is  taken  out  hot,  and 
laid  in  a  trough  where  fome  mealed  powder,  moiften- 
cd  with  fplrlts  of  wine,  is  thoroughly  incorporated  in- 
to  the  twifts  of  the  cdtton,  by  rolling  it  about  there- 
in.    Thus  prepared,  they  are  taken  out  feparately, 
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and  drawn  through  mealed  powder ;  then  hting  Upon  O 
a  hne  and  dried,  by  which  they  are  fit  for  immediate 
fervice,  Qni 

QUID  PRO  QUO,  in  law,  q.  d,  «  what  for  what,"  ' 
denotes  the  giving  one  thing  of  value  for  another ;  or 
the  mutual  confideration  and  performance  of  both  partiea 
to  a  ccTitraft. 

QviDpro  quo,  or  Qui  pro  quo,  is  alfo  ufed  in  phyfic 
to  exprefs  a  miftake  in  the  phyfician's  bill,  where  qmd 
js  wrote  for  quo,  i.  e.  one  thing  for  another  ;  or  of  the 
apothecary  in  reading  quid  for  quo,-AWil  giving  the  patient 
the  wrong  medicine.  Hence  the  term  is  in  the  gene- 
ral extended  to  all  blunders  or  miftakes  committed  ia 
medicine,  either  in  the  prefcription,  the  preparation, 
or  application  of  remedies. 

QUIDDITY,  ci,yiDDiTAs,  a  barbarous  term  ufed 
in  the  fchools  for  effence.  The  name  is  derived  hence, 
that  it  is  by  the  effence  of  a  thing  that  it  is  taie  quid, 
fuch  a  quid,  or  thing,  and  not  another.  Hence  what 
is  effential  to  a  thing  is  faid  to  be  qutddative. 

QUIETISTS,  a  religious  fed,  famous  towards 
the  clofc  of  the  laft  century.  They  were  fo  called  from 
a  kind  of  abfolute  reft  and  inaaion,  which  they  fuppo- 
fed  the  foul  to  be  in  when  arrived  at  that  ftate  of  per- 
fedion  which  they  called  the  unitive  life ;  in  which 
ftate  they  ^  imagined  the  foul  wholly  employed  in 
contemplating  its  God,  to  whofe  influence  it  was  en- 
tirely fubmiflive  ;  fo  that  he  could  turn  and  drive  it. 
where  and  how  he  would.  In  this  ftate,  the  foul  no 
longer  needs  prayers,  hymns,  &c.  being  laid,  as  it  were, 
i"  5'^^5  bofom  and  between  the  arms  of  its  God,  in  whom 
it  is  in  a  manner  fwallowed  up. 

Molinos,  a  Spanifli  prieft,  is  the  reputed  author  of 
Quietifm  ;  though  the  Illuminati  in  Spain  had  certain- 
ly taught  fomething  hke  it  before.  The  fentimenta  of 
Molinos  were  contained  in  a  book  which  he  pubhflied 
at  Rome  in  the  year  1681,  under  the  title  of  the  Spi- 
ritual Guide ;  for  which  he  was  caft  into  prifon  in 
1685,  and  where  he  publicly  renounced  the  errors  of 
v/hicli  he  was  accufed.  This  folemn  recantation, 4iow- 
ever,  was  followed  by  a  fentence  of  perpetual  imprifon- 
ment,  and  he  died  in  prifon  in  the  year  1696.  Moli- 
nos had  numerous  difciples  in  Italy,  Spain,  France,  and 
the  Netherlands.  One  of  the  principal  patrons  and 
propagators  of  Quietifm  in  France  was  Marie  Bouvi- 
eres  de  la  Mothe  Guyon,  a  woman  of  faflilon,  remark- 
able lor  goodnefs  of  heart  and  regularity  of  manners  ; 
but  of  an  un  fettled  temper,  and  fubjedt  to  be  drawn 
away  by  the  feduftion  of  a  wann  and  unbridled  fancy. 
She  derived  all  ideas  of  religion  from  the  feelings  of 
her  own^  heart,  and  defcribed  Its  nature  to  others  as 
Ihe  felt  it  herfelf.  Accordingly,  her  religious  fenti- 
ments  made  a  great  nolfe  in  the  year  16H7  ;  and  they 
were  declared  unfound,  after  accurate  inveftigation,  by 
feveral  men  of  eminent  piety  and  learning,  and  profef- 
fedly  confuted,  in  the  year  1697,  by  the  celebrated 
Boffuet.  Hence  arofe  a  controverfy  of  greater  mo. 
ment  between  the  prelate  laft  mentioned  and  Fenelou 
archbifliop  of  Cambray,  who  feemed  difpofed  to  favour 
the  fyftem  of  Guyon,  and  who  In  1697  publllhed  a 
book  containing  feveral  of  her  tenets,  Fenclon's  book, 
by  means  of  Boffuet,  was  condemned  in  the  year  1699, 
by  Innocent  XII.  and  the  fentence  of  condemna- 
tion was  read  by  Fenelon  himfelf  at  Cambray,  who  ex- 
horted the  people  to  refped  and  obey  the  papal  decree- 
Not- 
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ttifts  Notwithiftanding  this  feeming  scqukfceneo,  the  arch- 
il bifhop  perfifted  to  the  end  «)f  his  days  in  the  fentiments, 
'  '  which,  in  obedience  to  the  order  of  the  pope,  he  re- 
traced and  condemned  in  a  public  manner. 

A  feft  fimilar  to  this  had  appeared  at  Mount  Athos 
in  Theflaly,  near  the  end  of  the  1 4th  century,  called  He. 
fychajls,  meaning  the  fame  with  Q^ietifts.  They  were 
a  branch  o't  the  myfllcs,  or  thoft  more  perfed  monks, 
who,  by  long  and  intenfe  contemplation,  endeavoured 
to  arrive  at  a  tranquillity  of  mind  free  from  every  de- 
gree of  tumult  and  perturbation.  In  conformity  to  an 
ancient  opinion  of  their  principal  doftors  (who  thought 
there  was  a  celeftial  light  concealed  in  the  deepeft  re- 
tirements of  the  mind),  they  ufed  to  fit  every  da/,  du- 
ring a  certain  fpace  of  time,  in  a  folitary  corner,  with 
their  eyes  eagerly  and  immoveably  fixed  upon  the  middle 
regions  of  the  belly  or  navel ;  and  boafted,  that  while 
they  remained  in  this  pofture,  they  found,  in  effed,  a 
divine  light  beaming  forth  from  their  foul,  which  dif- 
fufed  through  their  hearts  inexprelTible  fenfations  of 
pleafure  and  delight.  To  fuch  as  inquired  what  kind 
©flight"  this  was,  they  replied,  by  way  of  illuftration, 
that  it  was  the  glory  of  God,  the  fame  celeftial  radi- 
ance that  fun-ounded  Chrift  during  his  transfiguration 
on  the  Mount.  Barlaam,  a  monk  of  Calabria,  from 
whom  the  Barlaamites  derived  their  denomination,  ftyl- 
ed  the  monks  who  adhered  to  this  inftitution  Majfali- 
ans  and  Euchitis  ;  and  he  gave  them  alfo  the  hcw  name 
of  Umbilican't.  Gregory  Palamas,  archbifhop  of  Thef- 
falonica,  defended  their  caufe  againll  Barlaam,  who 
was  condemned  in  a  council  held  at  Conftantinople  in 
the  year  1341. — See  Feneloris  Max.  des  Saints, 

The  Mahometans  feera  to  b-e  no  ftrangers  to  quie- 
tifm.  They  expound  a  paffage  in  the  17th  chapter  of 
the  Koran,  viz.  *'  O  thou  foul  which  art  at  reft,  re- 
turn unto  thy  Lord,  &c."  of  a  foul  which,  having,  by 
purfuing  the  concatenation  of  natural  caufes,  raifed  it- 
felf  to  the  knowledge  of  that  being  which  produced 
them,  and  exifts  of  neceflity,  refts  fully  contented,  and 
acquiefces  in  the  knowledge,  &c.  of  him,  and  in  the 
contemplation  of  his  perfedion. 

QUILLET  (Claude),  an  eminent  Latin  poet  of 
the  17th  centuiy,  was  born  at  Chinon,  in  Touraine, 
and  praftifed  phyfiG  there  with  reputation  :  but  ha- 
ving declared  againft  the  pretended  poffeffion  of  the 
nuns  of  Loudun,  in  a  manufcript  treatife,  the  original 
of  which  was  depofited  in  the  library  of  the  Sorbonne,  he 
was  obliged  to  retire  into  Italy,  where  he  became  fe- 
c-retary  to  the  marftial  d'Eftrees,  the  French  ambaffador 
at  Rome.  In  1655  Quillet  having  pubhfhed  in  Holland 
a  Latin  poem,  entitled  Callifieedia,  under  the  name  of 
Gahidius  Latus,  he  there  inferted  fome  verfes  againft 
the  cardinal  Mazarine  and  his  family  ;  but  that  cardi- 
nal making,  him  fome  gentle  reproaclies,  he  retrenshed 
what  related  to  the  cardinal  in  another  edition,  and 
dedicated  it  to  him,  Mazarine  having,  before  it  was 
printed,  given  him  an  abbey.  He  died  in  j66i,  aged 
59,  after  having  given  Menage  all  his  writings,  and. 
500,  crowns  to  pay  the  expence  of  printing  them  ; 
but  the  abbe  took  the  money  and  papers,  and  pub- 
lifhed  -none  of  them.  His  Callipeedia,  or  the  ait  of 
getting  beautiful  children,  has  been  tranflated  into  En- 
glifh  verfe. 

QUILLS,  the  large  feathers  taken  out  of  the  end 
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of  the  wing  of  a  goofe,  crovv',  &c.    They  arc  denomi-  Qiiin, 
nated  from  the  order  in  which  they  are  fixed  in  the  0^^"^*"'"^ 
win/  ;  the  fecond  and  third  quills  being  the  beft  for  ' 
writing,  as  they  have  the  largeft  and  roundeft  barrels. 
Crow-quills  are  chiefly  ufed  for  drawing.    In  order  to 
harden  a  quill  that  is  foft,  thruft  the  barrel  into  hot 
aihes,  ftirring  it  till  it  is  foft,  and  then  taking  it  out, 
prefs  it  almoft  fiat  upon  your  knee  with  the  back  of  a 
penknife,  and  afterwards  reduce  it  to  a  roundnefs  with 
your  fingers.    If  you  have  a  number  to  harden,  fet 
water  and  alum  over  the  fire,  and  while  it  is  boiling  put 
in  a  handful  of  quills,  the  barrels  only,  for  a  minute,  and 
then  lay  them  by. 

QUIN  (James),  a  celebrated  performer  on  the  En- 
glifli  ftage,  was  born  at  London  in  1693.  He  was  in- 
tended for  the  bar  ;  but  preferring  Shakefpeare  to  the. 
ftatutes  at  large,  he  on  the  death  of  his  father,  when 
it  was  neceflary  for  him  to  do  fomething  for  himfelf, 
appeared  on  the  ftage  at  Drury-lane.  In  1720,  h« 
firft  difplayed  his  comic  powers  in  tlie  charafter  of 
Falftaflf,  and  foon  after  appeared  to  as  great  advantage 
in  Sir  John  Brute  ;  but  it  was  upon  Booth's  quitting 
the  ftage  that  Qnin  appeared  to  full  advantage,  in 
the  part  of  Cato.  He  continued  a  favourite  perform- 
er until  the  year  1748,  when,  on  fome  difguft  be- 
tween him  and  Mr  Rich  the  manager,  he  retired  to 
Bath,  and  only  came  up  annually  to  -ddc  for  the  be- 
wefit  of  his  friend  Ryan  ;  until  the  lofs  of  two  front 
teeth  "fpoiled  his  utterance  for  the  ftage.  While  Mr 
Quill  continued  upon  the  ftage,  he  conftantly  kept 
company  with  the  greateft  geniufes  of  the  age.  He 
was  well  known  to  Pope  and  Swift  ;  and  the  earl  of 
Chefterfield  frequently  invited  him  to  his  table  :  but 
there  was  none  for  whom  he  entertained  a  higher 
efteem  than  for  the  ingenious  Mr  Thomfoa,  to  whom 
he  made  himfelf  known  by  an  aft  of  generofity  that 
does  the  grcaleft  honour  to  his  character ;  and  for 
an  account  of  which  fee  our  life  of  Thomson.  Mr 
Quin's  judgment  in  the  Englifti  language  recom- 
mended him  to  his  royal  highnefs  Frederick  prince  of 
Wales,  who  appointed  him  to  inftru6l  his  children  in- 
fpeaking  and  reading  with  a  graceful  propriety  j  and 
Quin  being  informed  of  the  elegant  manner  in  which 
his  prefent  majefty  delivered  his  firft  gracious  fpeech 
from  the  throne,  he  cried  out  in  a  kind  of  ecftafy, 
"  Ay — I  taught  the  boy  to  fpeak  !"  Nor  did  his  ma- 
jefty forget  his  old  tutor  ;  for,  foon  after  his  acceffion 
to  the  throne,  he  gave  orders,  without  any  application 
being  made  to  him,  that  a  genteel  penfion  fhould  be 
paid  to  Mr  Quin  during  his  life.  Mr  Qiiin,  indeed, 
was  not  in  abfolute  need  of  this  royal  benefaftion  ;  for 
as  he  was  never  married,  and  had  none  but  diftant  re- 
lations, he  funk  2000 1.  which  was  half  his  fortune,  in 
an  annuity,  for  which  he  obtained  200 1.  a-ycar  ;  and 
with  about  2000  1.  more  in  the  funds,  lived  in  a  decent 
manner  during  the  latter  part  of  his  life  at  Bath,  from 
whence  he  carried  on  a  regular  corrcfpondence  with  Mr 
Garrick,  and  generally  paid  a  vifit  to  his  friends  in  the 
metropolis  once  a  year,  when  he  conftantly  pafied  a 
week  or  two  at  Mr  Garrick's  villa  at  Hampton.  He 
died  of  a  fever  in  1766. 

QUINARIUS,  was  a  fmall  Roman  coin  equal  to 
half  the  denarius,  and  confequently  worth  about  three 
pence  three  farthings  of  our  naoney.  See  Moneyo 
i  It 
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'C>alnaut  It  was  called  guinarius,  becaufe  \t  contained  the  value  of 
five  affes,  In  the  fame  manner  as  the  denarius  was  na- 
med from  its  containing  ten. 

QUINAUT  (Philip),  a  celebraited  French  poet, 
born  of  a  good  family  at  Paris  in  1635.  He  cultivated 
poetry  from  his  infancy,  and  16  dramatic  pieces  of  his 
were  afted  between  the  year  1653  and  1666.  In  the 
mean  time,  Qu^Inant  was  not  fo  much  devoted  to  poetry 
but  that  he  applied  himfelf  to  the  ftudy  of  the  law ; 
and  made  his  fortune  by  marrying  the  widow  of  a  rich 
merchant  to  whom  he  had  been  ufeful  in  his  profcflion. 
Quinaut  afterwards  turned  his  attention  to  the  com- 
poling  of  operas,  which  were  fet  to  mufic  by  the  fa- 
mous LuUy  ;  and  LuUy  was  charmed  with  a  poet  whofe 
verfes  were  not  too  nervous  to  yield  to  the  capricious 
airs  of  mufic.  He  died  in  t688,  after  having  enjoyed 
a  handfome  penfion  from  Louis  XIV.  for  many  years  : 
and  we  are  told  he  was  extremely  penitent  in  his  laft  ill- 
•nefs  for  all  thofe  of  his  compolitions  which  tended  to 
infpire  love  and  pleafure. 

QUINCE,  in  botany.    See  Cydonia. 
QUINCUNX,  in  Roman  antiquity,  denotes  any 
•thing  that  confifts  of  five-twelfths  of  another  ;  but  par- 
ticularly of  the  as^ 

Quincunx  Onler,  in  gardening,  is  a  plantation  of 
trees,  difpofed  originally  in  a  fquare  confifting  of  five 
trees,  one  at  each  corner,  and  a  fifth  in  the  middle  ; 
which  difpofition,  repeated  again  and  again,  forms  a  re- 
gular grove,  wood,  or  wildernefs. 

QUINDECAGON,  in  geometry,  a  plain  figure  with 
15  fides  and  15  angles. 

QUINDECEMVIRI,  In  Roman  antiquity,  a  col- 
lege of  15  magittrtites,  whofe  bufinefs  it  was  to  prefide 
over  the  facrifices.  They  were  alfo  the  interpreters  of 
the  Sybil's  books  ;  which,  however,  they  never  confult- 
ed  but  by  an  exprcfs  order  of  the  fenate. 

QUINQUAGENARIUS,  in  Roman  antiquity, 
an  officer  who  had  the  command  of  50  men. 

QUINQUAGESIMA  sunday,  Shrove  Sunday,  fo 
called  as  being  about  the  50th  day  before  Eafter. 

QUINQUATRIA,  or  Quinquatrus,  was  a  fc- 
ftival  kept  at  Rome  in  honour  of  Minerva,  which  be- 
gan on  the  1 8th  of  March,  or  as  others  will  have  it  on 
the  1 9th,  and  lafled  five  days.  On  the  firft  day  they 
offered  facrifices  and  oblations  without  the  effufion  of 
blood ;  the  fecond,  third,  and  fourth,  were  fpent  in 
ftows  of  gladiators  ;  and  on  the  fifth  day  they  went  in 
proceffion  through  the  city.  Scholars  had  a  vacation 
during  the  folemnlty,  and  prefented  their  mailers  at 
this  time  with  a  gift  or  fee,  ca.lhd.M inervaL  Boys 
and  girls  ufed  now  to  pray  to  the  goddefs  Minerva  for 
w  ifdom  and  learning,  of  which  fiie  had  the  patronage. 
Plays  were  a£led,  and  difputatlons  held,  at  this  fealt, 
on  fubjefts  of  polite  literature.  The  quinquatria  were 
fo  called,  becaufe  they  lafted  for  five  days.  There 
feems  to  be  a  ftrong  refemblance  betwixt  this  feftival 
and  the  panathenjca  of  the  Greeks. 

QIJINQUENNALIS,  in  Roman  antlouity,  a  ma- 
giftrate  in  the  colonies  and  municipal  clues  of  that 
empire,  who  had  much  the  fame  office  as  the  aedile  at 
R-ome. 

QUINQUEREMIS,  in  the  naval  architefture  of 
tlic  ancients,  a  name  given  to  a  galley  which  had  five 
rows  of  oars.  They  divided  their  velTelg  in  general  into 
mwQcrota  and  pol^cratu*.  The  former  had  only  one  tire 
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of  rowers ;  the  lattef  had  feveral  tires  of  them,  from  two 
or  three  up  to  20,  30,  or  even  40  i  for  fuch  a  veffelwe 
have  an  account  of  in  the  time  of  Piiilopater,  which  re- 
quired no  lefs  than  4000  men  to  row  it. 

Meibom  has  taken  off  from  the  imaginary  improba-  > 
bility  of  there  ever  having  been  fuch  a  velfel,  by  redu- 
cing the  enormous  height  fuppofed  neceffaiy  for  fuch  a 
number  of  rows  of  oars  and  men  to  work  them,  by 
finding  a  better  way  of  placing  the  men  than  others 
had  thought  of.  The  quinqueremes  of  the  ancients 
had  426  men  in  each  ;  300  of  which  were  rowers,  and 
the  reft  foldiers.  The  Roman  fleet  at  Meffina  confifted 
of  330  of  thefe  fliips }  and  the  Carthaginian,  at  Lily- 
boeum,  of  350  of  the  fame  fize.  Each  veifel  was  150 
feet  long.  Thus  130,000  men  were  contained  in  tlie 
one,  and  150,000  in  the  other,  with  the  apparatus  and 
provifions  neceffaiy  for  fuch  expeditions  as  they  were  in- 
tended for.  This  gives  fo  grand  an  idea  of  the  ancient 
^  naval  armaments,  that  fome  have  quefb'oned  the  truth 
of  the  hiftory  :  but  we  find  it  related  by  Polybius,  an 
hiftorian  too  authentic  to  be  queftloned,  and  who  ex- 
prefTes  his  wonder  at  it  while  he  relates  it. 

QUINQUEVIRI,  in  Roman  antiquity,  an  order  of 
five  priefls,  peculiarly  appointed  for  the  facrifices  to  the 
dead,  or  celebrating  the  rites  of  Erebus. 

QUINQUINA.    See  Cinchona. 

QUINSY,  or  QuiNZY.  See  Medicine,  n°  177— ■ 
183.  .  _ 

QUINTEN,  a  town  of  France,  in  Bretagne,  with 
the  title  of  a  duchy,  and  a  handfonae  caftle.  It  is  feated 
in  a  valley  near  the  river  Guy,  and  near  a  large  forefl 
of  the  fame  name,  eight  miles  fouth  of  St  Brieux,  and 
200  weft  of  Paris.    W.  Long.  2.  40.  N.  Lat.  48.  26. 

QUINTESSENCE,  in  chemiftry,  a  preparation 
confiiling  of  the  effential  oil  of  fome  vegetable  fubllance, 
mixed  and  incorporated  with  fpirit  of  wine. 

(^^iNTESSENCE,  in  alchcmy,  is  a  myfterious  term, 
fignifying  the  fifth  or  laft  and  highefl  effence  of  power 
in  a  natural  body. 

QUINTILE,  in  aftronomy,  an  afpeft  of  the  planets 
when  they  are  72  degrees  diftant  from  one  another,  or 
a  fifth  part  of  the  zodiac. 

QTJINTILIANUS  (Marcus  Fablus),  a  celebrated 
Latin  orator,  and  the  moft  judicious  critic  of  his  time, 
was  a  native  of  Calagurris,  or  Calahorra,  in  Spain;  and 
was  the  difclple  of  Domitius  Afer,  who  died  in  the  year 
59.  He  taught  rhetoric  at  Rome  for  20  years  with 
great  applaufe  :  and  not  only  laid  down  rules  for  fpeak- 
ing,  but  exhibited  his  eloquence  at  the  bar.  Some 
authors  imagine,  but  with  little  foundation,  that  he  ar- 
rived to  the  confulfhip  ;  but  it  is  more  certain  that  he 
v<^as  preceptor  to  the  grandfons  of  the  emperor  Doml- 
tian's  lifter.  There  is  ftill  extant  his  excellent  work, 
intitled,  Injikutiones  Orator'nt,  which  is  a  treatlfe  of  rhe- 
toric in  12  books  ;  where  his  precepts,  judgment,  and 
tafte,  are  juftly  admired.  Thefe  inftitutions  were  found 
entire  by  Poggius,  in  an  old  tower  of  the  abbey  of  St 
Gal,  and  not  in  a  grocer's  fhop  in  Germany  as  fome 
authors  have  imagined.  There  is  alfo  attributed  to 
Qiiintllian  a  dialogue  De  caujts  corritpta  eloquentia  ;  but 
it  is  more  commonly  afcrlbed  to  Tacitus.  The  beft.  edi- 
tions of  Quintilian's  works  are  thofe  of  Mr  Obreight, 
publin^ed  at  Strafburg  in  2  vols  4to,  in  1698,  and  of 
M.  Capperonler,  in  folio.  There  is  an  Englifli  tranfla- 
tion  by  Mr  Guthrie, 

a  Quin" 
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itilians  Qu'intiUun'had  a  fon  of  the  fame  name,  01^  whom  he 
bellows  great  praifes.  This  fori  ought  not  to  be  con- 
founded  with  Quintiliafti  the  father,  or  rather  the  grand- 
father, of  him  who  is  the  fubjeft  of  this  article,  and  who 
■Wrote  145  declamations.  Ugolin  of  Parma  publifhed 
the  firft  136  in  the  t5th  centiu-y ;  the  nine  others  were 
publifhed  in  1563  by  Peter  Ayrault,  and  afterwards  by 
Peter  Pithou  In  1580.  There  have  alfobeen  19  other 
'declamations  printed  under  the  name  of  Qu_intihan  the 
'Orator  ;  btit,  in  the  opinion  of  Voffius,  they  were 
'written  neither  by  that  orator  nor  his  grandfather. 

QUINTILIANS,  a  fed  of  ancient  heretics,  thus 
•called  from  their  prophctefs  Quintilia.  In  this  feft  the 
*i'omen  were  admitted  to  perform  the  facerdotai  and 
epifcopal  fun(ftions.  They  attributed  extraordinary^ifts 
to  Eve  for  liaving  firft  eaten  of  the  tree  of  knowledge  ; 
.  told  great  things  of  Mary  the  fifter  of  Mofes,  as  ha- 
.  ving  been  a  prophetefs,  &c.  They  added,  that  Philip 
the  deacon  had  four  daughters,  who  were  all  prophe- 
teffes,  and  were  of  their  fed.  In  thefc  affembhes  it  was 
ufual  to  fee  the  virgins  entering  In  white  robes,  perfona- 
ting  propheteffes. 

QLTINTIN  MATSYS,  alfo  called  the  Farrier  of  Ant- 
iverp,  famous  for  being  transformed,  by  the  force  of 
love,  from  a  blackfmlth  to  a  painter.  He  had  followed 
the  trade  of  a  blackfmith  and  farrier  near  twenty  years ; 
when  falling  in  love  with  a  painter's  daughter  who  was 
very  handfome,  and  difliked  nothing  but  his  trade,  he 
quitted  it,  and  betook  hlmfelf  to  painting,  in  which 
he  made  a  very  uncommon  progrefs.  He  was  a  dill- 
gent  and  careful  imitator  of  ordinary  life,  and  fucceed- 
ed  better  in  reprefenting  the  defefts  than  the  beauties 
of  nature.  Some  hittorical  performances  of  this  mafter 
deferve  commendation,  particularly  a  Defcent  from  the 
Crofs,  in  the  Cathedral  at  Antwerp:  but  his  beft  known 
picture  is  that  of  the  two  Mifers  in  the  gallery  at  Wind- 
ibr.    He  died  in  1529. 

QUINTINIE  {John  de  la),  a  celebrated  French 
gardener,  born  at  Poiftiers  in  7626.  He  was  brought 
up  to  the  law  ;  and  apquitted  himfelf  fo  well  at  the  bar 
as  to  acquire  the  ellecm  of  the  chief  magillrate.  M.  Tam- 
boneau,  prefident  of  the  chamber  of  accounts,  engaged 
him  to  undertake  the  preceptorfhip  of  his  only  fon, 
"which  Quintinie  executed  entirely  to  his  fatisfadllon  ; 
applying  his  leifure  hours  to  the  ftudy  of  writers  on 
agriculture,  ancient  and  modern,  to  which  he  had  a 
llrong  inclination.  He  gained  new  lights  by  attending 
his  pupil  to  Italy  ;  for  all  the  gardens  about  Rome  be- 
ing open  to  him,  he  failed  not  to  add  praftice  to  his 
theory.  On  his  return  to  Paris,  M.  Tamboneau  gave 
up  the  management  of  his  garden  entirely  to  him  ;  and 
Quintinie  applied  fo  clofely  to  it,  that  he  became  fa- 
mous all  over  France.  Louis  XIV.  erefted  a  new  of- 
fice purpofely  for  him,  that  of  diredlor  of  the  royal  fruit 
and  kitchen  gardens;  and  thefe  gardens,  while  he  lived, 
were  the  admiration  of  the  curious.  He  lived  to  a  good 
old  age,  though  we  learn  not  the  time  of  his  death ; 
his  Dire6lions  far  the  Management  of  Fruit  and  Kitch- 
en Gardens  are  efteemed  all  over  Europe. 

QUINTUS  CALABER,  a  Greek  poet,  who  wrote  a 
large  Supplement  to  Homer's  Iliad,  in  14  books,  in 
which  a  relation  is  given  of  the  Troja*  war  from  the 
■death  of  Heiftor  to  the  deftruftion  of  Troy.  It  is  con- 
je6l:ured,  from  his  ftylc  and  manna-,  that  he  lived  in  the 
fifth  century.  Nothing  certain  can  be  colkd.ed  eithei' 
Vol.  XV.  Part  II. 


concerning  his  perfon  or  country.  His  poem  was  firft 
made  known  by  Cardinal  Beifaricn,  who  difcovered  it 
in  St  Nicolas's  church,  near  Otranto  in  Calabria;  from 
whence  the  author  was  named  ^ilntus  Calaber,  It 
was  firft  publiftied  at  Venice  by  Aldus,  but  it  is  not 
faid  in  what  year. 

QUINTUS  CuRTius.    See  Curtius. 

QtriNZY,  QuiNSEV,  or  Angina  Peaoris.  See 
Medicine,  n° 403. 

QUIRE  OF  Paper,  the  quantity  of  24  or  25 
fheets. 

QUIRINALIA,  in  antiquity,  a  feaft  celebrated 
among  the  Romans  in  honour  of  Romulus. 

QUI  RITES,  in  Roman  antiquity.  In  Confequence 
of  the  agreement  entered  into  by  Romulus  and  Tatius 
king  of  the  Sabines,  Rome .  was  to  retain  its  name^ 
taken  from  Romulus ;  and  the  people  were  to  be  called 
^irites,  from  Cures,  the  principal  town  of  the  Sabines, 
a  name  ufed  in  all  public  addrefles  to  the  Roman  people.' 

 Dion.  Hal.  lays,  that  each  particular  citizen  was 

to  be  called  Romanus^  and  the  coliedive  body  of  theiri 
^iriks  ;  yet  it  appears  by  this  ancient  form  of  words 
ufed  at  funerals,  Ol/iis  ^iris  letho  datus  ejiy  that  each 
private  citizen  was  alfo  called  ^irii. 

The  origin  of  the  word  ^irites,  which  was  at  firft 
peculiar  to  the  Sabines,  and  became,  in  Romulus's 
time,  the  general  name  of  the  inhabitants  of  Rome, 
has  been  much  fought  for  ;  and  the  moft  probable  ac- 
count antiquity  gives  us  of  it,  is  this  :  The  word 
^irisf  according  to  Plutarch  and  fome  others,  fig- 
nified,  in  the  Sabine  language,  both  "  a  dart,"  and 
"  a  warlike  deity  armed  with  a  dartw"  It  is  uncertaiil 
wliether  the  god  gave  name  to  the  dart,  or  the  dart  to 
the  god.  But  be  that  as  it  will,  this  ^irii,  or  ^iri- 
nus,  was  either  Mars  or  fome  other  .god  of  war;  an4 
the  worfhip  of  ^iris  continued  in  Rome  all  Romulus'a 
reign  :  but  after  his  death  he  was  honoui-ed  with  the 
name  ^irinus,  and  took  the  place  of  the  god  ^iris. 

QUIRK,  in  a  general  fenfe,  denotes  a  fubtilty  or 
artful  diftinftion. 

Quirk,  in  liuilding,  a  piece  of  ground  taken  out  of 
any  regular  ground-plot,  or  floor  :  thus,  if  the  ground- 
plot  were  oblong  or  fquare,  a  piece  taken  out  of  a  cor- 
ner to  make  a  court  or  yard,  &c.  is  called  a  quirL 

QUISQUALIS,  in  botany  t  A  genus  of  the  mo- 
nogynia  order,  belonging  to  the  decandria  clafs  of 
plants ;  and  in  the  natural  method  ranking  under  the 
31ft  order,  Veprecula.  The  calyx  is  quinquefid  and 
filiform  ;  the  petals  five  ;  the  fruit  is  a  quinqueangular 
plum.    There  is  only  one  fpecies,  viz.  In  Die  a. 

QUITO,  a  town  of  South  America,  in  Peru  (fee 
Peru,  p.  213-),  feated  between  two  chains  of  high 
mountains  called  Cordillera  de  las  Andes^  on  much 
higher  ground  than  the  rtft  of  habitable  Peru.  It  is 
300  yards  higher  than  the  level  of  the  fea  according 
to  the  exafteft  obfervations.  The  town  is  1600  yards 
long  and  1 200  broad,  and  is  the  feat  of  a  bifhop.  It 
contains  about  35,000  inhabitants,  one  third  of  whom 
are  originally  Spaniards.  Among  the  inhabitants  are 
fome  perfons  of  high  rank  and  diftindlion,  defcended 
either  from  the  original  conquerors,  or  perfons  who  at 
different  times  Came  from  Spain  invefted  with  fome  lu- 
crative poft.  The  number  of  thefe,  however,  is  but 
fmaU.  The  comnionalty,  befides  Spaniards,  confift  of 
Meftizos,  Indians,  and  Negroes ;  But  the  laft  are  not 
5  E  proportionally 
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of  a  gun,  to  keep  It  firm  up  to  the  Oiip's  fide.    C  intic 


proportionally  numerous.   .   

dities  of  all  forts  are  extremely  dear,  partly  on  account 
of  the  difficulty  of  bringing  them. 

There  are  feveral  religious  comnmnlties  at  Quito, 
and  two  colleges  or  unlverfities  governed  by  Jeluits  and 
Dominicans. 

The  principal  courts  held  at  Quito  are  that  of  the 
royal  audience,  which  confifts  of  the  prefxdent,  who  Is 
governor  of  the  province  with  regard  to  law  affairs  ; 
four  auditors,  who  are  at  the  fame  time  civil  and  cri- 
minal judges;  a  royal  fifcal,  who,  befides  the  caufes 
brought  before  the  audience,  takes  cognizance  of  eveiy 
thing  relating  to  the  revenue  ;  and  an  officer  ftyled  the 
protector  of  the  Indians^  who  folicits  for  them,  and  when 
they  are  injured  pleads  In  their  defence.  The  next  Is 
the  treafuiy,  the  chief  officers  of  which  are  an  account- 
ant, a  treafurer,  and  a  royal  fifcal.  The  tribunal  of 
the  Crolfade,  which  has  a  commiffary,  who  is  generally 
fome  dignitary  of  the  church,  and  a  treafurer.  There 
is  alfo  a  treafury  for  the  effefts  of  perfons  deceafed :  an 
inftitution  eftabllflied  all  over  the  Indies,  for  receiving 
the  goods  of  thofe  whofe  lawful  heirs  are  In  Spain,  in 
crder  to  fecure  them  from  thofe  accidents  to  which 
they  might  be  liable  In  private  hands.  There  Is  hke- 
wife  a  commiffary  of  the  inquifition,  with  an  alguaiil- 
niajor  and  famihars,  appointed  by  the  inquifition  at  Li- 
ma. The  corporation  confifts  of  a  corregldor,  two 
ordinary  alcaldes,  chofen  annually,  and  regidores.  The 
latter  fuperlntend  the  eledllon  of  the  alcaldes,  which 
is  attended  with  no  faiall  difturbance,  the  people  be- 
ing divided  into  two  parties,  the  Creoles  and  Euro- 
peans. 

QUITTER-BONE,  in  farriery.  See  there,  $  xl.  4. 

QTJIT-rent  {quietus  redd'itusy  i.  e.  "  quiet  rent,") 
is  a  certain  fmall  rent  payable  by  the  tenants  of  manors, 
iu  token  of  fubjeftion,  and  by  which  the  tenant  goes 
quiet  and  free.  In  ancient  records  it  is  called  ivhite  rent^ 
becaufe  paid  in  filver  money,  to  diftinguifh  it  from  rent- 
corn,  &c. 

QUOIN,  or  Coin,  oh  board  a  Ihip,  a  wedge  fa- 


quoins  are  (hort  three-legged  quoins  put  between  caflcs 
to  keep  them  fteady. 

Quoins,  In  archltefture,  denote  the  corners  of  brick 
or  ftone  walls.  The  word  is  particularly  ufed  for  the 
ftones  in  the  corners  of  brick  buildings.  When  thefe 
{land  out  beyond  the  brick-work,  their  edges  beingj 
chamfred  off,  they  are  called  rujl'ie  quoins. 

QUOTIDIAN,  any  thing  which  happens  every 
day.  Hence,  when  the  paroxyfms  of  an  ague  recur 
every  day,  it  is  called  a  quotidian  ague.  See  Medicine, 
n°  161  —  I  64. 

QUOTIDIANA  deceptiva.  See  Medicine, 
n°i50. 

QlJOAD  HOC,  is  a  term  ufed  In  the  pleadmgs  and 
arguments  of  lawyers  ;  being  as  much  as  to  fay,  As  to 
this  thing  the  law  Is  fo  and  fo. 

QUORUM,^a  word  frequently  mentioned  In  ourfta- 
tutes,  and  In  commiffions  both  of  juftices  of  the  peace 
and  others.  It  is  thus  called  from  the  words  of  the 
commiffion,  quorum  A.  B.  unum  ejfe  votumus.  For  an 
example,  where  a  commiffion  is  dircfted  to  feven  per- 
fons, or  to  any  three  of  them,  whereof  A.  B.  and  C.  D. 
are  to  be  two ;  in  this  cafe,  they  are  fald  to  be  of  the 
quorum,  becaufe  the  reft  cannot  proceed  without  them: 
fo  a  juftlce  of  the  peace  and  quoriun  is  one  without 
whom  the  reft  of  the  juftices  in  fome  cafes  cannot  pro- 
ceed. 

QUOTIENT,  in  arithmetic,  the  number  refuUIngf 
fiom  the  divlfion  of  a  greater  number  by  a  fmaller  ; 
and  which  fliows  how  often  the  fmaller  Is  contained  iir 
the  greater,  or  how  often  the  divlfor  is  contained  In 
the  dividend.  The  word  Is  formed  from  the  Latla 
quolies  ;  q.  d.  How  often  is  fuch  a  number  contained  la 
fuch  another  ? 

In  divlfion,  as  the  divlfor  is  to  the  dividend,  fo  i» 
unity  to  the  quotient. — Thus  the  quotient  of  1 2  divi- 
ded by  3  is  4  ;  which  is  thus  dlfpofed,  3 )  1 2^  (4 
tient.    See  Arithmetic. 
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Rcr  r,  a  hquid  confonant,  being  the  T7th  letter  of 
»  our  alphabet.  Its  found  is  formed  by  a  guttural 
extrufion  of  the  breath  vibrated  through  the  mouthy 
with  a  fort  of  quivering  motion  of  the  tongue  drawn 
from  the  teeth,  and  canulated  with  the  tip  a  little  ele- 
vated towards  the  palate.  In  Greek  words  it  is  fre- 
quently afpirated  with  an  h  after  it,  as  in  rhapfody^  rhe- 
toric^ &c.  otherwife  it  Is  always  followed  by  a  vowel  at 
the  beginning  of  words  and  fyllables. 

In  the  notes  of  the  ancients,  R.  or  RO.  fignifies 
Roma  ;  R.  C.  Romana  civitas  ;  R.  G.  C.  rei  gerendar 
^aufa;  R.  F.  E.  J).  reSe  faffum  et  diSum  ;  R.  G.  F. 
regis  Jilius;  R.  P.  res  pullica,  or  Romani  principes  ;  and 
R.  R.  R.  F.  F.  F./«  Romana  rud  ftrr<^  fame,  fam- 


ma* 


Ufed  as  a  numeral,  R_anclently  ftood  for  80  ;  and 
with  a  dafh  over  it,  tlius  R,  for  80,000;  but  the  Greek 

r,  p,  with  a  fmall  mark  over  it,  fignified  100;  with  the 
fame  mark  under  it,  it  denoted  1000  X  100;  thus /J 

fignified  100,00c.  In  the  Hebrew  nunveration  t  de- 
noted 230  :  and  with  two  horizontal  points  over  It 

1000  X  zoo  ;  thus  '-i  =:  200,000. 

Ill  the  prefcriptlons  of  phyficlans,  R  or  ftands  for 
tnecipe,  i.e.  "take." 

RAAB,  a  t&wn  of  Lower  Hungary,  capital  of  Ja- 
verin,  with  a  caftle  and  a  biffiop*s  fee.  It  is  a  ftrong 
frentler  bulwark  againft  the  Turks,  and  has  two  bridges, 
one  over  a  double  ditch,  and  another  that  leads  towards 
Alba  Reg^.    The  furrounding  country  is  plain,  and 

.  there 
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>*iac  there  IS  notlilng  that  feems  to  command 
II  .  hill  at  fome  dUlance,  which  is  undermiue;j  and  my  be 
etting.  {jiQ^n  up.  It  was  taken  by  Amurath  III.  with  the 
lofs  of  20, poo  men ;  but  was  furprifed  foon  after  by 
Count  Palfi,  who  killed  all  the  Turks  that  were  found 
-  therein.  It  is  feated  at  the  confluence  of  the  rivers 
Rab  and  Rabnitz,  not  far  from  the  Danube,  32  mileS 
weft  of  Gran,  and  55  fouth-eaft  of  Vienna.  E.  Long. 
17.  25.  N.  Lat.  47.  48, 

RABAC,  a  fmall  port  on  the  Arabian  coaft  of  the 
Red  Sea,  in  N.  Lat.  22O  35'  40''  by  Mr  Bruce's  ac- 
count. The  entry  to  the  harbour  is  from  the  E.  N.  E. 
and  is  about  a  quarter  of  a  mile  broad.  The  port  ex- 
tends about  two  miles  in  length  to  the  eaftward.  The 
mountains  are  about  three  leagues  to  the  north,  and  the 
town  about  fowr  miles  north  by  eaft  from  the  entrance 
to  the  harbour.  The  water  is  gcod,  and  all  Ihips  may 
be  fupplied  here  from  the  wells  which  are  in  the  neigh- 
bourhood of  the  town.  The  country  is  bare  and  un- 
<:ultlvated ;  but  from  the  appearance  of  it,  and  the 
freflmefs  of  the  water,  Mr  Bruce  fuppofes  that  it  fome- 
times  rains  among  the  mountains  here,  which  is  the 
more  probable  as  it  is  confiderably  within  the  tropic. 

RABAT,  a  large  and  handfome  fea-port  town  of 
Africa,  ia  the  kingdom  of  Fez  and  province  of  Treme- 
fen.  It  has  fine  mofques  and  handfome  palaces,  and  is 
feated  at  the  mouth  of  the  river  Burrigrig,  almoft  in  the 
mid-way  between  Fez  and  Tangier.  W.  Long.  5.  28. 
N.  Lat.  34.  40. 

Rabat,  together  with  SaHee,  which  is  oppofite  to  it, 
was  formerly  famous  for  fitting  out  piratical  veffels ; 
but  the  late  emperor  Sidi  Mahomet  fubdued  them  both, 
and  annexed  them  to  the  empire  ;  fince  which  time  the 
harbour  of  Rabat  has  been  fo  filled  with  the  fand  wafh- 
ed  in  by  the  fea  as  to  render  It  unfit  to  carry  on  fuch 
piracies  In  future. 

The  town  of  Rabat,  whofe  walls  Inclofe  a  large  fpace 
of  ground,  is' defended  on  the  fea-fide  by  three  forts  to- 
lerably well  finifhed,  which  were  ere£led  fome  little  time 
ago  by  an  Englifli  renegado,  and  furniihed  with  guns 
from  Gibraltar.  The  houfes  in  general  are  good,  and 
many  of  the  inhabitants  are  wealthy.  The  Jews,  who 
are  very  numerous  In  this  place,  are  generally  in  better 
circumftances  than  thofe  of  Larache  or  Tangier,  and 
their  women  are  extremely  beautiful. 

The  caftle,  which  is  very  extenfive,  contains  a  ftrong 
building,  formerly  ufed  by  the  late  emperor  as  his  prin- 
cipal treafury,  and  a  noble  terrace,  which  commands  an 
extenfive  profpeft  of  the  town  of  Sallee,  the  ocean,  and 
all  the  neighbouring  country.  There  are  alfo  the  ruins 
of  another  caftle,  which  is  fald  to  have  been  built  by 
Jacob  Almonzor,  one  of  their  former  emperors,  and  of 
which  at  prefent  very  little  remains  but  its  walls,  con- 
taining within  them  fome  very  ftrong  magazines  for 
powder  and  naval  ftores.  On  the  outfide  of  thefe  walls 
.18  a  veiy  high  and  fquare  tower,  handfomely  built  of 
cut  ftone,  and  called  the  tower  of  Hajfen.  From  the 
workmanfhip  of  this  tower,  contrafted  with  the  other 
buildings,  a  very  accurate  idea  may  be  formed  how  great- 
ly the  Moors  have  degenerated  from  their  former  fplen- 
oour  and  taftefor  aichltefture. 

RABBETTING,  in  carpentry,  the  planning  or  cut- 
ting of  channels  or  grooves  in  boards,  &c. 

In  fliip-carpentry,  it  figni."es  the  letting  in  of  the 
planka  of  the  ftiip  into  the  keel;  which,  in  the  rake  aiid 
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It  but  a  fmall   run  of  a  fhip,  is  hoUovi'ed  away,  that  the  planks  may 
join  the  clofer, 

RABBI,  or  Rabbins,  a  title  which  the  Pharlfees 
and  do(ftors  of  the  law  among  the  Jews  affumed,  and 
literally  fignifies  majlers  or  excellents. 

There  were  feveral  gradations  before  they  arrived  at 
the  dignity  of  a  rabbin  ;  which  was  not  conferred  till 
they  had  acquired  the  profoundeft  knowledge  of  the 
law  and  the  traditions.  It  does  not,  however,  appear 
that  there  was  any  fixed  age  or  previous  examlnatioa 
neceffary  ;  but  when  a  man  had  dittinguifhed  himfelf  by 
his  ilcill  In  the  written  and  oral  law,  and  paffed  through 
the  fubordinate  degrees,  he  was  fainted  a  rabbi/j  by  the 
public  voice. 

Among  the  modern  Jews,  for  near  700  years  paft, 
the  learned  men  retain  no  other  title  than  that  of  rabbi^ 
or  rabbins  ;  they  have  great  refpe6l  paid  them,  have  the 
firft  places  or  feats  in  their  fynagogues,  determine  all 
matters  of  controverfy,  and  frequently  pronounce  upon 
civil  affairs  ;  they  have  even  power  *o  excommunicate 
the  difobedlent. 

RABBINISTS,  among  the  modern  Jews,  an  appel- 
lation given  to  the  doftrine  of  the  rabbins  concerning 
traditions,  in  oppofition  to  the  Caraites ;  who  rejeft  all 
traditions.    See  Caraite. 

RABELAIS  (Francis),  a  French  writer  famous  for 
his  facetioufnefs,  was  born  at  Chinon  In  Touraine  about 
the  year  1483.  ■  He  was  firft  a  Francifcan ' friar  ;  but 
quitting  his  religious  habit  ftudied  phyfic  at  Montpeller, 
where  he  took  his  doctor's  degree.  It  is  faid,  that  the 
chancellor  du  Pratt  ha  lag  aboliftied  the  privileges  ©f 
the  faculty  of  phyfic  atv  Montpelier  by  a  decree  of  the 
parliament,  Rabelais  h  ad  the  addrefs  to  make  him  re- 
voke what  he  had  done  ;  and  that  thofe  who  were  made 
do£lors  of  that  univerfity  wore  Rabelais's  robe,  which 
is  there  held  m  great  veneration.  Some  time  after,  he 
came  to  Rome,  in  quality  of  phyfician  In  ordinary  to 
Cardinal  John  du  Bellay  archbifhop  of  Paris.  Rabelais  is 
faid  to  have  ufed  the  freedom  to  jeer  Pope  Paul  III.  to 
his  face.  He  had  quitted  his  religious  connections  for 
the  fake  of  leading  a  life  more  agreeable  to  his  tafte  ; 
but  renevi'ed  them  on  a  fecond  journey  to  Rome,  whea 
he  obtained,  in  1536,  a  brief  to  qualify  him  for  hold- 
ing ecclefiaftical  benefices  ;  and,  by  the  intereft  of  his 
friend  Cardinal  John  du  Bellay,  he  was  received  as  a  fe- 
cular  canon  in  the  abbey  of  St  Maur  near  Paris.  His 
profound  knowledge  In  phyfic  rendered  him  doubly  ufe- 
ful ;  he  being  as  ready,  and  at  leaft  as  well  qualified,  to 
prefcribe  for  the  body  as  for  the  foul :  but  as  he  was  a 
man  of  wit  and  humour,  many  ridiculous  things  are  laid 
to  his  charge,  of  which  he  was  quite  innocent.  He 
publiflied  feveral  things  ;  but  his  chief  performance  is 
a  ftrange  incoherent  romance,  called  the  Hijlory  of  Gar- 
gantua  and  P.anlagruel,  being  a  fatirc  upon  pr lefts,  popes, 
fools,  and  knaves  of  all  kinds.  This  work  contains  a 
wild,  irregular  profufion  of  wit,  learning,  obfcenity, 
low  conceits,  and  arrant  nonfenfe ;  hence  the  flirewd- 
nefs  of  his  fatire,  in  fome  places  where  he  is  to  be  un- 
derftood,  gains  him  credit  for  thofe  where  no  mean- 
ing is  difcoverable.  Some  allufions  may  undoubtedly 
have  been  fo  temporary  and  local  as  to  be  now  quite 
loft :  but  it  is  too  much  to  conclude  thus  in  favour  of 
every  unintelligible  rhapfody  ;  for  we  arc  not  without 
Englifti  writers  of  great  talents,  whofe  fportlve  geniufes 
have  betrayed  them  into  puerilities,  no  lefs  incoherent  at 
5  E  2  the 


Ratjbl 

II 

Rabelais. 


R   A   B  [77 

tKe  times  of  writing  than  thofe  of  Rabelais  appear 
above  two  centuries  after.    He  died  about  1553. 

RABBIT,  in  zoology.    See  Lepus. 

I'he  buck  rabbits,  like  our  boar  cats,  will  kill  the 
young  ones  if  they  can  get  at  them ;  and  the  does  in  the 
warrens  preveat  this,  by  covering  their  ftocks,  or  nefts, 
with  gravel  or  earth,  which  they  clofe  fo  artificially  up 
v/ith  the  hinder  part  of  their  bodies,  that  it  is  hard  to 
fjnd  them  out.  They  never  fuckle  their  young  ones  at 
any  other  time  than  early  in  the  morning  and  late  at 
night ;  and  always,  for  eight  or  ten  days,  clofe  up  the 
bole  at  the  mouth  of  the  neft,  in  this  careful  manner 
when  they  go  oat.  After  this  they  begin  to  leave  a 
fmall  opening,  which  they  increafe  by  degrees ;  till  at 
length,  when  they  are  about  three  weeks  old,  the  mouth 
of  the  hole  is  left  wholly  open  that  they  may  go  out ; 
for  they  are  at  that  time  grown  big  enough  to  take  care 
of  themfelves,  and  to  feed  on  grafs. 

People  who  keep  rabbits  tame  for  profit,  breed  them 
in  hutches;  but  thefe  mult  be  kept  very  neat  and  clean, 
clfe  they  will  be  always  fubjetl  to  difeafes.  Care  muft 
be  taken  alfo  to  keep  the  bucks  and  does  apart  till  the 
fatter  have  juft  kindled  ;  then  they  are  to  be  turned  to 
the  bucks  again,  and  to  remain  with  them  till  they  fhun 
and  run  from  them. 

The  general  direftlon  for  the  choofing  ©f  tame  rab- 
bits is,  to  pick  the  largeft  and  fairell ;  but  the  breeder 
ihould  remember  that  the  lldns  of  the  fdver-haired  ones 
fell  better  than  any  other.  The  food  of  the  tame  rab- 
bits may  be  colewort  and  cabbage-leaves,  carrots,  parf- 
neps,  apple-rinds,  green  corn,  and  vetches,  in  the  time 
of  the  year;  alfo  vine-leaves,  grafs,  fruitvS,  oats,  and 
catmeal,  milk-thiftles,  fow-thiftles,  and  the  hke  :  but 
with  thefe  moill  foods  they  muft  always  have  a  pro- 
portionable quantity  of  the  dry  foods,  as  hay,  brea<i, 
oats,  bran,  and  the  hke,  otherwife  they  will  grow  pot- 
bellied, and  die.  Bran  and  grains  mixed  together  have 
been  alfo  found  to  be  very  good  food.  Ih  winter  they 
will  eat  hay,  oats,  and  chaff,  and  thefe  may  be  given 
thera  three  times  a-day ;  but  when  they  eat  green 
things,  it  niuft  be  obferved  that  they  are  not  to  drink 
at  aU,  for  it  would  throw  them  into  a  dropfy.  At  all 
other  times  a  very  little  drink  ferves  their  turn,  but 
that  muft  always  be  frelh.  When  any  green  herbs  or 
-grafs  are  cut  for  their  food,  care  muft  be  taken  that 
ihere  be  no  hemlock  among  it;  for  though  they  will  eat 
this  greedily  among  other  things  when  off'ered  to  them, 
yet  it  is  fudden  poifon  to  them. 

Rabbits  are  fubjeft  to  two  principal  infirmities. 
Firft,  the  rot,  which  is  caufed  by  giving  them  too 
large  a  quantity  of  greens,  or  from  giving  them  frefli 
gathered  with  the  dew  or  rain  hanging  in  drops  upon 
them.  It  is  over-moifture  that  always  caufes  this  dif- 
cafe.  The  greens  therefore  are  always  to  be  given  dry  j 
and  a  fufficient  quantity  of  hay,  or  other  dry  food,  in- 
termixed with  them,  to  take  up  the  abundant  moifture 
of  their  juices.  On  this  account  the  very  beft  food  that 
can  be  given  them,  is  the  fhorteft  and  fweeteft  hay  that 
can  be  got,  of  which  one  load  will  ferve  200  couples  a 
year  ;  and  out  of  this  ftock  of  200,  200  may  be  eat  in 
the  family,  200  fold  to  the  markets,  and  a  fufficient 
number  kept  in  cafe  of  accidents. 

The  other  general  difeafe  of  thefe  creatures  13  a  fort 
of  madnefs :  this  may  be  known  by  their  wallowing 
and  tumbling  about  with  their  heels  upwards,  and  hop- 
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ping  in  an  odd  manner  into  their  boxes.    This  diftem. 
per  is  fuppof«d  to  be  owing  to  the  ranknefs  of  their ' 
feeding;  and  the  general  cure  is  the  keeping  them  low, 
and  giving  them  the  pricldy  herb  called  tare-thijlle  to. 
eat. 

The  general,  computation  of  males  and  females  is, 
that  one  buck-rabbit  will  ferve  for  nine  does  :  fome  al- 
low 10  to  one  buck  ^  but  thofe  who  go  beyond  this, 
always  fuffer  for  it  in  their  breed. 

The  wild,  rabbits  are  either  to  be  taken  by  fmall  cur- 
dogs,  or  by  fpaniels  bred  up  to  the  fport ;  and  the 
places  of  hunting  thofe  who  ftraggle  fiom  their  burrows,, 
is  under  clofe  hedges  or  bufhes,  or  among  corn-fieldij 
and  freftj  paftures.  The  owners  ufe  to  courfe  theia 
with  fmall  greyhounds  ;  and  though  they  are  feldc.u 
killed  this  way,  yet  they  are  driven  back  to  their  bur- 
rows,  and  are  prevented  from  being  a  prey  to  others. 
The  common  method  is  by  nets  called  purfe-nds,  and. 
ferrets.  The  ferret  is  fent  into  the  hole  to  fetch  them 
out;  and  the  purfe-net  being  fpread  over  the  hole,  takes 
them  as  they  come  out.  The  ferrets  mouths  muft  be 
muffled,  and  then  the  rabbit  gets  no  harm.  For  the 
more  certain  taking  of  them,  it  may  not  be  improper  to 
pitch  up  a  hay-net  or  two,  at  a  fmall  diftance  from  the 
burrows  that  are  intended  to  be  hunted :  thus  very  few 
of  the  number  that  are  attempted  will  efcape. 

Son\e  who  have  not  ferrets  fmoke  the  rabbits  out  of 
their  holes  with  burning  brimftone  and  orpiment.  This 
certainly  brings  them  out  into  the  nets:  but  then  it  is 
a  very  troublefome  and  offenfive  method ;  and  is  very 
detrimental  to  the  place,  as  no  rabbit  will  for  a  long 
time,  afterwards  come  near  the  burrows  which  have 
been  fumed  with  thofe  ftinking  ingredients. 

The  tefticle  of  a  rabbit  is  a  very  good  obje<S  for  ex- 
amining the  ftrudure  of  this  part  of  generation  in  ani- 
mals. The  whole  fubftance  of  the  tefticle  in  this  ani- 
mal is  made  up  of  veffels,  which  lie  in  round  folds  in 
the  manner  of  the  fmaller  inteftines:  but  then  both  end* 
of  each  roll  meet  at  their  infertion,  which  feems  to  be 
made  into  the  duSus  nervofus ;  and  every  one  of  thefe 
little  rolls  is  curioufly  embroidered  with  other  veffels, 
which,  from  their  red  colour,  appear  to  be  arteries  and 
veins.  The  feveral  little  rolls  lie  in  ranges,  difpofed 
with  an  uniformity  which  is  veiy  agreeable  to  the  eye. 
Every  one  of  thefe  rolls  is  not  a  fmgle  and  entire  tube, 
but  each  confifts  of  feveral  tubes,  bcfide  the  veins  and 
arteries  which  embroider  it.  This  is  beft  diftinguifhed 
by  the  cutting  one  of  the  rolls  tranfverfely,  and  then 
examining  the  cut  end  with  a  glafs,  which  will  appear 
to  be  made  up  of  the  cut  and  open  ends  of  four,  five,  or 
more  parallel  tubes,  which  together  form  the  roll,  or 
fmgle  tube,  as  it  appears  to  the  eye,  being  all  wrapped 
up  in  one  common  and  very  thin  membrane.  Thefe 
are  fo  tender  that  they  cannot  be  explicated  and  viewed 
diftinft,  as  De  Graaf  tells  us  thofe  of  the  tefticles  of  a 
rat  and  of  fome  other  animals  may.  Thefe,  however, 
as  well  as  the  others,  are  only  made  up  of  a  congeiies^^. 
of  veffels,  and  the  hquors,  which  are  their  contents, 
without  any  intermediate  fubftance,  or  any  thing  of  that 
parenchyma  which  many  authors  have  talked  of  The 
tefticles  of  a  bull  have  the  greateTt  appearance  of  a  fleftiy 
texture  of  thofe  of  any  known  animal ;  yet  even  theiCK 
afford  no  particle  of  parenchyma,  or  flefti,  vvhen  exami- 
ned by  glaffes  in  any  fort  of  preparation,  whether  boil- 
ed, law,  foaked  in  fpiritsj  or  in  whatever  other  ftate» 

The 
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The  tclliclcs  of  various  anim^  are  very  varioufly  com- 
pofed,  biit  all  in  this  general  manner  of  veffels  varioufly 
rolled  and  folded  together:  and  even  the  human  tefticles 
are  of  the  fame  fort ;  being  compofed  folely  of  rolls  of 
veflels,  without  aay  intermediate  fubllance,  be  it  called 
by  whatever  name,  but  only  confifting  of  velTels  and 
their  liquors. 

RABIRIUS  (C.)  a  Roman  knight,  who  lent  an  Im- 
menfe  fum  of  money  to  Ptolemy  Auletes  king  of  Egypt. 
The  monarch  afterwards  not  only  refufcd  to  repay  him, 
but  even  confined  him,  and  endangered  his  Hfe.  Rabi- 
rius  efcaped  from  Egypt  with  difficulty ;  but  at  his  re- 
turn to  Rome  he  was  accufed  by  the  fenate  of  having 
fent  money  to  an  African  prince  for  unlawful  purpofes. 
He  was  ably  defended  by  Cicero,  and  acquitted  with 
difficulty. — There  was  a  Latin  poet  of  the  fame  name 
in  the  age  of  Auguftus.  He  wrote  a  poem  on  the 
▼idlory  which  the  emperor  had'  gained  over  Antony  at 
Aftium.  Seneca  has  compared  him  to  Virgil  for  ele- 
gance and  majefty  ;  but  Quintilian  is  not  fo  favourable 
to  his  poetry.  — -And  there  was  an  architeft  in  the  reign 
of  Domitian,  called  Rabirius.  He  built  a  celebrated 
palace  for  the  emperor,  of  which  the  ruins  are  ftill  feen 
at  Rome. 

RACCOON.  SeeUasus. 

RACE,  in  general,  fignifies  running  with  others  in 
order  to  obtain  a  prize,  either  on  foot,  or  by  riding  on 
horfeback,  in  chariots,  &c. 

The  race  was  one  of  the  cxercifes  among  the  an- 
cient Grecian  games,  which  was  performed  in  a  courfe 
containing  125  paces;  and  thofewho  c»ntended  in  thefe 
foot-races  were  frequently  clothed  in  armour.  Chariot 
and  horfe  races  alfo  made  a  part  of  thefe  ancient  games. 

Races  were  known  in  England  in  very  early  times. 
Fitz- Stephen,  who  wrote  in  the  days  of  Henry  IT. 
mentions  the  great  dehght  that  the  citizens  of  London 
took  in  the  diverfion^  But  by  his  werds,  it  appears 
not  to  have  been  defigned  for  the  purpofes  of  gaming, 
but  merely  to  have  fprung  from  a  generous  emulation 
of  fhowing  a  fuperior  flcill  in  hcrfemanfhip. 

Races  appear  to  have  been  in  vogue  in  the  reign  of 
Queen  Elizabeth,  and  to  have  been  carried  to  fuch  ex- 
cels as  to  injure  the  fortunes  of  the  nobihty.  The  fa- 
mous George  earl  of  Cumberland  is  recorded  to  have 
Rafted  more  of  his  eftate  than  any  of  his  anceftors  ;. 
and  chiefly  by  his  extreme  love  to  horfe-races,  tlltings, 
and  other  expenlive  diverfions.  It  is  probable  that  the 
parfimonious  queen  did  not  approve  of  it ;  for  races  are 
not  among  the  diverfions  exhibited  at  Kennelworth  by 
her  favourite  Leicefler.  In  the  following  reign,  were 
places  allotted  for  the  fport:  Croydon  in  the  fouth,  and 
Garterly  in  Yorkfliirc,  were  celebrated  courfes.  Cam- 
den alfo  fays,  that  in  1607  there  were  races  near  York, 
and  the  prize  was  a  little  golden  beU.    See  Racing. 

Race,  in  genealogy,  a  lineage  or  extradtion  conti- 
nued from  father  to  fon.    See  Descent. 

RACINE  (John),  of  the  French  academy,  trea- 
furer  of  France  m  the  generality  of  Moulins,  and  fe- 
eretary  to  his  majefty,  was  born  at  Ferre-Milon  in 
1639.  He  had  a  fine  genius  for  the  Belles  Letlres,  and 
became  one  of  the  firft  poets  of  the  age.  He  produced 
his  Thebaide  when  but  very  young  ;  and  afterwards 
other  pieces,  which  met  with  great  fuccefs,  though 
they  appeared  when  Comeille  was  in  his  highefl  repu- 
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tation.  In  his  career,  however,  he  did  not  fail  to  meet 
with  all  that  oppofition  which  envy  and  cabal  are  ever 
ready  to  fet  up  againft  a  fuperior  genius.  It  was  part- 
ly owing  to  a  chagrin  from  this  circumfl;ance  that  he 
took  a  refolytion  to  quit  the  theatre  for  ever  ;  Tdthough 
his  genius  was  ftlU  in  fuU  vigour,  being  not  more  than 
38  years  of  age.  But  he  had  alfo  imbibed  in  his  in- 
fancy a  deep  fenfe  of  religion  ;  and  this,  though  it  had 
been  fmothcred  for  a  while  by  his  connexions  with  thc 
theatre,  and  particularly. with  the  famous  aftrefs  Champ- 
melle,  whom  he  greatly  loved,  and  by  whom  he  had  a 
fon,  now  at  length  broke  out,  and  bore  down  all  be- 
fore it.  In  the  firft  place,  he  refolved  not  only  to  writ* 
no  more  plays,  but  to  do  a  rigorous  penance  for  thofe 
he  had  written  ;  and  he  aftuaUy  formed  a  defign  of  be- 
coming a  Carthufian  friar.  His  religious  director,  how- 
ever, a  good  deal  wifer  than  he,  advifed  him  to  thinks 
more  moderately,  and  to  take  meafures  more  fultal^lc 
to  his  charafter.  He  put  him  upon  marrying,  and 
fettling  in  the  world  :  with  which  propofal  this  humble 
and  traftable  penitent  complied  ;  and  immediately  took 
to  wife  the  daughter  of  a  treafurer  of  France  for 
Amiens,  by  whom  he  had  feven  children. 

He  had  been  admitted  a  member  of  the  French 
academy  in  1673,  room  of  La  Mo  the  le  Vayer 

deceafed  ;  but  fpoiled  the  fpeech  he  had  made  upon 
that  occafion  by  pronouncing  it  with  too  much  timidity. 
In  1677,  he  was  nominated  with  Boilcau,  with  whom 
he  was  ever  in  flirift  friendfliip,  to  write  the  hifliory  of 
Louis  XIV. ;  and  the  public  expefted  great  things 
from  two  writers  of  their  dillinftion,  but  were  difap- 
pointed.  Boileau  and  Racine,  after  having  for  fome 
time  laboured  at  this  work,  perceived  that  it  was  en* 
tirely  oppofite  to  their  genius. 

He  fpent  the  latter  years  of  his  life  in  compofing  a 
hiftory  of  the  houfe  of  Port-Royal,  the  place  of  his 
education  ;  which,  however,  though  finely  drawn  up, 
as  many  have  aflerted,  has  not  been  publiflied.  Too 
great  fenfibility,  fay  his  friends,  but  more  properly  an 
impotence  of  fpirit,  ftiortened  the  days  of  this  poet. — ► 
Though  he  had  converfed  much  with  the  court,  he  had 
not  learned  the  wifdom,  which  is  ufually  learned  there, 
of  difguifing  his  real  fentiments.  Having  drawn  up  a 
well-reafoned  and  well-written  memorial  upon  the  mife- 
ries  of  the  people,  and  the  means  of  relieving  them,  he 
one  day  lent  it  to  Madam  de  Maintenon  to  read  ;  when 
the  king  coming  in,  and  demanding  what  and  whofe  it 
was,  commended  the  zeal  of  Racine,  but  difapproved 
of  his  meddling  with  things  that  did  not  concern  him: 
and  faid  with  an  angry  tone,  *'  Becaufe  he  knows  how 
to  make  .good  verfes,  does  he  think  he  knows  every 
thing?  And  would  he  be  a  minifter  of  ftate,  becaufe 
he  is  a  great  poet  V  Thefe  words  hurt  Racine  great- 
ly :  he  conceived  dreadful  ideas,  of  the  king's  difplea- 
fure  ;  and  his  chagrin  a'nd  fears  brought  on  a  fever,  of 
which  he  died  the  2  2d  of  April  1699. 

The  king,  who  was  fcnfible  of  his  grent  merit,  and 
always  loved  him,  fent  often  to  him  in  his  illnefs  ;  and 
finding  after  his  death  that  he  had  more  glory  than 
riches,  fettled  a  handfome  penfion  upon  his  family.— - 
There  is  nothing  in  the  French  language  written  with  ^ 
more  wit  and  elegance  than  his  pieces  in  profe.  Be- 
fides  his  plays,  feveral  of  his  letters  have  been  publiflied-;  . 
he  alfo  wrote  fpiritual  fongs,  epigrams^  &c.  Racine's 
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^*c'"g'  works  were  printed  at  Amftcrdam  in  1722,  in  a  vol§ 
"*"         1 2  mo,  and  the  next  year  a  pompous  edition  was  print- 
ed in  2  vols  quarto, 

RACING,  the  riding  heats  for  a  plate,  or  other 
premium.  See  Plate,  The  amuferaent  of  horfe- 
racing,  which  is  now  fo  common,  was  not  unknown 
among  the  great  nations  of  antiquity, 'nor  v/hoUy  un». 
praftifed  by  our  anceilors  in  Britain,  as  we  have  al- 
ready mentioned  in  the  article  Race.  In  1599,  pri- 
vate matches  between  gentlemen,  who  were  their  own 
jockies  and  riders,  were  very  common  ;  and,  in  the  reign 
of  James  I.  public  races  were  eftabKHied  at  various  pla- 
ces, when  the  difcipline,  and  mode  of  preparing  the 
horfes  for  running,  &c.  were  much  the  fame  as  they  are 
now.  The  moft  celebrated  races  of  that  time  were  call- 
ed bell-courfes,  the  prize  of  the  conqueror  being  a  bell: 
hence,  perhaps,  the  phrafe  of  bearing  the  be/l^  when  ap- 
plied to  excellence,  is  derived.  In  the  latter  end  of 
Charles  I.'s  reign,  races  were  performed  in  Hyde-Park. 
Newmarket  was  alfo  a  place  for  the  fame  purpofe, 
though  it  was  firft  ufed  for  hunting.  Racing  was  re- 
vived foon  after  the  Reiloratlon,  and  much  encouraged 
by  Charles  II.  who  appointed  races  for  his  own  amufe- 
ment  at  Datchet  Mead,  when  he  refided  at  Windfor, 
Newmarket,  however,  now  became  the  principal  place. 
The  king  attended  in  perfon,  eftabliflied  a  houfe  for 
his  own  accoirimodation,  and  kept  and  entered  horfes  in 
his  own  name.  Inftead  ©f  bells,  he  gave  a  fjlver  bowl 
or  cup  value  100  guineas  ;  on  which  prize  the  exploits 
and  pedigree  of  the  fuccefsful  horfe  were  generally  en- 
graved. Inftead  of  the  cup  or  bowl,  the  royal  gift  is 
now  a  hundred  guineas,  WiUiam  III.  not  only  added 
to  the  plates,  but  even  founded  an  academy  for  riding ; 
and  Queen  Anne  continiied  the  bounty  of  her  ancef- 
tors,  adding  fcveral  plates  herfelf.  George  I,  towards 
the  end  of  his  reign,  difcontinued  the  plates,  and  gave 
in  their  room  a  hundred  guineas.  An  aft  was  palfed  in 
the  13th  year  of  the  reign  of  George  II,  for  fup- 
prefling  races  by  poneys  and  other  fmall  and  weak 
horfes,  &c.  by  which  all  matches  for  any  prize  under 
the  value  of  50 1.  are  prohibited,  under  a  penalty  of 
2.00 1.  to  be  paid  by  the  owner  of  each  horfe  running, 
and  1 00  I.  by  fuch  as  advertife  the  pl^te  ;  and  by  which 
each  horfe  entered  to  run,  if  five  years  old,  is  obliged 
to  -carry  ten  ftones  ;  if  fix,  eleven  ;  and  if  feven,  twelve. 
It  is  alfo  ordained,  that  no  perfon  fhall  run  any  horfe 
at  a  courfe,  unlefs  it  be  his  own,  nor  enter  more  than 
one  horfe  for  the  fame  plate,  upon  pain  of  forfeiting 
the  horfes  ;  and  alfo  every  horfc-race  muft  be  begun  and 
ended  in  the  fame  day.  Horfes  may  run  for  the  value 
of  50  I.  with  any  weight,  and  at  anyplace.  13  Geo.  II. 
cap.  19.  18  George  II.  cap.  34.  Pennant's  Briti/h 
Zoology,  vol.  i.  p.  6,  &c.  Berenger's  Hiftory  and 
Art  of  Herfemanfhip,  voL  i.  p.  185,  &c.  At  New. 
market  there  are  two  courfes,  the  long  and  the  round  : 
the  firft  is  exaftly  four  miles  and  about  380  yards,  ?.  e, 
7420  yards.  The  fecond  is  6640  yards.  Childers, 
the  fwifteft  horfe  ever  known,  has  run  the  firft  courfe 
in  feven  minutes  and  a  half,  and  the  fecond  in  fix  mi- 
nutes forty  feconds ;  which  Is  at  the  rate  of  more  than 
forty-nine  feet  in  a  fecond.  But  all  other  horfes  take 
up  at  leaft  feven  minutes  and  fifty  feconds  in  completing 
the  firft  and  longeft  courfe,  and  feven  minutes  only  in 
the  fliorteft,  which  is  at  the  rate  of  more  than  forty- 
fevea  feet  in  a  ftcond.    And  it  is  cojounonly  fuppofed 
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that  thefe  omtkn  cover,  at  every  boundj  a  fpaee  ©f  Ri 
ground  in  length  about  twenty-fcqr  Ejiglifh  feet.  Raqe-  ^ 
horfea  have  been  for  fome  time  an  objed^  of  taxation. 

RACHITIS,  the  Rickets.  SeeMEoiciNE,  n°347. 

RACK  (Edmund),  a  perfon  well  known  in  the  li- 
terary worid  by  his  attachment  to,  and  promotion  of, 
agricultural  knowledge ;  he  was  a  native  of  Norfolk,  a 
Quaker.  His  education  was  common,  and  he  vras  ap- 
prenticed originally  to  a  (hopkeeper;  his  fociety  was 
feleft  in  this  fituation,  and  by  improving  hirafelf  in 
learning,  his  converfation  wag  enjoyed  by  a  refpettable 
acquaintance.  He  wrote  many  efTays,  poems,  and  let- 
ters, and  fome  few  controvcrllal  traAs.  At  length  he 
fettled,  about  his  40th  ye&r,  at  Bath  in  1775,  and  was 
foon  introduced  to  tlie  raoft  eminent  literati  of  that 
place,  among  whom  Dr  Wilfon  and  Mrs  Macaulay 
highly  efteemed  him  for  his  integrity  and  abilities.  In 
1777  he  publilhed  Msaior's  Letters ,  a  moral  work, 
which  has  run  through  many  editions.  But  this  year, 
he  gained  great  celebrity  by  his  plan  of  an  agricultural 
fociety,  which  was  foon  adopted  by  four  counties.  He 
ftill  further  advanced  his  fame  by  his  papers  in  the  Far-, 
mer's  Magazine,  and  his  communicarions  in  the  Bath  So- 
ciety's  papers  ;  a  work  remarkable  for  its  ingenuity  and' 
fpirit.  His  kft  engagement  was  in  the  Hiftory  of  So- 
merfetihire,  where  the  topographical  parochial  furveys 
were  his.  Thia  work,  in  3  vols  4to,  was  publifhed  in 
1791,  by  hia  colleague  the  Reverend  Mr  Collinfon.— 
Mr  Rack  died  of  an  afthma  in  February  1787, 
aged  52. 

Rack,  an  engine  of  torture,  furniftied  with  pulleys, 
cords,  &c.  for  extorting  confelfion  from  crimmals. — 
The  trial  by  rack  is  utterly  unknown  to  the  law  of 
England;  though  once,  when  the  dukes  of  Exeter 
and  Suffolk,  and  other  minifters  of  Henry  VL  had  laid 
a  defign  to  introduce  the  civil  law  into  this  kingdom  aa 
the  rule  of  government ;  for  a  beginning  thereof  they 
erefted  a  rack  for  torture,  which  was  caUed  m  derifiou 
the  duke  of  Exeter's  daughter,  and  ftill  remains  in  the 
Tower  of  London,  where  it  was  occafionally  ufed  as 
an  engine  of  ftate,  not  of  law,  more  than  once  m  th<! 
reign  of  Queen  Elizabeth,  But  when,  upon  the  affaf- 
fination  of  villiers  duke  of  Buckingham,  by  Felton,  it 
was  propofcd  in  the  privy  council  to  put  the  affalfm  to 
the  rack,  in  order  to  difcover  his  acccomplices  \  the 
judges,  being  confulted,  declared  unanimoully,  to  their 
ovi'n  honour  and  the  honour  of  the  Englifn  law,  that 
no  fuch  proceeding  was  allowable  by  the  laws  of  Eng- 
land. It  feems  aftonifhing  that  this  ufage  of  admini- 
ftering  the  torture  fiiQuId  be  faid  to  arife  from  a  tender- 
nefs  to  the  lives  of  men  j  and  yet  this  is  the  reafon 
given  for  its  introduftion  in  the  civil  law,  and  its  fub- 
fequent_  adoption  by  the  French  and  other  foreign  na- 
tions, viz.  becaufe  tlxe  laws  cannot  endure  that  any  man 
{hould  die  upon  the  evidence  of  a  falfe,  or  even  a  finglc 
witnefg,  and  therefore  contrived  this  method  that  inno- 
cence ftiould  manifeft  itfelf  by  a  ftout  denial,  or  guilt 
by  a  plain  confeflion  j'  thus  rating  a  man*8  virtue  by  the 
hardinefs  of  his  conftitution,  and  his  guilt  by  the  fenfi- 
bility  of  his  nerves.  The  Marquis  Beccaria,  in  an  ex- 
quifite  piece  of  raillery,  has  propofed  this  problem,  with 
a  gravity  and  precifion  that  are  truly  mathematical : 
"  The  force  of  the  mufcles  and  the  fenfibihty  of  the. 
nerves  of  an  innocent  perfon  being  given  ;  it  is  requi- 
red to  find  the  degree  of  paia  neceffary  w  make  him 
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eonfefs  himfelf  guilty  of  a  given  crime."    See  Aqt  ef 
Faith,  Inquisition,  and  ToRTuat. 

Rack,  a  fpirituous  liquor  made  by  the  Tartars  of 
TonguHa.  This  kind  of  rack  is  made  of  mare's  milk, 
v^icii  is. left  to  be  four,  and  afterwards  diftilled  twice 
or  thrice  between  two  earthen  pots  clofely  ftopped  j 
vhcnce  the  liquor  runs  through  a  fmall  wooden  pipe. 
This  "liquor  is  more  intoxicating  than  brandy  dillilled 
from  wine. 

•  Rack,  or  Arack,    See  Arack. 

T 0  Rack  Wines,  ^c.  To  draw  them  off  from  their 
lees,  after  having  ftcod  long  enough  to  ebb  and  fettle. 
Hence  rack-vintage  is  frequently  ufed  for  the  lecond 
voyage  our  wine-merchants  ufe  to  make  into  France 
for  racked  wines. 

RACKOON,  in  zoology,  a  fpecies  of  Ursus. 
RAjCONI,  a  populous  town  of  Italy,  in  Piedmont, 
feated  in  a  pleafant  plain,  on  the  road  from  Savillan  to 
Turin,  on  the  rivers  Grana  and  Macra.  It  belongs  to 
the  prince  ofCai  ignan,  who  has  a  handfome  cattle  here. 
It  is  fix  miles  from  Savillan,  and  fix  from  Carignan, 
E.  Long.  7.  46.  N.  Lat.  44.  39. 

RADCLIFFE  (Dr  John),  an  EngH{h  phyfician  of 
great  eminence  in  his  time,  born  at  Wakefield  in 
Yorkftiire  in  1650.    He  was  educated  at  Oxford,  and 
enrolled  himfelf  upon  the  phyfical  line ;  but  it  was  re- 
tnarkable  that  he  recommended  himfelf  more  by  his 
ready  wit  and  vivacity,  than  by  any  extraordinary  ac- 
quifitions  in  learning.    He  began  to  praAife  at  Oxford 
in  1675;  but  never  paid  any  regard  to  eflabhflied  rules, 
which  he  cen Cured  whenever  he  thought  nt,  with  great 
freedom  and  acrimony  ;  and  as  this  drew  all  the  old 
^  praftitioners  upon  him,  he  lived  in  a  continual  ftate  of 
hoftihty  with  them.    Neverthelefs,  his  reputation  in- 
creafed  with  his  experience;  fothat,  before  he  had  been 
two  yeai-s  in  bufmefs,  his  praflice  was  very  extenfive 
among  perfons  of  high  rank.    In  1684  he  removed  to 
London,  and  fettled  in  Bovv-ftreet,  Covest  Garden, 
v;here  in  lefs  than  a  year  he  got  into  prime  bufinefs.  — 
In  1687  the  princefs  Anne  of  Denmark  made  him 
her  phyfician  :  yet  when  her  huflsand  and  fhe  joined  the 
prince  of  Orange,  Radcliffe,  either  not  choofing  to  de- 
clare himfelf,  or  unwilling  to  favour  the  meafures  then 
in  agitation,  excufed  himfelf  from  attending  them,  on 
the  plea  of  the  multitude  of  his  patients.  Neverthelefs, 
he  was  often  fent  for  to  King  William  and  other  great 
perfonages,  though  he  did  not  incline  to  be  a  courtier. 
He  incurred  fome  cenfure  for  his  treatment  of  Q^Mary, 
who  died  of  the  fmali-pcrx  ;  and  foon  after  loft  his  place 
about  the  princefs  Anne,  by  his  attachment  to  his  bottle. 
He  alfo  totally  loft  the  favour  of  K.  William  by  his  un- 
courtly  freedom ;  fof,  in  1 699,  when  the  king  fhowed 
him  his  fwoUen  atikles,  while  the  reft  of  his  body  was 
emaciated,  and  alked  him  what  he  thought  of  them  ? 
**  Why  truly  I  would  not  have  your  majefty's  two  legs 
for  your  three  kingdoms,"  replied  Radcliffe.    He  con- 
tinued Increafing  in  bufinefs  and  infolence  as  long  as  he 
lived,  continually  at  war  with  his  brethren  the  phyfi- 
clans  ;  who  confidered  him  in  no  other  light  than  that 
of  an  ad;  ive  ingenious  empiric,  whom  conftant  praftice 
had  at  \  ngth  brought  to  fome  degree  of  flcill  in  his 
profefli9o  .    He  died  in  1714;  and  if  he  never  attempt- 

•  td  to  wr-'te  any  thing  himfelf,  has  perpetuated  hie  me- 
mory by  founding" a  fine  library  at  Oxford,  to  preferve 
the  writings  of  other  men. 


RADIALIS,  the  name  of  two  mufcles  in  the  arm.  Ra^!ali« 

See  Anatomy,  Tab/e  of  the  Mufcles,  ^  ^  ^^^^ 

RADIANT,  in  optics,  is  any  point  of  a  vifible  cb-  ^^^.Lmd 
je£l  from  whence  rays  proceed. 

RADIATED  flowers,  in  botany,  are  fuch  as 
have  feveral  femiflofcules  fet  round  a.diflc,  in  form  of 
a  radiant  ftar ;  thofe  which  have  00  fuch  rays  are  called 
dif  cons  flowers. 

RADIATION,  the  ad  of  a  body  emitting  or  dif- 
fufing  rays  of  light  all  round  as  from  a  centre. 

RADICAL,  in  general,  fomething  thcvt  ferves  as  % 
bafis  or  foundation.  Hence  phyficians  talk  much  of 
a  radical  moifture.  In  grammar,  we  give  the  appella- 
tion radical  to  primitives,  in  contradiftindion  to  com- 
potmds  and  derivatives.  Algebraifts  alfo  fpeak  of  tht 
radical  fign  of  quantities,  which  is  the  charader  expref- 
fing  their  roots. 

RADICLE,  that  part  of  the  feeds  of  all  plants 
which  upon  vegetating  becomes  their  root,  and  is  dif- 
coverable  by  the  microfcppe.    See  Plant. 

RADISH,  in  botany.    See  Raphanus. 

RADIUS,  in  geometry,  the  femidiameter  of  a  circle, 
dr  a  right  line  drawn  from  the  centre  to  the  circumfe- 
rence. 

In  trigonometry,  the  radius  is  termed  the  whole  fine, 
or  fine  of  90°.    See  Sine. 

Radius,  in  anatomy,  the  exterior  bone  of  the  arm,- 
defcending  along  with  the  ulna  from  the  elbow  to  the 
wrift. 

RADNOR,  the  county -town  of  Radnorfiilre,  in 
South  Wales.  -  It  is  a  poor  little  place,  diftant  froni 
London  about  1 50  miles.  It  is  fituated  near  the  fpring- 
head  of  the  river  Somergil,  in  a  fruitful  valley  at  the 
bottom  of  a  hill,  where  there  are  Iheep  grazing  in  abun- 
dance. It  Is  a  very  ancient  borough-town,  whofe  ju- 
rifdidion  extends  near  1 2  miles  round  about :  the  go- 
vernment of  it  is  vefted  in  a  baihff  and  25  burgelfes. 
Though  it  is  the  county-town,  the  affizes  are  held  at 
Prefteign  ;  it  has  one  privilege,  however,  that  is  very  ex- 
traordinary, befides  that  of  fending  one  member  to  par- 
hament ;  and  that  is,  it  keeps  a  court  of  pleas  for  all 
adions,  without  being  hmited  to  any  particular  fum. 
It  was  formerly  fenced  with  a  wall  and  a  ftrong  caftle  i 
but  both  were  in  a  great  meafure  demolilhed  by  Owen 
Glendower,  v/hen  he  aflumed  the  title  of  Prince  of 
Wales,  upon  the  depofition  of  King  Richard  II,  W. 
Long.  2.  45.  N.  Lat.  52.  10. 

RADNORSHIRE,  a  county  of  South  Wales,  is 
bounded  on  the  north  by  Montgomeryftiire ;  oa  the 
eaft  by  Shropfliire  and  Herefordfiiire ;  on  the  fouth  and 
fouth-weft  by  Brecknockfhire;  and  on  the  weft  byCar- 
diganftiire  ;  extending  30  miles  in  length  and  25  in 
breadth.    This  county  is  divided  into  fix  hundreds,  in 
which  are  contained  three  market-towns,  52  parifhes, 
about  3160  houfes,  and  18,960  inhabitants.  It  is  feat- 
ed in  the  diocefe  of  Hereford,  and  fends  two  members 
to  parliament,  one  for  the  county  and  one  for  the  town 
of  Radnor.    The  air  of  this  county  is  in  winter  cold 
and  piercing.    The  foil  in  general  is  but  indifferent  j 
yet  fome  places  produce  corn,  particularly  the  eaftem 
and  fouthern  parts  ;  but  in  the  northern  and  weftern, 
which  are  mountainous,  the  land  is  chiefly  ftocked  with 
homed  cattle,  ftieep,  and  goats. 
RADIX.    See  Root. 

RAFT,  a  fort  of  float,  formed  by  an  affemblage  of 
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rarloaa  planks  or  pieces  of  timber,  faftened  together 
fide  by  fide,  fo  as  to  be  conveyed  more  commodloufly 
to  any  (hort  diftance  in  a  harbour  or  road  than  if  they 
were  feparate.  The  timber  and  plank  with  which 
merchant-fhips  are  laden,  in  the  different  parts  of  the 
Baltic  Sea,  are  attached  together  in  thia  manner,  in  or- 
der to  float  them  off  to  the  fiiipping, 

RAFTERS,  in  building,  are  pieces  of  timber  which, 
{landing  by  pairs  on  the  reafon  or  railing  piece,  meet 
in  an  angle  at  the  top,  and  form  the  roof  of  a  building. 
See  Architecture.  \ 

Rowley  RAGG,  a  gcnAs  of  flones,  belonging  to 
the  filiceous  clafs.  It  is  of  a  duHvy  or  dark  grey  co- 
lom*,  with  many  fmall  fliining  cryitals,  having  a  granular 
texture,  and  acquiring  an  ochry  cruit  by  expofure  to 
the  air.  The  fpeciHc  gravity  is  2748.  It  becomes 
magnetic  by  being  heated  in  an  open  fire.  In  a  ftrong 
fire  it  melts  without  addition,  but  with  more  difficulty 
than  bafaltes.  It  was  analyfed  by  Dr  Withering,  who 
found  that  100  parts  of  it  contain  47.5  of  filiceous 
earth,  32.5  of  argil,  and  20  of  iron. 

RAGMAN'S  ROLL,  Reftius  R.agimund's  roll,  fo 
called  from  one  Ragimund  a  legate  in  Scotland,  who 
calling  before  him  all  the  beneliced  clergymen  iii  that 
kingdom,  caufed  them  on  oath  to  give  in  the  true  va- 
lue of  their  benefices  ;  according  to  which  they  were 
Elfterwards  taxed  by  the  court  of  Rome;  and  this  roll, 
gmong  other  r(icords,  being  taken  from  the  Scots  by 
Edward  I.  was  redeiiw-ered  to  them  in  the  beginning  of 
the  reign  of  Edward  III. 

RAGOUT,  or  .Ragoo,  a  fauce,  or  feafoning,  In- 
tended to  roufe  the  appetite.when  loft  or  languifhing. 

This  terra  is  alfo  ufed  for  any  high-feafoned  difli  pre- 
pared of  fielh,  filft,  greens,  or  the  like  :  by  ftewlng  them 
with  bacon,  Iklt,  pepper,  cloves,  and  the  like  ingredients. 
We  have  ragouts  of  celery,  of  endive,  afparagus,  cock's 
combs,  giblets,  craw-fifh,  &.c. 

The  ancients  had  a  ragout  called  garuw,  made  of 
:the  putrified  guts  of  a  certain  fifli  kept  till  it  dilTolved 
into  a  mere  fanies,  which  was  thought  fuch  a  dainty, 
that,  according  to  Pliny,  its  price  equalled  that  of  the 
4:icheft  perfumes. 

RAGSTONE,  a  genus  of  ftones  belonging  to  the 
•clafs  of  filiceous  earths.  It  is  of  a  grey  colour ;  the 
texture  obfcurely  laminar,  or  rather  fibrous  ;  but  the 
laminas  or  fibres  confift  of  a  congeries  of  grains  of  a 
quartzy  appearance,  coarfe  and  rough.  The  fpecific 
gravity  is  2729  ;  It  effervefces  with  acids,  and  flnkes 
lire  with  fteel.  Mr  Kirwan  found  it  to  contain  a  portion 
<?>f  mild  calareous  earth,  and  a  fmall  proportion  of  iron. 
It  is  ufed 'as  a  whetttone  for  coarfe  cutting  took.  It  is 
found  about  Newcaitle,  and  many  other  parts  of  Eng- 
land, where  there  are  large  rocks  of  it  in  the  hills. 

RAGULED,  or  Ragged,  in  heraldry,  jagged  or 
knotted.  This  term  is  applied  to  a  crofs  formed  of  the 
trunks  of  two  trees  without  their  branches,  of  which 
they  ftiow  only  the  flumps.  Raguled  differs  from  indent- 
edy  in  that  the  latter  Is  re;^ular,  the  former  not. 

RAGUSA,  an  ancient  town  of  Sicily,  In  the  Val- 
di-Noto,  near  the  river  Maulo,  1 2  miles  north  of  Mo- 
dica.    E.  Long.  14.  59.  N.  Lat.'  37.  o. 

Ragusa,  a  city  of  Dalmatia,  and  capital  of  Ragu- 
fen.  It  is  about  two  miles  in  circumference,  is  pretty 
well  built,  and  llrong  by  fituatlon,  having  an  inaccef- 
fible  mountain  on  the  land-fide,  and  on  the  fide  ef  the 


76  1 


R  A  T 


fea  a  flrong  fort.  It  has  «n  archbifhop's  fee  and  a  re- 
public, and  has  a  doge  like  that  of  Venice,  but  he  con- 
tinuea  a  month  only  in  his  office.  It  carries  on  a  con- 
fiderable  trade  with  the  Turks,  and  is  60  miles  north- 
weft  of  Scutari,  and  i  lo  north  of  Brindifi.  E.  Long. 
18.  10.  N.  Lat.  42.  * 

RxAGUS'EN,  a  territory  of  Europe  in  Dalmatia, 
lying  along  the  coaft  of  the  gulph  of  Venice,  about  5^ 
miles  in  lengtl^  and  20  in  breadth.  It  is  a  republic 
under  the  proteftlon  of  the  Turks  and  Venetians.  Ra- 
gufa  is  the  capital  town. 

RAJA,  the  title  of  the  Indian  black  princes,  the  re- 
mains orthofe  who  ruled  there  be/ore  the  Moguk 
Some  of  the  rajas  are  faid  to  preferve  their  independen- 
cy, efpeclally  in  the  miountainous  parts  ;  but  moft  of 
them  pay  an  annual  tribute  to  the  Mogul.  The  Indi- 
ans call  them  rai ;  the  Perfians,  raian,  in  the  plural ; 
and  our  travellers  rajas,  or  ragias* 

Raja,  the  Ray-Fj/hy  In  ichthyology  ;  a  genus  be- 
longing to  the  order  of  Chondropterygia.  There  are 
five  fpiracula  below  towards  the  peak ;  the  body  com- 
preffed  ;  and  the  mouth  is  fituated  under  the  head.  The 
mofl  remarkable  fpecies  are, 

I .  The  batis,  or  ficate :  this  fpecies  is  the  thinnefl 
in  proportion  to  its  bulk  of  any  of  the  genus,  and  alid 
the  largeft,  fome  weighing  near  200  pounds.  The 
iiofe,  though  not  long,  is  fliarp  pointed  ;  above  the  eyes 
is  a  fet  of  fiiort  fpines :  the  upper  part  is  of  a  pale 
brown,  fometimes  ftreaked  with  black  :  the  lower  part 
Is  white,  marked  with  great  numbers  of  minute  black; 
fpots.  The  jaws  are  covered  with  fmall  granular 
ted  but  fharp-pointed  teeth.  The  tail  is  of  a  mode- 
rate length  :  near  the  end  are  two  fins  :  along  the  top 
of  it  is  one  row  of  fpines,  and  on  the  edges  are  trregu- 
lai-ly  difperfed  a  few  others,  which  makes  us  imagine 
with  Mr  Ray,  tliat  in  this  refpeft  thefe  fifh  vary,  fome 
having  one,  others  more  orders  of  fpines  on  the  tail. 
It  is  remarked,  that  in  the  males  of  this  fpecies  the 
fins  are  full  of  fpmes.  Skates  generate  in  March  and 
April ;  at  which  time  they  fwim  near  the  furface 
of  the  water,  feveral  of  the  males  purfulng  one  female. 
They  adhere  fo  fafl  together  In  coition,  that  the  fiflier- 
men  frequently  draw  up  both  together,  though  only 
one  has  taken  the  bait.  The  females  begin  to  cafl  their 
purfes,  as  the  fifhermen  call  them  (the  bags  in  which 
the  young  are  included)  in  May,  and  continue  doing  it 
till  September.  In  Oftober  they  are  exceedingly  poor 
and  thin  ;  but  in  November  they  begin  to  improve,  and 
grow  gradually  better  till  May,  when  they  are  in  the 
highefl  perfeAion.  The  males  go  fooner  out  of  feafoa 
than  the  females. 

2,  The  oxyrinchus,  or  fharp-nofed  ray,  in  length  near 
feven  feet,  and  breadth  five  feet  two  inches  ;  whenjuil: 
brought  on  fhore,  it  m^es  a  remarkable  fnorting  noife» 
The  nofe  is  very  long,  narrow,  and  fliarp-polnted,  not 
unlike  the  end  of  a  fpontoon.  The  body  is  fmooth, 
and  very  thin  in  proportion  to  the  fize  ;  the  upper  part 
afh-coloured,  fpotted  with  numerous  white  fpots,  and 
a  few  black  ones.  The  tail  is  thick ;  towards  the 
end  are  two  fmall  fins  ;  on  each  fide  is  a  row  of  fmall 
fpines,  with  another  row  in  the  middle,  which  runs 
fome  way  up  the  back.  The  lower  part  of  the  fifii 
is  quite  white.  The  mouth  is  very  large,  and  furnlfhed 
with  numbers  of  fmall  (harp  teeth  bending  inwards. 
This  fifh  has  been  fuppoled  to  be  the  bos  of  the  anci* 
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ents ;  wlilch  was  certainly  fome  enormous  fpecies  of 
ray,  though  we  cannot  pretend  to  determine  the  par- 
ticular kind.  Oppian  ftyles  it,  the  broadejl  amon;r  fjjhes  : 
he  adds  an  account  of  its  fondnefs  of  human  flefh,  and 
the  method  it  takes  of  deftroying  men,  by  over-laying 
and  keeping  them  down  by  its  vaft  weight  till  they  are 
drowned.  Phile  (De  propriet.  anlm.  p.  85 J  gives 
much  the  fame  relation.  We  are  Inclined  to  give  them 
credit,  fince  a  modern  writer,  of  undoubted  autho- 
i-ity  *,  gives  the  very  fame  accoimt  of  a  fifh  found  in 
the  South  Seas,  the  terror  of  thofe  employed  in  the 
pearl.fifhery.  It  is  a  fpecies  of  ray,  called  there  man- 
ta,  or  the  qullty  from  its  furrounding  and  wrapping 
up  the  unhappy  divers  till  they  are  fufFocated ;  there- 
fore the  negroes  never  go  down  without  a  (harp  knife 
to  defend  therafelves  againft  the  alTaults  of  this  terrible 
enemy. 

3.  The  afpera,  or  rough  ray,  is  found  in  Loch- 
Broom  in  Scotland.  The  length  from  the  nofe  to  the 
tip  of  the  tail  is  two  feet  nine.  The  tail  ^ is  alraoft  of 
the  fame  length  with  the  body.  The  nofe  is  very  fliort. 
Before  each  eye  is  a  large  hooked  fpine ;  and  behind 
each  another,  befet  with  lelTer.  The  upper  part  of  the 
body  is  of  a  cinereous  brown  mixed  with  white,  and 
fpotted  with  black;  and  entirely  covered  with  fmall 
fpines.  On  the  tail  are  three  rows  of  great  fpines  :  all 
the  rell  of  the  tail  is  Irregularly  befet  with  lefTer.  The 
fins  and  under  fide  of  the  body  are  equally  rough  with 
the  upper.    The  teeth  are  fiat  and  rhomboidal. 

4.  The  fuUonica,  or  fuller,  derives  its  Latin  name 
from  the  Inftrument  fullers  make  ufe  of  in  fmoothing 
cloth,  the  back  being  rough  and  fplney.  The  nofe  is 
fliort  and  fharp.  At  the  corner  of  each  eye  are  a  few 
fpines.  The  membrane  of  nlftltatlon  is  fringed.  Teeth 
fmall  and  fliarp.  On  the  upper  part  of  the  pedoral  fins 
are  three  rows  of  fpines  pointing  towards  the  back, 
crooked  like  thofe  on  a  fuller's  inftrument.  On  the  tail 
are  three  rows  of  ftrong  fpines:  the  middle  row  reaches 
up  part  of  the  back.  The  tail  Is  flender,  and  rather 
longer  tlian  the  body.  The  colour  of  the  upper  part 
of  the  body  Is  cinereous,  marked  ufually  with  numerous 
black  fpots  :  the  lower  part  Is  white.  This,  as  well  as 
moft  other  fpecies  of  rays,  vary  a  little  in  colour,  ac- 
cording to  age.  This  grov^fs  to  a  fize  equal  to  the  llcate. 
It  Is  common  at  Scarborough,  where  it  Is  called  the 
•white  hans,  or  gullet. 

5.  The  Ihagreen  ray  Increafcs  to  the  fize  of  the  fl<ate; 
is  fond  of  launces  or  fand-eels,  which  it  takes  generally 
as  a  bait.  The  form  Is  narrower  than  that  of  the  com- 
mon kinds  ;  the  nofe  long  and  very  (harp  ;  pupil  of  the 
eye  fapphlrlne;  on  the  nofe  are  two  Ihort  rows  of  fpines; 
on  the  corner  of  the  eyes  another  of  a  femiclrcular  form ; 
on  the  tail  are  two  rows,  continued  a  little  up  the  back, 
fmall,  flender,  and  very  fliarp  :  along  the  fides  of  the 
tall  is  a  row  of  minute  fpines.  intermixed  with  Innume- 
rable little  fplculse.  The  upper  part  of  the  body  is  of 
a  cinereous  brown,  covered  clofely  with  fiiagreen-like 
tubercles,  refembling'the  Ikin  of  the  dog-fifti:  the  under 
fide  of  the  body  is  white  ;  from  the  nofe  to  the  begin- 
ning  of  the  peftoral  fins  Is  a  tuberculated  fpace.  The 
teeth  flender,  and  fliarp  as  needles. 

6.  The  torpedo,  cramp-fifli,  or  eleftrlc  ray,  is  fre- 
quently taken  in  Torbay  :  has  been  once  caught  off 
Pembroke,  and  fometlmes  near  Waterford  in  Ireland. 
Tt  Is  generally  taken,  like  other  flat  fifti,  with  the  trawl; 
but  there  Is  an  Inftance  of  Its  taking  the  bait.    It  com- 
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monly  lies  In  water  of  about  40  fathoms  depth  ;  and  In 
company  with  the  congenerous  rays.  The.  torpedo, 
brings  forth  Its  yo-ung  at  the  autumnal  equinox,  as  af- 
firmed by  Arillotle.  A  gentleman  of  La  Rochelle,  on 
differing  certain  females  of  this  fpecies,  the  10th  of 
September,  found  in  the  matrices  feveral  of  the  fostufes 
quite  formed,  and  nine  eggs  In  no  ftate  of  forwardnefs : 
fuperfoetation  feems  therefore  to  be  a  property  of  this  fifli. 
The  food  of  the  torpedo  Is  fifli ;  a  furmuUet  and  a  plaife 
have  been  found  In  the  ftomach  of  two  of  them.  The  fur- 
mullet  Is  a  fifli  of  that  fwiftnefs,  that  it  was  impoflible 
for  the  torpedo  to  take  It  by  purfuit.  It  is  probable, 
therefore,  that  by  their  eledric  ftroke  they  ftuplfy  their 
prey ;  yet  the  crab  and  fea-leech  will  venture  to  annoy 
them.  They  will  live  24  hours  out  of  the  fea;  and  but 
very  Httle  longer  if  placed  in  frefli  water.  They  inha- 
bit fandy  places  ;  and  will  bury  themfelves  fuperficially 
In  it,  by  flinging  the  fand  over,  by  a  quick  flapping  of 
all  the  extremities.  It  is  in  this  fituation  that  the  tor- 
pedo gives  his  moft  forcible  fliock,  which  throws  down 
the  aftoniflied  paflenger  who  inadvertently  treads  upon 
him.  In  out  feas  it  grows  to  a  great  fize,  and  above 
80  pounds  weight.  The  tail  Is  thick  and  round  ;  the 
caudal  fin  broad  and  abrupt.  The  head  and  body, 
which  are  Indlftlnft,  are  nearly  round ;  attenuating  to 
extreme  thinnefs  on  the  edges ;  below  the  body,  the 
ventral  fins  form  on  each  fide  a  quarter  of  a  circle.  The 
two  dorfal  fins  are  placed  on  a  trunk  of  the  tail.  The 
eyes  are  fmall,  placed  near  each  other  :  behind  each  is  a 
round  fplracle,  with  fix  fmall  cutaneous  rags  on  their  in- 
ner circumference.  Mouth  fmall ;  teeth  minute,  fpicu- 
lar.  Five  openings  to  the  gills,  as  In  others  of  this  ge- 
nus. The  flcin  everywhere  fmooth ;  cinereous  brown 
above,  white  beneath.  See  further  the  article  Elec- 
TRiciTV,  n°  258  —  261. 

7.  The  clavata,  or  thornback,  is  eafily  diftlnguiflied 
from  the  others  by  the  rows  of  ftrong  fliarp  fpines  dif- 
pofed  along  the  back  and  tail.  In  a  large  one  feen  by 
Mr  Pennant,  were  three  rows  on  the  back,  and  five  on 
the  tail,  all  inclining  towards  its  end.  On  the  nofe, 
and  on  the  inner  fide  of  the  forehead,  near  the  eyes, 
were  a  few  fpines,  and  others  were  fcattercd  without 
any  order  on  the  upper  part  of  the  peroral  fins.  The 
mouth  was  fmall,  and  filled  with  granulated  teeth  :  The 
upper  part  of  the  body  was  of  a  pale  afli  colour,  mark- 
ed with  fliort  ftreaks  of  black,  and  the  flcin  rough,  with 
fmall  tubercles  like  fliagreen.  The  belly  white,  crofled 
with  a  ftrong  femllunar  cartilage  beneath  the  flcin  :  In 
general,  the  lower  part  was  fmooth,  having  only  a  few 
fpines  on  each  fide.  The  young  fifli  have  very  few  fpines 
on  them  ;  and  their  backs  are  often  fpotted  with  white, 
and  each  fpot  is  encircled  with  black.  This  fpecies 
frequents  our  fandy  fliores;  are  very  voracious,  and  feed 
on  all  forts  of  flat  fifti;  are  particularly  fond  of  herrings 
and  fand-eels ;  and  fometlmes  cat  cruftaceous  animals, 
fuch  as  crabs.  Thefe  fonietim.es  weigh  14  or  15  pounds, 
but  with  us  feldom  exceed  that  \Veight.  They  begin 
to  generate  In  June,  and  bring  forth  their  young  In  Ju- 
ly and  Auguft,  which  (as  well  as  thofe  of  the  flcate)  be- 
fore they  are  old  enough  to  breed,  are  called  maids.  The 
thornbac';  begins  to  be  In  feafon  in  November,  and  con- 
tinues fo  later  than  the  flcate,  but  the  young  of  both  are 
good  at  all  times  of  the  year. 

8.  The  paftlnaca,  or  fting  ray,  does  not  grow  to  the 
bulk  of  the  others  :  The  body  is  quite  fmooth,  of  fliape 
almoft  round,  and  is  of  a  much  greater  thicknefs  and 
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more  elevated  form  in  the  middle  than  any  other  rays, 
but  grows  thin  towards  the  edges.  The  nofe  is  very 
fharp  pointed,  but  (hort ;  the  mouth  fmall,  and  filled 
with  granulated  teeth.  The  irides  are  of  a  gold  colour : 
behind  each  eye  the  orifice  is  very  large.  The  tail  is 
very  thick  at  the  beginning  :  the  fpine  is  placed  about 
a  third  the  length  of  the  former  from  the  body;  is  about 
five  inches  long,  flat  on  the  top  and  bottom,  very  hard, 
fharp  pointed,  and  the  two  fides  thin,  and  clofely 
and  fharply  bearded  the  whole  \Vay.  The  tail  extends 
four  inches  beyond  the  end  of  this  fpine,  and  grows  very 
Header  at  the  extremity.  Thefe  fifli  are  obferved  to  flied 
their  fpine,  and  renew  them  annually ;  fometimes  the 
new  fpine  appears  before  the  old  one  drops  off ;  and  the 
Cornifh  call  this  fpecies  cardinal  trilrji,  or  three-taileJ, 
when  fo  circumftanced.  The  colour  of  the  upper  part 
of  the  body  is  a  dirty  yellow,  the  middle  part  of  an  ob- 
fcure  blixe  :  the  lower  fide  white,  the  tail  and  fpine  duf- 
ky.  The  weapon  with  which  nature  has  aimed  this 
fifh,  hath  fupplied  the  ancients  with  many  tremendous 
fables  relating  to  it.  Pliny,  jElian,  and  Oppian, 
have  given  it  a  venom  that  alFefts  even  the  inanimate 
creation  :  trees  that  are  ftruck  by  it  inilantly  lofe  their 
verdure  and  periili,  and  rocks  themfclves  are  incapable 
of  refitting  the  potent  poifon.  The  enchantrefs  Circe 
armed  her  fon  with  a  fpear  headed  with  the  fpine  of  the 
trygon,  as  the  moft  irrefiftible  weapon  (he  could  furni(h 
Jiimwitj]^;  and  with  which  he  afterwards  committed 
parricide,  unintentionally,  on  his  father  Ulyffes.  That 
fpears  and  darts  might,  in  very  early  times,  have  been 
headed  with  this  bone  inftead  of  iron,  we  have  no  kind 
of  doubt ;  that  of  another  fpecies  of  this  fifli  being  ftill 
ufed  to  point  the  arrows  of  fome  of  the  South  Ameri- 
can Indians,  and  is,  from  its  hardnefs,  fiiarpnefs,  and 
beards,  a  moll  dreadful  weapon.  But  in  refpeft  to  its 
venomous  qualities,  there  is  not  the  leaft  credit  to  be 
given  to  the  opinion,  though  it  was  believed  (as  far  as 
it  aftefted  the  animal  world)  by  Rondeletius,  Aldro- 
vand,  and  others,  and  even  to  this  day  by  the  fifhermen 
in  feveral  parts  of  the  kingdom.  It  is  in  fa£t  the  wea- 
pon of  offence  belonging  to  the  fifli,  capable  of  giving 
a  very  bad  wound,  and  which  is  attended  with  danger- 
ous fymptoms  when  it  tails  on  a  tendinous  part  or  on  a 
perfon  in  a  bad  habit  of  body.  As  to  any  fifii  having 
a  fpine  charged  with  aftual  poifon,  it  feems  very  du- 
bious, though  the  report  is  fanftified  by  the  name  of 
liinnasus.  He  inftances  the  pa/Tinaca,  the  torpedo^  and 
the  tetrodon  Uneatus.  The  firft  is  incapable  of  convey- 
ing a  greater  injury  than  what  refults  from  the  mere 
wound  ;  the  fecond,  from  its  eledlric  effluvia  ;  and  the 
third,  by  imparting  a  pungent  pain  like  the  fting  of 
nettles,  occafioned  by  the  minute  fpines  on  its  abdomen. 

RAIANIA,  in  botany  :  A  genus  of  the  hexandria 
order,  belonging  to  the  dioecia  clafs  of  plants  ;  and  in 
the  natural  method  ranking  under  the  iith  order,  Sa- 
mentacea.  The  male  calyx  is  fexpartite  ;\  there  is  no 
corolla.  The  female  calyx  as  in  the  male,  without  any 
corolla;  there  are  three  ftyles;  the  fruit  is  roundifli  with 
'aii  oblique  wing,  inferior.  There  are  three  fpecies, 
the  haftata,  cordata,  and  quinquefolia. 

RAIETEA,  one  of  the  South  Sea  iflands,  named 
alfo  Ulietea. 

RAIL,  in  ornithology.    See  Rallus. 

RAILLERY,  according  to  Dr  Johnfon,  means 
flight  fatire,  or  fatirical  merriment ;  and  a  beautiful  wri- 
ter of  the  lafl.  century  compares  it  to  a  light  which 
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dazzles,  and  which  does  not  burn.  It  is  fometimes  in- 
nocent and  pleafant,  and  it  ftiould  always  be  fo,  but  it 
is  moft  frequently  offenfive.  Raillery  is  of  various 
kinds ;  there  is  a  ferious,  fevere,  and  good-humoured 
raillery  ;  and  there  is  a  kind  which  perplexes,  a  kind 
which  offends,  and  a  kind  which  pleafes. 

To  rally  well,  it  is  abfolutely  neceffary  that  kindnefs 
run  through  all  you  fay  ;  and  you  muft  ever  preferve 
the  charafter  of  a  friend  to  fupport  your  pretenfions  to 
be  free  with  a  man.  AUufions  to  pad  follies,  hints  to 
revive  what  a  man  has  a  mind  to  forget  for  ever,  fhould 
never  be  introduced  as  the  fubjedts  of  raillery.  This  is 
not  to  thruil  with  the  fldll  of  fencers,  but  to  cut  with 
the  barbarity  of  butchers.  But  it  is  below  the  charadler 
of  men  of  humanity  and  good-breeding  to  be  capable 
of  mirth,  while  there  is  any  in  the  company  in  pain  and 
diforder. 

RAIN,  the  defcent  of  water  from  the  atmofpherc 
in  the  form  of  drops  of  a  confiderable  fize.  By  this 
circumftance  it  is  diftlnguiflied  from  dew  and  fog :  in 
the  former  of  which  the  drops  are  fo  fraall  that  they 
are  quite  invlfible  ;  and  in  the  latter,  though  their  fize 
is  larger,  they  feem  to  have  very  little  more  fpecific 
gravicy  than  the  atmofphere  itfelfy  and  may  therefore 
be  reckoned  hollow  fpherules  rather  than  drops. 

It  is  univerfally  agreed,  that  rain  is  produced  by  the 
water  previoufly  abforbed  by  the  heat  of  the  fun,  or 
otherwife,  from  the  terraqueous  globe,  into  the  atmo- 
fphere ;  but  very  great  difficulties  occur  when  we  begin 
to  explain  why  the  water,  once  fo  clofely  united  with 
the  atmofphere,  begins  to  feparate  from  it.  We  cannot 
afcribe  this  feparation  to  cold,  fince  rain  often  takes 
place  in  very  wai-m  weather ;  and  though  we  fhould 
fuppofe  the  condenfation  owing  to  the  fuperior  cold  of 
the  higher  regions,  yet  there  is  a  remarkable  fad\  which 
will  not  allow  us  to  have  recourfc  to  this  fuppofition. 
It  is  certain  that  the  drops  of  rain  increafe  in  fize  con- 
fiderably  as  they  defcend.  On  the  top  of  a  hill,  for  in- 
ftance,  they  will  be  fmall  and  inconfiderable,  forming 
only  a  drizzling  fhower ;  but  at  the  bottom  of  the  fame 
hill  the  drops  will  be  exceffivcly  large,  defcending  in 
an  impetuous  rain  ;  which  (hows  that  the  atmofphere 
is  difpofed  to  condenfe  the  vapours,  and  a£lually  does 
fo,  as  well  where  it  is  warm  as  where  it  is  cold. 

For  fome  time  the  fuppofitions  concerning  the  caufe 
of  rain  were  exceedingly  infufficlent  and  unfatisfac- 
tory.  It  was  imagined,  that  when  various  conge- 
ries of  clouds  were  driven  together  by  the  agitation 
of  the  winds,  they  mixed,  and  run  into  one  body,  by 
which  means  they  were  condenfed  into  water.  The 
eoldnefs  of  the  upper  parts  of  the  air  alfo  was  thought 
to  be  a  great  means  of  coUedling  and  condenfing  the 
clouds  into  water  ;  which,  being  heavier  than  the  air, 
muft  neceffarily  fall  down  through  it  in  the  form  of 
rain.  The  reafon  why  it  falls  in  drops,  and  not  in 
large  quantities,  was  faid  to  be  the  refiflance  of  the  air; 
whereby  being  broken,  and  divided  into  fmaller  and 
fmaller  parts,  it  at  laft  arrives  to  us  in  fmall  drops.  But 
this  hypothefis  is  entirely  contrary  to  almoft  all  the 
phenomena  :  for  the  weather,  when  coldeft,  that  is,  in 
the  time  of  fevere  froft,  is  generally  the  mofl  ferene  j 
the  moft  violent  rains  alfo  happen  where  there  is  little 
or  no  cold  to  condenfe  the  clouds  ;  and  the  drops  of 
rain,  inflead  of  being  divided  into  fmaller  and  fmaller 
ones  as  they  approach  the  earth,  are  plainly  increafed 
in  fize  as  they  defcend. 
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Dr  DerKaith  accounted  for  the  precipitation  of  the 
'  drops  of  ram  from  the  veficulse  "being  full  of  air,  and 
meeting  with  an  air  colder  than  they  contained,  the 
air  they  contained  was  of  confequence  contrafted  into 
a  fmaller  fpace  ;  and  confequently  the  watery  fliell  ren- 
dered thicker,  and  thus  fpecifically  heavier,  than  the 
common  atmofphere.  But  it  has  been  (hown,  that 
the  veficulae,  if  fuch  they  are,  of  vapour,  are  not  fill- 
ed with  air,  but  with  fire,  or  heat  ;  and  confequent- 
ly, till  they  part  with  this  latent  heat,  the  vapour  can- 
not be  condenfed  §.  Now,  cold  is  not  always  fufficient 
to  effeft  this,  fmce  in  the  moft  fevere  frofts  the  air  is 
very  often  ferene,  and  parts  with  little  or  none  of  its  va- 
pour for  a  very  confiderable  time.  Neither  can  we  admit 
the  winds  to  have  any  confiderable  agency  in  this  mat- 
ter, fince  we  find  that  blowing  upon  vapour  is  fo  far 
from  condenfing  it,  that  it  unites  it  more  clofely  with 
the  air,  and  wind  is  found  to  be  a  great  promoter  of 
evaporation. 

According  to  Rohault,  the  great  caufe  of  rain  is  the 
heat  of  the  air  ;  which,  after  continuing  for  fome  time 
near  the  earth,  is  raifed  on  high  by  a  wind,  and  there 
thawing  the  fnowy  villi  or  flocks  of  half-lrozen  vefi- 
culaj,  reduces  them  to  drops  ;  which,  coalefcing,  de- 
fcend.  Here,  however,  we  ought  to  be  informed  by 
what  means  thefe  veficulse  are  fufpended  in  their  half- 
frozen  Hate  ;  fince  the  thawing  of  them  can  make  but 
little  difference  in  their  fpecinc  gravity,  and  it  is  cer- 
tain that  they  afcended  through  the  air  not  in  a  fro- 
zen but  in  an  aqueous  Hate. 

Dr  Clarke  and  others  afcribe  this  defcent  of  the  rain 
rather  to  an  alteration  of  the  atmofphere  than  of  the 
veficulse  ;  and  fuppofe  it  to  arife  from  a  diminution  of 
the  elallic  force  of  the  air.  This  elafticity,  which, 
they  fay,  depends  chiefly  or  wholly  upon  terrene  ex- 
halations, being  weakened,  the  atmofphere  finks  un- 
der its  burden,  and  the  clouds  fall.  Now,  the  little 
veficles  being  once  upon  the  defcent,  will  continue  there- 


inftead  of  gentle  fliowers  continuing  for  a  confiderable 
length  of  time,  we  fliould  have  the  moft  violent  water-  ^— v— ^ 
fpouts,  continuing  only  for  a  few  minutes,  or  perhaps 
feconds,  which,  inftead  of  refrefiiing  the  earth,  would 
drown  and  lay  wafte  every  thing  before  them. 

Since  philofophers  have  admitted  the  eleftric  fluid 
to  fuch  a  large  flia^e  in  the  operations  of  nature,  al- 
moft  all  the  natural  phenomena  have  been  accounted 
for  by  the  aftion  of  that  fluid  ;  and  rain,  among  others, 
has  been  reckoned  an  effeft  of  eledricity.  But  this 
word,  unlefs  it  is  explained,  makes  us  no  wifer  .than 
we  were  before  ;  the  phenomena  of  artificial  ele'ftricity 
having  been  explained  on  principles  which  could  fcarce 
apply  in  any  degree  to  the  eleftricity  of  nature  :  and 
therefore  all  the  folution  we  can  obtain  of  the  natural 
appearances  of  which  we  fpeak,  comes  to  this,  that  rain 
is  occafioned  by  a  moderate  cleftrification,  hail  and  fnow 
by  one  more  violent,  and  thunder  by  the  moft  violent 
of  all  ;  but  in  what  manner  this  eleftrification  is  occa- 
fioned, hath  not  yet  been  explained.  Throughout  the 
various  parts  of  this  work  where  eleftricity  hath  been 
occafionally  mentioned,  the  principles  of  artificial  elec- 
tricity II ,  laid  down  in  the  treatife  appropriated  to  that  I|  See  E'e^f 
fubjeft,  have  been  applied  to  the  folution  of  the  pheno-'""0'>  ^'^ 
mena  of  nature  ;  thofe  which  ai-e  neceflary  to  be  attend-  * 
ed  to  here  are  the  following  : 

1.  The  eleftric  fluid  and  folar  light  are  the  fame 
fubftance  in  two  different  modifications. 

2.  Electricity  is  the  motion  of  the  fluid  when  running, 
or  attempting  to  run,  in  a  continued  ftream  from  one 
place  to  another :  heat  is  when  the  fluid  has  no  ten- 
dency but  to  vibrate  outwards  and  inwards  to  and  from 
a  centre  ;  or  at  leaft  when  its  ftreams  converge  to  a 
point  or  focus. 

3.  The  fluid  afting  as  deftricity,  like  water,  or  any 
other  fluid,  always  tends  to  the  place  where  there  is 
leaft  refiftance. 

On  thefe  three  principles  may  the  phenomena  of  at- 


in,  notwithftanding  the  increafe  of  refiftance  they  ,  mofpherical  eleftricity,  and  the  defcent  of  rain  by  its 
every  moment  meet  with.    For,  as  they  all  tend  to  the    means,  be  explained  as  follows  : 

'  .     ,      ^    ,        ,       .  „     ,  J  rp.^^  jj^j^j.       j^^^^  ^£       jT^jjj^  adling  in  that  pe- 

culiar manner  which  we  call  heat,  unites  itfelf  with 
the  moifture  of  the  earth,  and  forms  it  into  vapour, 
which  thus  becomes  fpecifically  lighter  than  air,  and 
of  confequence  afcends  in  the  atmofphere  to  a  certain 
height. 

2.  Befides  the  quantity  of  light  which  is  thus  uni- 
ted to  the  water,  and  forms  it  into  vapour,  a  very  con- 
fiderable quantity  enters  the  earth,  where  it  afTumes 
the  nature  of  ele£lric  fluid. 

3.  As  the  earth  is  always  full  of  that  fluid,  every 
quantity  which  enters  muft  dlfplace  an  equal  quantity 
which  is  already  there. 

4.  This  quantity  which  is  difplaccd  muft  efcape  ei- 
ther at  a  diftance  from  the  place  where  the  other  en- 
ters, or  veiy  near  it. 

5.  At  whatever  place  a  quantity  of  deftric  matter 
efcapes,  it  muft  elcftrify  the  air  above  that  place 
where  it  has  efcaped ;  and  as  a  confiderable  quantity 
of  light  muft  always  be  reflefted  from  the  earth  into 
the  atmofphere,  where  it  does  not  combine  with  the 
aqueous  vapour,  we  have  thence  another  fource  of 
eleftricity  to  the  air ;  as  this  quantity  muft  undoubt- 
edly aifume  the  aftlon  of  electric  fluid,  efpeclally  af- 
ter the  adion  of  the  fun  has  oeafed.    Kence  the  rea- 
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centre  of  the  earth,  the  farther  they  fall,  the  more 
coalitions  they  will  make  ;  and  the  more  coalitions, 
the  more  matter  will  there  be  under  the  fame  fur- 
face  ;  the  furface  increafing  only  as  the  fquares,  but 
the  folidity  as  the  cubes  ;  and  the  more  matter  under 
the  fame  furface,  the  lefs  refiftance  will  there  be  to  the 
fame  matter.  Thus,  if  the  cold,  wind,  &c.  ad  early 
enough  to  precipitate  the  afcending  veficles  before  they 
are  arrived  at  any  confiderable  height,  the  coalitions 
being  but  few,  the  drops  will  be  proportionably  fmall ; 
and  thus  is  formed  a  dew.  If  the  vapours  be  more  co- 
pious, and  rife  a  little  higher,  we  have  a  mift  or  fog. 
A  little  higher  ftill,  and  they  produce  a  fmall  lain  ;  if 
they  neither  meet  with  cold  nor  wind,  they  form  a 
heavy  thick  dark  iky.  This  hypothefis  is  equally  un- 
fatisfadory  with  the'  others  ;  for,  granting  that  the  de- 
fcent and  condenfation  of  the  vapours  are  owing  to  a  di- 
minution of  the  atmofphere's  elafticity,  by  what  is  this 
diminution  occafioned  ?  To  fay  that  it  is  owing  to  ter- 
rene exhalations,  is  only  folving  one  difficulty  by  ano- 
ther ;  fince  we  are  totally  unacquainted  both  with  the 
jriature  and  operation  of  thefe  exhalations.  Befides, 
let  us  fuppofe  the  caufe  to  bq  what  it  will,  if  it  ads 
equally  and  at  once  upon  all  the  vapour  in  the  air,  then 
all  that  vapour  muft  be  precipitated  at  once  ;  and  thus, 
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fon  why  m  ferene  weather  the  atmofphcrical  cleAricity 
is  always  ftrongeft,  and  rather  more  fo  in  the  night  than 
in  the  day. 

6.  From  thefe  confiderations,  we  fee  an  evident  rea- 
fon  why  there  muft  commonly  be  a  difference  between 
the  eleftricity  of  the  earth  and  that  of  the  atmo- 
fphere,  excepting  when  an  earthquake  is  about  to  en- 
fue.  The  confequence  of  this  mull  be,  that  as  the 
aftion  of  the  folar  light  continues  to  bring  down  the 
eledlric  matter,  and  the  earth  continues  to  difcharge  an 
equal  quantity  of  it  into  the  atmofphere,  fome  part  of 
"the  atmofphere  muft  at  lall  become  overloaded  with  it, 
and  attempt  to  throw  it  back  into  the  earth.  This 
attempt  will  be  vain,  imtil  a  vent  is  found  for  the  elec- 
tricity at  fome  other  place ;  and  as  foon  as  this  hap- 
pens, the  elcftrified  atmofphere  begins  to  throw  off  its 
fuperfluous  eleftricity,  and  the  earth  to  receive  it.  As 
the  atmofphere  itfelf  is  a  bad  conduftor,  and  the  more 
fo  the  drier  it  is,  the  eleftric  matter  attacks  tlie  fmall 
aqueous  particles  which  are  detained  in  it  by  means  of 
the  latent  heat.  Thefe  being  unable  to  bear  the  im- 
petus of  the  fluid,  throw  out  their  latent  heat,  which 
eafily  efcapes,  and  thus  makes  a  kind  of  vacuum  in 
the  eleftrified  part  of  the  atmofphere.  The  confc- 
quences  of  this  are,  that  the  aqueous  particles  being 
driven  together  in  large  quantity,  at  laft  become  vi- 
fible,  and  the  (Icy  is  covered  with  clouds  ;  at  the  fame 
time  a  wind  blows  againft  thefe  clouds,  and,  if  there  is 
no  refiftance  in  the  atmofphere,  will  drive  them  away. 

7.  But  if  the  atmofphere  all  round  the  cloud  is  ex- 
ceedingly eletlrified,  and  the  earth  is  in  no  condition 
to  receive  the  fuperfluous  fluid  excepting  in  that  place 
•which  is  direftly  under  the  cloud,  then  the  whole  elec- 
tricity of  the  atmofphere  for  a  vaft  way  round  will  tend 
to  that  part  only,  and  the  cloud  will  be  eleftrified  to 
an  extreme  degree.  A  wind  will  now  blow  againft  the 
cloud  from  all  quarters,  more  and  more  of  the  vapour 
will  be  extricated  from  the  air  by  the  ele<?tric  matter, 
and  the  cloud  will  become  dai-kei"  and  thicker,  at  the 
fame  time  that  it  is  in  a  manner  ftationary,  as.  being  a£t- 
ed  upon  by  oppofite  winds  ;  though  its  fize  is  enlarged 
with  great  rapidity  by  the  continual  fupplies  of  vapour 
brought  by  the  winds. 

8.  The  vapours  which  were  formerly  fufpended  in- 
vkibly  by  means  of  the  latent  heat  are  now  fufpended 
vifibly  by  the  eleftric  fluid,  which  will  not  let  them" 
fall  to  the  earth,  until  it  is  in  a  condition  to  re- 
ceive the  eleftric  matter  defcending  with  the  rain. — 
It  is  eafy  to  fee,,  however,  that  thus  every  thing  is 
prepared  for  a  violent  ftorm  of  thunder  and  lightning 
as  well  as  rain.  The  furface  of  the  earth  becomes 
eleftrified  from  the  atmofphere  :  but  when  this  has  con- 
tinued for  fome  time,  a  zone  of  earth  confiderably  be- 
low the  furface  acquires  an  eledlricity  oppofite  to  that 
of  the  clouds  and  atmofphere  ;  of  confequence  the  elec- 
tricity in  the  cloud  being  violently  preficd  on  all  fides, 
will  at  laft  burft  out  towards  that  zone  where  the  re- 
fiftance is  leaft,  as  explained  under  the  article  Light- 
ning.— The  vapours  now  having  loft  that  which  fup- 
ported  them,  will  fall  down  in  rain,  if  there  is  not  a 
fufficient  quantity  of  eleftric  matter  to  keep  them  in 
the  fame  ftate  in  which  they  were  before  :  but  if  this 
happens  to  be  the  cafe,  the  cloud  will  inftantly  be 
charged  again,  while  little  or  no  rain  will  fall ;  and 
heace  very  \iolent  thunder  fometimes  takes  place  with- 


out any  rain  at  all,  or  fuch  as  is  quite  Inconfiderable  fn 
quantity. 

9.  When  the  eleftricity  is  lefs  violent,  the  rain  will 
defcend  in  vaft  quantity,  efpecially  after  every  flafh  of 
lightning ;  and  great  quantities  of  eleftric  matter  will 
thus  be  conveyed  to  the  earth,  infomuch  that  fometimes 
the  drops  have  been  obferved  to  fhine  as  if  they  were 
on  fire,  which  has  given  occafion  to  the  reports  of  Cery 
rain  having  fallen  on  certain  occafions.  If  the  quantity 
of  eleftric  matter  is  fmaller,  fo  that  the  rain  can  con- 
vey it  all  gradually  to  the  ground,  there  will  be  rain 
without  any  thunder  ;  and  the  greater  the  quantity  of 
eleftricity  the  more  violent  will  be  the  rain. 

From  this  account  of  the  caufes  of  rain,  we  may 
fee  the  reafon  why  in  warm  climates  the  rains  are 
exceflive,  and  for  the  moft  part  accompanied  with  thun- 
der ;  for  there  the  eleftricity  of  the  atmofphere  is  im- 
menfely  gi-eater  than  it  is  with  us.  We  may  alfo  fee 
why  in  certain  places,  according  to  the  fituatian  of. 
mountains,  feas,  &c.  the  rains  will  be  greater  than  in 
others,  and  hkewife  why  fome  parts  of  the  world  are 
exempted  from  rain  altogether  ;  but  as  a  particular  dif- 
cuflion  of  thefe  would  neceftarily  include  an  explana- 
tion of  the  caufes  and  phenomena  of  Thunder,  we 
fhall  for  this  reafon  refer  the  whole  to  be  treated  of  un- 
der that  article. 

Whether  this  theory  be  juft,  however,  it  would  be  too  - 
afliiming  in  us  to  fay.  It  may  admit  of  difpute,  for  we  muft 
grant  that  in  the  very  beft  fyftems,  though  an  occur- 
rence fo  frequent,  the  theory  of  rain  is  but  very  imper- 
fectly underftood.  Dr  James  Hutton,  Fellow  of  the 
Royal  Society  of  Edinburgh,  whofe  fpeculations  are 
always  ingenious,  though  generally  extraordinary,  and 
much  out  of  the  common  way,  gives  us  a  new  theory 
of  rain  in  the  firft  volume  of  the  Tranfaftions  of  that 
fociety.  It  is  well  known  that  atmofpheric  air  is  ca- 
pable of  diflblving,  with  a  certain  degree  of  heat,  a  gi- 
ven quantity  of  water.  The  Doftor  afcei-tains  the  ra- 
tio of  the  diflblving  power  of  air,  in  relation  to  water-, 
in  different  degrees  of  heat  ;  and  ftiows,  that  by  mixing 
a  portion  of  tranfparent  humid  warm  air  with  a  portion 
of  cold  air,  the  mixture  becomes  opake,  and  part  of  the 
water  will  be  precipitated  ;  or,  in  other  words,  the  va- 
pour jyi^ill  be  condenfed  into  rain.  The  ratio  which  he 
ftat€s,  however,  does  not  appear  to  us  to  be  fupported 
by  experience.  Whether  the  eleftricity  of  the  air 
changes  in  confequence  of  its  depofiting  the  water  dlf- 
folved  in  it,  or  the  change  is  a  caufe  of  this  depofition, 
muft  remain  uncertain  ;  but,  in  either  view,  there  muft 
be  an  agent  different  from  heat  and  cold,  fince  the 
changes  in  thefe  refpefts  do  not  in  other  operations 
change  the  ftate  of  eleftricity.  Dr  Hutton  fuppofes 
that  heat  and  folution  do  not  increafe  by  eqiral  incre- 
ments ;  but  that,  in  reality,  if  heat  be  fuppofed  to  in- 
creafe by  equal  increments  tJong  a  ftraight  line,  folution 
will  be  expiefled  by  ordinates  to  a  curve  whofe  convex 
fide  is  turned  towards  that  line.  That  the  power  of 
folution  is  not  increafed  in  the  fame  ratio  with  heat,  is,  , 
however,  hypothetical,  except  when  we  rife  pretty  high 
in  the  fcaLe,  when  its  proportional  increafe.  is  a  little, 
doubtful ;  and  it  is  not,  in  this  paper,  fupported  by  ex- 
periment. I'he  condenfation  of  the  breath  in  air  is  not 
an  obfervation  in  point,  except  in  air  already  faturated 
with  vapour.  It  can  amount,  in  any  view,  to  no  more 
than  this,  that  to  render  it  vifible,  the  heat  muft  be  di- 
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ain.  minifheci-  in  a  greater  proportion  than  can  be  compen- 
fated  by  the  power  of  folution  in  the  body  of  air,  in 
which  the  portion  expired  is  at  firft  immerfed.  To  ex- 
plain rain  from  this  caufe,  we  niuft  always  fuppofe  a 
Gonftant  diminution  of  heat  to  take  place  at  the  mo- 
ment of  the  condcnfation  of  the  vapour  ;  but  we  aftu- 
ally  find  that  the  change  from  a  Hate  of  vapour  to  the 
fluid  ftate  is  attended  with  heat  ;  fo  that  rain  muft  at 
once  oppofe  its  own  caufe,  and  continued  rains  would 
be  impoffible,  without  calling  in  the  aid  of  other  caufes. 
From  his  own  fyftem,  Dr  Hutton  endeavours  to  ex- 
plain the  regular  and  irregular  feafons  of  rain,  either 
refpefting  the  generality  of  its  appearance,  or  the  re- 
gularity of  its  return  And  to  obviate  the  apparent  ex- 
ceptions of  the  theory,  from  the  generality  of  rain, 
he  explains  the  proportional  quantities  of  rain,  and 
adds  a  comparative  eftimate  of  climates,  in  relation  to 
rain,  with  the  meteorological  obfer\'ations  made  in  our 
own  climate.  As  his  principle  is  at  leaft  infufficient, 
and  we  think  erroneous,  it  would  be  ufelefs,  even  were 
this  a  proper  place  for  it,  to  purfue  thefe  various  bran- 
ches, which  muft  partake  of  the  errors  of  the  fyftem. 
In  thefe  branches  we  ought  to  obferve,  that  there  are 
feveral  juft  oblervations,  mixed  with  errors,  becaufe  eva- 
poration and  condcnfation  muft  at  laft  be  the  great  ba- 
ils of  every  theoi-y  :  the  miilakes  arife  from  not  being 
aware  of  all  the  caufes,  and  mifreprefenting  the  opera- 
tion of  thofe  which  do  exift. 

In  a  work  entitled  Thoughts  on  Meteorology,  Vo- 
lume II.  M.  de  Luc  conliders  very  particularly  the 
grand  phenomenon  of  rain,  and  the  numerous  circum- 
ilances  connefted  with  it.  He  examines  the  feveral  hy- 
pothefes  with  confiderable  care  ;  but  thinks  them,  even  if 
admiflible,  utterly  infufficient  to  account  for  the  forma- 
tion of  rain.  The  grand  queftion  in  this  inquiry  is, 
What  becomes  of  the  water  that  rifes  in  vapour  into  the 
atmofphere  ?  or  what  ftate  it  fubfifts  in  there,  betweea 
tlie  time  of  its  evaporation  and  its  falling  down  again 
in  rain  ?  If  it  continues  in  the  ftate  of  watery  vapour ^. 
or  fuch  as  is  the  immediate  produA  of  evaporation,  it 
muft  poffefs  the  diftinclive  charadlers  effential  to  that 
fluid  :  it  muft  make  the  hygrometer  move  towards  ktt- 
midity,  in  proportion  as  the  vapour  is  more  or  lefs- 
abundant  in  the  air  :  on  a  diminution  of  heat,  the  hu- 
midity, as  ftiown  by  the  hygrometer,  muftincreafe;  and 
on  an  increafe  of  the  heat  the  humidity  muft  diminifti  j 
and  the  introduAion  of  other  hygrofcopic  fubftances, 
drier  than  the  air,  muft  have  the  fame  effed  as  an  aug- 
mentation of  heat.  Thefe  are  the  properties  of  watery 
vapour,  on  every  hypothecs  of  evaporation  ;  and  there- 
jbre  all  the  water  that  exifts  in  the  atmofphere  without 
poffefling  thefe  properties,  is  no  longer  vapour,  but 
muft  have  changed  its  nature.  M.  de  Luc  {hows,  that- 
the  water  which  forms  rain,  though  it  has  ever  beejv 
confidered  and  reafoned  upon  as  producing  humidity,, 
does  not  poffefs  thefe  properties,  and  muft  therefoi-e- 
have  paffed  into  another  ftate.  See  a  full  account  of  his 
reafoning,  and  the  tteps  by  which  he  proceeded,  in  the 
articleMETEOROLOGV,  n°  7,  &c.  As-he  thinks  that  the 
vapour  paffes  into  an  invifible  ftate  in  the  interval  be- 
tween  evaporation  and  its  falh'ng  again  in  rain,  and  that 
in  that  ftate  it  is  not  fcnfible  to  the  hygrometer,  he- 
cotifiders  the  laws,  of  hygrology  as  infufficient  for  ex- 
plaining the  formation  of  rain ;  but  he  does  not  pre- 
tend to  have  difcovered  the  immediate  caufe  of  the  foiw 


mation  of  clouds  and  rain.  If  it  is  not  in  the  imme- 
diate produft  of  evaporation  that  rain  has  its  fource  » 
if  the  vapours  change  their  nature  in  the  atmofpherer 
fo  as  no  longer  to  be  feniible  to  the  hygrometer,  or  to 
the  eye  ;  if  they  do  not  become  vapour  again  till  clouds 
appear ;  and  if,  when  the  clouds  are  formed,  no  altera- 
tion is  perceived  in  the  quality  of  the  air — we  muft  ac- 
knowledge it  to  be  very  probable,  that  the  interme- 
diate ftate  of  vapour  is  no  other  than  air — and  that  the 
clouds  do  not  proceed  from  any  diftindl  fluid  contained 
in  the  atmofphere,  but  from  a  decompofition  of  a  part 
of  the  air  itfelf,  perfectly  fimilar  to  the  reft. 

It  appears,  to  us  at  leaft,  that  M.  de  Luc's  mode  of 
reafoning  on  this  fubjeft  agrees  better  with  the  phe- 
nomena than  Dr  Hutton's.  The  Dodtor,  however, 
thinks  diffei^tly,  and  publiflied  anfwers  to  the  objec- 
tions of  M.  de  Luc  with  regard  to  his  theory  of  rain  5 
to  which  M.  de  Luc  replied  in  a  letter  which  was 
printed  in  the  Appendix  to  the  81ft  volume  of  the 
Monthly  Review  :  but  it  would  extend  our  article  be- 
yond its  due  bounds,  to  give  a  view  of  this  controver- 
fy.    See  Vapour,  Water,  Weather,  and  Wind. 

As  to  the  general  quantity  of  tain  that  falls,  and  ita 
proportion  in  feveral  places  at  the  fame  time,  and  iu 
the  fame  place  at  feveral  times,  we  have  many  obferva- 
tions,  journals,  &c.  in  the  Memoirs  of  the  French"  A- 
cademy,  the  Philofophical  Tranfa£tions,  &c.  Upon 
meafuring,  then,  the  rain  falling  yearly,  its  depth,  at 
a  medium,  and  its  proportioa  in  feveral  places,  is  found 
as  in  the  following  table  :  Inches, 

At  Townley,  in  Lancafliire,  obferved  by  Mr 
Townlcy  -  - 

Upmintter,  in  Effex,  by  Dr  Derham 

Zurich,  in  Swifferland,  by  Dr  Scheuchzer 

Pifa,  in  Italy,  by  Dr  Mich.  Ang.  TiUi 

Paris,  in  France,  by.  M.  de  la  Hire 

Lifle,  in  Flanders,  by  M.  de  Vauban 


42^. 
194: 

L9 

24.. 


At  Upminfter. 

At  Paris. 

1700    19  Inch. 

•03 

21  Inch. 

•37 

1 701  18 

.69,. 

27 

•77 

1702  20 

•38 

17 

•45 

1703  23 

-99 

18 

•51 

1704  15L 

.80 

21 

.20 

1705  16 

•93 

.82 

From  the  Meteorological  Journal  of  the  Royal  Socie- 
ty, kept  by  order  of  the  prefident  and  council,  it  ap- 
pears that  the  whole  quantity  of  rain  at  London,  in 
each  of  the  years  fpecified  below,  was  as  followSj 
viz.  Inches. 


1774 

1775 
1776 
1777 
1778 
1:779 
1780 


26 
24 
2a 
25 
20 
26 


.328 

.083 

•354 

•371 

.772. 

.785. 

•313 


The  quantity  of  rain  in  the  four  following  years  at  Lon- 
don was,  Inches. 
In  1789       -       -       21  .976 

1790  -       -       16  .052 

1791  -  -  15  .310 
J  792       -       -       19  '489 


Rain. 
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Propcrtion  of  the  Rain  of  the  ftvtral  Seafons  to  one  another^ 


1 

1708 

Depth  at 

Depth  at 

Depth  at 

Dcprhat 

Depth  at 

Depthat 

Fil'a. 

Ujm'mi. 

Zurich. 

1708 

Pifa. 

Upminf 

Zurich. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Jan. 

6  .41 

2  .88 

I  .64 

July 

0  .00 

I  .11 

3  -50 

Feb. 

7,  .28 

0  .46 

Aug- 

2  .27 

Mar. 

2  .65 

2  .03 

I  .51 

Sept. 

7  .21 

1  .46 

3  .02 

April 

I  .25 

0  .96 

4  -^C/ 

oa. 

5  -33 

0  .23 

2  .44 

May- 

3  -33 

2  .02 

I  ,91 

Nov. 

0  .13 

0  .86 

0  .62 

June 

4  -90 

2  .32 

5  91 

Dec. 

0  .00 

I  .97 

2  .62 

Half 

21  .82 

10  .67 

Half 

Year 

17  -31 

Year 

14  .94 

8  .57 

15  -35 

See  Philofopliical  Tranfaftions  abridged,  vol.  iv.  p.  ii. 
p.  8  [,  &c.  and  alfo  Meteorological  Journal  of  the  Royal 
Society,  publilhed  annually  in  the  Philolbphica-l  Tranf- 
aflions. 

As  to  the  ufe  of  rain,  we  may  obferve,  that  it  moi- 
ftens  and  foftens  the  earth,  and  thus  fits  it  for  affording 
nourifliment  to  plants  ;  by  falling  on  high  mountains,  it 
carries  down  with  it  many  particles  of  loofe  earth,  which 
lerve  to  fertilize  the  furrounding  valleys,  and  purifies 
the  air  from  noxious  exhalations,  which  tend  in  their 
return  to  the  earth  to  meliorate  the  foil ;  it  moderates 
the  heat  of  the  air;  and  is  one  means  of  fupplying  foun- 
tains and  rivers.  However,  vehement  rains  in  many 
.countries  are  found  to  be  attended  with  barrennefs  and 
poornefs  of  the  lands,  and  mifcarriage  of  the  crops  in  the 
fucceeding  year  :  and  the  reafon  is  plain  ;  for  thefe  ex- 
ceflive  ftorms  wafti  away  the  fine  mould  into  the  rivers, 
which  carry  it  into  the  fea,  and  it  is  a  long  time  before 
the  land  recovers  itfelf  again,  l^he  remedy  to  the  fa- 
mine, which  fome  countries  are  fubjeft  to  from  this  fort 
jof  mifchief,  is  the  planting  large  orchards  and  gropes 
of  fuch  trees  as  bear  efculent  fruit  ;  for  it  is  an  old  ob- 
fcrvation,  that  in  years,  when  grain  fucceeds  worft, 
tliefe  trees  produce  moft  fruit  of  all.  It  may  partly  be 
owing  to  the  thorough  moiftening  of  the  earth,  as  deep 
as  their  roots  go  by  thefe  rains,  and  partly  to  their 
trunks  flopping  part  of  the  light  mould  carried  down 
by  the  rains,  and  by  this  means  furnifhing  themfelves 
with  a  coat  of  new  earth. 

Pnternalurai  Rains.  We  have  numerous  accounts, 
in  the  hiftorians  of  our  own  as  well  as  other  countries, 
of  preternatural  rains  ;  fuch  as  the  raining  of  ftones,  of 
duit,  of  blood,  nay,  and  of  living  animals,  as  young  frogs, 
and  the  like.  We  are  not  to  doubt  the  truth  of  what 
thofe  who  are  ajuthors  of  veracity  and  credit  relate  to 
us  of  this  kind,  fo  far  as  to  fuppofe  that  the  faUing  of 
•ilones  and  duft  never  happened  ;  the  whole  miflake  is, 
the  fuppofing  them  to  have  fallen  from  the  clouds  :  but 
as  to  the  blood  and  frogs,  it  is  very  certain  that  they 
never  fell  at  all,  but  the  opinion  has  been  a  mere  decep- 
tion of  the  eyes.  Men  are  extremely  fond  of  the  mar- 
vellous in  their  relations  ;  but  the  judicious  reader  is  to 
examine  firiftly  whatever  is  reported  of  this  kind,  and 
is  not  to  lufFer  himfelf  to  be  deceived. 

There  are  two  natural  methods  by  which  quantities 
of  ftones  and  duft  may  fall  in  certain  places,  without 
their  having  been  generated  in  the  clouds  or  fallen  as 
rain.  The  one  is  by  means  of  hurricanes  :  the  wind 
v/hich  we  frequently  fee  tearing  off  the  tiles  of  houfes, 
and  carrying  them  to  confiderable  diftances,  being  equal- 
ly able  to  take  up  a  quantity  of  ftones,  and  drop  them 
.again  at  fome  otlxer  place.  But  the  other,  which  is  much 
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the  moft  pov^rerful,  and  probably  the  tnoft  ufual  way, 
is  for  the  eruptions  of  volcanoes  and  burning  mountaina 
to  tofs  up,  as  they  frequently  do,  a  vaft  quantity  of 
ftones,  afhes,  and  cinders,  to  an  immenfe  height  in  the 
air :  and  thefe,  being  hurried  away  by  the  hurricanes 
and  impetuous  winds  which  ufually  accompany  thofe 
eruptions,  and  being  in  themfelves  much  lighter  than 
common  ftones,  as  being  half  calcined,  may  eafily  be 
thus  carried  to  vaft  diftances  ;  and  there  falling  in  pla- 
ces where  the  inhabitants  know  nothing  of  the  occafion, 
they  cannot  but  be  fuppofed  by  the  vulgar  to  fall  on 
them  from  the  clouds.    It  is  well  known,  that,  in  the 
great  eruptions  of  jEtna  and  Vefiivius,  ftiowers  of  afhes, 
duft,  and  fmall  cinders,  have  been  feen  to  obfcure  the 
air,  and  overfpread  the  furface  of  the  fea  for  a  o-reat 
way,  and  cover  the  decks  of  fhips  ;  and  this  at  fuch  a 
diftance,  as  it  fhould  appear fcarce  conceivable  that  they 
ftiould  have  been  carried  to  :  and  probably,  if  the  ac- 
counts of  all  the  ftiowers  of  thefe  fubftances  mentioned 
by  authors  be  collefted,  they  will  all  be  found  to  have 
fallen  within  fuch  diftances  of  volcanoes  ;  and  if  com- 
pared as  to  the  time  of  their  falling,  will  be  found  to 
correfpond  in  that  alfo  with  the  eruptions  of  thofe 
mountains.   We  have  known  inftances  of  the  afties  from 
Vefuvius  having  been  carried  thirty,  nay,  forty  leagues, 
and  peculiar  accidents  may  have  carried  them  yet  far- 
ther.   It  is  not  to  be  fuppofed  that  thefe  fhowers  of 
ftones  and  duft  fall  for  a  continuance  in  the  manner  of 
fhowers  of  rain,  or  that  the  fragments  or  pieces  are  9s 
frequent  as  drops  of  water ;  it  is  fufficient  that  a  num- 
ber of  ftones,  or  a  quantity  of  duft,  fall  at  once  on  a 
place,  where  the  inhabitants  can  have  no  knowledge  of 
the  part  from  whence  they  came,  and  the  vulgar  will 
not  doubt  their  dropping  from  the  clouds.    Nay,  in 
the  canton  of  Berne  in  Swiflerland,  the  inhabitants  ac- 
counted it  a  miracle  that  it  rained  earth  and  fulphur  up- 
on them  at  a  time  that  a  fmall  volcano  terrified  them  ; 
and  even  while  the  wind  was  fo  boifterous,  and  hurri- 
canes fo  frequent,  that  they  faw  almoft  every  moment 
the  duft,  fand,  and  little  ftones  torn  up  from  the  furface 
of  the  earth  in  whirlwinds,  and  carried  to  a  confiderable 
height  in  the  air,  they  never  confider«d  that  both  the 
fulphur  thrown  up  by  the  volcano,  and  the  duft,  &c. 
carried  from  their  feet  muft  fall  foon  after  fomewhere. 
It  is  very  certain  that  in  fome  of  the  terrible  ftorms  of 
large  hall,  where  the  hail-ftones  have  been  of  many 
inches  round,    on  breaking  them   there   have  been 
found  what  people  have  called Jiones  in  their  middle;  but 
thefe  obfervers  needed  only  to  have  waited  the  diffolving 
of  one  of  thefe  hail-ftones,  to  have  feen  the  ftone  in  its 
centre  difunite  alfo,  it  being  only  formed  of  the  parti- 
cles of  loofe  earthy  matter,  which  the  water,  exhaled  by 
the  fun's  heat,  had  taken  up  in  extremely  fmall  mole- 
culae  with  it ;  and  this  only  having  ferved  to  give  an 
opake  hue  to  the  inner  part  of  the  congelation,  to  which 
the  freezing  of  the  water  alone  gave  the  apparent  hard- 
nefs  of  ftone. 

The  raining  of  blood  has  been  ever  accounted  a  more 
terrible  fight  and  a  more  fatal  omen  than  the  other  pre- 
ternatural rains  already  mentioned.  It  is  very  certain 
that  nature  forms  blood  nowhere  but  in  the  veflels  of 
animals;  and  therefore  fliowers  of  it  from  the  clouds  are 
by  no  means  to  be  credited.  Thofe  who  fuppofe  that 
what  has  been  taken  for  blood  has  been  aftually  feen 
falling  through  the  air,  have  had  recourfe  to  flying  in- 
fers for  its  origin,  and  fuppofe  it  the  eggs  or  dung  of 
6  certain 
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certain  butterflies  difcharged  from  them  they  were 
high  up  in  the  air.  But  it  feems  a  very  wild  conjec- 
ture, as  we  know  of  no  butterfly  whofe  excrements  or 
e!5gs  are  of  fuch  a  colour,  or  whofe  abode  is  fo  high, 
or  their  flocks  fo  nuirierous,  as  to  be  the  occaflon  of 
this. 

It  is  mofl;  probable  that  thefe  bloody  waters  were 
never  feen  falling  ;  but  that  people  feeing  the  ilanding 
waters  Wood- coloured,  were  aflured,  from  their  not 
knowing  how  it  fliould  elfe  happen,  that  it  had  rained 
blood  into  them.  A  very  memorable  inftance  of  this 
there  was  at  the  Hague  in  the  year  1670.  Swammer- 
dam,  who  relates  it,  tells  us,  that  one  niorning  the 
whole  town  was  in  an  uproar  on  finding  their  lakes  and 
ditches  full  of  blood,  as  they  thought ;  and  having  been 
certainly  full  of  water  the  night  before,  they  agreed  it 
muft  have  rained  blood  in  the  night :  but  a  certain  phy- 
fician  went  down  to  one  of  the  canals,  and  taking  home 
a  quantity  of  this  blood-coloured  water,  he  examined  it 
by  the  microfcope,  and  found  that  the  water  was  water 
Hill,  and  had  not  at  all  changed  its  colour  ;  but  that  it 
%vas  full  of  prodigious  fwarms  of  fmall  red  animals,  all 
alive,  and  very  nimble  in  their  motions,  whofe  colour 
and  prodigious  number  gave  a  red  tinge  to  the  whole 
body  of  the  water  they  lived  in,  on  a  lefs  accurate  in- 
fpeftion.  The  certainty  that  this  was  the  cafe,  did  not 
however  perfuade  the  Hollanders  to  part  with  the  mi- 
racle :  they  prudently  concluded,  that  the  fudden  ap- 
pearance of  fuch  a  number  of  animals  was  as  great  a 
prodigy  as  the  raining  of  blood  would  have  been  ;  and 
are  affured  to  this  day,  that  this  portent  foretold  the 
fcene  of  war  and  deftruftion  which  Louis  XIV.  after- 
Avards  brought  into  that  countiy,  which  had  before  en- 
joyed 40  years  uninterrupted  peace. 

The  animals  which  thus  colour  the  water  of  lakes  and 
ponds  are  the  puUces  arbortfcentes  of  Swammerdam,  or 
the  wa\er-fleas  with  branched  horns.  Thefe  creatures 
sre  of  a  reddifh-yellow  or  flame  colour  :  they  Hve  about 
the  fides  of  ditches,  under  weeds,  and  among  the  mud  ; 
and  are  therefore  the  lefs  vifible,  except  at  a  certain 
time,  which  is  in  the  end  or  beginning  of  June  :  it  is  at 
this  time  that  thefe  little  animals  leave  their  recefles  to 
float  loofe  about  the  water,  to  meet  for  the  propagation 
of  their  fpecies,  and  by  that  means  become  vifible  in 
the  colour  they  give  the  water.  This  is  vifible,  more 
or  lefs,  in  one  part  or  other  of  almoft  all  Handing  wa- 
ters  at  this  feafon  ;  and  it  is  always  at  this  feafon  that 
the  bloody  waters  have  alarmed  the  ignorant.  See  Pu- 
lex  Monoi-ulus. 

The  raining  of  fro^s  is  a  thing  not  lefs  wonderful  in 
the  accounts  of  authors  who  love  the  marvellous,  than 
thofe  of  blood  or  ftones  ;  and  this  is  fuppofed  to  hap- 
pen fo  often,  that  there  are  multitudes  who  pretend  to 
have  been  eye-witnefies  of  it.  Thefe  rains  of  frogs  al- 
ways happen  after  very  dry  feafons,  and  are  much  more 
frequent  in  the  hotter  countries  than  in  the  cold  ones. 
In  Italy  they  are  very  frequent  ;  and  it  is  not  uncommon 
to  fee  the  ilreets  of  Rome  fwarming  both  with  young 
frogs  and  toads  in  an  inllant  in  a  ihower  of  rain  ;  they 
hopping  everywhere  between  the  people's  legs  as  they 
walk,  though  there  was  not  the  leaft  appearance  of 
them  before.  Nay,  they  have  been  feen  to  fall  through 
the  air  down  uoon  the  pavements.  This  feems  a  ftrong 
circumftance  in  favour  of  their  being  rained  down  from 
the  clouds  ;  but,  when  ftriftly  examined,  it  comes  to 
nothing  :  for  thefe  frogs  that  are  feen  to  fall,  are  always 
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found  dead,  lamed,  or  bruifed  by  the  fall,  and  never  hop 
about  as  the  reft;  and  they  are  never  feen  to  fall,  except 
clofe  under  the  walls  of  houfes,  from  the  roofs  and  gutter 
of  which  they  have  accidentally  flipped  down.  Some 
people,  who  love  to  add  to  ftrange  things  yet  ftranger, 
a^lirm  that  they  have  had  the  young  frogs  fall  into  their 
hats  in  the  midft  of  an  open  field  ;  but  this  is  idle,  and 
wholly  falfe. 

Others,  who  cannot  agree  to  their  falling  from  the 
clouds,  have  tried  to  folve  the  difficulty  of  their  fud- 
den appearance,  by  fuppofing  them  hatched  out  of  the 
egg,  or  fpawn,  by  thefe  rains.  Nay,  fome  have  fuppo- 
fed them  made  immediately  out  of  the  duft  :  but  there 
are  unanfwerable  arguments  againll  all  thefe  fuppol!-. 
tions.  Equivocal  generation,  or  the  fpontaneous  pro- 
du6tion  of  animals  out  of  dufl;,  is  now  wholly  exploded. 
The  fall  from  the  clouds  mufl:  dcftroy  and  kill  thefe 
tender  and  foft-bodied  animals  :  and  they  cannot  be  at 
this  time  hatched  immediately  out  of  eggs  ;  becaufe  the 
young  frog  does  not  make  its  appearance  from  the  egg 
in  form,  but  has  its  hinder  legs  enveloped  in  a  flcin,  and 
is  what  we  call  a  tadpole ;  and  the  young  frogs  are  at 
leaft  100  times  larger  at  the  time  of  their  appearance, 
than  the  egg  from  which  they  ftiould  be  hatched. 

It  is  beyond  a  doubt,  that  the  frogs  which  make  their 
appearance  at  this  time,  were  hatched  and  in  being  long 
before  :  but  that  the  dry  feafons  had  injured  them,  and 
kept  them  fluggiflily  in  holes  or  coverts  ;  and  that  all  the 
rain  does,  is  the  enlivening  them,  giving  them  new  fpirits, 
and  calling  them  forth  to  feek  new  habitations,  and  en- 
joy the  element  they  were  deftined  in  great  part  to  live 
in.  Theophraftus,  the  greateft  of  all  the  naturalifts  of 
antiquity,  has  affirmed  the  fame  thing.  We  find  that 
the  error  of  fuppofing  thefe  creatures  to  fall  from  the 
clouds  was  as  early  as  that  author's  time  ;  and  alfo  that 
the  truth,  in  regard  to  their  appearance,  was  as  early 
known  ;  though,  in  the  ages  fince,  authors-have  taken 
care  to  conceal  the  truth,  and  to  hand  down  to  us  the 
error.  We  find  this  venerable  fage,  in  a  fragment  of 
his  on  the  generation  of  animals  which  appear  on  a  fud- 
den, bantering  the  opinion,  and  aflerting  that  they  were 
hatched  and  living  long  before.  The  world  owes,  how- 
ever, to  the  accurate  Signior  Redi  the  great  proof  of 
this  truth,  which  Theophraftus  only  has  affirmed  :  for 
this  gentleman,  diflefting  fome  of  thefe  new-appearing 
frogs,  found  in  their  ftomachs  herbs  and  other  half-di- 
gefted  food  ;  and,  openly  fhowing  this  to  his  credulous 
countrymen,  aflced  them  whether  they  thought  that  na- 
ture, which  engendered,  according  to  their  opinion, 
thefe  animals  in  the  clouds,  had  alfo  been  fo  provident 
as  to  engender  grals  there  for  their  food  and  nourifti- 
ment  ? 

To  the  raining  of  frogs  we  ought  to  add  the  raining 
of  grqlshop,  trs  and  loa/jrs,  which  have  fometirnes  ap- 
peared in  prodigious  numbers,  and  devoured  the  fruits 
of  the  earth.  There  has  not  been  the  leaft  pretence  for 
the  fuppofing  that  theie  animals  defcended  from  the 
clouds,  but  that  they  appeared  on  a  fudden  in  prodigi- 
ous numbers.  The  naturalift,  who  knov/s  the  many  <.c- 
cidents  attending  the  eggs  of  thefe  and  other  the  like 
animals,  cannot  but  know  tliat  fome  feafons  will  prove 
particularly  favourable  to  the  hatching  them,  and  the 
prodigious  number  of  eggs  that  many  infedlts  lay  could 
not  but  every  year  bi'ing  us  fuch  abundance  of  the  young, 
wei-e  they  not  liable  to  many  accidents,  and  had  not  pro- 
vident nature  taken  care,  as  in  many  plants,  to  continue 
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the  fpecies  by  a  very  numerous  ftock  of  fe  :ds,  of  which 
perhaps  not  one  in  500  need  take  root  in  order  to  con- 
tinue an  equal  number  of  plants.  As  it  is  thus  alfo  in 
regard  to  infefts,  it  cannot  but  happen,  that  if  a  favour- 
able feafon  encourage  the  hatching  of  all  thofe  eggs,  a 
veiy  fmall  number  of  which  alone  were  neceffary  to 
continue  the  fpecies,  we  muft,  in  fuch  feafons,  have  a 
proportionate  abundance  of  them.  There  appeared  a- 
.bout  50  years  ago,  in  London,  fuch  a  prodigious  fwarm 
of  the  little  beetle  we  call  the  lady-cow^  that  the  very 
.pofts  in  the  ftreets  were  everywhere  covered  with  them. 
But  thanks  to  the  progrefs  of  philofophy  among  us,  we 
.had  no  body  to  affert  that  it  rained  cow-ladies,  but  con- 
tented ourfelves  with  faying  that  it  had  been  a  favour- 
able feafon  for  their  eggs.  The  prodigious  number  of 
a  fort  of  grub  which  did  vaft  mifchief  about  the  fame 
.period  among  the  corn  and  grafs  by -eating  off  their 
roots,  might  alfo  have  been  fuppofed  to  proceed  from 
its  having  rained  grubs  by  people  fond  of  making  every 
thing  a  prodigy;  but  our  knowledge  in  natural  hiftory 
aflured  us,  that  thefe  were  only  the  hexapode  worms  of 
the.  common  hedge-beetle  called  the  cock-chafer. 

The  raining  of  has  been  a  prodigy  alfo  much 
talked  of  in  ..France,  where  the  ftreets  of  a  town  at  fome 
.diftance  from  ;Paris,  after  a  terrible  hurricane  in  the 
jiight,  which  tore  up  trees,  blew  down  houfes,  &c.  were 
found  in  a  manner  covered  with  fiflies  of  various  fizes. 
Nobody  here  made  any  doubt  of  thefe  having  fallen  from 
the  clouds  ;  nor  did  the  abfurdity  of  fifh,  of  five  or  fix 
inches  long,  being  generated  in  the  air,  at  all  llartlethe 
.people,  or  (hake  their  belief  in  the  miracle,  till  they 
found,  upon  inquiry,  that  a  very  well-ftocked  fifh^pond, 
which  ftood  on  an  eminence  in  the  neighbourhood,  had 
been  blown  dry  by  the  hurricane,  and  only  the  great  fifh 
left  at  the  bottom  of  it,  all  the  fmaller  fry  having  been 
.toffed  into  their  ftreets. 

Upon  the  whole,  all  the  fuppofed  marvellous  rains 
have  been  owing  to  fubftances  naturally  produced  on  the 
-earth,  and  either  never  having  been  in  the  air  at  all,  or 
only  carried  thither  by  accident. 

In  Sllefia,  after  a  great  dearth  of  wheat  in  that  coun- 
try, there  happened  a  violent  ftorm  of  wind  and  rain, 
and  the  earth  was  afterwards  covered,  in  many  places, 
with  fmall  round  feeds.  The  vulgar  cried  out  that  Pro- 
vidence had  fent  them  food,  and  that  it  had  rained  mil- 
let :  but  thefe  were,  in  reahty,  only  the  feeds  of  a  fpe- 
cies of  veronica,  or  fpeed-well,  very  common  in  that 
country  ;  and  whofe  feeds  being  juft  ripe  at  that  time, 
the  wind  had  diflodged  them  from  their  capfules,  and 
fcattered  them  about.  In  our  own  country,  we  have 
hittories  of  rains  of  this  marvellous  kind,  but  all  fabu- 
lous. It  was  once  faid  to  rain  ivheat  in  Wiltfhire  ;  and 
the  people  were  all  alarmed  at  it  as  a  miracle,  till  Mr 
Cole  Ihowed  them,  tliat  what  they  took  for  wheat  was 
.only  the  feeds  or  kernels  of  the  berries  of  ivy,  which  be- 
ing then  fully  ripe,  the  wind  had  diflodged  from  the 
fides  of  houfes,  and  trunks  of  trees,  on  which  the  ivy 
that  produced  them  crept. 

And  we  even  once  had  a  raining  of  fiflies  near  the 
coaft  of  Kent  in  a  terrible  hurricane,  with  thunder  and 
lightning.  The  people  who  faw  fmall  fprats  ftrewcd 
all  about  afterwards,  would  have  it  that  they  had  fallen 
from  the  clouds  ;  but  thofe  who  confidered  how  far  the 
jkigh  winds  have  been  known  to  carry  the  fea-water,  did 
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not  wonder  that  they  ftiould  be  able  to  carry  fmall  fifli 
with  it  fo  fmall  a  part  of  the  way. 

In  the  Philofophlcal  Tranfaftions  for  17B2  we  have 
the  following  account  of  a  preternatural  kind  of  rain 
by  Count  de  Gioeni :  "  The  morning  of  the  34th  in- 
ftant  there  appeared  here  a  moft  fingular  phenomenon. 
Every  place  expofed  to  the  air  was  found  wet  with 
a  coloured  cretaceous  grey  water,  which,  after  evapoi  a- 
ting  and  filtrating  away,  left  every  place  covered  with 
it  to  the  height  of  two  or  three  lines  ;  and  aU  the  iron- 
work that  was  tomched  by  it  became  nifty. 

"  The  public,  inchned  to  the  marvellous,  fancied  va- 
-tIous  caufes  of  this  rain,  and  began  to  fear  for  the  ani- 
mals and  vegetables.  **■ 

"  In  places  where  rain-water  was  ufed,  they  abftaiu- 
ed  from  it :  fome  fufpefting  vitriolic  principles  to  be 
mixed  with  it,  and  others  prediding  fome  epidemical 
diforder. 

"  Thofe  who  had  obferved  the  explofions  of  Etna  20 
days  and  more  before,  were  inclined  to  beheve  it  origi- 
nated from  one  of  them. 

"  The  fhower  extended  from  N.-^N;.E.  to  S.^S.W. 
over  the  fields,  about  70  miles  in  a  right  Hne  from  the 
vertex  of  Etna. 

"  There  is  nothing  new  in  volcanos  having  thrown 
up  fand,  and  alfo  ftoncs,  by  the  violent  expanfive  force 
generated  within  them,  which  fand  has  been  carried  by 
the  wind  to  diftant  regions. 

*'  But  the  colour  andfubtilty  of  the  matter  occafion- 
ed  doubts  concerning  its  origin  ;  which  increafed  from 
the  remarkable  circumftance  of  the  water  in  which  it 
came  incorporated  ;  for  which  reafons  fome  other  prin- 
ciple or  origin  was  fufpedted. 

"  It  became,  therefore,  neceffary  by  all  means  to  af- 
certaln  the  nature  of  this  matter,  in  order  to  be  con- 
vinced of  its  origin,  and  of  the  effefts  it  might  produce. 
This  could  not  be  done  without  the  help  of  a  chemical 
analyfis.  To  do  this  then  with  certainty,  I  endeavour- 
ed to  colled  this  rain  from  places  where  it  was  moft 
probable  no  heterogeneous  matter  would  be  mixed  with 
it.  ^  I  therefore  chofe  the  plant  called  brajfica  cap'itata^ 
which  having  large  and  turned-up  leaves,  they  contain- 
ed enough  of  this  coloured  water  :  many  of  thefe  I 
emptied  into  a  velfel,  and  left  the  contents  to  fettle  till 
the  water  became  clear. 

"  This  being  feparated  into  another  veffel,  I  tried  it 
with  vegetable  alkaline  liquors  and  mineral  acids  ;  but 
could  obferve  no  decompofitlon  by  either.  I  then  eva- 
porated the  water  in  order  to  reunite  the  fubftances  that 
might  be  in  folution  ;  and  touching  it  again  with  the 
aforefaid  liquors,  it  fliowed  a  flight  effervefcence  with 
the  acids.  When  tried  with  the  fyrup  of  violets,  this 
became  a  pale  green  ;  fo  that  I  was  perfuaded  it  con- 
tained a  calcareous  fait.  With  the  decoftlon  of  galls  no 
precipitation  was  produced. 

"  The  matter  being  afterwards  dried  in  the  fhade,  it 
appeared  a  veiy  fubtile  fine  earth,  of  a  cretaceous  co- 
lour, but  Inert,  from  having  been  diluted  by  the  rain. 

"  I  next  thought  of  calcining  it  with  a  flow  fire, 
and  it  aifumed  the  colour  of  a  brick.  A  portion  of 
this  being  put  into  a  crucible,  I  applied  to  it  a  ftronger 
heat;  by  which  it  loft  almoft  all  its  acquired  colour. 
Again,  I  expofed  a  portion  of  this  for  a  longer  time  to 
a  very  violent  heat  (from  which  a  vitrification  might  be 

expededjj 
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expe£led) ;  it  remained,  however,  quite  foft,  and  was 
eafily  bruifed,  but  returned  to  its  original  duflcy  co- 
lour. 

"  From  tbe  mod  accurate  obfervations  of  the  fmoke 
from  the  three  calcinations,  I  could  not  difcover  either 
colour  or  fmell  that  indicated  any  arfenical  or  fulphure- 
ous  mixture. 

"  Having  therefore  calcined  this  matter  in  three  por- 
tions, with  three  different  degrees  of  fire,  I  prefented 
a  good  magnet  to  each  :  it  did  not  adl  either  on  the 
firft  or  fecond  ;  a  flight  attraftlon  was  vilible  in  many 
places  on  the  third  :  this  perfuaded  me,  that  this  earth 
contains  a  martial  principle  in  a  metaUic  form,  and  not 
in  a  vitriolic  fubftance. 

*'  The  nature  of  thefe  fubftances  then  being  difcover- 
ed,  their  volcanic  origin  appears  ;  for  iron,  the  more  it 
is  expofed  to  violent  calcination,  the  more  it  is  divided 
by  the  lofs  of  its  phlogiftic  principle ;  which  cannot 
naturally  happen  but  in  the  great  chimney  of  a  volcano. 
Calcareous  fait,  being  a  marine  fait  combined  with  a 
calcareous  fubftance  by  means  of  violent  heat,  cannot  be 
otherwife  compofed  than  in  a  volcano. 

"  As  to  their  dreaded  eflFedls  on  animals  and  vege- 
tables, every  one  knows  the  advantageous  ufe,  in  medi- 
cine, both  of  the  one  and  the  other,  and  this  in  the 
j        fame  form  as  they  are  thus  prepared  in  the  great  labo- 
ratory of  nature. 

"  Vegetables,  even  in  flower,  do  not  appear  in  the 
leaft  macerated,  which  has  formerly  happened  from  on- 
ly fhowers  of  fand. 

"  How  this  volcanic  produftion  came  to  be  mixed 
with  water  may  be  conceived  in  various  ways. 

**  ^tna,  about  its  middle  regions,  is  generally  fur- 
rounded  with  clouds  that  do  not  always  rife  above  its 
fummit,  which  is  2900  paces  above  the  level  of  the  fea. 
This  matter  being  thrown  out,  and  defcending  upon 
the  clouds  below  it,  may  happen  to  mix  and  fall  in  rain 
with  them  in  the  iifual  way.  It  may  alfo  be  conjectu- 
red, that  the  thick  fmoke  which  the  volcanic  matter 
contained  might,  by  its  rarefaftion,  be  carried  in  the 
atmofphere  by  the  winds  over  that  traft  of  country  ; 
and  then  cooling  fo  as  to  condenfe  and  become  fpecifi- 
cally  heavier  than  the  air,  might  defcend  in  that  colour- 
ed rain. 

"  I  muft,  however,  leave  to  philofophers  (to  whom 
the  knowledge  of  natural  agents  belongs)  the  examina- 
tion and  explanation  of  fuch  phenomena,  confining  my- 
felf  to  obfervatlon  and  chemical  experiments." 

Rain,  a  well  built  and  fortified  town  of  Bavaria,  one 
of  the  keys  of  this  cleftorate,  on  the  Lech,  20  miles 
weft  of  Ingolftadt.  N.  Lat.  48.  51.  E.  Long.  11. 
12. 

RAiN-Bird,    See  CucuLus,  n°  8. 
RAINBOW.    See  Optics,  Part  H.  Seft.  I.  §  i. 
In  the  Philofophical  Tranfaftions  for  1793,  we  have 
the  following  account  of  two  rainbows  feen  by  the  Rev. 
Mr  Sturges. 

"  On  the  evening  of  the  9th  of  July  1792,  between 
feven  and  eight  p'clock,  at  Alverftoke,  near  Gofport, 
oji  the  fea-coaft  of  Hampfhire,  there  came  up,  in  the 
fouth-eaft,  a  cloud  with  a  thunder-fhower ;  while  the 
fun  fhone  bright,  low  in  the  horizon  to  the  north- 
weft, 

late        "  In  this  fhower  two  primary  rainbows  appeared, 
xxvij.        and  AC,  not  concentric,  but  touching  each  other 
Vol.  XV.  Part  IL 


]  R   A  I 

at  A,  in  the  foUth  part  of  the  horizon  ;  with  a  fecon-  Rainbow, 
dary  bow  to  each,  DE  andDF  (the  laft  very  faint,  but  — 
difcernible),  which  touched  llkewife  at  D.  Both  the 
primary  were  verj'  vivid  for  a  confiderable  time,  and  at 
diflFerent  times  nearly  equally  fo  ;.  but  the  bow  AB  was 
moft  permanent,  was  a  larger  fegment  of  a  circle,  and  at 
laft,  after  the  other  had  vaniflied,  became  almoft  a  femi- 
circle ;  the  fun  being  near  fetting.  It  was  a  perfe£l 
calm,  and  the  fea  was  as  fmooth  as  glafs. 

**  If  I  hilght  venture  to  offer  a  folution  of  this  ap- 
pearance, it  would  be  as  follows.  I  confider  the  bow 
AB  as  the  true  one,  produced  by  the  fun  itfelf ;  and 
the  other,  AC,  as  produced  by  the  refledtion  of  the  fun 
from  the  fea,  which,  in  its  perfeftly  fmooth  ftate,  afted 
as  a  fpeculum.  The  direftion  of  the  fea,  between  the 
Ifle  of  Wight  and  the  land,  was  to  the  north-weft  in  a 
line  with  the  fun,  as  it  was  then  fituated.  The  image 
reflected  from  the  water,  having  its  rays  iffulng  from 
a  point  lower  than  the  real  fun,  and  in  a  line  coming 
from  beneath  the  horizon,  would  confequently  form  a 
bow  higher  than  the  true  one  AB.  And  the  fhores, 
by  which  that  narrow  part  of  the  fea  is  bounded,  would 
before  the  fun's  aftual  fetting  intercept  its  rays  from 
the  furfece  of  the  water,  and  caufe  the  bow  AC,  which 
I  fuppofe  to  be  produced  by  the  refleftion,  to  difappear 
before  the  other." 

The  marine  or  fea  bow  is  a  phenomenon  which  may- 
be frequently  obferved  in  a  much  agitated  fea,  and  is 
occafioned  by  the  wind  fweeping  part  of  the  waves,  and 
carrying  them  aloft ;  which  when  they  fall  down  are 
refraded  by  the  fun's  rays,  which  paint  the  colours  of 
the  bow  juft  as  in  a  common  fhower.  Thefe  bows  are 
often  feen  when  a  vefiel  is  failing  with  confiderable 
force,  and  dafhing  the  waves  around  her,  which  arc 
raifed  partly  by  t"he  adlion  ©f  the  fhip  and  partly  by 
the  force  of  the  wind,  and,  falling  down,  they  form  a 
rainbow  ;  and  they  are  alfo  often  occafioned  by  the 
dafhing  ©f  the  waves  agalnft  the  rocks  on  fhore. 

In  the  Philofophical  Tranfaftions,  it  is  obferved 
by  F.  Bourzes,  that  the  colours  of  the  marine  rain- 
bow are  lefs  lively,  lefs  diftinft,  and  of  fhorter  con- 
tinuance, than  thofe  of  the  common  bow  ;  that  there 
are  fcarce  above  two  colours  dlftinguifhablc,  a  dark  yel- 
low on  the  fide  next  the  fun,  and  a  pale  green  on  the 
oppofite  fide.  But  they  are  more  numerous,  there  be- 
ing fometimes  20  or  30  feen  together. 

To  this  clafs  of  bows  may  be  referred  a  kind  of  white 
or  colourlefs  rainbows,  which  Mentzelius  and  others  affirm 
to  have  feen  at  noon-day.  M.  Marlotte,  in  his  fourth 
EJfai  de  Phyjique^'  fays,  thefe  bows  are  formed  in  mifts, 
as  the  others  are  in  fhowers;  and  adds,  that  he  has  feen 
feveral  both  after  fun-rifing  and  in  the  night.  The 
want  of  colours  he  attributes  to  the  fmallnefs  of  the  va- 
pours  which  compofe  the  mift  ;  but  perhaps  it  is  rather 
irom  the  exceeding  tenuity  of  the  little  veficulae  of  the 
vapour,  which  being  only  little  watery  pellicles  bloat- 
ed with  air,  the  rays  of  light  undergo  but  little  refrac- 
tion in  palfing  out  of  air  into  them  ;  too  little  to  fepa- 
rate  the  differently  coloured  rays,  &c.  Hence  the  rays 
are  reflefted  from  them,  compounded  as  they  came,  that 
is,  white.  Rohault  mentions  *  coloured  rainbows  on  *  TraU.  ds 
the  grafs  ;  formed  by  the  refraftlons  of  the  fun's  rays  ^h/'i"', 
in  the  morning  dew.  Rainbows  have  been  alfo  produ- 
ced by  the  refleftion  of  the  fun  from  a  river ;  and  ia 
the  Philofophical  Tranfa<S;ions,  Vol.  L.  p.  294.  we 
5  ^  ^^^C 


R    A  I 


t   736  ] 


R    A  I 


Rainbow,  have  an  account  of  a  rainbow,  which  muft  have  been 
formed  by  the  exhalations  from  the  city  of  London, 
■when  the  fun  had  been  fct  20  minutes,  and  confequent- 
ly  the  centre  of  the  bow  was  above  the  hoiizon.  The 
colours  were  the  fame- as  in  the  common  rainbow,  but 
fainter. 

It  has  often  been  made  a  fubjeft  of  inquiry  among  the 
curious  how  there  came  to  be  no  rainbow  before  the 
flood,  which  is  thought  by  fome  to  have  been  the  cafe 
from  Its  being  made  a  fign  of  the  covenant  which  the  Dei- 
ty was  pleafed  to  make  with  man  after  that  event.  Mr 
"Whitehurll,  in  his  Inquiry  into  the  Original  Stale  and 
Formation  of  the  Earthy  p.  1 73,  &c.  endeavours  to  efta- 
bliHi  it  as  a  matter  of  great  probability  at  leaft,  that  the 
antediluvian  atmofphere  was  fo  uniformly  temperate  as 
never  to  be  fubjeft  to  ftorms,  tempefts,  or  rain,  and  of 
courfe  it  could  never  exhibit  a  rainbow.  For  our  own 
part,  we  cannot  fee  how  the  earth  at  that  period  could  do 
'  without  rain  any  more  than  at  prefent  ;  and  it  appears 
to  us  from  Scripture  equally  probable  that  the  rainbow 
was  feen  before  the  flood  as  after  it.  It  was  then,  how- 
ever,  made  a  token  of  a  certain  covenant ;  and  it  would 
■nnqueftionably  do  equally  well  for  that  purpofe  if  it  had 
exifted  before  as  if  it  had  not. 

Lunar  Rainbow.  The  moon  fometimes  alfo  exhi- 
bits the  phenomenon  of  an  iris  or  rainbow  by  the  re- 
fraftion  of  her  rays  in  drops  of  rain  in  the  night-time. 
This  phenomenon  is  very  rare.  In  the  Philofophical 
Tranfaftions  for  1783,  however,  we  have  an  account  of 
three  feen  in  one  year,  and  all  in  the  fame  place,  com- 
municated in  two  letters  by  Marmaduke  Tunftall,  Efq. 
The  firft  was  feen  27th  February  1782,  at  Greta 
Bridge,  Yorkfhire,  between  feven  and  eight  at  night, 
and  appeared  "  in  tolerably  diftinft  colours,  fimilar  to  a 
folar  one,  but  mare  faint  :  the  orange  colour  feemed  to 
predominate.  It  happened  at  full  moon  ;  at  which  time 
alone  they  are  faid  to  have  been  always  feen.  Though 
Ariftbtle  is  faid  to  have  obferved  two,  and  fome  others 
have  been  feen  by  Suellius,  &c.  I  can  only  find  two  de- 
fcribed  with  any  accuracy  ;  viz.  one  by  Plot,  in  his  Hi- 
fl:ory  of  Oxfordfhire,  feen  by  him  in  1675,  though 
without  odours  ;  the  other  feen  by  a  Derbylhire  gen- 
tleman at  Glapwell,  near  Chefl;erfield,  dcfcrlbed  by  Tho- 
refby,  and  inferted  In  W  33 1.  of  the  Philofophical  Tranf- 
aftions  :  this  was  about  Chriftmas,  1710,  and  faid  to 
have  had  all  the  colours  of  the  Iris  Solaris.  The  night 
was  windy  ;  and  though  there  was  then  a  drizzling  rain 
and  dark  cloud.  In  which  the  rainbow  was  refledled,  it 
proved  afterwards  a  light  froft." 

Two  others  were  afterwards  feen  by  Mr  Tunftall ; 
one  on  July  the  30th,  about  t  i  o'clock,  which  lafted 
about  a  quarter  of  an  hour,  without  colours.  The  other, 
which  appeared  on  Friday  Odober  18.  was  *'  perhaps 
the  mofl:  extraordinary  one  of  the  kind  ever  feen.  It 
was  firft  vifible  about  nine  o'clock,  and  continued,  tho' 
with  very  different  degrees  of  brilliancy,  till  paft  two. 
At  firft,  though  a  ftrongly  marked  bow,  it  was  without 
colours;  b\it  afterwards  they  were  very  confplcuous 
and  vivid  in  the  fame  form  as  in  the  folar,  though  faint- 
er;  the  red,  green,  and  purple,  were  moft  diftlnguifh- 
able.  About  tvs»elve  It  was  the  moft  fplendid  In  ap- 
pearance ;  its  arc  v?as  confiderably  a  fmaller  fegment  of 
a  circle  than  a  folar ;  its  fouth-eaft  limb  firft  began  to 
fail,  and  a  confiderable  time  before  its  final  extinftion  : 
the  wind  was  very  high,  nearly  due  weft,  moft  part  of 


the  time,  accompanied  with  a  drizzling  rain.  It  is  a 
fingular  circumttance,  that  three  of  thefc  phenomena 
fliould  have  been  feen  in  fo  ftiort  a  time  in  one  place,  as 
they  have  been  efteemed  ever  fince  the  time  of  Ariftotle, 
who  is  faid  to  have  been  the  firft  obferver  of  them, 
and  faw  only  two  in  50  years,  and  fince  by  Plot  and 
Thorefby,  almoft  the  only  two  Englifh  authors  who 
havC  fpoke  of  them,  to  be  exceeding  rare.  They  feem 
evidently  to  be  occafioned  by  a  refraftion  in  a  cloud  or 
turbid  atmofphere,  and  in  general  are  indications  of 
ftormy  and  rainy  weather  :  fo  bad  a  feafon  as  the  late 
fummer  liaving,  I  believe,  feldom  occurred  in  England. 
Thorelby,  indeed,  fays,  the  one  he  obferved  was  fuc- 
ceeded  by  feveral  days  of  fine  ferene  weather.  One 
particular,  rather  fingular,  in  the  fecond,  viz.  of  July 
the  30th,  was  its  being  fix  days  after  the  full  of  the 
moon ;  and  the  laft,  though  of  fo  long  a  duration,  was 
three  days  before  the  full :  that  of  the  27th  of  Febru- 
ary was  exaftly  at  the  full,  which  ufed  to  be  judged  the 
only  time  they  could  be  feen,  though  in  the  Encyclo- 
pedia there  is  an  account  that  Weidler  obferved  one  in 
1 7 1 9,  In  the  firft  quarter  of  the  HKwn,  with  faint  co- 
lours, and  in  very  calm  weather.  No  lunar  iris,  I  ever 
heard  or  read  of,  lafted  near  fo  long  as  that  on  the  1 8th 
inftant,  either  with  or  without  colours." 

In  the  Gentleman's  Magazine  for  Auguft  1788  wc 
have  an  account  of  a  lunar  rainbow  by  a  corrcfpondent 
who  faw  it.  *'  On  Sunday  evening  the  1 7th  of  Au- 
guft (fays  he),  after  two  days,  on  both  of  which,  par- 
ticularly the  former,  there  had  beer^  a  great  deal  of 
rain,  together  with  lightning  and  thunder,  juft  as  the 
clocks  were  ftriking  nine,  23  hours  after  full  moon, 
looking  through  my  window,  I  was  'ftnick  with  the  ap- 
pearance of  fomething  in  the  fky,  which  feemed  like  a 
ralnbew.  Having  never  feen  a  rainbow  by  night,  I 
thought  it  a  very  extraordinary  phenomenon,  and  ha- 
ftened  to  a  place  where  there  were  no  buildings  to  ob- 
ftruft  my  view  of  the  hemifphere :  here  I  found  that 
the  phenomenon  was  no  other  than  a  lunar  rainbow  j 
the  moon  was  truly  *  walking  in  brightnefs,'  brilliant 
as  fhe  could  be  ;  not  a  cloud  was  to  be  feen  near  her  ; 
and  over-agalnft  her,  toward  the  north-weft,  or  perhaps 
rather  more  to  the  north,  was  a  rainbow,  a  vaft  arch, 
perfect  In  all  its  parts,  not  interrupted  or  broken  as 
rainbows  frequently  are,  but  unremittedly  vifible  from, 
one  horizon  to  the  other.  In  order  to  give  fome  idea 
of  its  extent.  It  is  necefl'ary  to  fay,  that  as  I  flood  to- 
ward the  weftern  extremity  of  the  pariih  of  Stoke 
Newington,  it  feemed  to  take  Its  rife  from  the  weft  of 
Hampftead,  and  to  the  end,  perhaps,  in  the  river  Lea, 
the  eaftern  boundary  of  Tottenham ;  Its  colour  was 
white,  cloudy,  or  greyifh,  but  a  part  of  Its  weftern  leg: 
feemed  to  exhibit  tints  of  a  faint  fickly  green.  I  con- 
tinued viewing  it  for  fome  time,  till  it  began  to  rain  ; 
and  at  length  the  rain  increafing,  and  the  fl<y  growing 
more  hazy,  I  returned  home  about  a  quarter  or  20  mi- 
nutes paft  nine,  and  in  ten  minutes  came  out  again  ;  buj. 
by  that  time  all  was  over,  the  moon  was  darkened  by 
clouds,  and  the  rainbow  of  courfe  vaniflied." 

Marine  RAWBOfTy  or  Seu'tonv.  Seethe  article  Rain- 
bow. 

RAiNBOTf-Stone.    See  MooN-Stone. 

RAISINS,  grapes  prepared  by  fuffering  them  to 
remain  on  the  vine  till  they  are  perfedlly  ripe,  and  then 
drying  them  in  the  fun,  or  by  the  heat  of  an  oven. 
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iiriij    The  difference  between  ralfins  dried  in  the  fiuT  and 
11       thofe  dried  in  ovens,  is  very  obvious  :  the  former  are 
fweat  and  pleafant,  but  the  latter  have  a  latent  acidity 
with  the  iweetnei's  that  readers  them  much  lefs  agree- 
able. 

The  cpmmon  way  of  drj'itig  grapes  for  raifms,  is  to 
tie  two  or  three  bunches  of  them  together  while  yet  on 
the  vine,  and  dip  them  into  a  hot  lixivium  of  wood- 
aflies,  with  a  little  of  the  oil  of  olives  in  it.  This  dif- 
pofes  them  to  fhrink  and  wrinkle  ;  and  after  this  they 
are  left  on  the  vine  three  or  four  days  ieparated  on 
Iticks  in  an  horizontal  htuation,  and  then  dried  in  the 
lun  at  leifu re,  after  being  cut  from  the  tree.  The  finefl 
and  bell  raiiins  are  th®fe  called  in  fome  places  Damaf- 
(us  and  Jube  raifms  ;  which  are  diftmguiftied  from  the 
others  by  their  fize  and  hgure  :  they  are  flat  and 
wrinkled  cn  the  furface,  foft  and  juicy  within,  and  near 
an  inch  long  ;  and,  when  frefli  and  growing  on  the 
bunch,  are  of  the  fize  and  fliape  of  a  large  oHve. 

The  raifms  of  the  fun,  and  jar-raihns,  are  all  dried 
by  the  heat  of  the  fun  ;  and  theie  are  tiie  forts  ufed  in 
medicine.  However,  all  the  kinds  have  much  the  fame 
virtues :  they  are  all  nutritive  and  balfamic ;  they  are 
allowed  to  be  attenuant,  are  faid  to  be  good  in  nephri- 
tic complaints,  and  are  an  ingredient  in  peftoral  decoc- 
tions :  in  wliich  cafes,  as  alfo  in  all  others  where  ailrin- 
gency  is  not  required  of  them,  they  fl;ouid  have  the 
llones  carefully  taken  o«t. 

RAnit^'-Wtne.    See  Wine. 

RAKKATH  (anc.  geog.),  a  town  of  Upper  Ga- 
lilee, thought  to  be  Tiberias,  (Talmud)  :  but  this  is 
tlenied  by  Reland,  who  fays  that  Rakkath  was  a  town 
of  the  tribe  of  Naphthah. 

RAKE  is  a  well  known  inftrument  with  teeth,  by 
which  the  gromid  is  divided.    See  Agriculture, 

Rake  alfo  means  a  loofe,  diforderly,  vicious,  and 
thoughtlefs  fellow. 

Rake  of  a  Sh'ipt  is  all  that  part  of  her  hull  which 
hangs  over  both  ends  of  her  keel.  That  which  is  be- 
fore is  called  the  fore  rake,  or  rake  fur-ward^  and  that 
part  which  is  at  the  fetting  on  of  the  llern-pofl:  is  call- 
ed the  rake -aft ^  or  after nuard. 

RALEIGH  (Sir  Walter),  fourth  fon  of  Walter 
Raleigh,  Efq;  of  Fardel,  in  the  parifh  of  Cornwood  in 
Devonfhire,  was  born  in  1552  at  Hayes,  in  the  parirti 
of  Budley,  a  farm  belonging  to  his  father.  About  the 
year  1568,  he  was  fent  to  Oriel  college  in  Oxford, 
where  he  continued  but  a  (hort  time  ;  for  in  the  follow- 
ing year  he  embarked  for  France,  being  one  of  the 
hundred  volunteers,  commanded  by  Hemy  Champer- 
non,  who,  with  'other  Enghfli  troops,  were  fent  by 
queen  Elifabeth  to  aflift  the  queen  of  Navarre  in  de- 
fending the  Protellants.  In  this  fervice  he  continued 
for  five  or  fix  years  ;  after  which  he  retm-ned  to  Lon- 
don, and  probably  refided  in  the  Middle  Temple.  But 
iiis  entcrprifing  genius  would  not  fufter  him  to  remain 
long  in  a  ftate  of  inaAivity  In  1577  or  1578,  be 
embarked  for  the  Low  Countries  with  the  troops  fent. 
by  the  queen  to  affift  the  Dutch  againft  the  Spaniards, 
and  probably  (hared  the  glory  of  the  decifive  vlftory 
over  Don  John  of  Auftria  in  1 578.  On  his  return  to 
England,  a  new  enterprife  engaged  his  attention.  His 
half-brother,  Sir  Humphrey  Gilbert,  having  obtained  a 
patent  to  plant  and  inhabit  fome  parts  of  North  Ame- 
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rica,  Mr  Raleigh  embarked  in  this  adventure  ;  but,  Raleiglv 
meeting  with  a  Spanifti  fleet,  after  a  fmait  engagement  — "v"*" 
tliey  returned,  without  fuccefs,  in  1579. 

The  following  year,  the  king  of  Spain,  in  conjunc- 
tion with  the  pope,  having  projeiled  a  total  coiiqueft 
of  the  Englifli  dominions,  fent  troops  to  Ireland  to  ai- 
fill  the  Defmonds  in  the  Munller  rebellion.  Raleigh 
obtained  a  captain's  commiffion  under  Lord  Grey  of 
Wilton,  then  deputy  of  Ireland,  and  embarked  for  that 
kingdom  ;  where,  by  his  condufi:  and  refolution,  he  was 
principally  inftrumental  in  putting  an  end  to  the  rebel- 
lious attempt.  He  returned  to  England;  and  attrafh- 
ed  the  notice  of  queen  Ehfabeth,  owing,  as  we  are 
told  in  Naunton's  Fra^menta  Rey^niia,  to  the  following 
accidental  piece  (jf  gallantry.  The  queen,  as  (he  was 
one  day  taking  a  walk,  being  flopped  by  a  'pl'iftoy  place 
in  the  road,  our  gallant  young  foldier  took  off  his  new 
phifh  mantle,  and  fpread  it  on  the  ground.  Her  ma- 
jefty  trod  gently  over  the  fair  foot-cloth,  furprifed  and 
pleafed  with  the  adventure.  He  was  a  handforae  man, 
and  remarkable  for  his  gentility  of  addrefs. 

The  queen  admitted  him  to  her  court,  and  employed 
him  'orll  as  an  attendant  on  the  French  ambaflador  Si- 
mier  on  his  return  home,  and  afterward  to  cfcort  the 
duke  of  Anjou  to  Antwerp.  During  this  excurfion  he 
became  perfonally  known  to  the  prince  of  Orange  ; 
from  whom,  at  his  return,  he  brought  fpecial  acknow- 
ledgments to  the  queen,  who  now  frequently  converfed 
with  him.  But  the  inaftive  hfe  of  a  courtier  did  not 
fuit  the  enterprifing  fpirit  of  Mr  Raleigh  In  the  year 
1583,  he  embarked  with  his  brother,  Sir  Humphrey 
Gilbert,  on  a  fecond  expedition  to  Newfoundland,  in  a 
fliip  called  the  Raleigh^  which  he  built  at  his  own  ex- 
pence  ;  but  was  obliged  to  return  on  account  of  an  in- 
feAious  diftemper  on  board.  He  was,  however,  fo 
little  afFefled  by  this  difappointment,  that  he  now  laid 
before  the  queen  and  council  a  propofal  for  exploring 
the  continent  of  North  America;  and  in  1584  obtained 
a  patent  empowering  him  to  pofTefs  fuch  countries  as  he 
(hould  difcover  in  that  part  of  the  globe.  Accordingly 
Mr  Raleigh  fitted  out  two  fhips  at  his  own  expence, 
which  failed  ip  the  month  of  April,  and  returned  to 
England  about  the  middle  of  September,  reporting  that 
they  had  difcovered  and  taken  polTeffion  of  a  line  coun- 
try called  Windangocoaf  to  which  the  queen  -gave  th* 
name  of  Virginia.  About  this  time  he  was  elec  ted 
knight  of  the  fhire  for  the  county  of  Devon,  , and  foon 
after  received  the  homour  of  knighthood ;  and  to  en- 
able him  t®  carry  on  his  defigns  abroad,  the  queen 
granted  him  a  patent  for  licenfing  the  venders  of  wine 
throughout  the  kingdom.  In  i  ,85  he  fent  a  fleet  of 
fcven  fhips  to  Virginia,  commanded  by  his  relation  Sir 
Richard  Greenville,  who  left  a  colony  at  Roanah  of  107 
perlbns,  under  the  government  of  Mr  Lane;  and  by  the 
ettablifhmentof  this  colony  he  firft  imported  tobacco  into 
England,  See  Nicotiana.  In  the  fame  year  Sir  Wal- 
ter Raleigh  obtained  a  grant  of  12,000  acres  bf  the 
forfeited  lands  in  the  county  of  Corke  in  Ireland. — 
About  the  fame  time  he  was  made  fenefchal  of  the 
duchy  of  Cornwall,  and  warden  of  the  tanneries  ;  and 
grew  into  fuch  favour  w  th  the  queen,  that  even  Lel- 
ccfter  was  jealous  of  his  influence. 

In  1587,  he  fent  another  colony  of  150  men  to  Vir- 
ginia, with  a  govei-hor,  Mr  John  White,  and  i  2  alTift- 
ants.    About  this  time  we  find  our  knight  diflinguifh- 
5  G  2  ed 
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Raleigh,  by  the  titles  of  Captain  of  the  queen's  guards,  and 
»  Lieutenant  general  of  Corniuall.  From  this  period  to  the 
year  1594,  he  was  continually  engaged  in  projefting 
new  expeditions,  fending  fuccours  to  colonies  abroad, 
defending  the  kingdom  from  the  infults  of  the  Spani- 
ards, and  tranfafting  parliamentary  bufmefs,  with  equal 
ability  and  refolutton.  Whilft  thus  employed,  he  was 
publicly  charged,  in  a  hbel  written  by  the  infamous 
Jefuit  Parfons,  with  being  an  Atheift  ;  a  groundlefs 
and  ridiculous  imputation.  In  1594,  he  obtained  from 
the  queen  a  grant  of  the  manor  of  Shertsorne  in  Dor- 
fetfhire,  where  he  built  a  magnificent  houfe :  but  Sir 
Walter  fell  under  the  queen's  difpleafure  on  account  of 
,  an  intrigue  with  the  daughter  of  Sir  Nicholas  Throg- 
morton,  one  of  the  maids  of  honour  ;  however,  he  mar- 
ried the  lady,  and  lived  with  her  in  great  conjugal  har- 
mony. .During  his  difgrace  at  court,  he  projedled  the 
conqueft  of  Guiana  in  South  America,  and  in  1595 
failed  for  that  country  ;  of  which  having  taken  poffef- 
fion,  after  defeating  the  Spaniards  who  were  fettled 
there,  he  returned  to  England  the  fame  year,  and  foon 
after  publiflied  an  account  ^of  his  expedition.  In  the 
following  year  he  was  one  of  the  admirals  in  the  fuccefs- 
ful  expedition  againft  Cadiz,  under  the  command  of 
Howard  and  the  earl  of  Effex  ;  and  in  1597  he  failed 
with  the  fame  commanders  againft  the  Azores.  Soon 
after  thefe  expeditions,  we  find  him  affiduoufly  engaged 
in  parliamentary  bufmefs,  jand  a  diftinguiflied  perfonage 
in  joufts  and  tournaments.  In  1600  he  was  fent  on  a 
joint  embalfy  with  Lord  Cobham  to  Flanders,  and  at 
his  return  made  governor  of  Jerfey. 

Qiieen  EHfabeth  died  in  the  beginning  of  the  year 
1603  ;  and  with  her  Raleigh's  glory  and  felicity  funk, 
never  to  rife  again.  Upon  the  acceffion  of  James,  Sir 
Walter  loft  his  intereft  at  court,  was  ftripped  of  his  pre- 
ferments, and  accufed  of  a  plot  againft  the  king.  He 
was  arraigned  at  Winchefter,  and,  on  his  trial,  infulted 
tsy  the  moft  ftiocking  brutahty  by  the  famous  Coke, 
attorney-general,  whofe  fophiftical  vociferation  influen- 
ced the  jury  to  convift  him  without  the  leaft  proof  of 
guilt.  After  a  month's  imprifonment,  however,  in  daily 
expe£lation  of  his  execution,  he  was  reprieved,  and  fent 
to  the  Tower  ;  and  his  eftates  were  given  to  Car,  earl  of 
Somerfet,  the  king's  favourite.  During  this  confine- 
ment, he  wrote  many  of  his  moft  valuable  pieces,  parti- 
cularly his  Hiftory  of  the  World.  In  March  1615,  af- 
ter 16  years  imprifonment,  he  obtained  his  liberty,  and 
immediately  began  to  prepare*  for  another  voyage  to 
Guiana.  In  Auguft  1616,  the  king  granted  him  a  very 
jimple  commiflion  for  that  purpofe ;  and  in  July  the 
year  following,  he  failed  from  Plymouth  :  but,  ftrange 
as  it  may  appear,  it  is  moft  certain  that  the  whole 
fcheme  was  revealed  to  the  Spaniards  by  the  king  him- 
felf,  and  thus  neceffarily  rendered  abortive. 

He  returned  to  England  in  1618,  where  he  was  feon 
after  feized,  imprifoned,  and  beheaded  ;  not  for  any  pre- 
tended mifdemeanor  on  the  late  expedition,  but  in  con- 
fequence  of  his  former  attainder.  The  truth  of  the 
matter  is,  he  was  facrifieed  by  the  pwfilla«imous  monarch 
to  appeafe  the  Spaniards  ;  who,  whilft  Raleigh  lived, 
thought  every  part  of  their  dominions  in  danger.  He 
was  executed  in  Old  Palace  Yard,  and  buried  in  St 
Margaret's  adjoining,  in  the  •66th  year  of  his  age..  His 
behaviour  on  the  fcaffold  was  manly,  unaffefted,  cheer- 
ful, and  eafy.  Being  aflced  by  the  executioner  which 
way  he  would  lay  his  head,  he  anfwered,  *♦  So  the  heart 
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be  right,  It  Is  no  matter  which  way  the  head  lies.'*  He,  Rallus, 
was  a  man  of  admirable  parts,  extenfive  knowledge,  un-  — ^v"" 
daunted  refolution,  and  ftrift  honour  and  honefty.  He 
was  the  author  of  a  great  many  works,  fome  of  which 
have  not  been  printed. 

RALLUS,  the  Rail,  in  ornithology  ;  a  genus  be- 
longing to  the  order  of  grallas.  The  beak  is  thickeft  at 
the  bafe,  compreffed,  equal,  acute,  and  fomewhat  ftiarp 
on  the  back  near  the  point ;  the  noftrils  are  oval ;  the 
feet  have  four  toes,  without  any  web  ;  and  the  body  is 
compreffed.  Mr  Latham,  in  his.  Index  Orn'tthologicuSy 
enumerates  24  fpecies,  befides  fome  varieties.  They 
are  chiefly  diftinguiflied  by  their  colour.  "  Thefe  birds 
(fays  Buffon)  conftitute  a  large  family,  and  their  ha- 
bits are  different  from  thofe  of  the  other  fliore-birds, 
which  refide  on  fands  and  gravel.  The  rails,  on  the 
contrary,  inhabit  only  the  flimy  margins  of  pools  and 
rivers,  efpecially  low  grounds  covered  with  flags  and 
other  large  marfli  plants.  This  mode  of  living  is  habi- 
tual and  common  to  all  the  fpecies  of  water-rails.  The 
land  rail  frequents  meadows,  and  from  the  difagreeable 
cry,  or  rather  rattling  in  the  throat  of  this  bird,  is  de- 
rived the  generic  name.  In  all  the  rails,  the  body  is 
flender,  and  ftirunk  at  the  fides  ;  the  tail  extremely 
ftiort  ;  the  head  fmall ;  the  bill  pretty  like  that  of  the 
gallinaceous  kind,  though  much  longer,  and  not  fo 
thick  ;  a  portion  of  the  leg  above  the  knee  is  bare ;  the 
three  fore-toes  without  membranes,  and  very  long  :  they 
do  not,  hke  other  birds,  draw  their  feet  under  their  bel- 
ly in  flying,  but  allow  them  to  hang  down  :  their  wings 
are  fmall  and  very  concave,  and  their  flight  is  fliort. — 
They  feem  to  be  more  diff"ufed  than  varied ;  and  nature 
has  produced  or  tranfported  them  over  the  moft  diftant 
lands.  Captain  Cook  found  them  at  the  Straits  of  Ma- 
gellan ;  in  difi^erent  iflands  of  the  fouthern  hcmifphere, 
at  Anamoka,  at  Tanna,  and  at  the  ifle  of  Norfolk.  In. 
the  Society  Iflands  there  ,  are  two  fpecies  of  rails  ;  a  lit- 
tle black  fpotted  one,  (pooa-nee),  and  a  little  red-eyed 
one  ( mai-ho).  It  appears  that  the  two  acolins  of  Fer- 
nandez, which  he  denominates  luater-quails,  are  of  a 
fpecies  of  rails  peculiar  to  the  great  lake  of  Mexico.-— 
The  colins,  "which  might  be  confounded  with  thefe,  are 
a  kind  of  partridges."    The  principal  are, 

I .  The  aquatieus,  or  water-rail,  is  a  bird  of  a  long 
flender  body,  with  fliort  concave  wings.  It  delights 
lefs  in  flying  than  running  :  which  it  does  very  fwiftly 
along  the  edges  of  brooks  covered  with  buflies :  as  it 
ruHS,  it  every  now  and  then  flirts  up  its  tail,  and  in 
flying  hangs  down  its  legs ;  adlions  it  has  in  common 
with  the  water-hen.  Its  weight  is  four  ounces  and  a 
half.  The  length  to  the  end  of  the  tail  is  1 2  inches  ; 
the  breadth  16.  The  bill  is  flender,  flightly  incurva- 
ted,  one  inch  three  quarters  long  :  the  upper  mandible 
black,  edged  with  red  ;  the  lower,  orange-coloured  : 
the  head,  hind  part  of  the  neck,  the  back,  and  coverts 
of  the  wings  and  tail,  are  black,  edged  with  an  olive 
brown  ;  the  throat,  breaft,  and  upper  part  of  the  belly, 
are  afla-coloured  :  the  fides  under  the  wings  as  far  as 
the  rump,  finely  varied  with  black  and  white  bars.  The 
tail  is  veiy  fliort,  confifts  of  1 2  black  feathers ;  the 
ends  of  the  two  middle  tipt  with  ruft  colour  ;  the  fea- 
thers immediately  beneath  the  tail  white.  The  legs  ate 
placed  far  behind,  and  are  of  a  duflcy  flefli-colour.  The 
toes  very  -  long,  and  divided  to  their  very  origin  ; 
though  the  feet  are  not  webbed,  it  takes  the  water ; 
will  fwim  on  it  with  mucli  eafe,  but  is  often  obferved. 

to- 
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llu5,  to  run  along  the  furfacc.  "Water  rails  (fays  BufFon)  are  dures  our  (harpeft  fcafons. 
feen  near  the  perennial  fountains  during  the  greatelt  part 
of  the  winter,  yet  hke  the  land  rails  they  have  their  re- 
gular migrations.  They  pafs  Malta  in  the  fpring  and  au- 
tumn. The  Vifcount  de  Querhoent  faw  fome  50  leagues 
off  the  coafts  of  Portugal  on  the  1 7th  of  April.  They 
were  fo  fatigued,  that  they  fuffered  themlelves  to  be 
caught  by  the  hand  (a).  Gmelin  found  thefe  birds  in 
the  countries  watered  by  the  Don.  .Belen  calls  them 
black  rails,  and  fays  they  are  everywhere  known,  and 
that  the  fpecies  is  more  numerous  than  the  red  rail,  or 
land  rail.  The  flefh  of  the  water  rail  is  not  fo  delicate 
as  that  of  the  land  rail,  and  has  even  a  marlhy  tafte, 
nearly  like  that  of  the  galhnule.  It  continues  the 
whole  year  in  England." 

2.  The  porzana,  or  gaUinule,  is  not  very  frequent 
in  Great  Britain,  and  is  faid  to  be  migratory.  Inha- 
bits the  fides  of  fmall  ftreams,  conceahng  itfelf  among 
the  bufhes.  Its  length  is  nine  Inches  ;  its  breadth,  \$-, 
its  weight,  four  ounces  five  drachms.  The  head  is 
brown,  fpotted  with  black ;  the  neck  a  deep  olive,  fpot- 
ted  with  white :  the  feathers  of  the  back  are  black 
next  their  fhafts,  then  olive-coloured,  and  edged  with 
white  ;  the  fcapulars  are  olive,  finely  marked  with  two 
fmall  white  fpots  on  each  web  :  the  legs  of  a  yellowifli 
green.  "  Its  habits  (fays  BufFon)  wild,  its  inftlna  ftupid, 
the  poizana  is  unfufceptible  of  education,  nor  is  even  ca- 
pable of  being  tamed.  We  ralfed  one,  however,  which 
lived  a  whole  fummer  on  crumbs  of  bread  and  hemp-feed; 
when  by  itfelf,  it  kept  conftantly  in  a  large  bowl  of  water; 
but  if  a  perfon  entered  the  clofet  where  it  was  fhut,  it 
ran  to  conceal  itfelf  in  a  fmall  dark  corner,  without  vent- 
ing cries  or  murmurs.  In  the  llate  of  liberty,  however, 
it  has  a  lharp  piercing  voice,  much  like  the  fcream  of 
a  young  bii-d  of  prey  ;  and  though  it  has  no  propenfity 
to  fociety,  as  foon  as  one  cries,  another  repeats  the 
found,  which  is  thus  conveyed  through  all  the  reft  in 
the  diitria.  Like  all  the  rails,  it  is  fo  obftinately  averfe 
to  rife,  that  the  fportfman  often  feizes  it  with  his  hand, 
or  fells  it  with  a  ftick.  If  it  finds  a  bufh  in  its  retreat, 
it  climbs  upon  it,  and  from  the  top  of  its  afylum  be- 
holds the  dogs  bvufhing  along  in  fault :  this  habit  is 
common  to  it  and  to  the  water-rail.  It  dives,  fwlms, 
and  even  fwlms  under  water,  when  hard  pufhed. 

"  Thefe  birds  difappear  in  the  depth  of  winter,  but  re- 
turn early  in  the  fpring  ;  and  even  in  the  month  of  Fe- 


bruary they  are  common  in  fome  provinces  of  France 
and  Italy.  1  heir  flelh  is  delicate,  and  much  efteemed : 
thofe,  in  particular,  which  are  caught  in  the  rice-fields 
in  Piedmont  are  very  fat,,  and  of  an  exqulfite  flavour." 

3.  The  crex,  crake,  or  corn-crek,  has  been  fuppofed 
by  fome  to  be  the  fame  with  the  water-rail,  and  that  It 
differs  only  by  a  change  of  colour  at  a  certain  feafon  of 
the  year :  this  error  is  owing  to  inattention  to  their 
charadlers  and  nature,  both  which  differ  entirely.  The 
bin  of  this  fpecies  is  fiiort,  ftrong,  and  thick ;  formed 
exaaiy  like  that  of  the  water-hen,  and  makes  a  genen- 
cal  dlftinaion.  It  never  frequents  watery  places ;  but 
is  always  found  among  corn,  grafs,  broom,  or  furz€.  It 
quits  the  kingdom  before  winter;  but  the  water-iail  en- 
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They  agree  in  their  aver- 
fion  to  flight  ;''and  the  legs,  which  are  remarkably  long 
for  the  fize  of  the  bird,  hang  down  whilil  they  are  on  . 
the  wing  ;  they  truft  their  fafety  to  their  fwlftnefs  on 
foot,  and  feldom  are  fprung  a  fecond  "time  but  with 
great  difficulty.  The  land  rail  lays  from  12  to  20  eggs,- 
of  a  dull  white  colour,  marked  with  a  few  yellow  fpots; 
notwlthftanding  this,  they  are  very  numerous  in  thls- 
kingdom.  1  heir  note  is  very  fingiilar  ;  and  hke  the 
quail,  it  is  decoyed  into  a  net  by  the  imitation  of  its 
cry,  crek  creh  crek^  by  rubbing  hard  the  blade  of  a  knife 
on  an  Indented  bone-  Moft  of  the  names  given  in  dif- 
ferent languages  to  this  bird-are  evidently  formed  to 
imitate  this  fingular  cry.  Hence  Turner  and  fome 
other  naturahftshave  fuppofed  it  to  be  the  crex  of  the  an- 
cients ;  but  that  term  appears  to  have  been  applied  by 
the  ancients  to  other  birds.  Philus  gives  the  crex  the 
epithet  of  /SfaJu^T^Efuf,  or  Jluggifi-nu'inged,  which  would 
Indeed  fult  the  land-rail.  Ariilophanes  represents  it  as 
migrating  from  Libya:  Ariftotle  fays  that  it  is  quarrel- 
fome,  which  may  have  been  attributed  to  it  from  the 
analogy  to  the  quail ;  but  he  adds,  that  the  crex  feeks 
to  deftroy  the  nefts  of  the  blackbird,  which  cannot  ap- 
ply to  the  rail,  fince  it  never  inhabits  the  woods.'  Still 
lefs  is  the  crex  of  Herodotus  a  rail,  for  he  compares  its 
fize  to  that  of  the  ibis,  which  is  ten  times  larger.  The 
avofet^  too,  and  the  teal,  have  fometimes  the  cry  crex^ 
crex  :  and  the  bird  which  Belon  heard  repeating  that 
cry  on  the  banks  of  the  Nile  is,  according  to  his  account, 
a  fpecies  of  godwlt.  Thus  the  found  reprefented  by  the 
word  fr^x,  belonging  to  feveral  fpecies,  is.  not  fuf&ciently 
precife  to  diftinguifh  the  land-rail. 

They  are  in  greateft  plenty  in  Anglefea,  where  they 
appear  about  the  20th  of  April,  fuppofed  to  pafs  over 
from  Ireland,  where  they  abound  :  at  their  firft  arnval 
it  is  common  to  ihoot  feven  or  eight  in  a  morning. 
They  are  found  in  moft  of  the  Hebrides-,  and  the  Ork- 
neys. On  their  arrival  they  are  very  lean,  weighing  only- 
fix  ounces;  but  before  they  leave  this  liland,  grow  fo  fat 
as  to  weigh  above  eight.  The  feathers  on  the  crown  of 
the  head  and  hind-part  of  the  neck  are  black,  edged 
with  bay  colotir :  the  coverts  of  the  wings  of  the  fame 
colour,  but  not  fpotted  ;  the  tail  is  fhort,  and  of  a  deep 
bay  :  the  belly  white  ;  the  legs  aih- coloured. 

RALPH  (James),  a  late  ingenious  hlftotlcal  and 
pohtical  writer,  was  born,  we  know  not  when  or  where, 


Ram.. 


being  firft  known  as  a  fchoolmafter  in  Philadelphia  in 
North  America.  He  came  to  England  about  the  be- 
ginning of  the  reign  of  George  I.  and  wrote  foine  things 
in  the  dramatic  way,  which  were  not  received  with  great- 
applaufe  :  but  though  he  did  not  fucceed  as  a  poet,  he 
was  a  very  ingenious  profe-writer.  He  wrote  A  Hi- 
ftory  of  England,  commencing  with  the  Stuarts,  which . 
is  much  efteemcd ;  as  were  his  political  effays  and  pam- 
phlets, fom.e  of  which  were  looked  upon  as  mafter-pieces. 
His  laft  pubhcation.  The  Cafe  of  Authors  by  Profeffion,  , 
is  an  excellent  and  entertaining  performance.  He  died; 
in  1762. 

RAM,  in  zoology.    See  Ovis. 
Battering  Ram ^  in  antiquity,  a  military,  engine  ufed  ■ 

to- 


fA^  '  I  tried  (fays  M.de  Querhoent)  to  ralfe  fome:  they  thrived  wonderfully  at  firft,  but  after  a  fort, 
nllt's  confinemen  Xlr  long  grew  paralytic,  and  the  birds  could  on  y  crawl  on  their  knees  ;  at  laft  they 
^xptl'    cXr  fays,  Urathaig  long  fed  one,  he  found  it  to  be  peevilh  and  quarrelfome." 
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to  batter  down  the  walls  of  befiegcd  places. 
•TERiNG  Ram. 

R^m's  Head,  in  a  fhip,  is  a  great  block  belon^rinjT 
to  the  fore  and  main  haulyards.  It  has  three  Ihives  in 
rt,  in  which  the  haulyards  are  piit ;  and  in  a  bole  at  the 
end  are  reeved  the  ties. 

RAMADAN,  a  folemn  feafon  of  fading  among  the 
Mahometans.    See  Mahometan  ism. 

RAMAH  (anc.  geog.),  a  town  of  Benjamin,  near 
Gibca,  (Judges)  ;  called  Rama  of  Saul  [i  Sam.  xxii.), 
iix  miles  trom  Jenrfalem  to  the  north  ;  memorable  for 
the  itory  of  the  Levite  and  his  concubine  :  Taken  and 
fortified  by  Baafa  king  of  Ifrael,  in  order  to  annoy  the 
kingdom  o£  Judah.  This  Rama  is  mentioned  Ila.  x. 
jcr.  xxxi.  and  Matth.  ii.  and  is  to  be  diftinguifhed  from 
Rama  of  Samuel,  i  Snm.  xix.  called  alfo  Ramatha,  i  Sam. 
1.  19.  and  Ramathaim  Zoi'him,  ibid.  i.  I.  which  lay  a 
great  way  to  the  weft,  towards  Joppa,  near  Lydda,  i 
Maccab.  ii,  tlie  birth-place  of  Samuel ;  adjoining  to  the 
mountains  of  Ephraim,  and  the  place  of  his  relidence, 
I  Sam.  XV.  &c.  (Jofephus).  Called  Ramula  in  the  lower 
age,  (Gul.  Tyrius.)  There  is  here  a  convent  of  the  Fa- 
thers of  the  Holy  Land,  inhabited  only  by  Portuguefe, 
Spaniards,  and  Italians. 

RAMATH-MizPE,  (Jofhuaxiii.);  Ramoth-Mafphe, 
(Septuagint,  Vulgate)  ;  Ramoth  in  Gdead,  or  Remmath 
■Gaiaad,  (Seventy);  a  town  in  that  traft  of  Gilead  call- 
ed Mafpha,  or  Mt'z.pe^  one  of  the  cities  of  refuge. 

RAMAZZINt  (Bernardin),  an  Italian  phyfician, 
born  at  Carpi  near  Modena  in  1633.  He  was  profeffor 
of  phyfic  in  the  nniveifity  of  Modena  for  18  years;  and 
in  1700  accepted  an  invitation  from  Padua,  where  he 
was  made  ;re<aor  of  the  c®llege ;  and  died  in  17 14. 
His  works  were  collefted  and  publifhed  in  London, 
1 71 6;  of  which, his  treatife  De  Morbis  Artifcum,  "  Of 
the  peculiar  maladies  of  artificers,"  will  always  be 
crteemed  ufefid  and  curious. 

RAMEKINS,  a  fortrefs  of  the  United  Netherlands, 
on  the  fouth  coali  of  the  ifland  of  Walchevin,  in  the 
province  of  Zeland.  One  of  the  cautionary  towns  gi- 
ven to  C^een  Ehzabeth  for  the  repayment  of  the  char- 
•ges  fire  had  been  at  for  the  defence  of  this  repubHc  in 
-Its  infancy.  Tom-  miles  eaft  of  Flufliing  ;  in  N.  Lat.  51. 
34.  E.  Long.  4.  24. 

RAMESES,  (anc.  geog.)  ;  a  town  built  by  the  If- 
raehtes  during  their  bondage  in  Egypt,  and  from  which 
the  Exodus  took  place,  and  which  muft  have  been  to- 
wards  and  not  far  from  the  Arabian  Gulph,  feeing  in 
the  third  ftation  the  Ifraelites  arrived  on  its  fhore. 

RAMESES,  king  of  the  Lower  Egypt  when  Ja- 
cob went  thither  with  his  family,  m  the  1 706th  year 
before  the  Chriftian  era.  Ancient  authors  mention  fe- 
vcral  other  kings  of  Egypt  of  the  fame  name  ;  and  it  is 
theught  that  one  of  thofe  princes  erefted  in  the  temple 
of  the  fun  at  Thebes,  the  magnificent  obehflc  which  the 
emperor  Conftantine  caufed  to  be  removed  to  Alexan- 
dWa  in  the  year  334;  and  that  prince  dying,  his  fon 
Conlta^itius  had  the  obeliflc  tranfpoited  fiom  Alexan- 
dria to  Rome  in  352,  where  it  was  eredted  in  the  grand 
Circus.  Its  height  was  132  feet.  When  the  Goths 
lacked  the  city  of  Rorrie  in  409,  they  overthrew  this 
obelifk,  which  continued  buried  in  the  fand  till  the  time 
of  Sixtus  V.  in  1587,  when  it  was  found  broken  in  three 
pieces ;  which  being  joined  together,  it  was  fet  up  in 
the  fquare  of  St  John  de  Lateran.  On  the  four  fides  of 
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this  wonderful  ebelific  are  a  number  of  figures  a«d  hi? 


roglyphical  characters,  which,  according  to  the  expli- 
cation of  Ammianus  Marcellinus,  contain  the  praifcs  of 
Rameles. 

RAMIFICATION,  the  prodnaion  of  bougl  IS  or 
branches,  or  of  figures  refembling  branches. 

RAMILLIES,  a  fmall  village  of  Brabant,  in  the 
Auflrian  Low  Countries,  12  milts  north  of  Namur, 
and  22  fouth-eaft  of  BrufTels.  Lat.  50.  51.  Long.  4. 
48.  Famous  for  the  battle  fought  by  the  allies  com- 
manded by  the  duke  of  Marlborough  and  M.  D'Auvcr- 
quirque,  againft  that  of  the  two  crowns>  commanded  by 
the  Duke  of  Bavaria  and  Marflial  Villeroy,  the  2  2d  of 
May  1706.    See  Britain,  n"  357. 

The  troops  deftined  to  compoi'e  the  army  of  the  al- 
lies being  joined  at  the  camp  of  Borchlooii  tke  20th  of 
May,  halted  the  2  i  ll.  On  the  2  2d  tiie  army  marched 
from  Borchloon  in  four  columns,  and  potted  itfelf  the 
fame  day,  with  the  right  towards  the  Mill  of  Quorem, 
extending  with  the  left  towards  Blehen:  from  this  camp 
was  diicovered  the  army  of  the  two  crowns,  which  wd;i 
encamped  with  the  kft  at  Over-Efpen,  and  the  right 
towards  the  wood  ©f  Chapiaraux,  HeylilTem  in  their 
front,  and  Tirlemunt  in  their  rear.  It  was  refolved  the 
fame  day  to  march  the  next  morning  towards  the  plain 
of  Meerdorp  or  Mierdau,  to  view,  the  pofture  of  the 
enemies,  and  determine  what  would  be  the  moil  proper 
means  of  attacking  them  according  to  the  movement 
they  fhould  make.  To  this  end,  an  advanced  guard  of 
600  horfe  and  all  the  quarter-matters  of  the  army  were 
fent  forward  on  the  2  jd  at  break  of  day. 
^  The  fame  morning  about  four,  the  army  marched  in 
eight  columns  towards  the  aforefaid  plain.  The  advan- 
ced guard  and  the  quarter. matters  arrived  about  eight 
at  the  height  of  Meerdorp  or  Mierdau  ;  from  whence 
the  army  of  the  enemy  was  feen  in  motion  :  a  little  after 
it  WETS  perceived  that  the  enemy  was  marching  through 
the  plain  of  Mount  St  Andi-ew  in  four  columns,  'of 
which  information  was  given  to  the  duke  of  Marlbo- 
rough and  M.  D'Auverquirque,  who  immediately  re- 
paired to  the  faid  height ;  and  by  the  time  thefe  gene- 
rals  were  arrived  there,  the  head  of  the  enemy's  army 
already  appeared  at  the  tomb  of  Ottomont  upon  the 
caufeway,  near  the  Mehaigne  :  whereupon  the  Duke 
of  Marlborough  and  M.  D'Auverquirque  made  the 
army  advance  with  all  expedition. 

The  enemy,  as  fall  as  they  advanced,  ranged  in  order 
of  battle,  with  their  right  towards  the  tomb  of  Otto- 
mont upon  the  Mehaigne,  extending  with  their  left  to 
Autr'Eghle  ;  having  Tranquiers  in  front  of  their  right, 
into  which  they  had  thrown  feveral  battalions  of  infan- 
try and  14  fquadrons  of  dragoons,  who  had  difmounted 
their  horfes  to  fupport  them.  They  had  placed  many 
of  their  infantry  and  a  confiderabie  part  of  their  artille- 
ry in  the  village  of  Ramillies,  which  fronted  the  right 
of  their  main  body,  as  well  as  into  the  village  of  Ofltiz, 
which  fronted  the  left  of  their  infantry,  and  into  the 
village  of  Autr'Eglife,  quite  on  their  left.  The  front 
between  the  village  of  Ramillies  and  Autr'Eglife  was 
covered  by  a  fmall  ftream  of  water,  which  rendered  the 
meadows  in  feme  places  marfhes,  and  alfo  by  feveral 
roads  covered  with' hedges;  which  difficulties  prevent- 
ed our  cavalry  of  the  right  wing  from  coming  to 
aftion.  As  faft  as  the  army  of  the  allies  arrived  it 
was  ranged  in-order  of  battle ;  with  ^tke  left  towards 
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Ulea  Bonncf,  and  the  r!o;ht  towards  Folz,  and  every  thing 
was  difpofed  in  order  to  attack.  To  this  end,  four 
battalfons  were  detached  to  attack  the  village  of  Fran- 
qiienies,  and  twelve  battalions  to  attack  the  village  of 
Ramillies,  which  were  to  be  fupported  by  the  whole  in- 
fantry. 

Our  artillery  began  to  cannonade  the  enemy  at  one  ; 
at  about  two,  the  attack  began  with  the  poll  of  Fran- 
quenies,  where  our  infantry  had  the  good  fortune  to 
diive  the  enemy  from  the  hedges,  where  they  were  ad- 
vantageoufly  polled,  and  at  the  fame  time  all  the  caval- 
ry of  our  left  wing  advanced  t©  attack  that  of  the  ene- 
niy's  right ;  foon  after  all  was  in  aftion.  Whilft  the 
cavalry  were  engaged,  the  village  of  Ramillies  was  Uke- 
wife  attacked,  and  forced  after  a  vigorous  refiltance. 

The  battle  lalled  about  two  hours,  and  was  pretty 
obftinate;  butfo  foon  as  our  cavalry  had  gained  ground 
enough  to  attack  the  enemy  in  flank,  they  began  to 
give  way  ;  at  the  fame  time  all  their  infantry  were  put 
in  diforder,  fo  that  the  whole  retreated  in  great  cohfu- 
fion.  The  cavalry  of  tlieir  left  wing  formed  a  little 
upon  the  high  ground,  between  Offuz  and  Mount  St 
Andrew,  to  favour  their  retreat :  but  after  the  infantry 
and  cavalry  of  our  right  wing  had  filed  off  between  the 
bottom  of  the  village  of  Ramillies  and  OfFuz,  the  whole 
army  marched  in  feveral  columns  to  attack  the  enemy 
anew ;  but  they  gave  way  before  we  could  come  up 
with  them,  and  retired  in  great  confuiion,  fome  towards 
the  defile  of  the  Abbey  De  La  Ramee  and  towards 
Dongelberge,  others  towards  Judogne,  and  others  again 
towards  Hougarde.  They  were  purfued  all  night  fo 
clofely  that  they  were  obliged  to  abandon  all  their  ar- 
tillery and  baggage,  part  of  which  was  found  at  Judog- 
ne and  at  Hougarde,  with  their  chefts  of  ammunition. 

The  enemy  lofk  above  30,000  men,  60  cannon,  8 
mortars,  ftandards,  colours,  baggage.  Sec.  ;  we  about 
3000.  The  reft  of  the  campaign  was  fpent  in  the  fie- 
ges  of  Oftend,  Menin,  and  Aeth.  In  fourteen  days 
the  Duke  defeated  and  difperfed  the  beft  appointed  ar- 
my the  Fifench  ever  had,  and  recovered  all  Spanifti  Bra- 
bant, the  marquifate  of  the  holy  Roman  empire.  The 
army  of  the  enemy  confifted  of  76  battalions  and  142 
fquadrons,  including  the  king's  houfhold  troops  f La 
Mai/on  du  RoiJ;  and  the  army  of  the  allies  was  74  bat- 
talions and  123  fquadrons.  Confidering  the  import- 
ance of  the  vid:ory,  the  lofs  of  the  allies  was  very  fmall, 
not  above  1100  being  killed,  and  2600  wounded. 

RAMLA,  the  modern  name  of  Arimathea.  See 
Arimathea. 

RAMMER,  an  inftrument  ufed  for  driving  down 
ftones  ©r  piles  into  the  ground;  or  for  beating  the  earth, 
in  order  to  render  it  more  folid  for  a  foundation. 

Rammbr  of  a  Guriy  the  Gm^iei  ;  a  rod  ufed  in  char- 
ging of  a  gun,  to  drive  home  the  powder,  as  alfo  the 
(hot,  and  the  wad  which  keeps  the  fhot  from  rolling 
out. 

RAMPANT,  in  heraldry,  a  term  applied  to  a  lion, 
leopard,  or  other  beaft  that  ft^nds  on  its  hind  legs, 
and  rears  up  his  fore-feet  in  the  pofture  of  climbing, 
fhowing  only  half  his  face,  as  one  eye,  &c.  It  is  diffe- 
rent from  fahant,  in  which  the  beaft  fsems  fpringing 
forward  as  if  making  a  fally. 

RAMPART,  in  fortification,  is  an  elevation  of 
earth  round  a  place  capable  of  refifting  the  cannon  of 
an  enemy ;  and  formed  into  baftions,  curtins,.  &c. 
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RAMPHASTOS,  the  Toucan,  in  ornithology.  Ramphaf. 
See  Rhamphastos.  p  '^"r 

RAMSAY  (Allan),  the  Scots  paRoi-al  poet,  was  a  _ 
barber  in  Edinburgh  in  the  early  part  of  the  prefent 
century.  His  tafte  in  poetry,  however,  has  juftly  rai- 
fed  him  to  a  degree  of  fame  that  may  in  fome  meafure 
be  confidered  as  a  recompenfe  for  the  frowns  of  for- 
tune. His  fongs  are  in  univerfal  efteem  ;  as  is  alfo 
the  only  dramatic  perfoi-mance  attributed  to  him,  wiz. 
Pat'te  and  R  7^er,  or  The  Gentle  S'^rphtrdt  a  Scots  pa- 
ftoral.  He  died  in  1 743  ;  and  was  father  to  the  inge- 
nious Mr  Ramfay,  a  celebrated  painter  of  the  prefent 
age,  and  who  has  likewife  diitinguiihed  himfelf  by  fome 
well-written  trafts  ©n  various  branches  of  polite  litera- 
ture, particularly  the  Inveliigalor. 

Ramsay  (Andrew  Michael),  generally  known  bv 
the  name  of  the  Cheval/er  Ramfay,  was  a  polite  Scots 
writer,  born  of  a  good  family  at  Ayr  in  j686.  His 
good  parts  and  learning  recommended  Kira  to  be  tutor 
t®  the  fon  of  the  earl  of  Wemyfs  ;  after  which,  concei-. 
ving  a  difguft  at  the  rehgion  in  which  he  had  been  edu- 
cated, he  in  the  fame  ill  humour  reviewed  other  Chri- 
ftian  churches;  and,  finding  none  to  his  liking,  relied 
for  a  while  in  Deifm.  While  he  was  in  this  uncertain 
ftate  of  mind,  he  went  to  Leyden  ;  where,  falling  into 
the  company  of  one  Poiret  a  myftic  divine,  he  received 
the  infeftion  of  myfticifm  :  which  prompted  him  to  con- 
fult  M.  Fenelon,  the  celebrated  archbifliop  of  Cambrav, 
who  had  imbibed  principles  of  the  fame  nature  ;  and 
who  gained  him  over  to  the  Catholic  religion  in  1709. 
The  fubfequent  courfe  of  his  life  received  its  direftion 
from  his  friendfhip  and  connexions  with  this  prelate  ; 
and  being  appointed,  governor  to  the  duke  de  Chateau 
Thierry,  and  the  prince  de  Turenrie,  he  was  made  a 
knight  of  the  order  of  St  Lazarus.  He  was  fent  for 
to  Rome  by  the  chevalier  de  St  George,  to  undertake 
the  education  of  his  children  ;  but  he  found  fo  many 
intrigues  and  difTenfions  on  his  arrival  therein  1724, 
tliat  he  obtained  the  Chevalier's  leave  to  return  to  Pa- 
ris. He  died  in  1743,  office  of  intendant  to  the 
duke  of  Bouillon,  prince  de  Turenne.  The  moft  ca- 
pital work  of  his  writing  is  the  Travels  of  Cyrus,  which 
has  been  feveral  times  printed  in  Englifii. 

Ramsay  (the  Reverend  James),  fo  juftly  cele- 
brated for  his  philanthropy,  was,  on  the  25th  of  Ju- 
ly 1733,  Fraferfburgh,  a  fmall  town  in  the 
county  of  Aberdeen,  North  Britain.  His  defcent 
was  honourable,  being,  through  his  father,  from  the 
Ramfays  of  Melrofe  in  Banffshire,  and  through  his 
mother,  from  the  Ogilvies  of  Purie  in  Angus.  His- 
parents  were  of  chara<S:ers  the  moft  refpeftable,  but  in 
circumftances  by  no  means  affluent.  From  his  earlieft 
years  he  difcovered  a  ferious  dlfpofitiou,  and  a  ftrong 
thirft  for  knowledge  ;  and  after  pafling  through  the 
courfe  of  a  Scotch  grammar  fchool  "education,  he  was 
inchned  to  purfue  the  ftudies  requifite  to  fit  him  for  the 
profcflion  of  a  clergyman  ;  an  inclination  with  which 
the  wifhes  of  his  mother,  a  woman  of  eminent  piety, 
powerfully  concurred.  Several  circumftances,  however, 
confpired  to  divert  him  for  a  time  from  his  favourite 
purfuit. 

He  was  educated  in  the  epifcopal  perfuafion ;  and  ha- 
ving been  unhappy  enough  to  lofe  his  father  while  yet 
very  young,  he  found,  upon  his  advancing  towards  the 
ftate  of  manhood,  that  the  joint  fortunes  of  himfelf  and. 
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iR-amfay.  J^lg  motlier  coald  not  bear  the  expencc  of  a  regular  edu- 
cation  in  either  of  the  univerfities  of  Oxford  or  Cam- 
bridge, which  he  doubtlcfs  thought  abfolutely  neceflary 
to  one  who  afpired  to  refpeftability  in  the  church  of 
England.  Yielding  therefore  to  neceffity,  he  refolved 
to  ftudy  furgery  and  pharmacy  ;  and  was  with  this  view 
■bound  apprentice  to  Dr  Findlay,  a  phyfician(A)  in  Fra- 
ferfljurgh.  But  though  obliged  to  relinquifh  for  a  time 
liis  favourite  ftudies,  he  did  not  think  ignorance  excu- 
fable  in  a  furgeon  more  than  in  a  clergyman,  or  conceive 
that  he  could  ever, become  eminent  in  the  profeffion  in 
which  circumftances  had  placed  him,  merely  by  Ikill  in 
fetting  a  bone  or  compounding  a  medicine.  He  detei-- 
mined  therefore,  with  the  full  approbation  of  his  matter, 
who  very  foon  difcovered  his  talents  for  literature,  to 
make  himfelf  acquainted  with  at  leaft  the  outlines  of  the 
liberal  arts  and  fciences  ;  and  with  this  view  he  repaired 
in  1750  to  the  King's  College  and  univerfity  of  Aber- 
deen, where  he  obtained  one  of  the  burfaries  or  exhibi- 
tions which  are  there  annually  beftowed  upon  fuch  can- 
didates for  them  as  difplay  the  mofh  accurate  knowledge 
of  the  Latin  langaage.  The  fmall  fum  of  five  pounds, 
however  (which  none  of  thefe  burfaries  exceed),  was 
ftill  inadequate  to  the  expence  of  refidence  in  college  ; 
but  our  young  ftudent  was  foon  to  obtain  a  more  valu- 
•ible  exhibition,  and  to  obtain  it  likew.'fe  by  his  own 
merit. 

During  the  long  vacation  he  returned  to  his  mafter 
Dr  Findlay,  and  vi^as  by  him  intrufted  with  a  very  defpe- 
rate  cafe  in  furgery,  of  which  his  management  may  be 

-faid  to  have  laid  the  foundation  of  his  future  fortunes. 
A  female  fervant  of  one  of  the  judges  of  the  Court  of 
Sefllon,  who,  when  the  court  was  not  fitting,  refided  in 
the  neighbourhood  of  Fraferfburgh,  had  been  fo  dread- 
fully gored  by  a  bull,  that  hardly  any  hopes  were  enter- 

"tained  of  her  recovery;  but  Mr  Ramfay,  to  whofe  care 
fhe  was  entirely  left,  treated  the  wound  with  fuch  flcil- 
ful  attention,  that,  contrary  to  general  expeftatlon,  his 
patient  recovered.  This  attrafted  the  judge's  notice, 
who  having  informed  himfelf  of  the  young  man's  cir- 
cumftances and  charaftei",  recommended  liim  fo  effec- 
tually to  Sir  Alexander  Ramfay  of  Balmain,  that  he 

j>refented  him  with  a  burfary  of  1 5  pounds  a-year,  which 
commenced  at  the  next  fejfton  or  termy  in  the  fame  col- 

He  now  profecuted  his  ftudies  with  comfort ;  and 
though  he  was  detained  in  college  a  year  longer  than  is 
ufual,  being  obliged,  upon  his  acceptance  of  a  fecond 
burfary,  to  begin  his  courfe  anew,  he  always  confidered 
this  as  a  fortunate  circumftance,  becaufe  it  gave  him 
the  celebrated  Dr  Reid  three  years  for  his  preceptor. 
To  that  great  and  amiable  philofopher  he  fo  recom- 
mended himfelf  by  his  talents,  his  induftry,  and  his  vir- 
tues, that  he  was  honoured  with  his  friendfhip  to  the 
day  of  his  death.  Nor  was  it  only  to  his  mafters  that 
his  conduit  recommended  him  ;  Sir  Alexander  Ramfay, 
whom  he  vifited  during  fome  of  the  vacations,  was  fo 
Well  plcafed  vvith  his  con^erfation,  thatiie  promifed  him 
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another  burfary,  in  his  gift,  of  25 1.  a-year,  to  com.  Rann 
mence  immediately  on  the  expiration  of  that  which  he  '"'"V 
enjoyed.  This  promife  he  performed  in  the  beginning 
of  the  year  1755  ;  and  at  the  folicitation  of  Dr  Findlay 
even  paid  the  m^ney  per  advance  to  enable  the  exhibi- 
tioner to  travel  for  the  purpofe  of  improving  himfelf  in 
his  profeffion. 

Thus  provided,  Mr  Ramfay  went  to  London,  and  ftu- 
died  furgery  and  pharmacy  under  the  aufpices  of  Dr 
Macauly ;  in  whofe  family  he  lived  for  two  years,  carefTed 
and  efteemed  both  by  him  and  by  his  lady.  Afterwards, 
having  palTed  the  ufual  examination  at  Surgeon's-hall, 
he  ferved  in  his  medical  capacity  for  feveral  years  in  the 
royal  navy;  but  how  long  he  was  continued  in  the  ftation 
of  a  mate,  or  when  and  by  whom  he  was  firft  appoint- 
ed furgeon,  we  have  not  been  able  to  learn.  We  can 
fay,  however,'  upon  the  beft  authority,  that  by  his  hu- 
mane and  diligent  difcharge  of  his  duty  in  either  ftation, 
he  endeared  himfelf  to  the  feamcn,  and  acquired  the  e- 
fteem  of  his  officers. 

Of  his  humanity  there  is  indeed  one  memorable  in- 
ftance,  which  muft  not  be  omitted.  Whilft  he  afted  as 
furgeon  of  the  Arundel,  then  commanded  by  Captain 
(now  Vice-admiral  Sir  Charles)  Middleton,  a  flave-fhip 
on  her  paffage  from  Africa  to  the  Weft  Indies  fell  in 
with  the  fleet  to  which  the  Arundel  belonged.  An 
epidemical  diftemper,  too  common  in  fuch  veffels,  had 
fwept  away  not  only  a  great  number  of  the  unfortunate 
negroes,  but  alfo  many  of  the  ftiip's  crew,  and  amongf 
others  the  furgeon.  In  this  diftreffed  fituation  the 
commander  of  the  Guinea  (hip  applied  to  the  Englifti 
Commodore  for  medical  affiftance  ;  but  not  a  furgeon  or 
furgeon's  mate  in  the  whole  fleet,  except  Mr  Ramfay, 
would  expofe  himfelf  to  the  contagion  of  fo  dangerous 
a  diftemper.  Prompted,  however,  by  his  own  innate 
benevolence,  and  fully  authorized  by  his  no  lefs  bene- 
volent commander,  the  furgeon  of  the  Arundel,  regard* 
lefs  of  perfonal  danger,  and  trufting  in  that  God  to 
whom  mercy  is  more  acceptable  than  facrifice,  went  on 
board  the  infefted  ftiip,  vifited  all  the  patients,  and  re- 
mained long  enough  to  leave  behind  him  written  direc- 
tions for  their  future  treatment.  If  a  cup  of  cold  water 
given  in  charity  be  entitled  to  a  reward,  how  much 
more  fuch  an  adlion  as  this  ?  But  the  rewards  of  Chri- 
ftianity  are  not  immediate.  Mr  Ramfay  indeed  efcaped 
the  contagion  ;  but  on  his  return  to  his  own  rtiip,  juft 
as  he  had  got  on  the  deck,  he  fell  and  broke  his  thigh- 
bone ;  by  which  he  was  confined  to'  his  apartment  for 
ten  months,  and  rendered  in  a  fmall  degree  lame  through 
the  remainder  of  his  life. 

The  fearlefs  humanity  which  he  difplayed  on  this 
occafion  gained  him  the  friendfliip  and  efteem  of  Sir 
Charles  Middleton,  wl>ich  no  future  aftion  of  his  life 
had  the  fmalleft  tendency  to  impair ;  but  the  frafture 
of  his  thigh-bone  and  his  fubfequent  lamenefs  determiu- 
ed  him  to  quit  the  navy,  and  once  more  turn  his 
thoughts  towards  th?  church.  Accordingly,  while  the 
Arundel  lay  at  St  Chriftopher's,  he  opened  his  views  to 

fome 


(a)  In  the  remote  towns  of  Scotland  the  fame  man  generally  afts  in  the  triple  capacity  of  phyfician,  furgeon, 
and  apothecary  ;  and  we  could  mention  doftors  of  phyfic  of  the  firft  eminence,  who  prailife'  tlius  within  forty 
faUes  of  Edinburgh,  8 
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.amray.  fomc  of  the  pHncipJil  mbab!tant3  of  that  IHand,  by  whgm 
he  was  fo  ftrongly  recommended  to  the  bifhop  of  Lon- 
don, that  on  his  coming  home  with  Sir  Charles  Mid- 
dleton,  who  warmly  joined  in  the  recommendation,  he 
was  admitted  into  orders ;  after  which  he  immediate- 
ly returned  to  St  Chriftopher's,  where  he  was  prefent- 
ed  by  the  governor  to  two  redtories,  valued  at  700L  a- 
year. 

As  fooh  as  he  took  poflefllon  of  his  livings,  in  1763, 
he  married  Mifs  Rebecca  Akers,  the  daughter  of  a 
planter  of  the  beft  family-connedions  in  the  ifland,  and 
began  to  regulate  his  houfehold  on  the  pious  plan  incul- 
cated in  his  Effay  on  the  Treatment  and  Converjion  of  the 
African  Slaves  in  the  Br'uifh  Sugar  Colonies,  He  fum- 
Itioned  all  his  own  flaves  daily  to  the  prayers  of  the  fa- 
milyj  when  he  took  an  opportunity  of  pointing  out  to 
them  their  duty  in  the  plaineft  terms,  reproving  thole 
that  had  done  amifs,  and  commending  fuch  as  had  fhown 
?iny  thing  like  virtue  \  but  he  confelfed  that  his  occa- 
fions  for  reproof  were  more  frequent  than  for  commen- 
dation. As  became  his  office  and  charafter,  he  incul- 
cated upon  others  what  he  pradifed  himfelf,  and  knew 
to  be  equally  the  duty  of  all.  "  On  his  firft.  fettlement 
as  a  miniller  in  the  Weil  Indies,  he  made  fome  public 
attempts  to  inftruft  flaves.  He  began  to  draw  up  fome 
cafy,  plain  difcourfes  for  their  inftruftion.  He  invited 
them  to  attend  on  Sundays,  at  particular  hours.  He 
appointed  hours  at  home  to  inilrudl  fuch  fenfxble  flaves  as 
would  of  therafelves  attend.  He  repeatedly  exhorted  their 
mailers  to  encourage  fuch  in  their  attendance.  He  re- 
commended the  French  cuftom,  of  beginning  and  end- 
jng  work  by  prayer.  But  inconceivable  is  the  liftleff- 
nefs  with  which  he  was  heard,  and  bitter  was  the  cen- 
fure  heaped  on  him  in  return.  It  was  quickly  fuggeft- 
ed,  and  generally  believed,  that  he  wanted  to  interrupt 
the  work  of  flaves,  to  give  them  time,  forfooth,  to  fay 
their  prayers  ;  that  he  aimed  at  the  making  of  them 
Chriftians,  to  i-ender  them  incapable  of  being  goed 
flaves.  In  one  word,  he  ftood,  in  opinion,  a  rebel  con- 
vid  againft  the  intereft  and  majefty  of  planterlhip.  And 
as  the  Jews  fay,  that  in  every  punifhment,  with  which 
they  have  been  proved,  fince  the  bondage  of  Egypt, 
there  has  been  an  ounce  of  the  golden  calf  of  Horeb  ; 
fo  might  he  fay,  that  in  every  inftance  of  prejudice  (and 
they  were  not  a  few)  with  which,  till  within  a  year  or 
two  of  his  departure  from  the  country,  he  was  exerci- 
fed,  there  was  an  ounce  of  his  fruitlefs  attempts  to  im- 
prove the  minds  of  flayes.  In  the  bidding  prayer,  he 
had  infertcd  a  petition  for  the  converfion  of  thofe  per- 
fons.  But  it  was  deemed  fo  difagreeable  a  memento,  that 
feveral  white  people,  ori  account  of  it,  left  off  attending 
divine  fervice.  He  was  obliged  to  omit  the  prayer  en- 
tirely, to  try  and  bring  them  back.  In  Ihort,  neither 
were  the  flaves,  at  that  time,  defirous  of  being  taught, 
nor  were  their  raafters  inclined  to  encourage  them." 

That  he  was  hurt  by  this  negleft  cannot  be  queftion- 
ed,  for  he  had  a  mind  benevolent,  warm,  and  irritable  ; 
but  he  ftill  retained  many  friends  amongft  the  moft  wor- 
thy members  of  the  community  ;  and  as  he  was  confci- 
ous  of  having  done  nothing  more  than  his  duty,  he  con- 
foled  himfelf  with  reflefting,  that  thofe  are  "  blefled 
whom  men  revile,  and  perfecute,  and  fpeak  all  manner 
of  evil  againft  falfely,  for  the  fake  of  the  gofpel." 

Although  his  ferious  ftudies  were  now  theological, 
Jic  confidered  himfelf  as  anfwerable  to  God,  his  country, 
Vol.  XV.  Part  IX. 
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and  his  own  family,  for  a  proper  ufe  of  every  branch  of  R»mfay. 
knowledge  which  he  polTefled.    He  therefore  took  the "V""" 
charge  of  fever  al  plantations  around  him  in  the  capaci- 
ty of  a  medical  praftitloner ;  and  attended  them  with 
unremitting  diligence,  and  with  great  fuccefs.  Thus  he 
lived,  till  the  year  1777,  when  reUnquifhlng  the  prafticc 
of  phyfic  entirely,  he  paid  a  vifit  to  the  place  of  his  na- 
tivity, which  he  had  not  fecn  fmce  1755.  mother, 
whofe  latter  days  he  had  made  comfortable  by  a  hand- 
fome  annuity,  had  been  dead  for  fome  years  ;  but  he  re- 
warded all  who  had  been  attentive  to  her,  or  in  early 
life  ferviceable  to  himfelf ;  and  he  continued  the  penfioi* 
to  a  fifter  who  had  a  numerous  family,  for  which  1 
hufband  was  unable  to  provide. 

After  remaining  three  weeks  in  Scotland,  and  near 
a  year  In  England,  during  which  time  he  was  admitted 
into  the  confidence  of  Lord  George  Germaine,  fecre- 
tary  of  ftate  for  the  American  department,  Mr  Ram- 
fay  was  appointed  chaplain  to  Admiral  Barrington, 
then  going  out  to  take  a  command  In  the  Weft  In- 
dies. Under  this  gallant  officer,  and  afterwards  un- 
der Lord  Rodney,  he  was  prefent  at  feveral  engage- 
ments, where  he  difplayed  a  fortitude  and  zeal  for  the 
honour  of  his  country  which  would  not  have  dlfgraced 
the  oldeft  admiral.  To  the  navy.  Indeed,  he  feeras  to 
have  been  ftrongly  attached  ;  and  he  wrote,  at  an  early 
period  of  his  Hfe,  an  Efay  on  the  Duty  and  ^lahjications 
of  a  Sea-ojicer^  with  fuch  a  knowledge  of  the  fervice 
as  would  have  done  honour  to  the  pen  of  the  moft  ex- 
perienced commander.  Of  the  firft  edition  of  this  effay 
the  profits  were  by  Its  benevolent  author  appropriated 
to  the  Magdalen  and  Britlfli  lying-in  hofpitals,  as  thofe 
of  the  fecond  and  third  (which  laft  was  publifhed  about 
the  period  of  which  we  now  write)  were  to  the  maritime 
fchool,or,in  the  event  of  its  failure,  to  the  marine  fociety. 

Although  careffcd  by  both  the  admirals  under  whom 
he  ferved,  and  having  fuch  influence  with  the  latter  as 
to  be  able  to  render  eflentlal  fervices  to  the  Jews  and 
other  perfons  whom  he  thought  harfhly  treated  at  the 
capture  of>St  Euftatlus,  Mr  Ramfay  once  more  quitted 
the  fea-fervice,  and  retired  to  his  paftoral  charge  in  the 
Ifland  of  St  Chriftopher's.  There,  however,  though  the 
former  animofities  againft  him  had  entirely  fubfided,  and 
though  his  friendihip  was  now  follcltcd  by  every  perfon 
of  confequence  in  the  ifland,  he  remained  but  a  little 
while.  Sick  of  the  life  of  a  planter  and  of  the  pro- 
fpetl  of  flavery  around  him,  he  reflgned'  his  livings, 
bade  adieu  to  the  ifland,  and  returned  to  England  with 
his  wife  and  family  in  the  end  of  the  year  1781.  Im- 
mediately on  his  arrival,  he  was,  through  the  intereft 
of  his  fteady  friend  Sir  Charles  Middleton,  prefented  to 
the  livings  of  Tefton  and  Nettleftead  In  the  county  of 
Kent. 

Here  he  was  foon  determined,  by  the  advice  of  thofe 
whom  he  moft  refpefted,  to  publifli  an  EJfay,  which  had 
been  written  many  years  before,  on  the  Treatment  and 
Converjion  of  African  Slaves  in  the  Britifh  Sugar  Colo' 
nies.  The  controveify  in  which  this  publication  invol- 
ved him,  and  the  acrimony  with  which  it  was  carried 
on,  are  fo  frefli  In  the  memory  of  all  our  readers,  that 
no  man  who  thinks  of  the  narrow  limits  within  which 
our  biographical  articles  mxift  be  confined,  will  blame 
us  for  not  entering  into  a  detail  of  the  particulars.— 
Torrents  of  obloquy  were  poured  upon  the  benevolent 
author  by  writers  who  were  unfair  enough  to  conceal 
5  H  their 
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JRanifay,  their  names ;  and  it  muft  be  confeffed,  that  his  replies 
^"^^1^^"'*  abounded  with  farcafms,  which  the  moft  rational  friends 
1  ]J_ '  to  the  caufe  which  he  fupported  would  Hot  have  been 
forry  to  fee  blotted  from  his  pages.  The  provocation, 
lioxvcver,  which  he  received  was  great ;  and  Mr  Ram- 
fay,  though  an  amiable,  virtuous,  and  pious  man,  had 
a  warmth  of  temper,  which,  though  not  deferving  of 
praife,  x^'ill  be  cenfuredby  none  who  refleft  on  the  frailties 
of  our  common  nature.  That  the  particular  calumnies 
propagated  againft  him  on  this  occafion  were  wholly 
groundlefs,  it  is  impofilble  to  doubt,  if  we  admit  him 
■  to  have  been  poffefTed  of  common  underftanding.  When 
fome  years  ago  a  ftoiy  was  circulated,  of  Swift's  ha- 
ving, when  prebendary  of  Kilroot,  been  convifted  be- 
fore a  raagiftrate  of  an  attempt  to  commit  a  rape  on 
the  body  of  one  of  his  parifliioners,  it  was  thought  a 
fufiicient  confutation  of  the  calumny  to  put  the  retail- 
er of  it  in  mind,  that  the  dean  of  St  Patrick's,  though 
detefted  by  the  moft  powerful  faftion  in  the  kingdom, 
lampooned  without  dread,  and  with  great  feverity,  the 
dean  of  Ferns  for  the  very  crime  of  which,  had  this 
anecdote  been  true,  he  muft  have  been  confcious  that 
all  Ireland  knew  himfelf  to  be  guilty  !  Such  conduft 
cannot  be  reconciled  to  common  fcnfe.  Had  Swift 
been  a  ravifher,  though  he  might  have  been  penitent, 
and  reafoned  in  general  terms  againft  giving  way  to 
fuch  licentious  paflions,  he  would  never  have  fatyrifed 
a  particular  per/on  for  the  crime  of  which  he  himfelf 
ftood  convifted.  In  like  manner,  had  Mr  Ramfay  been 
a  tyrant  to  his  own  flaves,  though  he  might  have  ar- 
gued againft  flavery  in  the  abftraft,  on  the  broad  bafis 
of  virtue  and  religion,  he  never  could  have  arraigned 
for  fimllar  cruelty  a  number  of  individuals  in  the  very 
i/land  which  witneffed  his  own  enormities. 

But  the  melancholy  part  of  the  narrative  is  behind. 
The  agitation  given  to  his  mind  by  thefe  calumnies, 
and  the  fatigues  he  underwent  in  his  endeavours  to  re- 
fciie  from  mifery  the  moft  helplefs  portion  of  the  human 
race,  contributed  to  fliorten  a  life  in  no  common  degree 
\ifeful.  He  had  been  for  fome  time  afflifted  with  a  pain 
in  his  ftomach,  for  which  he  was  prevailed  upon,  tho' 
with  great  reluftance,  to  try  the  effects  of  air  and  ex- 
ercife,  by  attempting  a  journey  of  i  oo  miles.  But  in 
London,  being  feized  with  a  violent  vomiting  of  blood, 
he  was  unable  either  to  proceed  or  to  be  removed 
home  ;  and  in  the  houfe  of  Sir  Charles  Middleton  he 
ended  his  days,  on  the  20th  of  July  1789,  amidft  the 
groans  of  his  family,  and  the  tears  of  many  friends. — 
Thus  died  a  man,  of  whom  it  is  not  too  much  to  fay, 
that  "  the  bleffing  of  many  that  were  ready  to  perifh 
came  upon  him  ;"  for  whatever  be  the  fate  of  the  flave- 
trade  (fee  Slavery),  it  is  certain  that  his  writings 
have  contributed  much  to  meliorate  the  treatment  of 
flaves.  He  left  behind  him  a  widow  and  three  daugh- 
ters :  and  his  works,  befides  thofe  to  which  we  have  al- 
luded, confift  of  a  volume  of  Sea-fermons,  preached  on 
board  his  raajefty's  (hip  the  Prince  of  Wales,  which 
fhow  him  to  have  been  a  mafter  of  true  pulpit-elo- 
quence ;  and  a  Treatfe  on  Signals,  which  was  certainly 
written,  and  we  think  printed,  though  we  know  not 
whether  it  was  ever  publifhed. 

RAMSDEN's  Machine  for  Dividing  Mathema- 
tical Instruments,  is  a  late  invention,  by  which 
thefe  divifions  can  be  performed  with  exceeding  great 
accuracy!  fuch  as  would  formerly  have  been  deemed  in- 


14   ]  RAM 

credible.  On  difcovering  the  method  of  conftruclittg  Ratrf 
this  machine,  its  inventor,  Mr  Ramfdsn  of  Piccadilly,  MachnKi. 
received  615  1.  from  the  commiffioners  of  longitude  j  ^""V""^ 
engaging  himfelf  to  inftruft  a  certain  number  of  per- 
fons,  not  exceeding  ten,  in  the  method  of  making  and 
ufing  this  machine  from  the  28th  Oftober  1775  to 
28th  OAober  1777  ;  alfo  binding  himfelf  to  divide  all 
oftants  and  fextants  by  the  fame  engine,  at  the  rate 
of  three  {hillings  for  each  oftant,  and  fix  ftiillings  for 
each  brafs  fextant,  with  Nonius's  divifions  to  half  mi- 
nutes, for  as  long  time  as  the  commiffioners  fliould 
think  proper  to  let  the  engine  remain  in  his  poffeffion. 
Of  this  fum  of  615  1.  paid  to  Mr  Ramfden,  300 1.  was 
given  him  as  a  reward  for  the  improvement  made  by 
him  in  difcovering  the  engine,  and  the  remaining  315I. 
for  his  giving  up  the  property  of  it  to  the  commif- 
fioners. The  following  defcription  of  the  engine,  is 
that  given  upon  oath  by  Mr  Ramfden  himfelf. 

"  This  engine  confifts  of  a  large  wheel  of  bell-metal,, 
fupported  on  a  mahogany  ftand,  having  three  legs, 
which  are  ftrongly  connefted  together  by  braces,  fo 
as  to  make  it  perfedlly  fteady.  On  each  leg  of  the 
ftand  is  placed  a  conical  friftion-puUey,  whereon  the 
dividing-wheel  refts :  to  prevent  the  wheel  from  flid-i- 
ing  off"  the  friftion-puUeys,  the  bell-metal  centre  under 
it  turns  in  a  focket  on  the  top  of  the  ftand. 

**  The  circumference  of  the  wheel  is  ratched  or  cut 
(by  a  method  which  will  be  defcribed  hereafter)  into 
2160  teeth,  in  which  an  endlefs  fcrew  afts.  Six  re- 
volutions of  the  fcrew  wiU  move  the  wheel  a  fpace 
equal  to  one  degree. 

*'  Now  a  circle  of  brafs  being  fixed  on  the  fcrew  ar- 
bor, having  its  circumference  divided  into  60  parts, 
each  divifion  will  confequently  anfwer  to  a  motion  of 
the  wheel  of  1  o  feconds,  fix  of  them  will  be  equal  to 
a  minute,  &c. 

"  Several  different  arbors  of  tempered  fteel  are  truly- 
ground  into  the  focket  in  the  centre  of  the  wheel.  The 
upper  parts  of  the  arbors  that  ftand  above  the  plane 
are  turned  of  various  fizes,  to  fuit  the  centres  of  dif- 
ferent pieces  of  work  to  be  divided. 

*'  When  any  inftrument  is  to  be  divided,  the  centre 
of  it  is  veiy  exactly  fitted  on  one  of  thefe  arbors  ;  and 
the  inftrument  is  fixed  down  to  the  plane  of  the  divid- 
ing wheel,  by  nueans  of  fcrews,  which  fit  into  holes 
made  in  the  radii  of  the  wheel  for  that  purpofe. 

"  The  inftrument  being  thus  fitted  on  the  plane  of 
the  wheel,  the  frame  which  carries  the  dividing-point 
is  connefted  at  one  end  by  finger-fcrews  with  the  frame 
which  carries  the  endlefs  fcrew  ;  while  the  other  end 
embraces  that  part  of  the  fteel  arbor,  which  ftands 
above  the  inftrument  to  be  divided,  by  an  angular 
notch  in  a  piece  of  hardened  fteel ;  by  this  means  both 
ends  of  the  frame  are  kept  perfeftly  fteady  and  free 
from  any  fhake. 

**  The  frame  carrying  the  dividing-point  or  tracer, 
is  made  to  Aide  on  the  frame  which  carries  the  endlefs 
fcrew  to  any  diftance  from  the  centre  of  the  wheel  as 
the  radius  of  the  inftrument  to  be  divided  may  require, 
and  may  be  there  faftened  by  tightening  two  clamps  ; 
and  the  dividing-point  or  tracer  being  connefted  with 
the  clamps  by  the  double-jointed  frame,  admits  a  free 
and  cafy  motion  towards  or  from  the  centre  for  cut- 
ting the  divifions,  without  any  lateral  ftiake. 

**  From  what  has  been  faid,  it  appears,  that  an  in- 
3  jirument 
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mfdcn'*  ftniment  thus  fitted  on  tlie  divlding-wlieel  may  be 

lachnic^  moved  to  any  angle  by  the  fcrew  and  divided  circle  on 
its  arbor,  and  that  this  angle  may  be  marked  on  the 
h'mb  of  the  inftrument  with  the  greatell  exadnefs  by 
the  dividing-point  or  tracer,  which  can  only  move  in 
dlreft  line  tending  to  the  centre,  and  is  altogether 
freed  from  thofe  inconveniences  that  attend  cutting  by 
means  of  a  ftraight  edge.  This  method  of  drawing 
lines  will  slfo  prevent  any  effor  that  might  arife  from 
an  expanfion  or  contradion  of  the  metal  during  the 
time  of  dividing, 

.  "  The  fcrew-frame  is  fixed  on  the  top  of  a  conical 
pillar,  wliich  turns  freely  round  its  axis,  and  alfo  moves 
freely  towards  or  from  the  centre  of  the  wheel,  fo 
•that  the  fcrew-frame  may  be  entirely  guided  by  the 
frame  which  conneds  It  with  the  centre  :  by  this  means  • 
any  excentricity  of  the  wheel  and  the  arbor  would  not 
produce  any  error  in  the  dividing  ;  and,  by  a  particular 
Qontrivance  (which  will  be  defcribed  hereafter),  the 
fcrew  when  preiTed  a^ainft  the  teeth  of  the  wheel  always 
moves  parallel  to  itfelf ;  fo  that  a  line  joining  the  centre 
of  the  arbor  and  the  tracer  continued,  will  always  make 
equal  angles  with  the  fcrew. 

"  Figure  I.  reprefents  a  perfpe£llve  view  of  the  en- 
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Plate  ■  "  Fig-  2-  is  a  plan,  of  wrhich  fig.  3.  reprefents  a  fec- 
XcxxxiVtion  on  the  Hne  ha, 

"  The  large  wheel  A  is  45  inches  in  diameter,  and 
has  ten  radii,  each  being  fupported  by  edge-bars,  as 
reprefented  in  fig.  3.  Thefe  bars  and  radii  are  con- 
nefted  by  the  circular  ring  B,  24  inches  in  diameter 
and  3  deep  ;  and,  for  greater  ftrength,  the  whole  is  caft 
in  one  piece  in  bell-metal. 

"  As  the  whole  weight  of  the  wheel  A  refts  on  its 
ring  B,  the  edge-bars  are  deepeft  where  they  join  it  ; 
and  from  thence  their  depth  dlmlnllhes,  both  towards 
the  centre  and  the  circumference,  as  reprefented  in 
fig.  3. 

"  The  furface  of  the  wheel  A  was  worked  very  even 
and  flat,  and  its  circumference  turned  true.  The  ring 
C,  of  fine  brafs,  was  fitted  very  exaftly  on  the  circum- 
ference of  the  wheel  ;  and  was  faftened  thereon  with 
fcrews,  which,  after  being  fcrewed  as  tight  as  poffible, 
were  well  rivetted.  The  face  of  a  large  chuck  being 
turned  very  true  and  fiat  in  the  lath,  the  flattened  fur- 
face  A  of  the  wheel  was  faftened  againft  It  with  hold- 
fafts  ;  and  the  two  furfaccs  and  circumference  of  the 
rim-  C,  a  hole  through  the  centre  and  the  plane  part 
round  (b)  it,  and  the"  lower  edge  of  the  ring  B,  were 
turned  at  the  fame  time. 

"  D  is  a  piece  of  hard  bell-metal,  having  the  hole, 
which  receives  the  fleel-arbor  (d),  made  very  ftraight 
and  true.  This  bell-metal  was  turned  very  true  on 
an  arbor  ;  and  the  face,  which  refts  on  the  wheel  at  (b), 
•was  turned  very  flat,  fo  that  the  fteel  arbor  (d)  might 
ftaud  perpendicular  to  the  plane  of  the  wheel:  this 
bell-metal  was  faftened  to  the  wheel  by  fix  fteel 
fcrews  (1). 

*'  A  brafs  focket  Z  is  fiiftened  on  the  centre  of  the 
mahogany  ftand,  and  receives  the  lower  part  of  the 
bell-metal  piece  D,  being  made  to  touch  the  bell- 
metal  in  a  narrow  part  near  the  mouth,  to  prevent  any 
obhquity  of  the  wheel  from  bending  the  arbor :  good 
fitting  is  by  no  means  neceflary  here  j  finc<?  any  fhake 


tig-  3. 


and  3. 


in  this  focket  will  produce  no  bad  effeft,  as  will  appear  RamSJen's 
hereafter  when  we  defcribe  the  cutting  frame.  MaLhmc.^ 

"  The  wheel  was  then  put  oq  its  ftaud,  the  lower 
edge  of  the  ring  B  refting  on  the  circumference  of 
three  conical  frlilion-puUeys  W,  to  facilitate  its  mo- 
tion round  its  centre.  The  axis  of  one  of  thefe  pulleys 
is  in  a  line  joining  the  centre  of  the  wheel  and  the 
middle  of  the  endlefs  fcrew,  and  the  other  two  placed 
fo  as  to  be  at  equal  diftances  from  each  other. 

"  F  is  a  block  of  wood  ftrongly  faftened  to  one  of  the    Fig.  r. 
legs  of  the  ftand;  the  piece  (g)  is  fcrewed  to  the  upper 
fide  of  the  block,  and  has  half  holes,  in  which  the 
tranfverfe  axis  (h)  turns  :  the  half  holes  are  kept  toge-  4* 
ther  by  the  fci-ews  (i). 

"  The  lower  extremity  of  the  conical  pillar  P  termi-  Fig.  i.  &  4. 


Fig.  4« 


nates  in  a  cyHndrlcal  fteel-pin  (k),  which  pafTes  throtigh 
and  turns  in  the  tranfverfe  axis  (h),  and  is  confined  by 
a  cheek  and  fcrew. 

"  To  the  upper  end  of  the  conical  pillar  is  faftened 
the  frame  G,  in  which  the  endlefs  fcrew  turns  :  the 
pivots  of  the  fcrew  are  formed  In  the  manner  of  two 
fruftums  of  cones  joined  by  a  cyhnder,  as  reprefent- 
ed at  X.  Thefe  pivots  are  confined  between  half 
poles,  wliich  prefs  only  on  the  conical  parts,  and  do  Fig. 
not  touch  the  cyllndric  parts  s  the  half  holes  are  kept 
together  by  fcrews  (a),  which  may  be  tightened  at  any 
time,  to  prevent  the  fcrew  from  fhaking  in  the  frame.  ^, 

"  On  the  fcrew-arbor  is  a  fmall  wheel  of  brafs  Kj^'^". 
having  Its  outfxde  edge  divided  Into  60  parts,  and  num- 
bered at  every  6th  divifion  with  1,2,  &c.  to  10.  The 
motion  of  this  wheel  Is  fliown  by  the  index  (y)  on  the  Fig.  4.81  $, 
fcrew-frame  G. 

"  H  reprefents  a  part  of  the  ftand,  having  a  parallel  F'g-  f» 
flit  in  the  diredion  towards  the  centre  of  the  wheel, 
large  enough  to  receive  the  upper  part  of  the  conical 
brafs  pillar  P,  which  carries  the  fcrew  and  its  frame  : 
and  as  the  refiftance,  when  the  wheel  is  moved  by  the 
endlefs  fcrew,  is  againft  that  fide  of  the  flit  H  which 
is  towards  the  left  hand,  that  fide  of  the  flit  Is  faced 
with  brafs,  and  the  pillar  Is  preffed  againft  it  by  a 
fteel  fpring  on  the  oppoutc  fide  j  by  this  means  the 
pillar  is  ftrongly  fupported  laterally,  and  yet  the  fcrew 
may  be  eafily  preffed  from  or  againft  the  circumference 
of  the  wheel,  and  the  pillar  will  turn  freely  on  its  axis 
to  take  any  dlreftlon  given  it  by  the  frame  L. 

"  At  each  corner  of  the  piece  I  are  fcrews  (n)  of  ^^g*  4< 
tempered  fteel,  having  pohfhed  conical  points  :  two  of 
them  turn  In  conical  holes  Ih  the  fcrew-frame  near  (o), 
and  the  points  of  the  other  two  fcrews  turn  in  holes 
in  the  piece  Qj  the  fcrews  (p)  are  of  fteel,  which  being 
tightened,  prevent  the  conical  pointed  fcrews  from  un- 
turning  when  the  frame  Is  moved. 

'*  L  is  a  brafs  frame,  which  fervcs  to  conned  the  end-  ^'S-  r>  2, 6. 
lefs  fcrew,  Its  frame,  &c.  with  the  centre  of  the  wheel ; 
each  arm  of  this  frame  is  terminated  by  a  fteel  fcrew, 
that  may  be  paiTed  through  any  of  the  holes  (q)  In  thep;g^ 
piece  Q,  as  the  thicknefs  of  work  to  be  divided  on 
the  wheel  may  require,  and  are  faftened  by  the  finger- pjg_  j^,^^ 
nuts  (r). 

"  At  the  other  end  of  this  frame  is  a  flat  piece  of 
tempered  fteel  (b),  wherein  Is  an  angular  notch  :  when 
the  endlefs  fcrew  Is  preffed  againft  the  teeth  on  the  cir- 
cumference of  the  wheel,  which  may  be  done  by  turn.pj^_  i.& 
ing  the  finger-fcrew  S,  to  prefs  againft  the  fpring  (t), 
5  H  2  this 
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RartfvVn'j  this  notch  embraces  and  preflcs  againft  the  fteel  arbor 
.^^'^^'"^V  (d).  This  end  of  the  frame  may  be  ralfed  or  depreffed 
by  moving  the  prifmatic  Aide  (u),  which  may  be  fixed 
J  g  at  any  height  by  the  four  fteel-fcrews  (v). 

"  The  bottom  of  this  Aide  has  a  notch  (k)j  whofe 
'  plane  is  parallel  to  the  endlefs-fcrew;  and  by  the  point  of 
the  arbor  (d)  refting  in  this  notch,  this  end  of  the 
frame  is  prevented  from  tilting.  The  fcrew  S  is  pre- 
vented from  unturning,  by  tightening  the  finger- 
hut  (w). 

'*  The  teeth  on  the  circumference  of  the  wheel  were 
cut  by  the  following  method  : 

*'  Having  confidered  what  number  of  teeth  on  the 
circumference  would  be  moll  convenient,  which  in  this 
engine  is  2160,  or  360  multiphed  by  6,  I  made  two 
fcrews  of  the  fame  dimenfions,  of  tempered  Heel,  in 
the  manner  hereafter  defcribed,  the  interval  between 
the  threads  being  fuch  as  I  knew  by  calculation 
would  come  within  the  limits  of  what  might  be  turned 
off  the  circumference  of  the  wheel :  ©ne  of  thefe  fcrews, 
which  was  intended  for  ratching  or  cutting  the  teeth, 
was  notched  aci»ofs  the  threads,  fo  that  the  fcrew,  when 
preffed  againft  the  edge  of  the  wheel  and  turned  round, 
cut  in  the  manner  of  a  faw.  Then  having  a  fegment 
of  a  circle  a  little  greater  than  60  degrees,  of  about 
the  fame  radius  with  the  wheel,  and  the  circumference 
made  true,  from  a  very  fine  centre,  I  defcribed  an  arch 
near  the  edge,  and  fet  off  the  chord  of  60  degrees  on 
thi»  arch.  This  fegment  was  put  in  the  place  of  the 
wheel,  the  edge  of  it  was  ratched,  and  the  number  of 
revolutions  and  parts  of  the  fcrew  contained  between 
the  interval  of  the  60  degrees  were  counted.  The 
radius  was  corre6led  in  the  proportion  of  360  revolu- 
tions, which  ought  to  have  been  in  60  degrees,  to  the 
number  actually  found  ;  and  the  radius,  fo  correfted, 
was  taken  in  a  pair  of  beam-compafles  :  while  the 
wheel  was  on  the  lath,  one  foot  of  the  compafles  was 
put  in  the  centre,  and  with  the  other  a  circle  was  de- 
icribed  on  the  ring  ;  then  half  the  depth  of  the  threads 
of  the  fcrew  being  taken  in  dividers,  was  fet  from  this 
circle  outwards,  and  another  circle  was  defcribed  cut- 
ting this  point ;  a  hollow  was  then  turned  on  the  edge 
of  the  wheel  of  the  fame  curvature  as  that  of  the  fcrew 
at  the  bottom  of  the  threads  :  the  bottom  of  this  hol- 
low was  turned  to  the  fame  radius  or  diftance  from  the 
centre  of  the  wheel,  as  the  outward  of  the  two  circles 
before-mentioned, 

"  The  wheel  was  now  taken  off  the  lath  ;  and  the 
bell-metal  piece  D  was  fcrewed  on  as  before  directed, 
which  after  this  ought  not  to  be  removed. 

*'  From  a  very  exa£l  centre  a  circle  was  defcribed 
Tig.  X.  i,  3.  on  the  ring  C,  about       of      inch  within  where  the 
bottom  of  the  teeth  woxild  come.    This  circle  was  di- 
vided with  the  grcateft  exaftnefs  I  was  capable  of,  firft 
into  five  parts,  and  each  of  thefe  into  three.  Thefe 
'  parts  were  then  bifefted  four  times  :  (that  is  to  fay) 

fuppofing  the  whole  circumference  of  the  wheel  t©  con- 
tain 2 1 60  teeth,  this  being  divided  into  five  parts,  each 
would  contain  432  teeth;  which  being  divided  into  three 
parts,  each  of  them  would  contain  144  j  and  this  fpace 
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bifeded  four  time*  would  giv?  72,  $6,  i8,8nd  5}  theretRamfden'f 

fore  each  of  the  laft  divifions  would  contain  nine  teeth.  Machine, 
But,  as  I  was  apprehenfive  fpme  error  might  arife  from  i"  "^ 
quinquefeClion  and  trifcftion,  in  order  to  examine  the 
accuracy  of  the  divifions,  I  defcribed  another  circle  on 
the  ring  C,  i"ck  witliin  the  former,  and  divided  it  Fig.  7, 
by  continual  bifedions,  as  2160,  1080,  540,  270,  135, 
67 and  33 1 ;  and  as  the  fixed  wire  (to  be  defcribed 
prefently)  croffed  both  the  circles,  I  could  examine 
their  agreement  at  every  135  revolutions  ;  (after  ratch- 
ing, could  examine  it  at  every  33I)  :  but,  not  fiqding 
any  fenfible  difference  between  the  two  fets  of  divifions, 
I,  for  ratching,  made  choice  of  the  former ;  and,  as 
the  coincidence  of  the  fixed  wire  with  an  interfeftion 
could  be  more  exactly  determined  than  with  a  dot  or 
divifion,  I  therefore  made  ufe  of  interfeftions  in  both 
circles  before  defcribed. 

^  *'  The  arms  of  the  frame  L  were  connefted  by  a  thin  fig.  7, 
piece  of  brafs  of  of  an  inch  broad,  having  a  hole  iti 
the  middle  of  of  an  inch  in  diameter  ;  acrofs  thi$ 
hole  a  filver  wire  was  fixed  exaftly  in  a  line  to  the  cen- 
tre of  the  wheel ;  the  coincidence  of  this  wire  with  the 
interfedlions  was  examined  by  a  lens  t'^-  inch  focus, 
fixed  in  a  tube  which  was  attached  to  one  of  the  arrrij 
L  (a).  Now  a  handle  or  winch  being  fixed  on  the 
end  of  the  fcrew,  the  divifion  marked  10  on  the  circle 
K  was  fet  to  its  index,  and,  by  means  of  a  clamp  and 
adjulling  fcrew  for  that  purpofe,  the  interfedlion  mark- 
ed I  on  the  circle  C  was  fet  exaftly  to  coincide  with 
the  fixed  wire  ;  the  fcrew  was  then  carefully  prefled 
again  It  the  circumference  of  the  wheel,  by  turning  the 
finger-fcrew  S  ;  then,  removing  the  clamp,  I  turned 
the  fcrew  by  its  handle  9  revolutions,  till  the  interfec- 
tion  marked  240  came  nearly  to  the  wire  j  then,  un- 
turning the  finger-fcrew  S,  I  releafed  the  fcrew  from 
the  wheel,  and  turned  the  wheel  back  till  the  interfec- 
tion  marked  2  exaftly  coincided  with  the  wire,  and, 
by  means  of  the  clamp  before-mentioned,  the  divifion 
I  o  on  the  circle  being  fet  to  its  index,  the  fcrew  was 
prelTed  againll  the  edge  of  the  wheel  by  the  finger- 
fcrew  S  ;  the  clamps  were  removed,  and  the  fcrew  turn- 
ed nine  revolutions  till  the  interfeftion  marked  i  nejir- 
ly  coincided  with  the  fixed  wire ;  the  fcrew  was  re- 
leafed  from  the  wheel  by  unturning  the  finger-fcrew  S 
as  before,  the  wheel  was  turned  back  till  the  interfec- 
tion  3  coincided  with  the  fixed  wire  ;  the  divifion  10 
on  the  circle  being  fet  to  its  index,  the  fcrew  was  pref- 
fed againft  the  wheel  as  before,  and  the  fcrew  was  turn- 
ed 9  revolutions,  till  the  intcrfeftion  2  nearly  coincided 
with  the  fixed  wire,  and  the  fcrew  was  releafed  ;  and  I 
proceeded  in  this  manner  till  the  teeth  were  marked 
round  the  whole  circumference  of  the  wheel.  This 
was  repeated  three  times  round,  to  make  the  impref- 
fion  of  the  fcrew  deeper.  I  then  ratched  the  wheel 
round  continually  in  the  fame  direftion  without  ever 
difengaging  the  fcrew;  and,  in  ratching  the  wheel 
about  300  times  round,  the  teeth  were  finiftied. 

Now  it  is  evident,  if  the  circumference  of  the  wheel 
was  even  one  tooth  or  ten  minutes  greater  than  the 
fcrew  would  require,  this  error  would  in  the  firft  in- 
4  ftance 


(a)  The  interfediions  are  marked  for  the  fake  of  illuftration,  though  properly  iiwifible,  they  lying  under  the 
Ihrafs  plate.  /  '  6 


RAM        .  r  7^ 

fdeii's  ftsiBee  be  reduced  to  tz^  part  of  a  revolutiqn,  or  two 
dune,  ftconds  and  a  half;  and  thefe  errors  or  inequalities  ol: 
the  teeth  were  equally  diftributed  round  the  wheel  at 
the  diftance  of  rtine  teeth  from  each  ather.  Now,  as 
the  fcrew  in  ratching  had  continually  hold  of  feveral 
teeth  at  the  fame  time,  and,  thefe  conitantly  changing, 
the  above-mentioned  inequalities  foon  con-eded  them- 
felves,  and  the  teeth  were  reduced  to  a  perfed  eauahty. 
The  piece  of  brafs  which  carries  the  wire  was  fiow  ta- 
ken away,  and  the  cutting  fcrew  was  alfo  removed, 
and  a  plain  one  (hereafter  defcribed)  put  in  its  place  : 
on  one  end  of  the  fcrew  is  a  fmall  brafs  circle,  having 
its  edge  divided  into  60  equal  parts,  and  numbered  at 
every  fixth  divifion,  as  before-mentioned.  On  the  other 
end  of  the  fcrew  is  a  ratchet-wheel  C,  having  60  teeth, 
covered  by  the  hollowed  circle  (d),  which  carries  two 
clicks  that  catch  upon  the  oppofite  fides  of  the  ratchet 
when  the  fcrew  is  to  be  moved  forwards.  The  cylin- 
der S  turns  on  a  ftrong  fteel  arbor  F,  which  paffes 
through  and  is  firmly  fere  wed  to  the  piece  Y  :  this 
piece,  for  greater  firmnefs,  is  attached  to  the  fcrew- 
frame  G  by  the  braces  (v)  :  a  fpiral  groove  or  thread 
is  cut  on  the  outfide  of  the  cyHnder  S,  which  ferves 
both  for  holding  the  ftring,  and  alfo  giving  motion  to 
the  lever  J  on  its  centre  by  means  of  a  fteel  tooth  (n), 
that  works  between  the  threads  of  the  fpiraL  To  the 
lever  is  attached  a  ftrong  fteel  pin  (m),  on  which  a 
brafs  focket  (r)  turns  :  this  focket  pafles  through  a  flit 
in  the  piece  (p),  and  may  be  tightened  in  any  part  of 
the  flit  by  the  finger-nut  (f)  :  this  piece  ferves  to  regu- 
late the  number  of  revolutions  of  the  fciew  for  each 
tread  of  the  treadle  R. 

"  T  is  a  brafs  box  containing  a  fpiral  fpring  ;  a 
ftrong  gut  is  fattened  and  turned  three  or  four  times 
^'  round  the  crrcumference  of  this  box  ;  the  gut  then 
paffes  feveral  times  round  the  cylinder  S,  and  from 
thence  down  to  the  treadle  R.  Now,  when  the  treadle 
is  prtfied  down,  the  ftring  pulls  the  cylinder  S  round 
its  axis,  and  the  clicks  catching  hold  of  the  teeth  on 
the  ratchet  carry  the  fcrew  round  with  it,  till,  by  the 
tooth  (n)  working  in  the  fpiral  groove,  the  lever  J  is 
♦*  brought  near  the  wheel  (d),  and  the  cyhnder  flopped 
by  the  fcrew-head  (x)  ftriking  ®n  the  top  of  the  lever 
J  ;  at  the  fame  time  the  fpring  is  wound  up  by  the 
other  end  of  the  gut  pafling  round  the  box  T.  Now, 
when  the  foot  is  taken  off"  the  treadle,  the  fpring  un- 
bending itfelf  pulls  back  the  cylinder,  the  clicks  leaving 
the  ratchet  and  fcrew  at  reft  till  the  piece  (t)  ftiikes  on 
the  end  of  the  piece  (p)  :  the  number  of  revolutions 
^'  of  the  fcrew  at  each  tread  is  Hmlted  by  the  number  of 
revolutions  the  cylinder  is  allowed  to  turn  back  before 
the  ftop  ftrikes  on  the  piece  (p). 

"  When  the  endlefs  fcrew  was  moved  round  its  axis 
with  a  confiderable  velocity,  it  would  continue  that 
motion  a  httle  after  the  cylinder  S  was  flopped  :  to 
t.  &  4.  prevent  this,  the  angular  lever  x  was  made  ;  that  when 
the  lever  J  comes  near  to  ftop  the  fcrew  (x),  it,  by  a 
fmall  chamfer,  prefles  down  the  piece  ^  of  the  angular 
lever ;  this  brings  the  other  end  -j"  of  the  fame  lever 
forwards,  and  ftops  the  endlefs  fcrew  by  the  fteel 
pin  ftriking  upon  the  top  of  it :  the  foot  of  the  le- 
ver is  raifed  again  by  a  fmall  fpring  preffing  on  the 
brace  (v). 

*'  D,  two  clamps,  connefted  by  the  piece  «,  Aide 
i*|6>  one  on  each  arm  of  the  frame  L,  and  may  be  fixed  at 
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pleafure  hy  the  f?inr  fingor  fgrcws    which  prefs  agaluft  ^^^.'^jj^^jj' 
fteel  fprings  to  avoid  fpoiljng  the  arms  :  the  piepe  ^q)  '"^j 
is  made  to  turn  without  ftiake  between  two  conical 
pointed  fcrews  (f),  which  are  prevented  from  untura-» 
mg  by  tightening  the  fingtr-nuts  N. 

"  The  piece  M  is  made  to  turn  on  the  piece  (q),  by  pfj.  g, 
the  conical  pointed  fcrews  (f)  refting  in  the  hollow  cen. 
ters  (e). 

"  As  there  is  frequent  occafion  to  cut  divifions  on 
inclined  planes,  for  that  purpofe  the  piece  7,  in  which 
the  tracer  is  fixed,  has  a  conical  axis  at  [each  end, 
which  turn  in  half  holes  :  when  the  tracer  is  fet  to  any 
inchnation,  it  may  be  fixed  there  by  tightening  ths 
fteel  fcrews  A. 

Pefcription  of  the  Engine  by  which  the  endkfs  fcrew  of  the 
Dividing  Engine  <was  cut. 

"  Fig.  9.  reprefents  this  engine  of  its  full  dimeiu 
fions  feen  from  one  fide. 

"  Fig.  8.  the  upper  fide  of  the  fame  as  feen  from 
above. 

"  A  reprefents  a  triangular  bar  of  fteel,  to  which  the 
triangular  holes  in  the  pieces  B  and  C  are  accurately 
fitted,  and  may  be  fixed  on  any  part  of  the  bar  by  the 
fcrews  D. 

"  E  is  a  piece  of  fteel  whereon  the  fcrew  is  intended 
to  be  cut ;  which,  after  being  hardened  and  tempered, 
has  its  pivots  turned  in  the  form  of  two  fruftums  of 
cones,  as  reprefented  in  the  drawings  of  the  dividing 
engine  (fig.  ^.).  Thefe  pivots  were  exaftly  fitted  to 
the  half  holes  F  and  T,  which  were  kept  together  by 
the  fcrevi^s  Z. 

"  H  reprefents  a  fcrew  of  untempered  fteel,  having 
a  pivot  I,  which  turns  in  the  hole  K,  At  the  othev 
end  of  the  fcrew  is  a  hallow  centre,  which  receives  the 
hardened  conical  point  of  the  fteel  pin  M.  When  this 
point  is  fufficiently  preffed  againft  the  fcrew,  to  pre- 
vent its  fliaklng,  the  fteel  pin  may  be  fixed  by  tight- 
ening the  fcrews  Y. 

"  N  is  a  cylindric  nut,  mjjyeable  on  the  fcrew  H ; 
which,  to  prevent  any  flxake,  may  be  tightened  bjr 
the  fcrews  O.  This  nut  is  connefted  with  the  faddle- 
piece  P  by  means  of  the  intermediate  univerfal  joint 
W,  through  which  the  arbor  of  the  fcrew  H  pafles.  A 
front  view  of  this  piece,  with  a  fedlion  aciofs  the 
fcrew  arbor,  is  reprefented  at  X.  This  joint  is  connec- 
ted with  the  nut  by  means  of  two  fteel  flips  S,  which 
turn  on  pins  between  the  cheeks  T  on  the  nut  N.  The  ^ 
other  ends  of  thefe  flips  S  turn  in  like  manner  on  pin* 

(a)  .    One  axis  of  this  joint  turns  in  a  hole  in  the  cock 

(b)  ,  which  is  fixed  to  the  faddle-piece  ;  and  the  other 
turns  in  a  hole  (d),  made  for  that  purpofe  in  the  fame 
piece  on  which  the  cock  (b)  is  fixed.  By  this  means, 
wlien  the  fcrew  is  turned  round,  the  faddle-piece  will 
Aide  uniformly  along  the  triangular  bar  A. 

"  K  is  a  fmall  triangular  bar  of  well-tempered  fteel, 
which  Aides  in  a  groove  of  the  fame  form  on  the 
faddle-piece  P.  The  point  of  this  bar  or  cutter  is 
formed  to  the  fliape  of  the  thread  intended  to  be  cat 
on  the  endlefs  fcrew.  When  the  cutter  is  fet  to  take 
proper  hold  of  the  intended  fcrew,  it  may  be  fixed  by 
tightening  the  fcrew  (e),  which  prefs  the  two  pieces 
of  brafs  G  upon  it.  _ 

*'  Having  meafured  the  circumference  of  the  divi- 
ding-wheel, I  found  it  would  require  a  fcrew  about  one 

thread 
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1>'\mfey.  tliread  m  n  liundred  ccnrfer  than  the  gjulde-fcrew  H. 

-—'•^r'^  The  wheels  on  the  guide-fcre-.v  arbor  and  that  on 
the  fteel  E,  on  which  the  fcrew  was  to  be  cut,  w^re 
proportioned  to  each  other  to  produce  that  effect,  by 
giving  the  wheel  L,  198  teeth,  and  the  wheel 
200.  Thefe  wheels  communicated  with  each  other 
by  means  of  the  intermediate  wheel  R,  which  alfo  fer- 
ved  to  give  the  threads  on  the  two  fcrews  the  fame  di- 
reftion. 

"  The  faddle-piece  P  is  confined  on  the  bar  A  by 
means  of  the  pieces  and  may  be  made  to  Hide  with 
a  proper  deofree  of  tightnefs  by  the  fcrews  (n)." 

For  Ramfden's  equatorial  or  portable  obfervatorv,  fee 
Optics,  n^  102.  and  Astronomy,  n°  504.  See  al- 
fo a  long  account  of  an  equatorial  inftrument  made  by 
Mr  Ramfden  by  the  direftion  of  Sir  George  Shuck- 
burgh  in  the  Philofophical  Tranfaftions  for  i  793,  art.  x. 
p.  67.  In  this  inftrument  the  circle  of  declinations  is 
four  feet  in  diameter,  and  may  be  obferved  nearly  to 
a  fecond.  The  glafs  is  placed  between  fix  pillars,  which 
form  the  axis  of  the  machine,  and  turn  round  by  two 
pivots  placed  on  two  blocks  of  ftone.    See  alfo  Baro- 

<  METER- 
RAMSEY,  a  town  of  Huntingdonfhire,  68  miles 
narth  of  London,  and  1 2  north-eaft  of  Huntingdon. 
It  is  fituated  as  it  were  in  an  ifland,  being  everywhere 
encompaffed  with  fens,  except  on  the  weft,  where  it  is 
feparated  from  the  terra  Jirma  by  a  caufey  for  two 
miles.  The  neighbouring  meers  of  Ramfey  and  Whitle- 
fey,  which  are  formed  by  the  river  Nyne,  abound  with 
fowl  and  fifh,  efpecially  eel  and  large  pikes.  It  was 
once  famous  for  a  very  rich  abbey,  part  of  the  gatehoufe 
•of  which  is  fllll  -ftanding,  and  a  neglefted  ilatue  of  Ail- 
win  ;  the  epitaph  of  whofe  tomb,  which  is  reckoned 
one  of  the  oldeft  pieces  of  Enghfn  fculpture  extant, 
ftyles  him  "  klnfman  of  the  famous  King  Edward,  al- 
derman of  all  England,  and  the  miraculous  founder  of 
this  abbey."  It  was  dedicated  to  St  Dunllan,  and  its 
abbots  were  mitred,  and  fat  in  parliament ;  and  fo 
many  kings  of  England  were  benefaAors  to  it,  that  its 
yearly  rents,  fays  "Camden,  were  7000 1.  The  town 
was  then  called  Ramfey  the  Rich  ;  but  by  the  diffolution 
,of  the  abbey  it  foon  became  poor,  and  even  loft  its  mar- 
ket for  many  years,  till  about  185  years  ago  it  reco- 
vered it.  It  h  held  on  Saturday,  and  is  reckoned  one  of 
the  moft  plentiful  and  cheapefl  in  England.  In  the 
■year  1721  a  great  number  of  Roman  coins  was  found 
here,  fuppofed  to  have  been  hid  by  the  monks  on. 
feme  incurfion  of  the  Danes.  There  is  a  charity  fchool 
in  the  town  for  poor  girls.  W.  Long.  o.  1 9.  N.  Lat. 
52.  26. 

Ramsey,  an  ifland  of  fouth  Wales,  on  the  coaft  of 
Pembrokefhire,  about  two  miles  in  length,  and  a  mile 
and  a  half  broad.  Near  it  are  feveral  fmall  ones,  known 
by  the  name  of  the  h't/lDop  and  his  clerks.  It  is  four 
miles  weft  of  St  David's,  and  17  north-weft  of  Mil- 
ford  haven.  It  belongs  to  the  bifliopric  of  iSt  Da- 
vid's, and  was  in  the  laft  age,  fays  Camden,  famous  for 
the  death  of  one  Juftinian,  a  moft  holy  man,  who  re- 
tiring hither  from  Britaimy,  in  that  age  rich  in  faints, 
and  devoting  himfelf  entirely  to  God,  lived  a  long 
■while  in  folitude,  and  being  at  laft  murdered  by  his 
fervant  was  enrolled  among  the  martyrs.  W.  Long.  5. 
20.  N.  Lat.  51.  55. 

Ramsey,  in  the  Ifle  of  Man,  to  the  north,  a  moft 
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noted  and  fpaeions  haven,  in  which  the  grcat^fl  fleet  may  Ramfj 
ride  at  anchor  with  fafety  enough  from  all  winds  but  the 
north  eaft,  and  in  that  cafe  they  need  not  be  embayed. 
This  town  ftanding  upon  a  beach  of  loofe  fand,  or  fhingle, 
is  in  danger,  if  not  timely  prevented,  of  being  walked 
away  by  the  fea.     ,  . 

RAMSGATE,  a  fea-port  town  of  Kent,  in  the  ifle 
of  Til  a  net,  five  miles  from  Margate,  where  a  very  fine 
pier  has  been  lately  built  for  the  fecurity  of  fliips  that 
come  into  the  harbour,  being  feated  near  the  Downs, 
between  the  north  and  fouth  Foreland,  i  o  miles  north- 
eaO  of  Canterbury.  The  town  is  fituated  in  the  cove 
of  a  chalky  cliff.  It  was  formerly  but  an  obfcure  fiih- 
ing  village,  but  lince  the  year  1688  has  been  improved 
and  enlarged  by  a  fuccefsful  trade  to  Ruflia  and  the 
eaft  country.  But  what  renders  it  moft  worthy  of  no- 
tice, and  attracts  multitudes  of  ftrangers,  is  the  new 
harbour,  which  is  one  of  the  moft  capacious  in  Eng- 
land, if  not  in  Europe.  It  was  begun  in  the  year 
1750,  but  delayed  by  various  interruptions.  It  con- 
fifts  of  two  piers  ;  that  to  the  eaft  is  built  wholly  of 
Purbeck  ftonc,  and  extends  itfelf  into  the  ocean  near 
800  feet  before  it  forms  an  angle  ;  its  breadth  on  the 
top  is  26  feet,  including  a  ftrong  parapet  wall,  which 
runs  along  the  outfide  of  it.  The  other  to  the  weft  is 
conftruAed  of  wood  as  far  as  the  low-water  mark,  but 
the  reft  is  of  ftone.  The  angles,  of  which  there  are 
five  in  each  pier,  confift  of  160  feet  each,  with  ofta- 
gons  at  the  end  of  60  feet  diameter,  leaving  an  en- 
trance of  200  feet  into  the  harbour,  the  depth  of  which 
admics  of  a  gradual  increafe  of  18  to  36  feet.  E.  Long, 
r.  30.  N.  Lat.  51.  22. 

RAMTRUT,  a  deity  worftiipped  by  the  Ranazins 
of  Hindoftan,  where  he  has  a  celebrated  temple  at 
Onor.  He  is  reprefented  as  more  refembling  a  mon- 
key than  a  man. 

RAMUS,  in  general,  denotes  a  branch  of  any 
thing,  as  of  a  tree,  an  artery,  &g.  In  the  anatomy  of 
plants  it  means  the  firft  or  lateral  branches,  which  go 
off  from  the  petiolum,  or  middle  rib  of  a  leaf.  The 
fubdivifions  of  thefe  are  called  furculi  ;  and  the  final 
divifions  into  the  moft  minute  of  all,  are  by  fome  called 
capilltimenta  ;  but  both"  kinds  are  generally  denomijiated 
furcuhs. 

Ramus  (Peter),  was  one  of  the  moft  famous  pro- 
felTors  of  the  i6th  century.  He  was  born  in  Picardy 
in  15 15.  A  thirft  for  learning  prompted  him  to  go 
to  Paris  when  very  young,  and  he  w^as  admitted  a  fer- 
vant in  the  college  of  Navarre.  Spending  the  day  in 
waiting  on  his  mafters,  and  the  greateft  part  of  tiie 
night  in  ftudy,  he  made  fuch  furpnftng  progrefs,  that, 
when  he  took  hia  mafter  of  arts  degree,  he  offered  to 
maintain  a  quite  oppoiite  doftrine  to  that  of  Ariftotle, 
This  raifed  him  many  enemies  ;  and  the  two  firft 
books  he  publifhed,  Inflitutiones  DialeSlica,  and  Arijio- 
telica  Animadverftonest  occafioned  great  difturbances  in 
the  univerfity  of  Paris  :  and  the  oppofition  againft  him 
was  not  a  little  heightened  by  his  deferting  the  Romifh 
religion,  and  profefHng  that  of  the  Reformed.  Beitg 
thus  forced  to  retire  from  Paris,  he  viiited  the  univtr- 
fities  of  Germany,  and  received  great  honours  where- 
^ver  he  came.  He  returned  to  France  in  1571,  and 
loft  his  hfe  miferably  in  the  horrid  maftacre  of  St  Bar- 
tholomew's day.  He  was  a  great  orator,  a  man°of  ur.i- 
verfai  learning,  and  endowed  with  very  fine  moral  quali- 
ties. 
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ties.  He  publlfhed  many  books,  which  Teifller  enu- 
merates. Ramus's  merit  in  his  oppofition  to  Ariilotle, 
and  his  firmnefs  in  undermining  his  authority,  is  unque- 
ftionably  great.  But  it  has  been  doubted,  and  with 
much  reafon,  whether  he  was  equally  fuccefsful  in  his 
attempts  after  a  new  logical  inftitute.  We  have  the 
following  general  outHne  of  his  plan  in  Dr  Enfield's 
Hiftory  of  Philofophy.  "  Confidering  dialeftics  as  the 
art  of  deducing  conclufions  from  premifes,  he  endea- 
vours to  improve  this  art,  by  uniting  it  with  that  of 
rhetoric.  Of  the  feveral  branches  of  rhetoric,  he  con- 
fiders  invention  and  difpofition  as  belonging  equally  to 
logic.  Making  Cicero  his  chief  guide,  he  divides  his 
treatife  on  dialeftics  into  two  parts,  the  firft  of  which 
treats  of  the  invention  of  arguments,  the  fecond  of 
judgments.  Arguments  he  derives  not  only  from  what 
the  Arilfotelians  call  middle  terms,  but  from  any  kind  of 
propofitlon,  which,  connedled  with  another,  may  fervc 
to  prove  any  affertion.  Of  thefe  he  enumerates  various 
kinds.  Judgments  he  divides  into  axioms,  or  felf-evi- 
dent  propofitions,  and  dianoea,  or  deduftions  by  means 
of  a  leries  of  arguments.  Both  thcfe  he  divides  into 
various  claffes  ;  and  illuftrates  the  whole  by  examples 
from  the  ancient  orators  and  poets. 

"  In  the  logic  of  Ramus,  many  things  are  borrowed 
from  Ariftotle,  and  only  appear  under  new  names  ;  and 
many  others  are  derived  from  other  Grecian  fources. 
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particularly  from  the  dialogues  of  Plato,  and  the  logic 
of  the  Stoics.  The  author  has  the  merit  of  turning 
the  art  of  reafoning  from  the  futile  fpeculations  of  the 
fchools  to  forenfic  and  common  ufe  ;  ^ut  his  plan  is 
defe6Hve  in  confining  the  whole  dialeftic  art  to  the 
fmgle  objefh  of  difputation,  and  in  omitting  many 
things,  which  refpeil  the  general  culture  of  the  un- 
derftandlng  and  the  inveftigation  of  truth.  Notwith- 
ftanding  the  defefts  of  his  fyltem,  we  cannot,  however, 
fubfcribe  to  the  fevere  cenfure  which  has  been  paffed 
upon  Ramus  by  Lord  Bacon  and  others ;  for  much 
is,  we  think,  due  to  him  for  having  with  fo  much 
firmnefs  and  perfeverance  afferted  the  natural  free- 
dom of  the  human  underftanding.  The  logic  of  Ra- 
mus obtained  great  authority  in  the  fchools  of  Ger- 
many, Great  Britain,  Holland,  and  France  ;  and  long 
and  violent  contefts  arofe  between  his  followers  and 
thofe  of  the  Stagyrite,  till  his  fame  vanifhed  before 
that  of  Defcartes." 

RAN,  in  the  old  Englifh  writers,  means  open  or  pu- 
blic robbery,  fo  manifeft  as  not  to  be  denied.  Ran  diciiur 
aperta  rap'tna  qua  negari  nan  potejl.  Lamb.  125.  Leg* 
Canut.  cap.  58.  Hence  it  is  now  commonly  faid  of 
one  who  takes  the  goods  of  another  injarioufly  and  vio- 
lently, that  he  has  taken  or  fnatched  all  he  could  rap  anA- 
ran. 

RANA,  or  Ranula.    See  Ranula. 
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